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Abstract This paper presents the NUBASE2012 evaluation that contains the recommended values for nuclear and decay
properties of nuclides in their ground and excited isomeric (T, >100 ns) states. All nuclides for which some experimental
information is known are considered. NUBASE2012 covers all up to date experimental data published in primary (journal
articles) and secondary (mainly laboratory reports and conference proceedings) references, together with the corresponding
bibliographical information. During the development of NUBASE2012, the data available in the “Evaluated Nuclear Struc-
ture Data File” (ENSDF) database were consulted, and critically assessed of their validity and completeness. Furthermore,
a large amount of new and somewhat older experimental results that were missing in ENSDF were compiled, evaluated and
included in NUBASE2012. The atomic mass values were taken from the “Atomic Mass Evaluation” (AME2012, second and
third parts of the present issue). In cases where no experimental data were available for a particular nuclide, trends in the
behavior of specific properties in neighboring nuclei (TNN) were examined. This approach allowed to estimate, whenever
possible, values for a range of properties, and are labeled in NUBASE2012 as “non-experimental” (flagged “#”). Evaluation
procedures and policies that were used during the development of this database are presented, together with a detailed table

of recommended values and their uncertainties.

AMDC: http://amdc.in2p3.fr/ and http://amdc.impcas.ac.cn/

1 Introduction

The NUBASE2012 evaluation responds to the needs
expressed by the broader nuclear physics community,
from fundamental physics to applied nuclear sciences, for
a database that contains values of the main nuclear prop-
erties such as masses, excitation energies of isomers, half-
lives, spins and parities, decay modes and their intensities,
for all known nuclei in their ground and excited isomeric
states. The information presented in NUBASE2012 repre-
sents the fundamental building blocks of the modern nu-
clear physics, and specifically, of the nuclear structure and
nuclear astrophysics research.

The main application of NUBASE2012 is the “Atomic
Mass Evaluation” (AME2012, second and third parts of
this issue) where it is imperative to have an unambiguous
identification of all states involved in a particular decay,
reaction or mass-spectrometer measurement. This is the
primary reason for which the two evaluations are coupled
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together in the present issue, for the second time since the
existence of the “Atomic Mass Evaluation”.

Furthermore, with the advances of modern mass-
spectrometry techniques (see for example Ref. [1] for a
recent review) and the availability of intense stable and
rare-isotope beams, a large number of unstable nuclei can
be produced in a single experiment in their ground and/or
isomeric states, and their masses measured with high pre-
cision. Thus, NUBASE2012 can be particularly useful for
future mass measurements, where an unambiguous identi-
fication of complex mass-spectrometry data would be re-
quired.

Applications of this database in astrophysics network
calculations and in theoretical studies of nuclear proper-
ties, where complete and reliable data for all known nuclei
are needed, are also envisioned.

Least, but not last, the evaluated data presented in
NUBASE2012 could also be useful for specialists in a
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number of applied nuclear fields, such as reactor engi-
neering and design, fuel manufacture and transport, waste
management, material analysis, medical diagnostics and
radiotherapy, and anywhere when one needs to access ba-
sic information on any nuclide.

The information presented in NUBASE2012 fulfills
several user-demanded requirements, namely that it is: a)
complete — includes all measured quantities and their un-
certainties, b) up-to-date — results from the most recent
publications are included, ¢) credible and reliable — iden-
tifies and resolves contradictory results that exist in the
scientific literature, as well as in other nuclear physics
databases, d) properly referenced — provides comprehen-
sive information on the validity of all included data.

Most of the data included in NUBASE2012 are in
principle available in two other evaluated databases: the
“Evaluated Nuclear Structure Data File” (ENSDF) [2] and
the “Atomic Mass Evaluation” (AME2012). Therefore,
the demand for NUBASE could be partially fulfilled by
combining these two databases into a single, ‘horizontal’
structure, which exists in AME, but not in ENSDF. There-
fore, NUBASE2012 could be considered, at a first level,
as a critical compilation of those two evaluations.

During the development of the present version of
NUBASE, it was imperative to examine all available litera-
ture for several nuclides in order to revise results adopted
in ENSDF, and to ensure that the recommended data are
presented in a consistent way (credibility and reliabil-
ity requirement). It was also necessary to include all
the available experimental data, i.e. not only results that
were published recently (up-fo-date requirement), but also
somewhat older data that were missing in ENSDF (com-
pleteness requirement). This implied that some extra eval-
uation work was carried out, and the corresponding con-
clusions are added as remarks in the NUBASE2012 table,
and in the discussions below. Complete bibliographical
references are given for all added experimental data in Ta-
ble I (see Section 2.7).

There is no strict literature cut-off date for the results
presented in the NUBASE2012 evaluation: all data avail-
able to the authors until the material was sent for publi-
cation (November 18, 2012) have been included. Results
that were not incorporated for special reasons, e.g. the
need for a heavy revision of the evaluation at a too late
stage of development, are added, whenever possible, in
remarks to the relevant data.

Note added in proof: ref. [2012Ku.1] reports a large
amount of important information, in particular the identi-
fication of a series of N —Z = 42 nuclides between Eu and
Yb that we include without any estimated mass, half-life
or spin/parity.

The contents of NUBASE2012 are described below,

together with the adopted policies that were used during
the development of this database. Section 3 presents the
updating procedures, while the electronic distribution and
interactive display of NUBASE2012 contents by means of
a World Wide Web Java program, and by a stand-alone
PC-program are described in Section 4.

The present publication includes and updates all the
information given in the previous versions of NUBASE:
NUBASE1997 [3], and NUBASE2003 [4].

2 Contents of NUBASE2012

The NUBASE2012 evaluation contains recommended
values for some of the basic nuclear ground state proper-
ties, for 3350 nuclides, derived from all available exper-
imental results, together with some values estimated by
extrapolating neighboring ones.

NUBASE2012 also contains data on isomeric states
(see Section 2.2 for our current definition). We presently
know 1256 nuclides which have one, or more, excited
isomers in accordance with our definition. In the very
first version, NUBASE1997, we used a limited defini-
tion of isomers where only states with half-lives greater
than 1 millisecond were considered. In NUBASE2003
we started to extend the definition of isomers to nuclidic
species living longer than 100 ns. Now, in NUBASE
2012, we include all isomers that have half-lives beyond
100 ns. We also include the description of those states
that are involved in mass measurements and thus found in
AME2012, see there, Part I, Section 1.1, p. 1288).

NUBASE2012 also contains data on 186 isobaric ana-
log states (IAS), which have their excitation energies de-
termined either through an “internal relation” and taken
from ENSDF, or through an “external relation” and then
determined by the AME2012 evaluation.

For each nuclide (A, Z), and for each state (ground or
excited isomer), the following properties were compiled
and, when necessary, evaluated: mass excess, excitation
energy of excited isomeric states, half-life, spin and parity,
decay modes and their intensities, isotopic abundance (for
a stable nuclide), year of discovery and the corresponding
bibliographical information for all experimental values of
the above items.

References to published articles in the description sec-
tions below are given by means of the keynumber style
used in the “Nuclear Science Reference” (NSR) biblio-
graphical database [5]. However, references quoted in
the NUBASE2012 tables are abbreviated with the first two
digits of the year of publication being omitted from the
NSR keynumbers. The complete reference list is given at
the end of this issue, together with the references used in
AME (see AME2012, Part II, p. 1863 in this issue).
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In NUBASE1997, the names and chemical symbols
used for elements 104 to 109 were those recommended
by the Commission on Nomenclature of Inorganic Chem-
istry of the International Union of Pure and Applied
Chemistry (IUPAC) [6] at that time. Unfortunately, those
names were changed shortly before the publication of
NUBASE2003, and two of them were displaced, thus re-
sulting in some confusion (see also AME2012, Part I,
Section 6.8, p.1317). Therefore, the users should be
careful when comparing results between NUBASE1997,
NUBASE2003 and the present NUBASE2012 evaluations
for nuclides with Z > 104. The final adopted names and
symbols, as recommended by IUPAC are:

104  rutherfordium (Rf),

105 dubnium (Db),

106  seaborgium (Sg),

107  bohrium (Bh),
108  hassium (Hs),
109 meitnerium (M),
110 darmstadtium (Ds),
111  roentgenium Rg),
112 copernicium (Cn),
114 flerovium (F1), and

116 livermorium (Lv).

The provisional symbols Ed, Ef, Eh, and Ei are used in
NUBASE2012 for yet unnamed elements with Z = 113,
115, 117, and 118, respectively.

NUBASE2012 contains numerical and bibliographical
data for all known nuclides for which at least one property
is known experimentally, in their ground state, excited iso-
meric states with T 122 100 ns, and isobaric analog states.
However, it also includes information on, as yet, unob-
served nuclides. These were estimated from the observed
trends in experimental data of neighboring nuclei (TNN),
in order to ensure continuity in the set of considered nu-
clides simultaneously in N, in Z, in A and in N — Z. The
chart of nuclides defined in this way has a smooth contour.

For the yet experimentally unknown properties, values
were estimated, here also, from the observed trends in ex-
perimental data of neighboring nuclei (TNN). Similarly
to AME2012, where masses estimated from trends in the
mass surface (TMS) are flagged with the symbol ‘#’, the
same symbol is used in NUBASE2012 to indicate TNN
non-experimental information.

Such an approach allowed to follow the behavior of a
particular nuclear property as a function of N and Z in a
consistent way, and it proved beneficial in deducing val-
ues for other relevant properties. For example, the excita-
tion energy of the J®=11/2" (h11/2) isomer in 17971 is not

known experimentally. However, from the extrapolation
of values known for the same configuration in the neigh-
boring 177pm  181T1* and 183T1™ nuclides, one can esti-
mate E,=825#(10#) keV for !7TI”. This value, together
with the known decay properties of the daughter (7> Au™)
and grand-daughter (’'Ir') nuclides, allowed to obtain
estimates of the excitation energies of similar isomers in
the latter nuclides at E,=167#(12#) and 160#(14#) keV,
respectively, which are not directly measured yet.

As a rule, one standard deviations (1 o) are used in
NUBASE2012 to represent the uncertainties associated
with the quoted experimental values. Unfortunately, au-
thors of research articles do not always define the mean-
ing of their reported uncertainties and, under such circum-
stances, those values were assumed to be one standard de-
viations. In many cases, uncertainties are not even given at
all. They are estimated by us, considering the limitations
of the experimental method.

Values and corresponding uncertainties for properties
given in NUBASE2012 are rounded off, even if unrounded
values were given in the literature or in ENSDF. In cases
where the two furthest-left significant digits in the uncer-
tainty were larger than a given limit (set to 30 for the en-
ergy levels, and to be consistent with AME2012, and set
at 25 for all other quantities, as used in ENSDF), values
and uncertainties were rounded off accordingly (see ex-
amples in the ‘Explanation of table’). In a few cases, that
were deemed essential for traceability purposes (e.g. iso-
topic abundances), the original (unrounded) value is also
provided in the associated comment.

2.1 Mass excess

In NUBASE2012 the mass excess values (in keV), de-
fined as being differences between the atomic mass (in
mass units) and the mass number, together with their one
standard deviation uncertainty, are taken from the mass ta-
bles of the AME2012 evaluation (in the third part of this
issue, see p. 1608).

In general, knowledge of masses can provide valuable
information on decay modes, and in particular on particle-
decay instability, or beta-delayed particle-decay, for nu-
clei far from the line of stability. Such information is used
in NUBASE2012, and can be seen, for example, in 10He,
98¢, ©2As, or ©3As. In some cases, the claimed observa-
tions of decay modes were rejected when it was found that
they were not allowed through simple energetics.

Fig. 1 is a complement of the main table, and displays
the mass precisions, in a color-coded chart, as a function
of N and Z.
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2.2 Isomers

In the very first version of NUBASE in 1997 [3], a sim-
ple definition for excited isomers, as being excited states
with a half-life longer than 1 millisecond, was adopted.
All B-decaying states were included in this category, since
they have a lower half-life limit of ~1 millisecond (the
shortest-lived known B-decaying nuclide is **Na with a
half-life of 1.5 millisecond). However, already at that
time, it was noticed that such a definition had several
drawbacks, particularly for neutron-deficient alpha- and
proton-decaying nuclides, where much shorter-lived states
were known to exist. Moreover, several cases are known
where isomers with half-lives far below 1 millisecond sur-
vive longer than the ground state itself (e.g. 2!°Fr).

In NUBASE2003, the definition of isomers was ex-
tended to include excited states with half-lives longer than
100 ns, and in this new edition all such states are now in-
cluded. The main reasons for this change were to include:
a) all shorter-lived proton- and alpha-decaying states ob-
served in many neutron-deficient nuclei,

b) short-lived isomers that may be detected in mass-
spectrometry experiments performed at accelerator facil-
ities following the immediate detection of the produced
nuclei, and

c) all possible isomers that may be detected in such exper-
iments in the future.

In NUBASE2012, isomers are given in order of in-
creasing excitation energy, and identified by appending
the letters ‘m’, ‘n’, ‘p’, ‘q’, or ‘r’ to the nuclide name,
e.g. “ONb for the ground state, " Nb™ for the first excited
isomer, 2ONb” for the second one, and °Nb”, 9°Nb?, and
%ONb" for the third, fourth and fifth ones, respectively. In
only two instances, 19Ta and 2'“Ra, a sixth isomer had
to be included. They were labeled provisionally with the
letter “x’.

The excitation energy of a given isomer can be de-
termined using different experimental methods, which, in
general, belong to the category of either internal or exter-
nal relations. A typical internal relation is via the y-ray de-
cay energy, or a combination of such y-ray energies. The
most accurate values for the excitation energies of isomers
that are deduced by this approach can be found in ENSDF,
where a least-squares fitting procedure is applied to all y
rays along the decay path of a particular isomer. However,
when no such internal relations can be established, then
the relation to other nuclides (external relations) can be
used to deduce the mass (or energy) difference between
excited and ground state isomers. In all such cases, the
most accurate values can only be derived using the AME
evaluation procedure. The values are therefore taken from
AME2012. The origin (the method used to establish the

external relation) of each isomer data element is then in-
dicated by a two-letter code, next to the isomer excita-
tion energy, in the NUBASE2012 table (see the Explana-
tion of Table I, p. 1176). For internal relations, the origin
field is left blank and the numerical values are taken either
from ENSDF or from literature updates. In the latter case,
a least-squares fit to the measured y-ray decay energies
from complex level schemes was applied, in accordance
with the current ENSDF policies.

An interesting example is the proton decay of '®’Ir,
studied using a parent-daughter correlation technique
[1997Da07], where the excitation energy of the isomer
was determined as E, = 175.3(2.2) keV. This information
is displayed by the ’p’ symbol in the origin field. In ad-
dition, recent o-decay studies of proton-rich nuclides us-
ing a spatial and time correlation technique with highly-
segmented silicon strip detectors not only showed that a
number of o lines assigned earlier to ground states belong
in reality to isomers, but they also determined values for
their excitation energies.

Another example is '8'Pb, where the o-decay half-
life that was previously assigned to '3'Pb” is now asso-
ciated with the ground state [1996To0O1]. More recent
work [2005Ca.A, 2005Ca43,2009An20] established that
the main « line feeds the 77 keV excited state in 177Hg,
and subsequently decays to the ground state via y-ray
emission.

It also happens that connections between excited and
ground state isomers can be obtained by both internal re-
lations and one, or more, external relations with compara-
ble accuracies. All relations are then combined within the
AME2012 data by adding an equation that relates the ex-
citation energy obtained from ENSDF (or from literature),
so that the AME2012 derives the best combination of all
data. For example, the AME2012 derives the mass of
I8Lu™ at 66% from E,(IT)=120(3) keV [1993Bu02] and
at 34% from 7°Lu(t,p)! "8 Lu"=4482(5) keV [1981Gi01].
The adjusted excitation energy is thus 123.8(2.6) keV.

In some cases excitation energies known from internal
relations are essential in order to determine the mass of
the ground state. Those values are labeled in the NUBASE
table with ‘IT” in the origin field. They are entered as an
equation in AME2012 so that the ground state mass can be
derived (e.g. 27 197ppm or 234Pa’”). Similarly, when
the precision of the excitation energy is not much higher
than that deduced from the energy relation to another nu-
clide, the internal relation is then added to the AME2012
dataset, in order to use this accuracy (e.g. '8'Hg” or
I83T1™). An interesting case is the mass and excitation en-
ergy of the second excited isomer of '80T1 (186 T1"), where
only its mass is experimentally known from a Penning trap
(ISOLTRAP) measurement [2012Bo.A]. However, the well
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known transition from '8¢TI" to 36TI” allows to deter-
mine not only the mass of the latter isomer, but also the
excitation energy of the a-decaying isomer in the parent
nuclide, 19°Bi™.

When the existence of an isomer is under discussion,
it is flagged with ‘EU’ (“existence uncertain”) in the ori-
gin field (e.g. 3Zn"). A comment is generally added to
indicate why this existence is questioned, or where this
matter is discussed in more detail. Depending on the de-
gree of confidence in the existence of a particular state, the
mass excess and excitation energy values can be given or
omitted in the NUBASE table (e.g. '3¥Pm"). In the latter
case, the label “non existent” appears in the place of the
excitation energy field.

When a particular isomer was initially reported as
“discovered”, but later it was proved to be an error, it is
flagged with ‘RN’ in the origin field, indicating “reported,
non existent” (e.g. 2*Es™). In such cases, no mass excess
or excitation energy values are given, and, similarly to the
‘EU’ choice above, a “non existent” label is added.

Note: the use of the two flags, ‘EU’ and ‘RN’, was ex-
tended to cases where the discovery of a nuclide is ques-
tioned (e.g. 260Fm or 289Lv). However, an estimate for the
ground state mass, derived from trends in the mass surface
(TMS), is always given in AME2012 and NUBASE2012.

In several instances, lower and higher limits for the
excitation energy of a particular isomer are presented in
ENSDF. The policy of NUBASE2012 is that a uniform
distribution of probabilities is assumed, which yields a
mid-range value and a 10 uncertainty correspondint to
29% of the range (see Appendix B of the AME2012,
Part I, p. 1326, for a complete description of this proce-
dure). For example, the excitation energy of the '®2Tm”
isomer is known from ENSDF to be above the 66.90 keV
level. However, there is also solid experimental evidence
that it is below the 192 keV level, and so this informa-
tion is presented (after rounding off) as E, = 130(40) keV
in NUBASE2012. When such a value is based on theo-
retical considerations, or from TNN, the resulting E; is
considered as a non-experimental quantity and the value
is consequently flagged with the ‘#* symbol.

In cases where the uncertainty of the excitation en-
ergy, o, is relatively large as compared to the E, value,
the assignment of the level as a ground or isomeric state
is uncertain. If o > E,/2, a ’+’ flag is added in the
NUBASE2012 table.

The ordering of several ground and excited isomeric
states were reversed as compared to the recommendations
in ENSDF. These cases are flagged with the ‘&’ sym-
bol in the NUBASE2012 table. In several other instances,
evidence was found for states located below the adopted
ground state in ENSDF. There are also cases where the

trends in neighboring nuclides, with the same parities in
N and Z, strongly suggest that such a lower state should
exist. Such results were added in the NUBASE2012 table
and are easily located, as they are flagged with the ‘&’
symbol. In a growing number of cases, new experimen-
tal information on masses led to a reversal of the ordering
between previously assigned ground and excited isomeric
states.

Thanks to the coupling of the NUBASE2012 and
AME?2012 evaluations, all changes in the ordering of nu-
clear levels have been carefully synchronized.

Finally, there are cases where data exist on the order
of the isomers, e.g. if one of them is known to decay
into the other one, or if the Gallagher-Moszkowski rule
[7] for relative positions of combinations points strongly
to one of the two as being the ground-state. Detailed dis-
cussions can be found in Ref. [8]. Only for 256Md, we dis-
covered too late, relative to the publication deadline, that
the adopted ordering had to be reversed, we only added a
remark to 2°Md” (see p. 1278).

2.2.a Isobaric analog states (IAS)

The recent revived interest in isomeric states has nat-
urally led to taking a closer look at the historically very
popular subject of isobaric analog states (see AME2012,
Part I, Section 6.4, p.1314). In NUBASE2012 we have
included mainly the T = 3/2 to T = 3 experimentally ob-
served IAS. These states are generally labelled with i or
J superscripts, for members of successively higher multi-
plets.

Some nuclides belong simultaneously to several cate-
gories, for example, they may be in their ground state but
they may also be the IAS of some other ground state nu-
cleus, as is the general case for ground state mirror nuclei.
Here, the TAS label is not present since these nuclides are
already naturally included in the database. Another excep-
tion is the set of N =Z T = 1 odd-odd ground state nu-
clides, accessible via super-allowed beta decay, and which
are also already part of the original dataset of ground state
masses. They are: 3*Cl;7, ?Scy1, *©Va3, 'Mnys, 3*Coy7,
%2Gas; and "°Brsys. The reader might note that only the
Z =129 and Z = 33 do not show up in this series, since their
ground states are 7' = 0, as expected from theory. Finally,
there are eight excited isomers, 'ON™, 26 A1 34C)m, 38K™,
doym SOMpm 54Co™ and 7>Ga™ which are also IAS. In
such cases, the isomer labels (‘m’, ‘n’,...) are used pref-
erentially over the IAS labels. Here we note with interest
that five of them have experimental excitation energies de-
termined, at least partly, by the JYFLTRAP-Jyviskyld Pen-
ning trap (see AME2012, Part I, Section 6.2, p. 1311).

In NUBASE2012 there are roughly 180 unique IAS
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masses, of which 107 are evaluated in the AME via exter-
nal relations, and 70 cases previously evaluated through
internal relations and published in ENSDF. There are a
remaining seven cases where no clear experimental data
is available, and although some Isobaric Multiplet Mass
Equation (IMME) [9] and Coulomb Displacement Energy
(CDE) [10] calculations point to a likely IAS state, their
existence cannot yet be certified experimentally (see for
example 367n' and the discussion in [2007Do17]).

The isospin multiplet appartenance given in the table
is the logical IAS multiplet value, and has not necessarily
been deduced experimentally.

2.3 Half-life

For some light nuclei, the half-life (77,,) is deduced
from the total level width (I'cm) by the equation I'eyy 77 /5 =
AixIn2:

Ti)p (s) = 4.56210 %% /T (MeV).

The following units are used for a convenient dis-
play: seconds (s) and its sub-units, minutes (m), hours (h),
days (d) and years (y) and its sub-units. Conversion be-
tween years and seconds or days could follow various def-
initions: Julian year, Gregorian year, tropical year 1900,
epoch 2000.. . ., differing only slightly from each other. A
fixed value of:

1y=31556926s or
1y=365.2422d
was adopted in NUBASE2012.

Asymmetric uncertainties for half-lives, 7} /,", are
often presented in the literature. However, in order for
these values to be used in practical applications, they need
to be symmetrized. A rough symmetrization procedure
was used earlier (see AME1995) where the central value
was taken as the mid-value between the upper and lower
lo-equivalent limits, 7}/, + (a— b) /2, and the uncertainty
was defined to be the average of the two uncertainties,
(a+b)/2. A strict statistical derivation (see Appendix A)
shows that a better approximation for the central value can
be obtained by using

Ty +0.64 x (a—D).
The exact expression for asymmetric uncertainties,
adopted in NUBASE2012, is presented in Appendix A.

When two or more independent measurements were
reported in the literature, the corresponding values were
weighted by their reported precisions and then averaged.
While doing this, the NORMALIZED CHI, X, (or ‘consis-
tency factor’ or ‘Birge ratio’), as defined in AME2012,
Part I, Section 5.2, p. 1306) is considered. Only when ¥,

is larger than 2.5, departure from the statistical result is al-
lowed, and the external uncertainty for the average result
is adopted. This follows the same policy that is discussed
and adopted in AME2012, Part I, Section 5.4, p.1307.
Very rarely, when ), is so large that all individual un-
certainties can be considered as irrelevant, the arithmetic
(unweighed) average is adopted and the corresponding un-
certainty is based on the dispersion of the values. In such
cases, the list of values that were averaged, together with
the yx, value (when relevant) and the reason for this choice,
are given in the NUBASE2012 table. When contradic-
tory (conflicting) results were identified in the literature,
a great deal of attention was focused on establishing the
reason for such discrepancies, and consequently, to reject
the corresponding bad data. The reasons for such deci-
sions are given as comments in the NUBASE2012 table.

In experiments where extremely rare events are de-
tected and where the results are very asymmetric (e.g.
studies of super-heavy nuclei), the half-life values re-
ported in different publications were not directly aver-
aged. Instead, when the information presented in the liter-
ature was sufficient (e.g. 2°*Hs or 2°°Hs), the delay times
associated with the individual events were combined, as
prescribed by Schmidt et. al. [1984Sc13].

Some experimental results are reported in the literature
as a range of values with a most probable lower and upper
limit. These are treated, as in the case of isomer excitation
energies (see preceding page), as a uniform distribution of
probabilities.

In the NUBASE2012 table, an upper or a lower limit
on the half-life value is given for nuclides identified using
a time-of-flight technique. The following policies were
considered:

1) For observed nuclides, the lower limit for the half-life is
given in place of the uncertainty (see **Si, p. 1188). How-
ever, such limits should be used with caution, since it may
be far below the actual half-life. In order to avoid confu-
sion, a somewhat more realistic estimate (flagged with #),
derived from trends in the half-life values of neighboring
nuclides (TNN), is also given.

ii) For nuclides that were sought for, but not observed, the
upper limit is given in place of the actual half-life uncer-
tainty. Upper limits for a dozen of undetected nuclides
were evaluated by F. Pougheon [1993Po.A], based on the
time-of-flight of the experimental setup and the produc-
tion yields expected from TNN (e.g. ' Al).

When ground state half-lives for nuclides with the
same parities in Z and N are found to vary smoothly (see
Fig. 2), interpolation or extrapolation procedure is used to
obtain reasonable estimates for unknown nuclei.
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Figure 3: Chart of the nuclides displaying spins and parities. Only the odd-Z even-N nuclides are shown (created by NUCLEUS-AMDC).
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2.4 Spin and parity

Similarly to ENSDF, spin and parity values are pre-
sented with and without parentheses, based on strong and
weak assignment arguments, respectively (see the intro-
ductory pages of Ref. [11]). Unfortunately, the latter
include estimates from theory or from TNN (trends in
neighboring nuclides). In NUBASE2012, following our
policy of making a clear distinction between experimental
and non-experimental information, parentheses are used
if the so-called “weak” argument is based on experimen-
tal observations, while the symbol ‘#’ is used for the other
cases. It should also be noted that despite the well defined
evaluation policies [11], there are a number of inconsis-
tencies in ENSDF regarding the spins and parities for ex-
cited states. Often, proposed assignments reflect the inter-
pretation of a particular ENSDF evaluator, rather than that
of firm policy rules. As a result, assignments to similar
states in neighboring nuclei are put in parenthesis by one
evaluator, but not by other, although similar experimental
information is available. We have tried to use a consistent
approach in assigning spins and parities to excited states,
but the survey is still far from complete and the reader may
still find inconsistencies. The authors would gratefully ap-
preciate feedback from users on such cases, in order to
improve future versions of NUBASE.

If spins and parities are not determined experimentally,
they can be estimated from trends in neighboring nuclides
(TNN) with the same parities in N and Z. Although, this
is frequently the case for odd-A nuclides (see Fig. 3 and
Fig. 4), such trends are also sometimes valid for odd—odd
isotopes, especially in the neighborhood of magic num-
bers, as can be seen in Fig. 5. In all cases, the estimated
values are flagged with the ‘#’ symbol.

The review of nuclear radii and moments of Otten
[19890¢t.A], in which the spins were compiled, was used
to check and complete the spin values in NUBASE2012.

Note added in proof : A novel technique based on
a condensed-matter device allows to determine absolute
values for the spin [2012Vi.1], similarly to the hyperfine
method. This technique was applied to ’*Tb and con-
firmed the well known spin of 3/2.

2.5 Decay modes and their intensities

The most important policy in assembling the infor-
mation for the decay modes was to establish a very clear
distinction between a decay mode that is energetically al-
lowed, but not experimentally observed yet (represented
by a question mark alone, which thus refers to the de-
cay mode itself), and a decay mode which is actually ob-
served, but for which the intensity could not be determined
(represented by ‘=7", the question mark referring here to

the quantity after the equal sign).

Similarly to ENSDF, no corrections were made to nor-
malize the primary intensities to 100%.

In addition to applying direct updates from the litera-
ture, partial evaluations completed by other authors were
also considered, which are properly referenced. Those
cases are mentioned below, when discussing some partic-
ular decay modes.

BT decay

In the course of this work some definitions and no-
tations for B* decay were refined, in order to provide a
clearer presentation of the available information. Specif-
ically, BT denotes the decay process that includes both
electron capture, labeled €, and decay by positron emis-
sion, labeled e*. One can then symbolically write: 3 =
€+e™. Itis well known that for an available energy be-
low 1022 keV, only electron capture, &, is allowed, whilst
above that value the two processes are in competition.

Remark: this notation is not the same as the one
used implicitly in ENSDF, where the combination of both
modes is denoted “€ + 1.

When both modes compete, the separated intensities
are not always experimentally available and frequently
they are deduced from model calculations, as is the policy
in ENSDF. In continuation of one of the general NUBASE
policies, in which only experimental information is used
whenever possible, it was decided not to retain the sepa-
rated values calculated in ENSDF (which are scarce and
not always updated). Only in a few very specific cases,
where the distinction is of importance, such as in the
case of rare or extremely rare processes (e.g. °'Nb, >*Mn,
119Te™), separate values are given.

By the same token, both electron capture-delayed fis-
sion (¢SF) and positron-delayed fission (¢ SF) are given
with the same symbol S SF.

Double-f decay

In the course of this work it was found that half-lives
for double B-decaying nuclides were not always consis-
tently given in ENSDF. Since the two-neutrino gs-gs tran-
sition is the dominant decay process (one exception may
be *®Mo, for which the neutrinoless decay is predicted to
be faster, see [2002Tr04]), only those half-life values or
their upper-limits were presented in the NUBASE2012 ta-
ble. No attempt was made to convert the half-life values
to the same statistical confidence level (CL) upper limit
results given by different authors.

The excellent compilation of Tretyak and Zdesenko
[2002Tr04] was of great help in covering such decays.
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B-delayed particle decays

For delayed particle decays, intensity relations have
to be carefully considered. By definition, the intensity of
a decay mode is the percentage of decaying parent nu-
clei in that mode. But traditionally, the intensities of the
pure 3 decay are summed with those of the delayed par-
ticles in order to give an intensity that is assigned to the
pure B decay. For example, if the (A, Z) nuclide has a
decay described traditionally by ‘B ~=100; 8~ n=20’, this
means that for 100 decays of the parent, 80 (A, Z+1) and
20 (A-1, Z+1) daughter nuclei are produced and that 100
electrons and 20 delayed neutrons are emitted. A strict
notation in this case, using the definition above, would be
‘B~=80; B~ n=20". However, in the present work, it has
been decided to follow the traditional notation, and so we
write: ‘B~=100; B n=20".

This also holds for more complex delayed emis-
sions. For example, a decay described by: ‘B~=100;
B~ n=30; B~2n=20; B~ a=10" corresponds to the emis-
sion of 100 electrons, (30+2x20=70) delayed-neutrons
and 10 delayed-a particles; and in terms of residual nu-
clides, to 40 (A,Z+1), 30 (A-1,Z+1), 20 (A-2,Z+1) and 10
(A-4,Z-1). More generally, the number of emitted neu-
trons per 100 decays, P, can be written as:

P=Yix By
i

and similar expressions can be written for o and pro-
ton emission. The number of residual daughter nuclides
(A, Z+1) populated via B~ decay is then:

ﬁ_fzﬁtﬁizﬁﬁxi”'

Another special remark concerns the intensity of a par-
ticular B-delayed mode. In general, the primary (parent)
B decay populates several excited states in the daugh-
ter nuclide, which can further decay by particle emis-
sion. However, in a case where the ground state of the
daughter nuclide decays also by the same particle emis-
sion, some authors included its decay in the value for the
corresponding f-delayed intensity. It has been decided to
not use such an approach in NUBASE2012 for two main
reasons. First, the energies of delayed particles emitted
from excited states are generally much higher than those
emitted from the ground state, hence implying different
subsequent processes. Secondly, since the characteristic
decay times from excited states are related to the parent,
whereas decays from the daughter’s ground state are con-
nected to the daughter nuclide itself. For example °C de-
cays via B with an intensity of 100% of which 12% and
11% populate two excited proton-emitting states in °B,
and 17% goes to an o-emitting state. Thus, f1p=23%
and B o=17%, from which the user of the NUBASE2012

table can derive a 60% direct feeding of the ground state of
9B. In a slightly different example, 8B decays to only two
excited states in ®Be, which in turn decay by o- and y-ray
emissions, but not to the 8Be ground state. Thus, one may
write 17=100% and B+ =100%, the difference of which
leaves 0% for the feeding of the daughter’s ground state.

Finally, the users should be aware that the percentages
given in the NUBASE2012 table are related to 100 par-
ent decaying nuclei, rather than to the primary beta-decay
fraction. An illustrative example is given by the decay of
228Np, for which the delayed-fission probability is given
in the original paper as 0.020(9)% [1994Kr13], but this
value is relative to the € process, which has an intensity of
59(7)%. Thus, the renormalized delayed-fission intensity
is 0.020(9)% x 0.59(7) = 0.012(6)% of the total decay
intensity.

In compiling the data for delayed proton and o ac-
tivities, the remarkable work of Hardy and Hagberg
[1989Ha.A], in which the corresponding physics was re-
viewed and discussed in detail, was consulted. The review
of Honkanen, Aysté and Eskola [12] on delayed proton
decays has also been used.

Similarly, the review of delayed neutron emission by
Hansen and Jonson [13] was carefully examined and used
in the NUBASE2012 table, together with the evaluation of
Rudstam, Aleklett and Sihver [1993Ru01].

2.6 Isotopic abundances

Isotopic abundances are taken from the compilation of
M. Berglund and M.E. Wieser [2011Be53] and the values
are listed in the decay field with the symbol IS. These data
are given in the NUBASE2012 table as presented origi-
nally in [2011Be53], and so in this case the rounding off
policy was not applied.

2.7 References

The year of the archival file for the nuclides evaluated
in ENSDF is indicated, otherwise this entry is left blank.

References for all of the experimental updates are
given by the NSR keynumber style [5], and are listed at
the end of this issue (p. 1863). They are followed by one,
two or three one-letter codes which specify the added or
modified physical quantities (see the Explanation of Ta-
ble I, p. 1176). In cases where more than one reference is
needed to describe a particular update, they are given as a
remark. No reference is given for estimated values. The
initials of the present authors, AHW, FGK, GAuU, JBL,
MMC, WGM, are used as reference keys in cases where
it may not be precisely clear that the re-interpretation of
data were made by the present authors.
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3 Updating procedure

In general, NUBASE is updated via two routes: from
ENSDF after each new A-chain evaluation is published (or
from the bi-annual releases), and directly from the liter-
ature. Data available in the “Unevaluated Nuclear Data
List” (XUNDL) are also regularily consulted [14].

ENSDF files are retrieved from NNDC using the on-
line service [2]. The programs, originally developed by
O. Bersillon and one of the present authors (JB) [15], are
used to successively:

o check that each Z in the A-chain has an ‘adopted levels’
data set; if not, a corresponding data set is generated from
the ‘decay’ or ‘reaction’ data set,

e extract the ‘adopted levels’ data sets from ENSDF,

e extract the required physical quantities from these data
sets, and convert them into the NUBASE format.

The processed data are used to manually update the
previous version of NUBASE. This step is repeated inde-
pendently by two, and sometimes by three, of the present
authors, and cross-checked until complete agreement is
reached.

ENSDF is updated generally by A-chains and more re-
cently also by individual nuclides. Its contents, however,
are very large, since it encompasses all of the complex
nuclear structure and decay properties. This is a huge ef-
fort, and it is not surprising that occasionally some older
data (in particular annual reports, conference proceedings,
and theses) are missing, and that some recent data have
not yet been included. When such cases were revealed,
they were analyzed and evaluated, as described above,
and the NUBASE2012 database was updated accordingly.
In principle, these new data will be included in future
ENSDF evaluations and the corresponding references can
then be removed from future NUBASE distributions. Un-
fortunately, it has been observed in the past that such a
procedure was not always adhered to. In fact, in some
newer ENSDF files, quotations to earlier NUBASE pub-
lications were found, which leads to an indesirable loop
resulting in non-traceable information.

4 Distribution and displays of NUBASE2012

The full contents of the present evaluation is avail-
able on-line at the web site of the Atomic Mass Data
Center (AMDC) [16]. An electronic ASCII file for the
NUBASE2012 table is also distributed by the AMDC web-
site. These files will not be updated, to allow stable refer-
ence data for various calculations. Any work using those
files should make reference to the present paper and not to
the electronic files.

The contents of NUBASE2012 can be displayed by a
stand-alone PC-program called “NUCLEUS” [17], which

can also be downloaded from the AMDC website. It will
be updated on regular basis to allow users to check for the
latest available information in NUBASE database.

5 Conclusions

The ‘horizontal’ evaluated database, NUBASE2012,
which contains the recommended values for the main
properties of all known nuclides in their ground and ex-
cited isomeric states, was developed. This has been com-
pleted for the first time by the inclusion of all avail-
able IAS data. These data originate from a compila-
tion of two evaluated databases: ENSDF, followed by a
critical assessment of the validity and completeness of
those data, including new updates from the literature,
and AME2012. The main requirement in developing
NUBASE2012 was to cover as completely as possible all
the available experimental data and to provide proper ref-
erences to them, especially for cases that are not already
included in ENSDF. This traceability allows any user to
check the recommended data and, if necessary, to under-
take a re-evaluation.

As aresult of this ‘horizontal’ work, better homogene-
ity in handling and presentation of all data was obtained
for all known nuclides. Furthermore, isomeric assign-
ments and their excitation energies were reconsidered on
a firmer basis and their data improved.

It is expected to follow up this third version of
NUBASE with improved treatments in the future. A fore-
seeable implementation would be to provide the main o,
7, conversion electrons and X-ray lines accompanying
particular decays, as well as to include even shorter-lived
excited nuclear isomers. NUBASE could also be extended
to other nuclear properties, such as energies of the first 2T
states in even-even nuclides, radii, moments, etc.

A new feature that was implemented in the present
version of NUBASE is the compilation of the year of dis-
covery for each nuclide in its ground or isomeric state.
For the former, recent evaluations performed by a group
at Michigan State University [18] were adopted. Simi-
lar criteria was used when assigning the year of discovery
for isomeric states. However, we would like to make the
users aware that this feature for excited isomers is not fully
checked and that there are still some cases missing.
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Figure 8: Simulated asymmetric probability density function (heavy solid line) and the equivalent symmetric one (dashed

line).

Appendix A Symmetrization of asymmetric
uncertainties

Experimental data are sometimes given with asymmet-
ric uncertainties, Xfl’f If these data are to be used in some
practical applications, their uncertainties may need to be
symmetrized. A simple method (Method 1) that was de-
veloped earlier, uses the central value to be in the middle
between the upper and lower 1 c-equivalent limits

X + (a—b)/2, with the uncertainty defined
to be the average of the two uncertainties
(a+Db)/2.

An alternative method (Method 2) considers the ran-
dom variable x associated with the measured quantity.
For this random variable, one assumes that the probabil-
ity density function is an asymmetric normal distribution
having a modal (most probable) value of x = X, a standard
deviation b for x < X, and a standard deviation a for x > X
(Fig. 8). Then the average value of this distribution is

(x)=X++2/m (a—b),
with variance

0% =(1-2/7)(a—b)>+ab. (1)

The median value m which divides the distribution into
two equal areas is given, for a > b, by

erf(mX)ab )

\/ia 2a ’

and by a similar expression for b > a.

One can then define the equivalent symmetric normal
distribution that have a mean value equal to the median
value m of the previous distribution with same variance
O.

If the shift m — X of the central value is small com-
pared to a or b, expression (2) can be written [19]:

m—X~+/n/8 (a—b)
m—X ~0.6267 (a—b).

In order to allow for a small non-linearity that appears for
higher values of m — X, the relation

m—X =0.64(a—b).

was adopted for Method 2.

Table A illustrates the results from both methods. In
NUBASE2012, Method 2 is used for the symmetrization
of asymmetric half-lives and decay intensities.
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Table A. Examples of two different treatments of asymmetric half-life uncertainties.
Method 1 is the classical method, used previously, as in the AME1995.
Method 2 is the one developed in NUBASE2003, described in this Appendix.

Nuclide Original 77 ), Method 1 Method 2
Zn 3.241.8-0.8 ms 37+13 3.8+ 1.3
80Cu 170+110-50  ms 200 + 80 208 + 83
83Mo 6+30-3 ms 20 + 17 23+ 19

100Ky 7+11-3 ms 11+7 12+8

5Mo 51479-19  ms 81 + 49 89 + 53

2y 1.0+1.0-04  us 1.3+£0.7 1.4+0.7

264 327+448-120 us 490 + 280 540 + 300

265Rf 105+503-48 s 332 + 275 400 + 320

266\ ¢ 1.01+0.47-0.24 ms 1.1+04 1.2+04

267pp 734350-33 m 230 + 190 280 + 220
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Table I. The NUBASE2012 table of nuclear and decay properties

EXPLANATION OF TABLE

Data are presented in groups ordered according to increasing mass number A.

Nuclide

Mass excess

Excitation energy

Nuclidic name: mass number A = N + Z and element symbol (for Z > 109 see Section 2).
Elements with upper suffix ‘m’, ‘n’, ‘p’, ‘q’, ‘r’ or ‘x’ indicate assignments to excited isomeric
states (defined as higher states with half-lives greater than 100 ns). Suffixes ‘p’ and ‘g’ also
indicate non-isomeric levels, but used in the AME2012. Suffix ‘¥’ also indicates a state from
a proton resonance occurring in (p,y) reactions (e.g. 28Si"). Suffix ‘x* also applies to mixtures
of levels (with relative ratio R, given in the ‘Half-life’column), e.g. occurring in spallation

reactions (indicated ‘spmix’ in the ‘J*’ column) or fission (‘fsmix’).

Mass excess [M(in u)—A], in keV, and its one standard deviation uncertainty as given in the

‘Atomic Mass Evaluation’ (AME2012, in the second part of this volume).

Rounding-off policy: in cases where the furthest-left significant digit in the error is larger than

3, values and errors are rounded-off, but not to more than tens of keV. (Examples: 2345.67 &

2.78 — 2345.7+2.8,2345.67 +4.68 — 2346+ 5, but 2346.7 £468.2 — 2350 £470).

# instead of a decimal point: value and uncertainty are not derived only from experimental
data, but at least partly with estimates from TMS (see AME2012).

For excited isomers only: energy difference, in keV, between levels adopted as higher level
isomer and ground state isomer, and its one standard deviation uncertainty, as given in
AME2012 when derived from the AME, otherwise as given by ENSDF.
The rounding-off policy is the same as for the mass excesses (see above).
# instead of a decimal point: value and uncertainty derived from trends in neighboring
nuclides.
The excitation energy is followed by its origin code when derived from a method other than
Y-ray spectrometry:
MD mass doublet
RQ reaction Q-value
AD « energy difference
BD B energy difference
p,2p  one-, two-proton decay

IT combination of AME and y-ray data
Nm estimated value derived using the Nilsson model

When the existence of an isomer is questionable the following codes are used:
EU existence of isomer is under discussion (e.g. ">Zn").

If existence is strongly doubted, no excitation energy and no mass are given.
They are replaced by the mention “non existent” (e.g. '38Pm™).

RN isomer has been proven not to exist (e.g. 2*®Es™). Excitation energy and mass

are replaced by the mention “non existent”.

Remark:  codes EU and RN are also used when the discovery of a nuclide (e.g. *°Fm
or 2Lv) is questioned. In this case an estimate derived from trends in the
mass surface is always given for the ground state mass.

Isomeric assignment:

* if the uncertainty o on the excitation energy FE is greater than half the excitation
energy (¢ > E/2), these quantities are followed by an asterisk (e.g. '*°In and
ISOInm).

& when the ordering of the ground state isomer and the excited isomer are reversed

as compared to ENSDF, an ampersand sign is added (e.g. 1°2Y and 192Y"™).
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Half-life

Jﬂ,'

Ens

Reference

Year of
discovery

s = seconds; m = minutes; h = hours; d = days; y = years;
1y=31556926s or 365.2422d
adopted values for NUBASE (see text)
STABLE = stable nuclide, or nuclide for which no finite half-life value
has been found.

# value estimated from trends in neighboring nuclides with the same Z and N parities.

subunits:
ms 1073 s millisecond ky 103y  kiloyear
us 107 s microsecond My : 10° 'y  megayear
ns : 107 s nanosecond Gy : 10° 'y gigayear
ps 10712 s picosecond Ty 102y terayear
fs 1005 s femtosecond Py 10 'y petayear
as 10718 s attosecond Ey 10"y exayear
zs : 102! s zeptosecond Zy : 10*' 'y  zettayear
ys 107> s yoctosecond Yy 10%* 'y  yottayear

R: For isomeric mixtures only, it is the production ratio of the excited isomer state to the ground
state isomer.

Spin and parity:

0 uncertain spin and/or parity.

# values estimated from trends in neighboring nuclides with the same Z and N parities.
high  high spin.

low low spin.

am same J” as a-decay parent

T Isopin multiplet for isobaric analog states (IAS).

For isomeric mixtures only: mix (spmix and fsmix if observed in spallation and fission, respec-
tively).

Year of the ENSDF file archive
(in order to reduce the width of the Table, the two century digits are omitted).

Reference keys:

(in order to reduce the width of the Table, the two century digits are omitted. However, at the end

of this volume the full reference key-number is given, ie. 2010Cr02 as opposed to 10Cr02)

10Cr02 updates to ENSDF derived from a regular journal. These keys are taken from Nuclear
Data Sheets. Where not yet available, the style 12Ma.1 is provisionally adopted.

12Dr. A updates to ENSDF derived from an abstract, preprint, private communication, confer-
ence, thesis or annual report.

AHW (or FGK, GAU, JBL, MMC, WGM), re-interpretation by one of the evaluators of

NUBASE.
Mirror deduced from mirror nuclide properties.
Imme deduced from Isobaric Multiplet Mass Equation.

The reference key-numbers are followed by one, two or three letter codes which specifies the added
or modified physical quantities:

for the isomer excitation energy
for half-life

for spin and/or parity

for decay mode and/or intensity
for identification

~ g —m

for ground states [15] and for excited isomers (see text).
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Decay modes ~ Decay modes followed by their intensities (in %), and their one standard deviation

and uncertainties. The special notation 1.8e—12 stands for 1.8 x 10712,
intensities The uncertainties are given - only in this field - in the ENSDF-style: o=25.9 23 stands for a=25.9
+23%

The ordering is according to decreasing intensities.
o 7 means ¢ decay is energetically allowed.
a=? means o decay has been observed but not yet quantified.

o o emission
p 2p proton emission 2-proton emission
n 2n neutron emission 2-neutron emission
€ electron capture
et positron emission
BT BT decay B =e+eh)
B~ B~ decay
2B~ double B~ decay
2B+ double B decay
B™n B~ delayed neutron emission
B 2n B~ delayed 2-neutron emission
Bp B+ delayed proton emission
B12p BT delayed 2-proton emission

o ~ delayed o emission

Yy

Bta BT delayed o emission
p~d B~ delayed deuteron emission
IT internal transition
SF spontaneous fission
B+SF B delayed fission
B~SF B~ delayed fission
24Ne heavy cluster emission

... list is continued in a remark, at the end of the A-group
For long-lived nuclides:
IS Isotopic abundance (from [2011Be53])

* A remark on the corresponding nuclide is given below the block of data corresponding to the same
A.

Remarks. For nuclides marked with an asterisk at the end of the line, extra comments have been added. They are collected
in groups at the end of each block of data corresponding to the same A. They start with a letter code, similar the ones
following the reference key-number, as given above, indicating to which quantity the remark applies. They give:

i) Continuation for the list of decays. In this case, the remark starts with three dots.
ii)  Information explaining how a value has been derived.
iii)  Reasons for changing a value or its uncertainty as given by the authors, or for rejecting it.
iv)  Complementary references to updated data.
v)  Separate values used in the adopted average.
TNN : Trends from neighboring nuclides.
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Table I. The NUBASE2012 table (Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J*  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

'n 8071.3171 0.0005 6139 s 0.6 1/21 06 1932 B~=100 *

'H 7288.9705 0.0001 STABLE 1/2% 06 11Be53 D 1920 1S=99.9885 70
«ln T : also 12Ar05=611.1(1.5) mean life=881.6(2.1) *k

’H 13135.7217 0.0001 STABLE 1+ 03 1932 1S=0.0115 70

H 14949.8061 0.0022 1232 y 0.02 1/2% 00 1934 B~=100

3He 14931.2155 0.0023 STABLE /2 98 1934 1S=0.000134 3

3Li 28670# 2000# p-unstable 98 1969 p? *
+Li I : identification in 69Wil3 not accepted, see ENSDF’98 ok

“H 24620 100 139 ys 10 2- 98 03Mell T 1981 n=100 *

“He 24249156 0.0001 STABLE 0" 98 1908 1S=99.999866 3

“Li 25320 210 91 ys 9 2- 98 65Ce02 T 1965 p=100
«*H T : width=3.28(0.23) MeV; also 91Go19=4.7(1.0) outweighed, not used Hk

H 32890 90 >910 ys (1/2%) 02 03Goll T 1987 2n=100 *

SHe 11231 20 700 ys 30 3/27 02 1937 n=100

SLi 11680 50 370 ys 30 3/27 02 1941 p=100

Be 37140# 2000# 1/27# 02 p?

«*H T : from width < 0.5 MeV; conflicting with 01K052=280(50) ys, width=1.9(0.4) *3k

+H T: (same authors) but with instrumental resolution=1.3 MeV *k

«H T: others 91Go19=66(25) ys 95A131=1101ys probably for higher state ®ok

«H J : from angular distribution consistent with / =0 Kok
°H 41880 250 290 ys 70 27# 02 1984 n?%3n?

®He 17592.09 0.05 806.92 ms 0.24 0" 02 09Ra33 D 1936 B~=100; B~d=0.000165 10 *

Li 14086.8789 0.0014 STABLE 17 02 1921 1S=7.59 4

OLi 17649.76 0.10 3562.88 0.10 56 as 14 0'T=1 02 81Ro02 E 1981 IT=100

®Be 18375 5 5.0 zs 0.3 0" 02 1958 2p=100

°B 473204 2000# p-unstable# 27# 2p?
+°He T : symmetrized from 12Kn01=806.89(0.11)(+0.23-0.19) $ok

H 49140# 1000# 500% ys 1/2+# 2003 2n?

"He 26073 8 3.1 zs 04 (3/2)~ 03 08De29 T 1967 n=100 *

"Li 14907.105 0.004 STABLE 3/2= 03 1921 1S=92.414

TLi! 26150 30 11250 30 RQ 3/27T=3/2 03

"Be 15769.00 0.07 5322 d 0.06 3/2= 03 1938 =100

"Be 26750 30 10980 30 RQ 3/27T=3/2 03 p%h3He 2 o ?

B 27671 25 570 ys 140  (3/27) 03 11Ch32 T 1967 p=100 *
+'He T : average 08De29=125(+40-15) 02Me07=150(80) 69St02=160(30) — 150(21) keV ®k
B T : from width 0.80(0.20) MeV 570(143) ys *k

8He 31609.68 0.09 119.1 ms 1.2 0" 05 1965 B~=100; B n=161; B~ t=0.9 1

8Li 20945.80 0.05 839.40 ms 0.36 2+ 05 10FI0O1 T 1935 B~=100; B~ a=100 *

SLif 31768 5 10822 5 RQ 0fT=2 05

8Be 4941.67 0.04 81.9 as 3.7 0" 05 1932 =100

8Be 21568 3 16626 3 2+ frg. T=1 04Ti06 E 2004 a~100 *

8Be/  32436.0 2.0 274943 2.0 RQ 0"T=2 05 n=39.4; d=27.0; 3H=11.7; a=7.9; ...

8B 22921.6 1.0 770 ms 3 2F 05 1950 B+=100; B+ a=100 *

SBx! 33546 8 10624 8 RQ 0fT=2 05 1975

8C 35064 18 35 zs 14 0 05 11Ch32 T 1974 2p=100 *
#SLi D : B~ decay to first 2" state in ®Be, which decays 100% in 2 o Kok
+5Be! E : strongest frg; other: 296(3) higher 1(16626)/1(16922)=1.22 in SLi(°Li, o) *k
«3Be! E and 1.15 in '°B(d,); see 04Ti06 p.213 ok
3B D : B to 2 excited states in *Be, then & and 7, but not to $Be ground-state *k
e T : from width 130(50) keV 3.51(1.35) zs ok

“He 40940 50 8 zs 5 /2= 06 1987 n=100 *

oLi 24954.90 0.19 178.3 ms 0.4 3/2= 06 95Re.A D 1951 B~=100; B~ n=50.8 2

°Be 11348.45 0.08 STABLE 3/2° 06 1921 1S=100.

Be 25738.9 1.8 14390.5 1.8 RQ 1.25 as 0.10 3/27T=3/2 06 1976

°B 12416.5 0.9 800 zs 300 3/2= 06 1940 p=100

°Bx!  27071.1 2.3 146547 2.5 RQ 3/27T=3/2 06

°Cc 28911.0 2.1 126.5 ms 0.9 (3/27) 06 1964 B=100; B+ p=61.6; B 0=38.4
+ He T : derived from width 99B026=100(60) keV hence T=4.6(+6.8-1.8) zs Kk
+'He 1:1/2%, width 01Ch31=60keV was assigned to ground-state with s-wave scattering *ok

+He I: length as=—10 fm, questioned in 10Jo06, where as=—3.17(66) fm *ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

UHe 49170 100 31 zs 2.0 o' 07 1994 2n=100 *

1074 33053 13 20 zs 05 (17,27) 07 94Yo01 TJ 1975 n=100

0Lim 33250 40 200 40 RQ 37 zs 15 I 07 97Zi04 T 1994 IT=100 *

0Li" 33530 40 480 40 RQ 1.35 zs 024 (2%) 07 94Yo0l T 1993 IT=100 *

10Be 12607.49 0.08 1.51 My 0.04 0f 07 1935 B~=100

0Be! 33787 20 21179 20 RQ 2)T=2 07 n?p?%3H?

10 12050.7 0.4 STABLE 3F 07 1920 1S=19.97

1ogi 13790.8 0.4 1740.05 0.04 0fT=1 07 IT=100

e 15698.8 0.4 19.306 s 0.004 o+ 07 09Ba04 T 1949 B*+=100 *

10N 38800 400 200 ys 140 (27) 07 02Lel6 TJ 2002 p?
«10He D : most probably 2 neutron emitter from S,,=—1420(100) keV ok
%10 jm T : average 97Zi04=120(+100-50) 94Yo01=100(70) keV *k
*10Lj" T : average 94Yo01=358(23) 93Bo03=150(70) keV, Birge ratio B=2.8 $ok
e T : average 09Ba04=19.282(0.011) 081a01=19.310(0.004) 90Ba02=19.295(0.015) *k

"L 40728.3 0.6 8.75 ms 0.14 3/2° 12 12KeOl D 1966 B~=100; B n=86.39;... *

Be  20177.17 0.24 13.76 s 0.07 1/2% 12 81AI103 D 1958 B~=100; B~ a=294;"n?

B 8667.9 0.4 STABLE 3/2° 12 1920 1S=80.17

1pi 21228 9 12560 9 RQ T=3/2 1/2*+,(3/2%) 12 1963

c 10650.3 0.9 20.364 m 0.014 3/2° 12 1934 B=100

e 22810 40 12160 40 RQ 1/2¥T=3/2 12 71Wa2l D 1971 p=?

1N 24300 50 550 ys 20 1/2+ 12 1974 p=100 *

HIN™ 25040 80 740 60 690 ys 80 1/2- 12 96Ax01 ETJ 1974 p=100
ML D:...; 3 2n=4.14; B~ 3n=1.92; B~ a=1.7 3; ~d=0.0130 13; B~ t=0.0093 8 *3k
*«Li D : total B~ delayed neutron emission Pn=100.3(1.4)% $ok
N T : from ENSDF : width=830(30) keV sk

2Li 48920 15 <10 ns 00 74Bo05 I 2008 n?

2Be  25077.8 1.9 21.50 ms 0.04 0f 00 01Be53 T 1966 B~=100; B~ n=0.50 3 *

2Be”  27328.8 2.1 2251 1 229 ns 8 o+ 07Sh37 EJT 2007 IT=100

12 13369.4 1.3 20.20 ms 0.02 1t 00 66Sc23 D 1935 B~=100; B~ 0=1.63

127 26088 19 12719 19 RQ 0fT=2 00 08Ch28 J *

2c 0.0 0.0 STABLE o+ 00 1919 1S=98.93 8

2ci 15108 3 15108 3 RQ 1"T=1 00 IT=2% o ?

2¢/ 27595.0 2.4 27595.0 24  RQ 0fT=2 00

2N 17338.1 1.0 11.000 ms 0.016 1+ 00 66Sc23 D 1949 BT=100; BT a=3.55

20 31915 24 >6.3 zs o+ 00 12Jall T 1978 2p=60 30 *
«12Be D : from 99Be53; also 95Re.A=0.52(0.09)% outweighed, not used ok
«12Bi J: 08Ch28 “suggests that the 12.75-MeV, ....was a T=1 state, not the IAS” ok
%120 T : from width 12Jal1<72keV; others 09Sul14=600(500)keV 95Kr03t=578(205)keV ok

BLi 58340 350 3/27# 08Ak03 D 2008 2n=100

BBe 33659 10 1.0 zs 0.7 (1/27) 10Kol17 TJ 1983 n? *

3Be? 35160 50 1500 50 RQ (5/2%) 1992

3B 16562.1 1.1 17.33 ms 0.17 3/2° 00 1956 B~=100; B n=0.28 4

Bc 3125.0087  0.0002 STABLE 1/2- 01 1929 1S=1.07 8

Bci 18233.8 1.1 15108.8 1.1 RQ 3/2°T=3/2 00 IT=0.827;N?; o ?

BN 5345.48 0.27 9.965 m 0.004 1/2- 00 1934 B*=100

BNT - 20410.59 0.18  15065.1 03 RQ 3/27T=3/2 00 IT=493;P % o ?

B0 23115 10 8.58 ms 0.05 (3/27) 00 70Es03 D 1963 B*=100; Bp=10.9 20
*13Be T : from width 10Ko17=450(30) MeV; other 95Pe12=300(200) keV *k
*3Be J: 1/2" assigned to ground state in 01ThO1 and 08Ch07, questioned in 10Ko17 ok
«13Be J: see discussion in AME2012, Part I, Section~x6.3, p.1313 Kk

“Be 39950 130 4.35 ms 0.17 0* 01 02Jell D 1973 B~=100; B n=982;... *

14Ber 41470 60 1520 150 RQ 2% 95Bo10 1995

4B 23664 21 12.5 ms 0.5 2- 01 95Re. A D 1966 B~=100; B~ n=6.0423; B 2n ?

e 3019.893 0.004 5.70 ky 0.03 0f 01 1936 B~=100

el 25120 100 22100 100 (27)T=2 01 1989 IT=100

N 2863.4166  0.0001 STABLE 1" 01 1920 1S=99.636 20

4N/ 5176.007 0.010  2312.590  0.010 0" T=1 01 01Ba06 E 1963 1T=100

40 8007.46 0.11 70.621 s 0.014 o+ 01 04Ba78 T 1949 B*=100 *

I4F 31960 40 500 ys 60 2- 10Gol6 TJ 2010 p?
*1“Be D:...; 3 2n=0.8 08; S 3n=0.2 2; B t=0.02 1; B~ <0.004 ok
+1“Be D : supersedes 99Be53, same group *%
*140 T : average 04Ba78=70.641(0.020) 78Wi04=70.613(0.025) 73C112=70.590(0.030); *k
140 T: other unweighed : 06Bu12=70.696(0.052) 01Ga59=70.560(0.049) *ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

SBe  49760#  400# <200ns 03Ba47 1 n?

5B 28958 21 9.93 ms 0.07 3/2° 0295Re. A D 1966 B~=100; B n=93.6 12; B~ 2n=0.4 2 *

e 9873.1 0.8 2.449 s 0.005 /25 02 1950 B~=100

5N 101.4387  0.0006 STABLE 1/2 02 1929 1S=0.364 20

N 11717 4 11615 4 RQ 1/27T=3/2 02 n ?; p ?; 1T=0.00523 19

50 2855.6 0.5 122.24 s 0.16 1/2- 02 1934 BT=100

5Of 140204 40# 11165%# 35# (1/27)T=3/202Imme E p=100

BF 16810 60 410 ys 60 1/2* 0204Gol5 J 1978 p=100 *
*B D : B 2n intensity is from 89Re.A J: given in 91Aj01 ok
*15B T : also 03Ye02=9.86(+0.15-0.19) *k
*5F T : average 01Ze.A=1.23(0.22)MeV 78Be16=1.2(0.3) 78Ke06=0.8(0.3) sk

16Be 57450 170 650 ys 130 0F 12Sp02 TD 2012 2n=100 *

o8 37112 25 < 190 ps 0 # 99 2000 n?

16C 13694 4 747 ms 8 0r 9989Re. A D 1961 B~=100; B~ n=97.9 23

16N 5683.9 2.3 7.13 s 0.02 2- 9974Nel0 D 1933 B~=100; B~ a=0.00100 7

1o\ 5804.3 2.3 120.42 0.12 5.25 us 0.06 0T=1 99 1993 IT=100

1N/ 15613 7 9929 7 RQ 0fT=2 99

150 —4737.0013  0.0001 STABLE 0" 99 1919 1S=99.757 16

el 8059 4 12796 4 RQ 0°T=1 99 IT=100

160/ 17984 4 22721 4 RQ 0fT=2 99

16F 10680 8 11 zs 6 0~ 99 1964 p=100

1oNe 23986 20 9 zs 0f 99 1977 2p=100
«19Be T : from decay width 0.8(+0.1-0.2) MeV ok

7B 43770 170 5.08 ms 0.05 (3/27) 9988Du09 D 1973 B~=100; B n=631; ... *

7c 21031 17 193 ms 5 (3/2%) 9901Ma08 J 1968 B~=100; B n=28.413; 8 2n? *

TN 7870 15 4.173 s 0.004 1/2=  9994Do08 D 1949 B~=100; B~n=95 1; B~ @=0.0025 4 *

70 —808.7636  0.0006 STABLE 5/2% 99 1925 1S=0.038 1

70! 10270.02 0.17  11078.78 0.17 RQ 1/2-T=3/2 99 B~ 7N 2, 1T=0.42 14

7 1951.70 0.25 64.49 s 0.16 5/2% 99 1934 BT=100

V7R 13144.7 1.9 11193.0 1.9 RQ 1/27T=3/2 99

"Ne  16500.5 0.4 109.2 ms 0.6 /2~ 9988B039 D 1963 BT=100; BTp=96.09; BT a=2.79
7B D:...; B 2n=117; B~ 3n=3.57; B~4n=0.43 ok
e T : average 95S¢03=193(6) 95Re.A=188(10) 86Cu01=202(17) ok
e D : B nintensity is from 95Re.A ok

18 51850 170 <26 ns (27) 10Sp02 J 2010 n? *

8c 24920 30 92ms?2 0f 96 1969 B~=100; B n=31.515;"2n?

I8N 13113 19 619.2ms 1.9 1~ 9605Li60 TD 1964 B~=100; B~ n=7.015; B~ a=1226; B 2n? =

30 —782.8156  0.0007 STABLE 0* 96 1929 1S=0.205 14

el 15495 20 16278 20 1"T=2 AHW E *

8F 873.1 0.5 109.771 m 0.020 1+ 9602Un02 T 1937 B=100

18pm 1994.5 0.5 1121.36 0.15 162 ns 7 5t 96 1T=100

I8pi 1914.7 0.5 1041.55 0.08 0"T=1 96 IT=100

8Ne 5317.6 0.4 1.6656 s 0.0019 0t 9607Gr18 T 1954 BT=100

¥Na 25040 110 1.3 25 04 1# 04Z¢05 TD 2004 p=?
«18B 1:93P0.A<26ns; 84Mu27 '$B n-unstable sk
*I8N D : B~ « intensity from 89Zh04 Kok
*I8N D : other B 1 94Sc01=2.2(0.4)% 95Re.A=10.9(0.9) 91Re02=14.3(2.0)(same group) ®k
*I8N T : average 05Li60=619(2) 990g03=620(14) 820101=624(12) 64Ch19=630(30) *k
el E : assuming 16399(5), 17025(10) levels to be IAS’s of 114.90(0.18), 747(10) ok
#1807 E levels in '8N (see 95Ti07) *%

198 58780# 400# 2.92ms0.13 3/27# 9603Y002 TD 1984 B~=100; B n=719; B 2n=17 5; B~ 3n<9.1 =

e 32410 100 46.2ms 2.3 (1/2%) 9688Du09 TD 1974 B~=100; B~n=47 3; f~2n=7 3 *

N 15856 16 336ms 3 1/2~ 96 06Sul2  TID 1968 B~=100; B n=41.89

90 3332.9 2.6 26.464 s 0.009 5/2%  9694ItA T 1936 B~=100

YF —1487.4443  0.0009 STABLE /2t 96 1920 1S=100.

OF 6052.2 0.9 7539.6 09 5/2+T=3/2 96 IT=100

Ne 1752.05 0.16 17.262 s 0.007 1/2 9612Tr06 T 1939 B+=100 *

9Ne' 9368 16 7616 16 (5/2)*T=3/296 MMC127 ] *

Na 12929 11 >1as 5/2"# 9610Mul2 TD 1969 p=100 *

Mg 31830 50 5ps3 1/27# 9609Mul7 TD 2007 2p=100 *
*19B D : symmetrized from 71.8(+8.3-9.1)% 16.0(+5.6-4.8)% sk
*19C T : average 88Du09=49(4) 95Re.A=44(4) 950202=45.5(4.0) Kok
«19C J : from 01Ma08, 99Na27 and 95Ba28 ok
*19Ne T : also 94Ko0.A=17.296(0.005) conflicting, not used *k
*19Ne T : 92Ge08=18.5(0.6) for g=10" (bare ion) *k
#19Ne!  J:if this is the IAS of 'O ground-state 5/2"; not yet confirmed ok
*19Na T : from upper limit of 40 keV, dominated by resolution: <1 eV suggested ok
*19Na D : proton emission measured in 10Mul2 and 04Ze05 *ok
Mg T : symmetrized from 6(+2—4); supersedes 07Mu15=4.0(1.5) ps *%
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
0B 67130# 7004 n% B n%Bp 2n?
¢ 37560 240 16 ms 3 0t 98 90Mu06 TD 1981 B~=100; Bn=7011;... *
2N 21770 60 136 ms 3 9806Sul2 TD 1969  [~=100; fn=42.9 14; f~2n ?
20 3796.2 0.9 13.51 s 0.05 0* 98 1959 B~=100
2F —17.463 0.030 11.163 s 0.008 2+t 98 98Ti06 T 1935 B~=100
20pi 6503 3 6521 3  RQ 0tT=2 98
2Ne  —7041.9306  0.0016 STABLE 0t 98 1913 1S=90.48 3
20Ne! 3230.5 2.0 10272.5 2.0 RQ 27T=1 98 IT=100
20Ne/ 9690.9 2.8 16732.8 2.8 RQ 0"T=2 98 IT=100
20Na 6850.6 1.1 4479 ms 2.3 2+ 98 89CI02 D 1950 BT=100; BT a=25.04
20Na? 13375 14 6525 14 p 0"T=2 98 1979 p=100
Mg 17559 27 90 ms 6 0t 98 95Pi03 TD 1974 B*=100; B+p=30.4 16 *

%20C D:...; B 2n<18.6 Kok

*20C D : average B n 03Y002=65(+19-18)% 90Mu06=72(14)% sk

*20C T : average 90Mu06=14(+6-5) 95Re.A 16.7(3.5); also 03Y002=21.8(+15.0-7.4) *%

*'Mg T : average 95Pi03=95(3) 92Go10=82(4), with Birge ratio B=2.6 *ok
21 75720# 900# <260ns 3/27# 04030201 I n?
2c 45640# 400# <30ns 1/2t# 04 93Po.A 1 n?

AN 25250 100 83ms 8 (1/27) 10 1970 B~=100; B~ n=90.5 42; B~2n ?

210 8062 12 342 s 0.10 (5/2+) 04 1968  B~=100;f n?

2R —476 1.8 4.158 s 0.020 5/ 04 1955  B~=100

2INe —5731.78 0.04 STABLE 3/2* 04 1928 1S=0.27 1

2Ne’ 31274 1.4 8859.2 1.4 T=3/2 (3/2,5/2)" 04

2INa  —2184.64 0.28 2249 s 0.04 3/2F 04 1940 BT=100

2INa' 6790 4 8975 4 P 5/2FT=3/2 04

2Mg 10914 16 122 ms 2 5/t 04 1963 B+=100; fp=32.6 10; ... *
21AL 26990# 400# <35ns 5/2t#  0493Po.A 1 p?

*21Mg D:...; B a<05 *k
2C 53590 250 6.2ms 1.3 ot 05 1986 B~=100; fn=61 14; ... *
2N 32040 190 24ms5 05 1979  B~=100; B~ n=36 5; f~2n<13
20 9280 60 225 s 0.09 ot 05 1969  B~=100; B~n<22
2F 2793 12 423 s 0.04 4ty 05 1965  B~=100; Bn<11
2Ne —8024.714 0.018 STABLE 0" 05 1913 1S=9.253
2Ne 6035 20 14060 20 (47)T=2  0587Wi03 E *
2Na —5181.52 0.17 2.6027 y 0.0010 305 1935 B+=100
22Na™  —4598.41 0.19 583.11 0.09 243 ns 2 1t 05 IT=100
22Na!  —4524.36 0.21 657.16 0.12 0"T=1 05 IT=100
Mg —399.9 0.3 3.8755 s 0.0012 0t 05 1961 B+=100
2Mg 13648 14 14048 14 P (4)*T=2 05MMCI2] a=7; p=? *
2A1 18200# 400# 91.1ms 0.5 (4)* 05 06Ac04 TID 1982 B1=100; BTp=552;... *
28 333404 5004 29ms?2 0t 0596BIlIl D 1987  B+=100; Brp=324

*22C D:...; B 2n<37 .

*22C T : symmetrized from 6.1(+1.4-1.2) D : symmetrized from - n=61(+14-13)% ®k

*22Ne!  E: from 87Wi03; assigned to TAS in 90En08 J: TAS of 2 Al and ?°F ground-state Kok

+*22Mg' T :IAS of 22Al and ??F ground-state -

«2Al D:...; f+2p=1.10 11; B*at=0.038 17 sk
BC 641704 1000# 3/2# n?

BN 383204 3004 13.9ms 1.4 1/27# 0703Yo02 TD 1985  B~=100; B~ n=426; B 2n=8 4; f~3n<3.4 x
20 14620 90 97 ms 8 1/2% 07 07Su05 TD 1970 B~=100; B n=72

BE 3310 50 223 s 0.14 5/2°F 0795Re.A D 1970 B~=100; B n<14

BNe —5154.04 0.10 37.14 s 0.05 5/2  0707Gr18 T 1936 B~=100 *
BNa  —9529.8525  0.0018 STABLE 3/2F 07 1921 1S=100.

BNa!  —1638.66 0.15 7891.19 0.15 5/2tT=3/2 07 IT=100

BMg 54733 0.7 11.317 s 0.011 3/2% 07 1939 BT=100

BMg! 2328.9 1.6 78022 14 5/2tT=3/2 0700Pe28 D 1981 IT~100; p=0.17 8

BAI 6748.1 0.3 470 ms 30 5/2¢ 07 1969  B+=100; B+p=0.46 23

BAI 18530 60 11780 60 (5/2)+T=5/207 1997  p=0.105;2p=3.6 4

3si 23700# 500# 423 ms 04 3/2t#  0797BI04 TD 1986 B*=100; Bp~83; ... *

3N T : symmetrized from 14.1(+1.2-1.5) *k

BN D : symmetrized from 42.2(+6.3-6.5)% 8.0(+3.8-3.4)% ok

*2Ne T : average 07Gr18=37.11(0.06) 74A103=37.24(0.12) sk

*23Si D:...; B"2p=3.63 *ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

#N 46940#  400# <52ns 07 93Po.A 1 n?

%0 18500 110 65 ms 5 0" 07 1970 B~=100; B n=58 12

sl 7560 70 384 ms 16 (1,2,3)* 07 07Su05 T 1970 B~=100; B~ n<5.9

24Ne —5951.6 0.5 3.38 m 0.02 0" 07 1956 B~=100

24Na —8417.96 0.04 14.997 h 0.012 4+ 07 1934 B~=100

XNa"  —7945.75 0.04 472.2074  0.0008 20.18 ms 0.10 17 07 1961 1T~100; B~ =0.05

%Na' 245059  0.14  5967.37 0.13 0fT=2 07

XMg  —13933.569  0.013 STABLE 0" 07 1920 1S=78.99 4

XMg 441729 0.04  9516.28 0.04 4hHT=1 07

XMg/ 1502.8 0.6  15436.4 0.6 0fT=2 07

2Al —47.6 1.1 2.053 s 0.004 4+ 07 1953 BT=100; B 0=0.0356; ... *

2L 378.2 1.1 425.8 0.1 130 ms 3 1+ 07 1968 1T=82.530; B"=17.530; ... *

HAL 5900 3 5948 4 p 0tT=2 07

248i 10744 19 140 ms 8 0" 07 98Cz01 D 1979 B+=100; B p=37.6 25

2%p 33320#  500# 14 pLBT L BTP?

24 Al D:...; BTp=0.00163 ok
<24 AL D:...; T0a=0.028 6 o

BN 55980#  500# <260ns 1/27# 09 99Sa06 ID n?2n? B =0 *

%0 27350 110 2.8 zs 0.5 3/2T# 09 08Ho03 TD 2008 n=100 *

BF 11360 80 80 ms 9 (5/2%) 09 1970 B~=100; B~ n=23.145; 3 2n?

ZNe —2060 40 602 ms 8 /2t 09 1970 B~=100

2 Na —9357.8 1.2 59.1 s 0.6 5/2% 09 1943 B~=100

BMg  —13192.77 0.05 STABLE 5/2% 09 1920 1S=10.00 1

BMg'  —5405.8 0.3 7787.0 0.3 5/27T=3/2 09

LAl —8916.2 0.5 7.183 s 0.012 5/2% 09 1953 BT=100

LAl —1015.0 1.9 7901.2 1.8 RQ 5/2+T=3/2 09

Si 3827 10 220 ms 3 5/2 09 1963 B*=100; Bp=352

¥p 19740#  400# <30ns 1/2t# 09 93Po.A 1 p?

*2N D : in 99Sa06 experiment, 240 2°N events expected, none observed ok
*20 T : from decay width 170(30) keV sk

%0 34730 160 90 zs 0" 00 12Lu07 TD 2012 2n=100 *

26F 18670 80 9.7 ms 0.7 (1%) 09 1979 B~=100; B n=114; B 2n?

26Ne 479 18 197 ms 1 0 09 1970 B~=100; B n=0.133

26Na —6861 4 1.0713 s 0.0002 3+ 00 05Gr07 T 1958 B~=100 *

Na” 6779 4 82.5 0.5 9 us 2 1+ 00 1987 IT=100

Mg —16214.546  0.030 STABLE 0+ 00 1920 1S=11.013

A1 —12210.11 0.06 717 ky 24 5 00 1934 BT=100

A" —11981.81 0.07 228.305  0.013 MD 6.3465 s 0.0008 0*T=1 00 11Fi01 T 1934 Br=100 *

268 —7140.98 0.11 2.2283 s 0.0027 0" 00 08Ma39 T 1960 B+=100

28if 5926 11 13067 11 p 3tT=2 00

26p 10970#  200# 43.7 ms 0.6 (3%) 00 04Th09 TD 1983 BT=100; BTp=392;... *

263 27080#  600# <79ns 0" 11Fo.A 1 2p?

%200 T : from decay width 5keV, while the fit was insensitive to the width *ok
*20Na T : 05Gr07=1.07128 (0.00013 stat) (0.00021 sys) *k
*20 A1 T : unrounded 6.34654(0.00076); others 11Sc22=6.3478(25) 83K022=6.3462(26) ®k
*20p D:...; B"2p=2.1624 ok

270 44450#  500# <260ns 3/2"# 99Sa06 1 n?2n?

2R 24630 190 4.9 ms 0.2 5/2t# 11 98No.A T 1981 B~=100; B~ n=7721;"2n?

?Ne 7040 70 31.5 ms 1.3 (3/2%) 1 1977 B~=100; B n=2.05; f 2n?

2Na —5518 4 301 ms 6 5/2* 11 1968 B~=100; B n=0.13 4

Mg —14586.61 0.05 9.458 m 0.012 1/2% 11 1934 B~=100

2TAl —17196.75 0.10 STABLE 5/2*F 11 1922 1S=100.

Al —10383.0 0.7 6813.8 0.7 1/27T=3/2 11 IT=100

27Si —12384.39 0.14 4.15 s 0.04 5/2F 11 1939 B*=100

27sjf —5759.5 2.3 6624.9 2.3 RQ 1/27T=3/2 11 1977 IT?

27p ~722 26 260 ms 80 127 11 1977 B*T=100; Bp=0.07

27pi 12010 30 12730 40 p 5/27T=5/2 11 1991 IT?

278 17030%#  400# 155 ms 1.5 (5/27) 11 1986 BT=100; BTp=2.39; ... *
«2TR T : others not used: 99Re16=6.5(1.1) 97Ta22=5.3(0.9) outweighed; and Kk
«2TF T: 99D101=5.2(0.3) same data as in 99Re16 *k
%278 D:...; B 2p=1.15 Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J*  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

30 52080# 700# <100ns o' 98Po.A 1 n?2n? B =0 *

BE 32920 200 <40ns 09 93Po.A 1 n?

28Ne 11290 100 18.9 ms 0.4 0f 08 1979 B~=100; B n=11.97; B 2n=3.6 5

28Na —988 10 30.5 ms 0.4 1" 09 1969 B~=100; B~ n=0.58 12

BMg  —15018.7 2.0 20.915 h 0.009 0" 09 1953 B~=100

BAl —16850.53 0.12 2.2414 m 0.0012 34 01 1934 B~=100

BAIF —10858.1 0.4 59924 0.4 0"T=2 01

288i —21492.7946 0.0004 STABLE 0f 01 1920 1S=92.223 19

88" —8951.64 0.11 12541.16 0.11 RQ 3+ 01

il —6265.8 1.0 15227 1 0TT=2 01 68Mcl2 D 1968 a=90 11; p=10 11

BSi/ —12176.87 0.10 9315.92 0.10 3fT=1 01

238p —7147.7 1.2 270.3 ms 0.5 3+ 01 79Ho27 D 1953 BT=100; BTp=0.0013 4; ... *

28pi —1260 20 5887 20 0fT=2 01

233 4070 160 125 ms 10 0* 06 1982 B*=100; B p=20.7 19

3¢l 27520# 600# 1+# p?
%280 D : in 97Ta22 and 99Sa06, 11 and 37 220 events expected, none observed ok
*28p D:...; BT a=0.00086 25 *x

YR 39630# 500# 2.5 ms 0.3 5/2*# 1299DI01 D 1989 B~=100; B~ n=6040; ... *

Ne 18400 100 14.7 ms 0.4 3/2t# 12 05Tr13 T 1985 B~=100; B n=285; B 2n=41 *

Na 2680 7 44.1 ms 0.9 3/24M) 12 95Re.A D 1969 B~=100; B n=25.923; f 2n?

Mg —10603 11 1.30 s 0.12 32 12 1971 B~=100

PAl —18204.7 0.9 6.56 m 0.06 527 12 1939 B~=100

2si —21895.0787 0.0005 STABLE 1/27 12 1920 1S=4.685 8

28it 13605 5 8290 5 5/2FT=3/2 12 IT=100

2p —16952.5 0.6 4.142 s 0.015 /2t 12 1941 BT=100

2pi —8570.7 2.5 83817 24 RQ 5/27T=3/2 12 1969 IT=100

23 —-3160 50 188 ms 4 5/2# 12 79Vi0l D 1964 B=100; B+p=46.4 10

2l 13770# 400# <20ns 3/2"# 12 93Po.A 1 p?
*2F D:...;8 2n? sk
*2F D : B~ n from 99D101=100(80)% *k
*2°Ne T : average 05Tr13=13.8(0.5) 97No.A=15.6(0.5); others outweighed, not used: *%
*2°Ne T: 06Tr02=15.1(2.6) 16.4(1.3) 99D101=15(4) 99Re16=19(9) 97Ta22=15(3) *x
*2Na D : B n: average 95Re.A=27.1(1.6)% 84La03=21.5(3.0)% ®k

g 481104# 600# <260 ns 10 99Sa06 1 n?

0Ne 23040 280 7.3 ms 0.3 0" 10 1985 B~=100; B n=13 4; B~ 2n=8.9 23

0Na 8475 5 48.4 ms 1.7 2+ 10 99DI0O1 T 1969 B~=100; B n=304;... *

Mg —8884 3 313 ms 4 0* 10 84La03 D 1971 B~=100; B~ n<0.06 *

VAl —15872 14 3.62 s 0.06 3+ 10 1961 B~=100

0si —24432.961 0.022 STABLE 0f 10 1924 1S=3.092 11

op —20200.6 0.3 2.498 m 0.004 1'T=0 10 1934 BT=100 *

30pi —19523.6 0.3 677.01 0.03 0fT=1 10

03 —14059.0 0.4 1.1759 s 0.0017 0* 10 11Soll1 T 1961 B*+=100

0¢1 44404 200# <30ns 3t# 10 93Po.A 1 p?

OAr 21490# 500# <20ns 0f 93Po.A 1 p%h2p?
+30Na D:...; B 2n=1.1525; B~ a=5.5¢-52 -
+Na T : average 99D101=50(4) 97Ta22=48(5) 84La02=48(2) *k
*0Mg T : average 08Hi05=314(5) and 312(7) sk
+30p D : first observed radionuclide, in 1934 ok

SE 55620# 530# 1# ms (>260ns) 5/27# 06 99Sa06 I 1999 B~ %B n?2, B 2n?

3INe 30820 1620 3.4 ms 0.8 7/27# 06 1996 B~=100; B n? B 2n?

3INa 12261 23 17.0 ms 0.4 3/204M 06 93KI02 T 1969 B~=100; B n=375; ... *

3IMg —3122 3 232 ms 15 1/2% 07 08Ko05 J 1977 B~=100; B~ n=6.2 20 *

AL 14955 20 644 ms 25 5/2t 01 06Hil8 J 1971 B~=100; B n<1.6

3si —22949.04 0.04 157.3 m 0.3 3/2% ol 1934 B~=100

3p —24440.5411  0.0007 STABLE /27 01 1920 1S=100.

3pi —18059.7 1.7 6380.8 1.7 3/2+T=3/2 01 IT=100

31 —19042.52 0.23 2.572 s 0.013 /2 01 1940 BT=100

g —12775 10 6268 10 3/2tT=3/2 01

el -7070 50 150 ms 25 3/2% 01 85Ay02 D 1977 +=100; B+p=0.7 *

iey 5256 3 12320 50 3/27T=5/2 01

S Ar 11290# 210# 14.4 ms 0.6 5/20+# 06 1986 B*=100; B*tp=637;... *
1 Na D:...; B72n=0.87 24; B~ 3n<0.05 Kok
Mg D : strongly conflicting with earlier 84La03=1.7(0.3)% Kok
#1Cl D : B1p=0.44% for 986 keV protons. Total: 165/100x0.44=0.726% ®k
1 Ar D:...; B 2p=7211; f+3p<1.4; BT pa<0.38; B 0e<0.03 ok
1 Ar D : from 98Ax02 ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

2Ne 370004  500# 3.5 ms 0.9 ot 11 1990 B~=100; B~ n=27#; B~ 2n=T#

Na 18810 120 12.9 ms 0.3 (37) 11 08Tr04 TJ 1972 B~=100; B~ n=247;... *

Mg —829 3 86 ms 5 0* 11 1977 B~=100; B~ n=5.55

AL 11099 12 33.0 ms 0.2 1+ 11 1971 B~=100; B n=0.7 5

A 10142 12 956.6 0.5 200 ns 20 (47) 11 1996 IT=100

28i —24077.69 0.30 153 y 19 ot 11 1953 B~=100

2p —24304.87 0.04 14.263 d 0.003 1" 11 1934 B~=100

2pi 1923243 0.07 507244  0.06 0fT=2 11 IT=100

23 —26015.5335  0.0013 STABLE 0* 11 1920 1S=94.99 26

2gi —19014.1 0.4 7001.4 0.4 1*T=1 11 1T=100

28/ 1396757 028  12047.96  0.28 0FT=2 11 IT=100

2C1 -13334.7 0.6 298 ms 1 1" 11 1953 B+=100; B+ a=0.0548; ... *

2cr 82884 0.7 5046.3 0.3 0fT=2 11 IT=100

2Ar —2200.4 1.8 98 ms 2 0* 11 1977 B+=100; B+p=35.58 0.22

2K 211004  500# 174 p?

2Km 220504  510# 950#  100# 4+# Mirror T p?

*32Na D:...; B 2n=82 *k
+2Na T : average 08Tr04=13.1(0.5) and 11.5(1.2) 98No.A=11.5(0.8) 84La03=13.2(0.4) sk
#32C1 D:...; B*p=0.026 5 Kok

BNe 460004  600# <260ns 7/27# 11 02Noll 1 n? *

$Na 23970# 600# 8.2 ms 0.4 (3/27) 11 1972 B~=100; B~ n=476; ... *

BMg 4962.2 2.9 90.5 ms 1.6 3/27 11 1979 B~=100; B~ n=142; B~2n?

BAl —8470 80 41.7 ms 0.2 (5/2)* 11 1971 B~=100; B~ n=8.57

BSi —20514.3 0.7 6.18 s 0.18 32 11 1971 B~=100

3p —26337.3 1.1 25.35 d 0.11 12t 11 1951 B~=100

33 —26585.8543  0.0014 STABLE 3/2* 11 1926 1S=0.752

BS —21106.06 0.13 547979  0.13 1/27T=3/2 11 IT=100

Bl -21003.3 0.4 2511 s 0.004 3/2% 11 1940 B+=100

Bl —15454.9 0.5 5548.4 04 RQ 1/27T=3/2 11 IT=100

BAr —9384.3 0.4 173.0 ms 2.0 12t 11 1964 B+=100; B+p=38.7 10

BK 70404 2004 <25ns 3/27# 11 93Po.A 1 p?

*3Ne T : estimated half-life 1#ms for B~ decay 1:also 02Le.A < 1.5 us -
*3Na D:...; 3 2n=133 ok

Ne 528404  510# 1# ms (>1.5us) 0* 12 02Le. A T 2002 B~ % B n% B 2n?

3Na 312904  500# 55 ms 1.0 1+ 12 GAu03 D 1983 B~=100; B~ 2n~50; B n~15  *

HMg 8323 29 20 ms 10 0* 12 1979 B~=100; B n? B 2n?

Al —3070 70 56.3 ms 0.5 47) 12 1977 B~=100; B~ n=12.525; B 2n?

BAIM 25204 120# 550#  100# 26 ms 1 (1%) 12R025 TJ 2012 B~ =100; 3 n? B 2n?

#¥Si —19957 14 277 s 0.20 0* 12 1971 B~=100

3#sim - —15701 14 4256.1 0.4 <210 ns (37) 12 1989 IT=100

p —24548.7 0.8 1243 s 0.10 1+ 12 1945 B~=100

s —29931.69 0.04 STABLE 0t 12 1926 1S=4.25 24

#Cl —24440.09 0.05 1.5266 s 0.0004 0*T=1 12 1934 B+=100

Mo —24293.73 0.05 146.360  0.027 MD 31.99 m 0.03 3FT=0 12 1965 B+=55.46;1T=44.6 6

MAr  —18378.29 0.08 843.8 ms 0.4 0* 12 1966 B+=100

HAP 10444 5 7934 5 RQ 1H#T=3 12 1969 Bt %IT?

#K —1220# 300# <40ns 1T# 12 93Po.A 1 p?

#Ca 13850#  300# <35ns 0* 12 93Po.A 1 2p?
**Na D : B n=15%, B~ 2n~50% estimated from P, = B n + 2x B~ 2n=115(20)% in 84La03 *k
*Na D:  assuming B~ n/B2n=0.3 from trends in the °Na->*Na series: 26 41 3 4 ok

3Na 378404  590# 1.5 ms 0.5 3/27# 11 1983 B~=100; B~ n=2; B 2n?

SMg 15640 180 70 ms 40 7/27# 11 1989 B~=100; B~ n=52 46; B~ 2n ?

B AL 220 70 37.2 ms 0.8 5/24# 11 1979 B~=100; B n=382; B 2n?

BSi 14360 40 780 ms 120 7/27# 11 95ReA D 1971 B~=100; B n<5

3p —24857.8 1.9 473 s 08 12t 11 1971 B~=100

»s —28846.22 0.04 87.37 d 0.04 32t 11 1936 B~=100

BS 19691 10 9155 10 RQ T=5/2  (1/2:9/2)* 11 1975

Bl —29013.54 0.04 STABLE 32 11 1919 1S=75.76 10

BCr -23359.06 022 565448  0.22 3/27T=3/2 11 IT=100

BAr 230474 0.7 1.7756 s 0.0010 3/2% 11 1940 B+=100

BAT 174747 0.7 5572.66  0.15 3/27T=3/2 11 IT=100

PR —11172.9 0.5 178 ms 8 3/2% 11 06Me04 T 1976 B+=100; B*p=0.37 15

BK —2110 40 9060 40 2p 3/2+T=5/2

$Ca 47904  200# 25.7 ms 0.2 12t 11 1985 B+=100; B+p=95.9 14; ... *
*3Ca D:...;B"2p=4.16 Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
3Na 459104  590# <180ns 12 n?
Mg 20380 460 3.9 ms 1.3 0* 12 1989 B~=100; B n?% B 2n?
HAl 5950 100 90 ms 40 12 1979 B~=100; B n<30; B~ 2n?
*Si —12390 70 450 ms 60 0+ 12 95Re.A D 1971 B~=100; B n=125
3p —20251 13 56 s 03 (47) 12 1971 B~=100; B n?
33 —30664.12  0.19 STABLE 0+ 12 1938 1S=0.01 1
3Cl -29522.02  0.04 3013 ky 1.5 2+ 12 1941 B=98.11; =191
BCH 2522235 0.04  4299.667  0.014 0)*T=2 12 IT=100
BAr —30231.540  0.027 STABLE 0+ 12 1920 1S=0.3336 21; 23+ ?
A —23620.5 0.3 6611.0 0.3 2tT=1 12 IT=100
A —19379.4 1.2 10852.1 12 RQ 0*T=2 12 IT=100
IR —17417.1 0.3 341 ms 3 2* 12 1967 B+=100; Bp=0.048 14; ... *
KT —13134.6 24 4282.4 2.4 p 0rT=2 12 p=100 *
3Ca —6450 40 101.2 ms 1.5 ot 12 07Dol7 T 1977 B*=100; B+p=51.2 10 *
3Sc 15350%#  300# p?

30K D: ...;B*a:0.0034 13 Kk

#3OK E : ENSDF2012 finds 4281.9(0.8) as IAS of 3°Ca ground-state *k

%30Ca T : average 07Do17=100.1(2.3) 95Tr02=102(2) ok
37Na 531404  610# #ms (>1.5us) 3/2%# 12 02LeA 1 2002 B~ %B n% B 2n?

Mg 28290#  500# 8 ms 4 7/27#% 12 1996 B~ % B n?% B 2n?

3TAL 9810 120 10.7 ms 1.3 3/2# 12 1979 B~=100; B~n? B 2n?

37Si —6590 80 90 ms 60 7/27#% 12 1979 B~=100; B~ n=17 13; B~ 2n ?
37p —19000 40 231 s 0.13 12t 12 1971 B~=100; B~ n=0.02#

373 —26896.41  0.20 5.05 m 0.02 7/2” 12 1945 B~=100

cl -31761.52  0.05 STABLE 3/2" 12 1919 1S=24.24 10

YCl —21539.7 0.3 10221.8 03 RQ 7/27T=5/2 12 1984 IT=100

Ar —30947.65 0.1 35.011 d 0.019 3/2* 12 1941 £=100

YAF —25956 6 4992 6 RQ 3/27T=3/2 12 1973

K —24800.20  0.09 1.225 s 0.007 3/2F 12 1958 B+=100

YK -19749.9 0.8 5050.3 0.8 RQ 3/2°T=3/2 12 1973 IT=100

YCa  —13136.1 0.6 181.1 ms 1.0 3/2°# 12 1964 B+=100; B+p=82.17 *
S 3480%#  300# 7/2# p?

+37Ca TD : also 07D017=181.7(3.6) ms; 72.2(4.3)%; also B p=74.5(0.7)% from 95Tr03 *x
BMg 340704  500# 1# ms (>260ns) 0t 08 2002 B~=100#; B~ n=76#; B~ 2n=T7.4#
BAL 16210 250 7.6 ms 0.6 08 1989 B~=100; B n?% B 2n?
3Si —4170 70 90# ms (>1 ps) 0* 08 1979 B~=100#; B~ n?
3p —14670 90 640 ms 140 (0"tod4~) 08 1971 B~=100; B n=125
B3 —26861 7 170.3 m 0.7 0" 08 1958 B~=100
BCl —29798.09  0.10 37.24 m 0.05 2- 08 1940 B~=100
Berr -29126.73  0.10  671.365  0.008 715 ms 3 5- 08 1954 IT=100
Bl 21590 24 8208 24 RQ 0*T=3 08
BAr —34714.82  0.19 STABLE 0+ 08 1934 1S=0.0629 7
BAr —24083.9 0.9  10630.9 0.9 (27)T=2 08
BAY 15940 30 18780 30 RQ 0*T=3 08
B -28800.75  0.20 7.636 m 0.018 37T=0 08 1937 B+=100
BKm -28670.61  0.20 130.15 0.04 MD  924.46 ms 0.14 0*T=1 08 10Ba43 T 1953 B+=100
BT 2534261 026 3458.14  0.17 21.95 ps 0.11 (7* 08 1971 IT=100
¥Ca  -22058.50  0.19 443.77 ms 0.36 0* 08 11Pa38 T 1966 B+=100 *
3Sc —45504 2004 <300ns 274 08 94B110 1 p?

BSem 38804  220# 670%#  100# 57# IT?%p?
BTi 10670#  300# <120ns 0+ 08 96BI21 1 2p?

*38Ca T : other recent 10B109=443.8(1.9) ms *%
PMg  42280#  510# <180ns 7/27#% 07 n? *
M AL 210004  500# 7.6 ms 1.6 3/2t# 11 1989 B~=100; B~ n?; B~ 2n?
¥si 2320 90 47.5 ms 2.0 7/27#% 06 1979 B~ %B n% B 2n?
¥p —12830 90 282 ms 24 1/2%# 06 04Gr20 T 1977 B~=100; B n=268 *
»s —23160 50 11.5 s 05 (7/2)- 06 1971 B~=100
¥l —29800.2 1.7 56.2 m 0.6 3/2% 06 1949 B~=100
PAr —33242 5 269 y 3 7/2= 06 1950 B~=100
PAd 24161 7 9081 9 RQ T=5/2 (3/2,5/2)* 06
¥K  —33807.190  0.005 STABLE 3/2% 06 1921 1S=93.2581 44
WK —27261.2 2.0 6546 2 7/27T=3/2 06 IT=100
¥Cca 272827 0.6 860.3 ms 0.8 3/2° 06 10BI09 T 1943 B+=100 *
PCal  —20917# o# 6366# o# 3/27T=3/2 Imme E
¥Se  —14173 24 <300 ns 7/27# 06 GAul28 D 1988 p=100 *
¥Sel 5344 28 8830 40 2p (3/27)T=5/2
ITi 22004  210# 28.5 ms 0.9 3/2*# 06 07Dol7 TD 1990 BT=100; Bp=93.7 28; ... *

Mg T : estimated half-life 1#ms for B~ decay -

P T : average 04Gr20=250(80) 98Wi.A=320(30) 95Re.A=190(50) *x

*¥Ca T : average 10B109=860.7(1.0) 77Az01=859.4(1.6) 73A111=860.4(3.0) sk

*Sc D : most probably proton emitter from S,=-597(24) keV *%

+39Ti D:...; B 2p=15# D : B 2p decay observed in 92Mol5 Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J*  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

OMg  48610%#  600# 1# ms (>170ns) ot 07 2007 B~ %B n% B 2n?

Y0A1 27970#  500# 10# ms (>260ns) 04 2002 B~ 4B n?% B 2n?

40gi 5430 230 33.0 ms 1.0 0t 06 04Gr20 TD 1989 B~=100; B~n? f~2n?

40p —8070 110 150 ms 8 (27,37) 04 1979 B~=100;; B~ n=15.821; B~ 2n ?
403 —22838 4 88 s 22 0t 04 1971 B~=100

Ocr - 27560 30 1.35 m 0.02 2 04 1956 B~=100

OAr  —35039.8946  0.0022 STABLE 0t 04 1920 15=99.6035 25

OK 3353549 0.06 1.248 Gy 0.003 4- 04 1935 1S=0.0117 1; ... *
4Ogm - _31891.85 0.06 1643.639  0.011 336 ns 12 ot 04 1968 IT=100

ORI —29151.5 0.3 4384.0 0.3 0tT=2 04 1T=100

0Ca  —34846.386  0.021 STABLE  (>5.9Zy) 0t 04 99Be64 T 1922 1S=96.94 16; 28+ ?

cal —27188.21 0.05  7658.18  0.05 4°T=1 04 AHW E IT=100 *
0cal 228584 1.0 11988 1 0T=2 04 IT=100

03¢ —20523.3 2.8 182.3 ms 0.7 4- 04 1955 B+=100; ... *
08¢ —16164 6 4359 6 RQ 0"T=2 04 1T=100

407 —8850 160 52.4 ms 0.3 0t 04 07Dol7 TD 1982 B*=100; Bp=95.8 13

oy 11890#  400# 27# p?

#0K D:...; f7=89.28 13; f7=10.72 13 sk
ey E : Original 7658.23(0.05) recalibrated -0.05 keV for 2’ Al+p resonances Kok
#408c D:...; B p=0.447; B*@=0.017 5 Kok
4TAl 33890# 600# 2# ms (>260ns)  3/2T# 02 2002 B~ 2B n?% B 2n?

4si 12120 370 20.0 ms 2.5 7/27# 02 04Gr20 TD 1989 B~=100; B~ n? B~ 2n?

4p —4980 80 100 ms 5 1274 07 1979 B~=100; B~ n=3010; B~ 2n ?

4 —19009 4 1.99 s 0.05 7/27# 02 1979 B~=100; B n?

“acr —27310 70 384 s 0.8 (1/2%) 07 1971 B~=100

TAr —33067.5 0.3 109.61 m 0.04 7/2- 02 1936 B~=100

4K —35559.543  0.004 STABLE 328 02 1921 1S=6.7302 44

KD 27210 15 8349 15 RQ 7/27T=5/2 02 75Mel0 J 1975 *
4Ca  —35137.89 0.14 99.4 ky 1.5 7/2- 02125004 T 1939 e=100

lcal —29320.7 0.9 5817.2 0.9 <28fs 3/27T=3/2 02 IT=100

4Sc —28642.41 0.08 596.3 ms 1.7 7/2- 02 1941 B+=100

4ISer —25760.09 0.09 2882.33 0.05 RQ 7/2% 02 P=592; IT=412

4sel 22704 3 5939 3 RQ 3/27T=3/2 02 p=100

AT —15698 28 82.6 ms 0.5 3/2%  0207Dol7 TD 1964 B*=100; B*p=91.1 6 *
4y 2004  300# 7)27# p?
4K E : ENSDF=5/2",7/2~ and T=3/2 ; NUBASE adopts this level as IAS of *! Ar ground-state *%
2Al 40840%#  600# 1# ms (>170ns) 07 2007 B~ % B n?% B 2n?

428i 16560#  500# 12.5 ms 3.5 ot 06 1990 B~=100; B n? B 2n?

“2p 1010 210 48.5 ms 1.5 01 04Gr20 T 1979 B~=100; B n=5020; B 2n?

s —17637.7 2.8 1.013 s 0.015 ot 01 1979 B~=100; B n<4

“2C1 —24910 140 6.8 s 03 2°# 01 1971 B~=100; B~ n?

CAr 34423 6 329 y 11 ot 01 1952 B~=100

2K —35022.03 0.11 12.360 h 0.012 2- 01 1935 B~=100

2Ki 28570 100 6450 100 (07)T=3 01

2Ca 3854724 0.15 STABLE ot 01 1934 1S=0.647 23

“cal -28797.2 2.0 9750 2 (27)T=2 01

3¢ -32121.14 0.17 681.3 ms 0.7 0*T=1 01 1955 B*=100

28cm —31504.82 0.18 61632 0.06 MD 61.7 s 0.4 (7)* 01 FGKI28J 1963 B+=100 *
8¢ —26044.89 0.17 607626  0.07 RQ (17t0d*) 01 IT=100

28¢ —31510.09 0.17 611.051  0.006 1*T=0 01 IT=100

2T —25104.66 0.28 208.14 ms 0.45 0f 01 09Kul9 T 1964 B=100

2y —7620# 3004 <55ns 2°#  0192Bo37 I p?

2¢r 6240%#  400# 13.3 ms 1.0 0+ 09 1996 B*~100; B*p=94.4 50; 2p ? *
#*28¢m J:57,67,7F from BT decay to 6T level; 7T is most likely from shell model *ok
BAl 47940# 700# I# ms (>170ns)  3/2t# 07 2007 B~ %B n?%B 2n?

Bsi 231004  600# 15# ms (>260ns)  3/27# 06 02Noll T 2002 B~ %B n% B 2n?

“p 4680 370 35.8 ms 1.3 1/2t# 06 04Gr20 T 1989 B~=100; B~ n=100; B~ 2n ? *
43 —12195 5 265 ms 13 3/27# 0104Gr20 T 1979 B~=100; B~ n=40 10 *
Bgm 11875 5 320.0 0.5 415 ns 5 (7/27) 01 09Ga05 TIJE 2000 IT=100 *
Bl 24320 100 3.13 s 0.09 (3/2%) 07 06Wil0 J 1976 B~=100; B n?

BAr  —32010 5 5.37 m 0.06 (5/27) o1 1969 B~=100

BK  -36575.4 0.4 223 h 0.1 3/25 01 1949 B~=100

BKm  -35837.3 0.4 738.1 0.1 200 ns 5 7/2= 01 1978 IT=100

$BCa  —38408.82 0.23 STABLE 7/2= 01 1934 1S=0.135 10

Bca'  -30414 14 7995 14 RQ (3/2)*T=5/2 01

$Sc  —36188.1 1.9 3.891 h 0.012 7/2 01 1935 B*=100

BSem —36036.7 1.9 151.4 0.2 438 us S 3/2 0177Mil0 T 1964 IT=100 *
BSe" —33064.9 1.9 3123.2 0.3 472 ns 3 19/2= 01 08Fe02 T 1978 IT=100 *
$Bs¢ 31956 3 4232 4 RQ 7/2-T=3/2 01

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide =~ Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..

BTi —29321 7 509 ms 5 7/2° 01 1948 B+=100

BTim  —29008 7 313.0 1.0 11.9 us 0.3 (3/2) 01 11Ho02 T 1978 IT=100 *

BTN 26255 7 3066.4 1.0 556 ns 5 (19/27) 01 11Ho02 T 1978 IT=100

BTil —24605 9 4716 6 7/27T=3/2

By —17920 40 79.3 ms 2.4 7/27# 01 07Dol7 TD 1987 BT=100; BTp<2.5 *

Byi —9718 15 8200 50 RQ 3/2+T=5/2

BCr —2300# 400# 21.1 ms 0.3 (3/2) 01 11Po01 TD 1992 BT=100; Bp=814;... *
*Bp T : average 04Gr20=36.5(1.5) 955003=33(3) .
PN T : average 04Gr20=282(27) 98Wi.A=260(15); other 89Le16=220(+80-50) *%
xA3gm T : others recent 12Ka.B=201(+140-70) E=320.9 keV, 00Sa21=478(48) E=319keV *k
*B3sem T : average 77Mil0=438(7) 65De15=470(20) 64Ho14=435(7) *k
**$38cn T : average 08Fe02=481(9) 81Da06=469(4) 78Ha07=473(5) *k
*Bgen J : from measured magnetic moment, transitions multipolarity and transfer *ok
*B38c” J: reaction L values, as compiled in ENSDF *%
*BTim T : average 11H002=11.7(0.3) 78Me15=12.6(0.6) *k
*BTi T : average 11Ho02=551(7) 81Da06=553(21) 78Ha07=560(6) sk
*BCr D:...; B 2p=7.14; 3p=0.08 3; BT ? sk
*BCr T : average 11P001=20.6(0.9) 07Do17=21.1(0.4) 01Gi01=21.6(0.7) ok
«BCr D : other 07D017 92.5(2.8) for B*p + B+2p +...; B*2p (IAS in ©*V/)=5.6(0.7) *k

#“Si 28510# 600# 10# ms (>360ns) ot 11 2007 B~2%B n?2 B 2n?

“p 10440# 500# 18.5 ms 2.5 11 1989 B~=100; B n=18#; B~ 2n=T71

s —9204 5 100 ms 1 0* 11 1979 B~=100; B n=183

aagm —7839 5 1365.0 0.8 2.619 us 0.026 ot 11 2005 1T=100

“#al —20610 190 560 ms 110 27) 11 1979 B~=100; B n<8

“Ar  -326733 1.6 11.87 m 0.05 0t 11 1969 B~=100

“K —35781.5 04 22.13 m 0.19 2- 11 1954 B~=100

“Ca  —41468.7 0.3 STABLE ot 11 1922 1S=2.09 11

“cal 29619 10 11850 10 27T=3 11

#sc —37816.0 1.8 397 h 0.04 2+ 11 1937 B+=100

Hgem —37748.1 1.8 67.8679  0.0014 154.8 ns 0.8 1~ 11 1967 1T=100

Hgem -37669.8 1.8 146.1914  0.0020 51.0 us 0.3 0~ 11 1963 1T=100

HSer 375448 1.8 271.240 0.010 58.61 h 0.10 6" 11 1940 1T=98.80 7, B™=1.20 7

#scl -35038.2 2.5 2778 3 RQ 07T=2 11

i —37548.6 0.7 59.1 y 03 o+ 11 1954 £=100

#Tit -309422 0.9 6606.4 0.5 2°T=1 11 IT=100

“Ti/ 282106 2.1 9338 2 0 frg. T=2 11 1T=100 *

“y —24120 180 * 111 ms 7 )" 11 1971 BT=100; BT a=7; Brp?

dym o 238504 210# 270# 100# * 150 ms 3 (6)* 11 1997 BT=100

dym 239704 2104  150# 100# 0 # Mirror 1

“yio 21124 13 2990 180 p 0 #T=2 92Bo37 D 1992 p=100

#“Cr —13640# 300# 42.8 ms 0.6 ot 11 07Dol7 D 1987 B1=100; BT p=14.09

#“Mn 6660# S00# <105ns 27# 11 p?

«MT E : strongest fragment 9338(2); other 40(2) lower *k
si 372104 700# 1# ms 3/27# B~2%B n? B 2n?

“p 15320# 600# 8# ms (>200ns) 1/2%# 08 1990 BB n?%B 2n?

3 —3990 690 68 ms 2 3/27# 08 1989 B~=100; B~ n=54; B~ 2n?

el —18360 100 413 ms 25 3/2t# 08 1979 B~=100; B n=244

“SAr 297708 0.5 21.48 s 0.15 (5/27,7/27) 08 1974 B~=100

BK -36615.6 0.5 17.8 m 0.6 3/2% 08 1964 B~=100

HCa  —408122 04 162.61 d 0.09 7/2° 08 1940 B~=100

$3c —41071.2 0.7 STABLE 7/2 08 1923 1S=100.

$8cm —41058.8 0.7 12.40 0.05 318 ms 7 3/2% 08 1964 1T=100

B8ch 34372 15 6699 15 7/2°T=5/2 08

BTi —39009.1 0.9 184.8 m 0.5 7/2° 08 1941 B+=100

BTim - -38972.6 0.9 36.53 0.15 3.0 us 0.2 3/2° 08 2006 1T=100

BT —34290 3 4719 3 RQ 7/27T=3/2 08

By —31881 8 547 ms 6 7/2 08 1975 B+=100

Bym 31824 8 56.8 0.6 512 ns 13 (3/27) 08 11Ho02 T 1980 1T=100 *

wyi —27090 9 4791 12 RQ 7/2°T=3/2 08 p=100

Her —19510 40 * 60.9 ms 0.4 7/27# 08 1974 BT=100; BTp=34.48

BCrm —19400 40 107 1 * >80 us (3/2) 11 11Ho02 ETJ 2011 1T=100

“Mn —5130# 400# <70ns 7/27# 08 92Bo37 1 ?

“Fe 13430# 400# 22 ms 03 3/2%# 08 05Do20 T 1996 2p=57 10; B+ <43; BTp<d3  «
Sy T : average 11H002=468(23) 87Ha.B=430(80) 82Ho11=539(18) 82A1.C=610(80) and ok
Ky T: 80Gr.A=510(50) *k
*HFe D:...;B*p=255 %
*Fe T : average 05D020=1.6(+0.5-0.3) 02Gi09=4.7(+3.4-1.4) 02Pf02=3.2(+2.6-1.0) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

46p 22780#  700# 4# ms (>200ns) 00 90Le03 I 1990 B~ %B n% B 2n?

463 40#  500# 50 ms 8 0* 10 1989 B~=100; B n? B 2n?

el —13810 160 232 ms 2 00 04Gr20 T 1989 B~=100; B~ n=609; B 2n?

46 Ar —29730 40 84 s 0.6 0" 00 1974 B~=100

oK —35413.9 0.7 105 s 10 20-) 00 82To02 J 1965 B~=100

4Ca 431384 2.3 STABLE (>100Ey) 0* 00 99Be64 T 1938 1S=0.004 3; 23~ ? *

43¢ —41760.5 0.7 83.79 d 0.04 4+ 00 1936 B~=100

468cm —41708.5 0.7 52.011 0.001 9.4 us 0.8 6" 00 1966 1T=100

4gcn —41618.0 0.7 142.528  0.007 18.75 s 0.04 1~ 00 1948 1T=100

43¢ 36747 4 5014 4 RQ 0tT=3 00

Ti  —441270 03 STABLE 0" 00 1934 1S=8.253

OTi 34961 7 9166 7 RQ 4TT=2 00

4OTi/  —29976 6 14151 6 RQ 0tT=3 00

oy —37074.6 0.3 422.64 ms 0.05 0*T=1 00 12Pa07 T 1952 Br=100 *

doym - _36273.1 0.3 801.46 0.10 1.02 ms 0.07 3*T=0 00 1962 1T=100

4oCr —29474 20 257 ms 55 0* 10 050n03 T 1972 B+=100 *

ocr —20323 15 9151 25 RQ (4H)T=2 10 p=?

4Mn  —12960# 400# * 36.2 ms 0.4 (47) 10 1987 BT=100; Bp=57.08; ... *

4OMn™  —12810# 410# 150# 100# * 1# ms 1 # pt?

4Mn’  —7470 50 5480# 400# p T=3

40Fe 590# 5004 13.0 ms 2.0 0" 10 07Dol17 TD 1992 BT=100; B*p=78.7 38 *
#40Ca T : limit is for Ov-B decay ok
oy T : average 12Pa07=422.66(0.06) 97K065=422.57(0.13) *k
#40Cr T : average 050n03=240(140) 72Zi02=260(60) *k
**Mn D:...; B 2p~18; Ha ? ok
*4Mn T : others 92B037=41(+7-6) 01Gi01=34.0(+4.5-3.5) *k
**Mn D : B 2p~18% estimated from P, = B*p + 2x B +2p=57(1)% Kok
%40 Fe T : other 01Gi01=9.7(+3.5-4.3) D : other 01Gi01=36(20)% *k

4Tp 29240#  800# 2# ms 3/2# B~2B n?2 B 2n?

473 7410#  500# 20# ms (>200ns) 3/27# 07 89Gu03 I 1989 B~ %B n2%B 2n?

Y1C1 —10100#  400# 101 ms 5 3244 07 1989 B~=100; B n<3; B 2n?

YTAr —25210 90 1.23 s 0.03 3/2)~ 07 1985 B~=100; B~ n<0.2

YK —35712.0 1.4 17.50 s 0.24 1/2% 07 1964 B~=100

Y1Ca 423435 22 4.536 d 0.003 7/2 07 1951 B~=100

4T8¢ —44335.6 2.0 3.3492 d 0.0006 7/2~ 07 1945 B~=100

4Igem —43568.8 2.0 766.83 0.09 272 ns 8 (3/2)* 07 1968 IT=100

4TTj —44936.4 0.4 STABLE 5/2° 07 1934 1S=7.442

4Tt —37587.4 0.8  7349.0 0.7 7/2°T=5/2 07

hAY —42005.8 0.3 326 m 0.3 3/2° 07 1942 B+=100

A —37855.5 0.3 415035 0.11 5/209T=3/2 07 1T=100

YIcr —34561 7 500 ms 15 3/2° 07 1972 BT=100

e 29801 21 4760 20 (5/27)T=52

YMn  —22570 30 88.0 ms 1.3 5/27# 07 07Dol7 TD 1987 BT=100; BTp<1.7

YMn’  —15193 24 7370 40 RQ 7/2 #T=5/2 07 2001 p=100

4TFe —7590# 5004 21.9 ms 0.2 7/2°# 07 07Dol7 TD 1992 B=100; B p=88.49

4TRem —6820# S10# 770# 100# 3/2T# 1T ?

YICo 9850#  800# 7/27# 07 p?

3 12760#  600# 10# ms (>200ns) 0* 06 1990 BB n?%B 2n?

“cl —4060#  S00# 100# ms (>200ns) 06 89Gu03 1 1989 B~ %Bn?% B 2n?

SAr —22440#  300# 475 ms 40 ot 10 2004 B=%B"n?

BK —32284.5 0.8 68 s 0.2 (17) 06 11BiA J 1972 B~=100; B~ n=1.14 15

BCa  —4422476 0.12 53 Ey 17 0" 06 00Br63 T 1938 1S=0.187 21; ... *

3¢ —44503 5 43.67 h 0.09 6" 06 1937 B~=100

BT 484917 04 STABLE 0" 06 1923 1S=73.723

it —37766 6 10726 6 (6M)T=3 06

By —44476.8 1.0 159735 d 0.0025 4+ 06 1937 B+=100

Byi —41457.9 04  3018.9 09 RQ 0)*T=2 06 1T=100

BCr —42822 7 21.56 h 0.03 0f 06 1952 B+=100

Vo —37029 7 5792.77 0.24 4*T=1 06 1987 IT=100

BCr/ —34062 15 8760 17 RQ 0*frg. T=2 06 *

“Mn  —29320 170 158.1 ms 2.2 4+ 06 1987 B+=100; BFp=0.284; ... *

“BMn' —26259 14 3060 170 p 0tT=2 06 MMCI2 J p=100

“SFe —18420#  400# 453 ms 0.6 0f 06 07Dol7 TD 1987 B+=100; B p=15.9 6

“Co 870#  800# 6t # 06 p?

“Ni 16480#  510# 2.8 ms 0.8 ot 06 11Po09 TD 2000 2p=7020; BT=3020; fTp? =«
8 Ca D:...;2B =75+25-38; 3~ ? *k
8 Ca T : average 00Br63=42(33-13) 96Ba80=43(+24-11 statistics + 14 systematics) Kk
**8Ca T : also 7>36 Ey from 70Ba61. Single f~ decay: T>6Ey (95% CL), from 85A117 *ok
«8Cr/ E : strongest frg; other: 10(15)keV lower ®ok
**$Mn D:...; Bta=6e—4 ok
**SNi T : average 05D020=2.1(+2.1-0.7) 11P009=2.1(+1.4-0.4) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life Jr Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
3 21200#  670# <200ns 3/27# 08 90Le03 I n? B n?% B 2n? *
¥l 1150#  600# 50# ms (>200ns)  3/2t# 08 89Gu03 I 1989 BB n?2 B 2n?
YAr  —16860# 400# 170 ms 50 3/27# 08 1989 B~=100; B~ n=6520; B~ 2n ?
YK —29611.5 0.8 1.26 s 0.05 1/20) 11 11Bi.A T 1972 B~=100; B n=869
¥Ca  —41299.89 0.21 8.718 m 0.006 3/2° 08 1950 B~=100
93¢ —46561.1 2.7 57.18 m 0.13 7/2° 08 1940 B~=100
OTi —48562.8 0.4 STABLE 7/2° 08 1934 1S=5.412
Y —47961.0 0.9 330 d 15 7/2~ 08 1940 £=100
Oyi —41529 4 6432 4 RQ 7/27T=5/2
“Cr —45332.7 2.4 423 m 0.1 5/2° 08 1942 B+=100
Yor —40569 6 4764 5 (7/2)"T=3/2 08 85Fu03 E 1969 1T=100 *
“Mn 37637 10 382 ms 7 5/2° 08 1970 B+=100
“Mn' 32804 18 4833 20 p (7/27)T=3/2 08 p=100
“Fe —24751 24 64.7 ms 0.3 (7/27) 08 96Fa09 J 1970 BT=100; Bp=56.7 4
¥Co  —10330# 700# <35ns 7/27# 08 94Bl10 I p?
“ONi T170#  800# 7.5 ms 1.0 7/27# 08 1996 BT=100; B p=83 13
S I : statistics precludes any conclusion, say authors *ok
#Cr E : strongest component surrounded by several weak 1=3 lines ok
#9Cr E : 85Fu03 cannot confirm IAS identity and frgs ok
¢l 8430#  600# 20# ms (>620ns) 10 09Ta24 I 2009 B~ %B n?% B 2n?
OAr —12920%# 5004 85 ms 30 0 10 1989 B~=100; B n=3510; B~ 2n?
K —25728 8 472 ms 4 o) 10 11BiA T 1972 B~=100; B~ n=293; B 2n?
SOgm 25557 8 171.4 0.4 125 ns 40 (27) 10 FGK127 J 1999 1T=100 *
N0ca  —39589.2 1.6 139 s 0.6 0t 10 1964 B~=100
NS —44548 15 1025 s 05 5 10 1959 B~=100
NSem 44291 15 256.895  0.010 350 ms 40 (2+,3%) 10 1963 IT>97.5; B~<2.5
0T -51430.7 04 STABLE 0* 10 1934 1S=5.18 2
Ny —49223.9 0.9 150 Py 40 6" 10 1949 1S=0.250 4; =83 11; ... *
Ny —44409.5 04 48144 0.9 RQ 0*T=3 10
Ocr -50261.7 0.9 STABLE (>1.3Ey) ot 10 1930 15=4.345 13; 2% ? *
0cr  —41835 7 8427 7 RQ 6tT=2 10
e 37038 6 13224 6 RQ 07T=3 10
OMn  —426272 09 283.19 ms 0.10 0*T=1 10 1952 BT=100
OMn™  —42401.9 0.9 225.31 0.07 MD 1.75 m 0.03 57T=0 10 1962 B+=100
NFe —34490 60 155 ms 11 0 10 1977 B1=100; B pa0 *
NFe!  —26016 14 8470 60 RQ (6M)T=2 10
NCo  —17780#  600# 38.8 ms 0.2 (6%) 10 96Fa09 T 1987 B+=100; BTp=70.57, B 2p?
o’ 12770 170 50104 6204 2p (0)*T=3 10 07Dol7 D p=100
SONi —4900#  800# 18.5 ms 1.2 0* 10 07Dol7 TD 1994 BT=100; BTp=86.739; B2p? =
#0K™ J : E2 to ground-state Kok
$SOKm T : others recent 12Ka.B=138(+50-41) 09Cr03<500 ns; discovered in 99Le68 ®ok
Y D:...;37=1711 T : symmetrized from 140(+40-30) sk
#*0Cr T : 03Bi05>1.3Ey 85No03>0.18Ey *k
+0Fe T : from 97Ko46=155(11) ®k
*ONi T : other 03Ma34=12(+3-2) D : other 03Ma34=70(20)% ok
Slal 14480#  700# 2# ms (>200ns)  3/2t# 06 1990 BB n?2 B 2n?
S Ar —5870#  600# 60# ms (>200ns)  3/27# 06 89Gu03 I 1989 BB n2%B 2n?
SIK —22516 13 365 ms 5 (3/2%) 06 06Pel6 JD 1983 B~=100; B n=656; B 2n? *
Slca —36339 22 100 s 0.8 (3/27) 06 06Pel6 T 1980 B~=100; B~n?
1Se —43229 20 124 s 0.1 (7/2)~ 06 1966 B~=100; B n?
SITi —49731.9 0.6 576 m 0.01 3/2° 06 1947 B~=100
Sy -52203.7 0.9 STABLE 7/2- 06 1924 15=99.750 4
Sler 514511 0.9 27.7010 d 0.0011 7/2° 06 1940 £=100
e —44838 5 6613 5 RQ 7/2°T=5/2 06
S'Mn  —482435 09 46.2 m 0.1 5/2- 06 1938 BT=100
SIMn' —43792.1 1.7 44514 1.5 RQ 7/27T=3/2 06 1T=100 *
S1Fe —40202 9 305 ms 5 5/2° 06 1972 B+=100
S1Co —27340 50 68.8 ms 1.9 7/2~# 06 07Dol7 TD 1987 BT=100; BTp<3.8
Scof —21050 60 6300 80 p 7/2-#T=5/2 07Dol7 D p=100
SINi —12940#  800# 23.8 ms 0.2 7/2°# 06 07Dol7 TD 1987 B+=100; p*p=87.28
#1K D : average 06Pe16=63(8)% 83L.a23=68(10)%; other 82Ca04=47(5)% Hk
1 Mnf E : NDS916 gives 4450.0(0.6) may be based on mis-interpretation of 86Di01 ®o%
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide  Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

2Ar —970# 600# 10# ms o+ 2009 B~ %B n?% B 2n?

2K —16540# 400# 110 ms 4 27) 07 06Pel6 TID 1983 B=100; B n=749; B 2n=2.33  x

S2Ca 34260 60 46 s 03 0+ 07 1985 B~=100; B~ n<2

2S¢ —40170 140 82 s 02 304 07 1980 B~=100; Bn?

2T —49469 7 1.7 m 0.1 ot 07 1966 B~=100

2y —51443.6 0.9 3.743 m 0.005 3+ 07 1934 B~=100

2Cr —55418.1 0.6 STABLE 0f 07 1923 15=83.789 18

2¢r —441532 0.7 11264.9 0.4 3*T=3 07 IT=100

2Mn —-50706.9 1.9 5.591 d 0.003 6" 07 1938 B+=100

2Mn™ —50329.2 1.9 377.749 0.005 21.1 m 0.2 2+ 07 1937 B+=98.252;IT=1.752 *

2Mn’  —47784 5 2923 5 RQ 0tfT=2 07 1T=100

2Fe —48332 7 8275 h 0.008 0" 07 1948 B+=100 *

2Fe"  —41374 7 6958.0 0.4 459 s 0.6 12+ 07 05Ga20 D 1979 +a100; IT=0.021 5

2Fe! —42677 7 5655.4 0.5 6T T=1 07 IT=100

2Fe/  —39775 6 8557 9 RQ 0*frg.T=2 07 *

$2Co  —33990# 200# 115 ms 23 (65) 07 1987 B+=100; B*p?

S2Com  —336104 220# 3804  100# 104 ms 11 2+4 97Ha04 TD 1997 BT=%1T % Btp ? *

2Cof  —31564 13 2430#  200#  RQ 07 T=2

2Ni —23470# 700# 40.8 ms 0.2 0f 07 07Dol7 TD 1987 B+=100; B*p=31.415

S2Cu —3070# 800# 3t4 p?

#2K T : average 06Pe16=118(6) 85Hu03=110(30) 83La23=105(5) ok
#2Mn" T :other: 951r01=22.7(3.0) for g=25" (bare ion) sk
+2Fe T : other: 95Ir01=12.5(+1.5-1.2) for g=26" (bare ion) ok
#2Fe/ E : probably fragmented, unresolved doublet separated by ~4 keV ok
#2Co™  1: tentative: no specific evidence for 2Co™, say authors in 97Ha04 Kok

B Ar 6790# 7004 3# ms (>620ns) 5/27# 11 09Ta24 1 2009 B~ 2B n?% B 2n?

BK —11680# 500# 30 ms 5 (3/2%) 09 06Pel6 JD 1983 B=100; B n=64 11; B 2n=105 =«

BCa  —28460# 400# 461 ms 90 3/27# 09 10Cr02 T 1983 B~=100; B~ n>30 *

$BSc  —38110 270 24 s 06 (7/27) 09 10Cr02 TJ 1980 B~=100; Bn?

STi —46830 100 327 s 09 (3/2° 09 1977 B~=100

B3y —51850 3 1.543 m 0.014 7/2~ 09 1960 B~=100

BCcr -552859 0.6 STABLE 3/2° 09 1930 1S=9.501 17

B3Mn  —54689.0 0.6 3.7 My 04 7/2° 09 71Ho24 T 1955 =100 *

B3Mnt  —47715 4 6974 4 RQ 3/2°T=5/2 09 1976

BFe  —50946.7 1.7 8.51 m 0.02 7/2° 09 1938 B=100 *

BFe"  —47906.3 1.7 3040.4 0.3 2.54 m 0.02 19/2~ 09 1967 1T=100

SFel  —46697 3 4250 3 7/2°T=3/2 09

3Co —42658.6 1.8 242 ms 8 7/27# 09 02Lol13 T 1970 BT=100 *

$3Com  —39484.4 1.9 31743 09 MD 247 ms 12 (19/27) 09 1970 B*~98.5; p~1.5 *

$BCof  —38264 18 4395 18 P (7/27)T=3/2 09 1976 p=100

3Ni —29631 25 55.2 ms 0.7 7/27# 09 07Dol7 TD 1976 BT=100; B*p=23.4 10

BCu —14350# 800# <300ns 3/2°# 09 93BLA 1 p?

*3Ca D : B~ n=40(10)% is a lower limit (see ENSDF) .
+3Ca T : others not used 08Ma01=230(60) 83La23=90(15) ms Kk
+*3Mn T : 3.74(0.04) My as given in ENSDF2009 is typo *%
*3Fe T : other: 95Ir01=8.5(0.3) for g=26" (bare ion) .
*3Co T : average 02L013=240(9) 89Ho13=240(20) 73Ko10=262(25) Kok
*3Co™ D : px1.5 from ENSDF’90 ®o%

MK —50004 600# 10 ms 5 27# 06 1983 B~=100; B~n=2; B~2n?

S4Ca —24780# S500# 90 ms 6 0+ 06 08Ma0l TD 1997 B~=100; B n?% B 2n? *

S45¢ —33600 360 526 ms 15 (3)* 06 10Cr02 TID 1990 B~=100; B~n=169

Mgem —33490 360 110.5 0.3 2.77 us 0.02 (4,5)" 06 10Cr02 ETJ 1998 IT=100 *

HTi —45600 120 1.5 s 04 0" 06 1980 B~=100

My —49892 15 498 s 05 3F 06 1970 B~=100

Mymo 49784 15 108 3 900 ns 500 5)* 06 98Gr14 E 1998 IT=100

#Cr —56933.7 0.6 STABLE 0" 06 1930 1S=2.3657

*Mn  —55556.5 12 312.05 d 0.04 3F 06 1938 £=100; f=0.93e4; ... *

Mn'  —49410.3 2.9 6146.2 3.0 RQ 0tT=3

3Fe —56253.9 0.5 STABLE 0" 06 1923 1S=5.84535; 237 ?

MFe"  —49726.8 12 6527.1 1.1 364 ns 7 107 06 1983 IT=100

MFe/  —41385 20 14869 20 RQ 0tT=3 06

MCo  —48009.3 0.5 193.28 ms 0.07 0tT=1 06 1952 BT=100

MCom  —47811.7 05 197.57 0.10 MD 148 m 0.02 7+T=0 06 1962 B+=100

SINi —39220 50 104 ms 7 0+ 06 1977 BT=100; BTp?

MNi" —32760 50 6457 3 152 ns 4 10" 08Ru09 ETJ 2008 IT=64 2; p=36 2

S4Cu —21740# 5004 <75ns 3406 p?

#7n —7420# 700# 1.8 ms 0.5 0f 06 11As08 TD 2005 2p=8717 *
#4Ca T : average 10Cr02=107(14) 08Ma01=86(7) sk
*54Sc T : other recent 12Ka.B=2.78(+31-26) sk
**Mn D:...;et=1.28e-725 ok
*>*Mn D : e* average 98Wu01=1.20(0.26)e-7% 97Za07=2.2(0.9)e-7% *k
+47Zn T : symmetrized from 11As08=1.59(+0.60-0.35); other 05B115=3.2(+1.8-0.8) ®k
>47Zn D : averaged from 11As08=92(+6—13)% 05B115=87(+10-17)% Kk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life JT Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

BK 710# 700# 3# ms (>620ns) 3/2 # 09 09Ta24 I 2009 BB n%pB 2n?

3Ca —18350# 500# 22 ms 2 5/27# 09 1997 B~=100; B n? B 2n?

3Sc —29980 460 96 ms 2 (7/2)~ 08 10Cr02 TID 1990 B~=100; B~ n=177;"2n? x
STi —41670 160 13 s 0.1 (1/2)~ 10 1980 B~=100; B~n?

By —49140 100 6.54 s 0.15 7/27# 08 1977 B~=100

3Cr —55108.6 0.6 3.497 m 0.003 3/2° 08 1952 B~=100

SMn  -57711.7 0.4 STABLE 5/2- 08 1923 1S=100.

Fe —57480.6 0.5 2.744 'y 0.009 3/2° 09 1939 =100

BFel  —49847 6 7633 6 RQ 5/27T=512 09

BCo  —54029.3 05 17.53 h 0.03 7/2- 09 1938 BT=100

BCol —49307.9 0.5 472144  0.10 3/2" frg. T=3/2 09 1981 IT=100 *
SNi —453352 0.8 204.7 ms 1.7 7/2° 08 02Lol3 T 1972 BT=100 *
3Cu —31640 160 27 ms 8 3/2°# 08 07Dol7 TD 1987 BT=100; BT p=15.043

37n —14920# 700# 19.8 ms 1.3 5/27# 08 07Dol7 TD 2001 B+=100; BTp=91.0 51
*Sc T : others 04Li75=115(15) 02Sh43=103(7) 98S003=120(40) ok
#3Col E : strongest frg (spectr. factor 0.45); other 26.69(0.15) higher (sf=0.37) Kok
*5Ni T : average 02Lo13=196(5) 99Re06=204(3) 87Ha.A=212.1(3.8) 84Ay01=208(5) *k
*Ni T: and 77H025=189(5) 76Ed.A=219(6); 97W006=204(3) superseded by 99Re06 ok
K 7930# 800# 1# ms (>620ns) 27# 11 09Ta24 I 2009 BB n?% B 2n?

%Ca —13900# 600# 11 ms 2 ot 11 1997 B~=100; B n?% B 2n?

%S¢ —24730# 400# * 26 ms 6 (17) 11 10Sc02 J 1997 B~=100; B n=2; " 2n?

08em 247304 410# o#  100# * 75 ms 6 (6+,5%) 11 10Sc02 J 2004 B~=100; B n>142; B 2n?
BSc"  —23960# 400# 774.9 0.3 290 ns 30 (4%) 11 2004 1T=100 *
6Ty —39210 140 200 ms 5 0" 11 98Am04 D 1980 B~=100; B n?

oy —46120 180 216 ms 4 (1) 11 98Am04 D 1980 B~=100; B~ n?

Cr —552812 1.9 594 m 0.10 ot 11 60Dr03 D 1960 B~=100

%Mn  —56910.8 0.5 2.5789 h 0.0001 3f 11 1934 B~=100

Fe —60606.4 0.5 STABLE o+ 11 1923 1S=91.754 36

BFe!  —49102.7 0.6 11503.7 0.3 3+T=3 11

%Co  —56039.8 0.6 77.236 d 0.026 4+ 11 1941 BT=100

BCol  —52447 9 3593 9 RQ (0")frg.T=2 11 *
SNi —53906.9 0.5 6.075 d 0.010 o+ 11 1952 B*=100

ONif  —47475.0 0.9 64319 0.7 4+T=1 11

BN/ —43963 4 9944 4 RQ 0" frg. T=2 *
BCu  —38240# 200# 93 ms 3 (4%) 11 01Bo54 TJD 1987 B=100; B p=0.40 12

%cu’ —35120 30 31204  200# T=2 07Dol7 D 2007 p=100

%7n —25580# 500# 30.0 ms 1.7 ot 11 07Dol7 TD 2001 BT=100; B p=86.0 49 *
Szn 217204 T10%#  3860# 5104 3TH#T=3 p?

%Ga —4320# 600# 3t# p?
#363c" T : other 12Ka.B=350(+260-120) Kok
e E : strongest frg (cross section 115); other 70(9) keV lower (xs=55) sk
*ONi/ E : strongest frg; others 68(6) and 98(6) keV higher ok
*°7n T : other 95Wa.A=36(10) ms derived from experimental (p,n) cross sections *k
S1Ca —6870# 600# 5% ms (>620ns) 5/27°# 10 09Ta24 I 2009 B~ 2% B n=22#; B 2n=2#

8¢ —20710# 500# 22 ms 2 7/27# 10 10Sc02 T 1997 B~=100; B~ n=33#; B 2n=1# *
STTi —33870 250 95 ms 8 5/2°# 10 995020 T 1985 B~=100; B~ n=0.3# *
TV —44230 230 350 ms 10 (3/27) 10 03Ma02 TJ 1980 B~=100; B~ n=0.4#

cr -525241 1.9 21.1 s 1.0 (3/2)~ 10 1978 B~=100

Mn  —57486.1 1.5 854 s 1.8 5/2° 98 1954 B~=100

STFe —60181.2 0.5 STABLE 1/2- 98 1935 1S=2.119 10

Co  —59344.9 0.6 271.74 d 0.06 7/2° 98 1941 =100

SCol —52091.6 0.6 72534 0.6 RQ 1/27T=5/2 MMCI12 J

STNi —56083.2 0.7 35.60 h 0.06 3/2° 98 1938 BT=100

YINil  —50844.4 1.0 5238.8 0.7 7/2"frg.T=3/2 98 *
Cu  —473083 0.6 196.3 ms 0.7 3/2° 98 1976 BT=100

Scut —42009 25 5299 25 p 7/27T=3/2

Zn —32550# 210# 38 ms 4 7/27# 98 02Lol3 T 1976 BT=100; Bp~65 *
Ga  —15650# 300# 1/27# p?
7S¢ T : other 03S021=13(4) .
= TTi T : average 05Li53=98(5) 99S020=67(25) 96D023=56(20) *k
5T Ti T : 98Am04=180(30) conflicting, not used ®k
TN E : strongest frg; 791k04 others 98(7)keV lower(5.5%) 128(7)keV higher(10.0%) *k
TN E : strongest frg; 78Nal 1 others 104(5)keV lower, 129(5)keV higher ok
*7Zn T : average 02Lo13=37(5) 76Vi02=40(10) ok
BCa —19204 7004 3# ms (>620ns) 0* 10 2009 B~ %B n% B 2n?

BSc —14880# 600# 12 ms 5 3t# 10 1997 B~=100; B n?% B 2n?

BTi —31110# 400# 55 ms 6 o+ 10 11Da08 T 1992 B~=100; B n? *
By —40320 130 191 ms 10 (1+) 10 1980 B~=100; B~ n=0.8#

BCr —51830 200 70 s 03 o+ 10 1980 B~=100

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

¥Mn -55827.6 2.7 3.0 s 0.1 1+ 10 1961 B~=100

BMn™ —55755.8 2.7 71.77  0.05 654 s 05 4+ 10 1961 B~=2; IT=20#

BFe  —62154.5 0.5 STABLE 0" 10 1935 1S=0.282 4

BCo  —59846.6 1.2 70.86 d 0.06 2+ 10 1941 BT=100

BCo™ —59821.7 1.2 2495  0.06 9.10 h 0.09 5 10 1950 IT=100

BCo"  —59793.5 1.2 53.15 0.07 10.5 us 0.3 4+ 10 1964 IT=100

BCof  —54094 8 5753 8 RQ 0tfrg. T=3 10 *

BNi  —60228.2 0.5 STABLE (>700Ey) (0 10 1921 1S=68.077 19; 23+ ? *

BNif 51400 40 8830 40 RQ 2°T=2 10

BN/ —45689 7 14539 7 RQ 0tT=3 10 MMCI2J

BCu  —51667.1 0.7 3.204 s 0.007 I'T=0 10 1952 BT=100

BCul  —51464.1 0.7 20299 0.24 0T=1 10

B¥7Zn  —42300 50 86 ms 8 0" 10 1986 BT=100; BTp<3

BGa  —23490# 200# * 27# p?

BGa™  —23460# 220# 304 100# * 5T# p?

BGe —7710# 400# 0" 2p?
*8Ti T : average 11Da08=57(10) 03S021=59(9) 99S020=47(10) *k
38 Cof E : strongest fragment (cross section 98); other 20(8) keV lower (xs=90) ok
*SNi T : >400Ey to 2* level of **Fe, >700 Ey to ground-state ok

¥Sc  —10300# 600# 10# ms (>620ns) 727 # 09 09Ta24 1 2009 B~ %B n?2, B 2n?

FTi —25640# 400# 28.5 ms 1.9 5/27#  0211Da08 T 1997 B~=100; B n? B 2n? *

ITim  —25530# 400# 109.0 0.5 590 ns 50 (1/27) 12Ka.B ETJ 2012 IT=100 *

oy —37830 160 95 ms 6 (5/27) 02 05Li53 TJ 1985 B~=100; B n? *

PCr —47890 240 1050 ms 90 (1/27) 02 05Li53 TJ 1980 B~=100 *

Mt —47390 240 503.0 1.7 96 us 20 (9/2%) 02 1998 IT=100

¥Mn 555253 2.3 4.59 s 0.05 (5/2)~ 02 1976 B~=100

¥Fe  —60664.2 0.5 44.495 d 0.009 3/2° 02 1938 B~=100

¥Co  —62229.1 0.5 STABLE 7/2 02 1923 1S=100.

¥Ni  —61156.1 0.5 101 ky 13 3/2° 02 94Rul9 T 1951 B+=100 *

¥Nil  —53814.2 2.2 73419 2.1 RQ 7/2 frg.T=5/2

¥Cu 563577 0.6 815 s 0.5 3/2° 02 1947 BT=100

PCul  —52472.2 2.2 38855 2.1 3/2" frg. T=3/2 02 IT=100 *

¥7Zn  —47215.0 08 182.0 ms 1.8 3/2° 03 1981 B=100; B*p=0.103

¥Ga  —33970# 170# <43ns 3/27# 055129 T p?

PGe  —16310# 300# 7/2# 2p?
*OTi T : average 11Da08=27.5(2.5) 03S021=30(3); other 99S020=58(17) *k
OTi" T : symmetrized from 587(+57-51) ok
0V T : average 05Li53=97(2) 99S020=75(7) (supersedes 98S003=70(40)) Kk
0V T 98Am04=130(20) conflicting, not used ok
=°Cr T : others 96D023=460(50), 88B0o06=600(300), 85B049=1000(400) *k
«5ONi T : unweighed average 94Ru19=108(13) 94Rul9(meteorite)=120(22) 81Ni08=76(5) *k
*INi T (Birge ratio B=2.05) .
O Ni E : strongest frg(100%); 3 others 40.1(0.3)keV higher (0.140%), 17.7(0.3)keV *k
7 Nif E higher (0.122%) and 36.3(0.2)keV lower (0.110%) ok
#oCu’ E : 76Gal9 strongest fragment (sp.factor 0.6); other 21(6) (sf 0.4) higher ®k

005¢ —4050# 700# 3# ms (>620ns) 3t# 09 09Ta24 1 2009 B~ 2%B n?2, B 2n?

0Ti —22330# 500# 222 ms 1.6 0" 03 11Da08 T 1997 B~=100; B n?% B 2n? *

0y 33240 220 * & 122 ms 18 3T# 03 1985 B~=100; B~n? S 2n?

0ym 332404 270# o#  150# * & 40 ms 15 17# 03 1999 B =21IT% B n?2, B 2n?

Oyn 33040 220 203.7 0.7 230 ns 24 4%) 03 12Ka.B ET 1999 IT=100 *

OCr  —46500 210 490 ms 10 0" 03 1980 B~=100; B n?

OMn  —52967.9 2.3 280 ms 20 1+ 03 1978 B~=100

OMn™ —52696.0 2.3 27190 0.10 1.77 s 0.02 41 03 1978 B=88.58;IT=11.58 *

OFe  —61412 3 2.62 My 0.04 0" 93 09Ru08 T 1957 B~=100

0Co —61649.7 0.5 5.2712 y 0.0004 5* 03 1941 B~=100

0Co™ —61591.1 0.5 58.59 0.01 10.467 m 0.006 2+ 03 1963 IT~100; B~=0.24 3

ONi  —64472.5 0.5 STABLE 0" 03 1921 1S=26.223 15

ONif  —53346 4 11126 4 RQ 57T=3

OCu  —58344.6 1.6 237 m 04 2+ 03 1947 B+=100

OCcu’  —55803 5 2541 5 RQ (0")T=2 03 IT=100

0zZn  —54173.7 0.6 2.38 m 0.05 0" 03 1955 BT=100

0zn’  —49321.5 09 48522 0.7 2h)T=1 03 IT=100

0zn/  —46806 24 7367 24 RQ 0FT=2 03

0Ga  —39780# 200# 70 ms 10 (2%) 03 01Ma96 TJ 1995 BT=100; BTp=1.67; BT@<0.02320 =*

0Gal  —37240# 2104 2540%#  SO#

0Ge  —27610# 200# 30# ms (>110ns) 0" 09 2005 BB p?

0As —5700# 400# S5TH# p?

OAs"  —5640# 400# 60#  20# 2T# p?
*00T} T : average 11Da08=22.4(2.5) 03S021=22(2) .
*00yn T : symmetrized from 12Ka.B=229(+25-23); others 10Da06=320(90) 99Da.A=320(90) Hk
«OMn”  1:also an isomer T=1.0(+0.3-0.2) us decay by 114keV y-rays to ground-state or ©Mn" *ok
*0Ga T : average 02Lo13=70(13) 01Ma96=70(15) .
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
olSc 930# 800# 2# ms (>620ns) 727 # 09 09Ta24 1 2009 BB n?% B 2n?
oITj —16350# 600# 15 ms 4 1/27# 09 11Da08 T 1997 B~=100; B~ n=0.8#; B~ 2n=0.7#
oy —30510 890 47.0 ms 1.2 3/27# 09 1992 B~=100; B n>6; B 2n?
olcr —42460 130 243 ms 9 (5/27) 09 09Cr02 T 1985 B~=100; B n? *
o'Mn  —51742.1 2.3 670 ms 40 (5/2)~ 09 99Ha05 D 1980 B~=100; B n=? *
61 Fe —58920.5 2.6 598 m 0.06 3/2° 99 08Ho05 J 1957 B~=100
OlFem  —58058.7 2.6 861.80  0.15 2412 ns 4.5 9/2* 99 08Ho05 EJ 1998 IT=100 *
olCo  —62897.6 0.9 1.650 h 0.005 7/2° 99 1947 B~=100
OINi —64221.3 0.5 STABLE 3/2° 99 1934 1S=1.1399 13
®lCu  -61983.8 1.0 3.333 h 0.005 3/2- 99 1937 BT=100
olcu’  —55610 7 6374 7 RQ 3/2  frg.T=5/2 *
®1Zn  —56349 16 89.1 s 02 3/2° 99 1955 B=100
olzn"  —56261 16 88.4 0.1 <430 ms 1/2- 99 1999 1T=100
olzn"  —55931 16 418.10  0.15 140 ms 70 3/2° 99 1999 IT=100
6lzn?  —55593 16 756.02  0.18 <130 ms 5/2° 99 1999 1T=100
6lzn’  —53190# 100# 3160#  100# 3/27T=3/2
6lzn/  —46360 70 9990 70 3/2°T=5/2
®1Ga  —47130 40 168 ms 3 3/2° 09 02We07 TD 1987 B*=100; Btp~0
O1Ga™  —47040# 1104  90#  100# 1/27#
01Gal  —43770 30 3360 50 p (3/27)T=3/2 09 1987 p=100
61Ge  —33730# 300# 44 ms 6 3/2°# 09 1987 B*=100; Bp>58
o1 As —17590# 3004 3/27# p?
+01Cr T : average 09Cr02=233(11) 99S020=251(22) 98 Am04=270(20) *%
*0Mn D : delayed neutrons observed in 9Ha05 *%
«O1 Fem T : average 04Ma80=239(5) 98Gr14=250(10) Kk
#O1Fe” E : derived from least-squares fit to y-ray energies Eg using 08Ho05 level scheme ok
PAlelty E : strongest frg (xs=55); other 18(7) keV higher (xs=35) Kok
O27j —12570# 7004 10# ms (>620ns) o+ 12 2009 BB n% B 2n?
o2y —25480% 300# 33.6 ms 2.3 3t# 12 1997 B~=100; B n?; B 2n?
02¢Cr —40890 150 206 ms 12 o' 12 1985 B~=100; B n=1#
2Mn  —48480# 150# * 92 ms 13 (1) 12 995020 JD 1983 B~=100; B~ n=0
2Mn™ —48181.0 2.6 3004  150# * 671 ms 5 (3M) 12 99Ha05 D 1983 B~=100; B~ n=7IT ?
02Fe —58878.0 2.8 68 s 2 o+ 12 1975 B~=100
2Co  —61424 19 1.54 m 0.10 2)* 12 1949 B~=100
02Com  —61402 20 22 5 13.86 m 0.09 (5)" 12 1957 B=>99;IT<1
O2Ni —66745.9 0.5 STABLE o+ 12 1934 1S=3.6346 40
2Cu  —-62787.0 0.7 9.67 m 0.03 1t 12 1936 B=100
2cu’ 58173 6 4614 6 RQ 0)fT=3 12 *
27n  —61167.5 0.7 9.193 h 0.015 0* 12 1948 +=100
2Ga 519864 0.7 116.121 ms 0.021 0*T=1 12 1978 B=100
2Ga/ 514152 07 5712 0.1 1T=2 12 98Vi06 EJ 1998 IT=100
02Ge  —41900# 140# 129 ms 35 ot 12 1991 B=100; B*p?
2As  —24580# 3004 1+# p=100# *
x02Cu! E : ENSDF=4628(10) ok
*02As D : most probably p-unstable from estimated S,=—1860#(420#) keV *ok
O3Ti —5820# 700# 3# ms (>620ns) 1/27# 09 09Ta24 1 2009 BB n?% B 2n?
Sv —21990# 400# 183 ms 1.9 727 # 09 11Da08 T 1997 B~=100; B n>35; f 2n? *
SCr  —35720 460 129 ms 2 1/27# 09 1992 B~=100; B~n? *
SMn  —46887 4 275 ms 4 5/27# 09 1985 B~=100; B~ n=?
O3Fe —55636 4 6.1 s 0.6 (5/27) 09 1980 B~=100
SCo 61851 19 269 s 04 7/2 09 94ItA T 1960 B~=100 *
O3Ni —65512.3 0.5 1012 y 15 1/2~ 09 1951 B~=100
ONi"  —654252 0.5 87.15  0.11 1.67 us 0.03 5/2° 09 1978 IT=100
BCu  —65579.3 0.5 STABLE 3/2° 09 1923 1S=69.15 15
87Zn  —62213.1 1.6 38.47 m 0.05 3/2° 09 1937 B =100
Oznt  —56723 6 5490 6 RQ 3/2°T=5/2 09
SGa  —-56547.1 1.3 324 s 05 (3/27) 09 1965 BT=100
BGe  —46920 40 142 ms 8 3/27# 09 02Lol3 TD 1991 BT=100; Bp? *
BAs  —33630# 2004 <43ns 3/2°# 09 p=100# *
*03y T : average 11Da08=19.2(2.4) 03S002=17(3) ok
*03Cr T : other 11Da08=128(8) *k
*03Co T : average 941t.A=26.41(0.27) 72J008=27.5(0.3) 69Wal5=26(1) *k
*3Ge T : average 02Lo13=150(9) 93Wi03=95(+23-20) *k
*03As D : most probably p-unstable from estimated S,=-980#(240#) keV Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

o4y —16170# 400# 19 ms 8 11 1997 B~=100; B~ n=33#; B~ 2n=4#

%Cr —33460# 300# 43 ms 1 ot 11 1992 B~=100; B~ n=2# *

SMn  —42989 4 88.8 ms 2.4 (1) 07 11Da08 T 1985 B~=100; B~ n=332 *

“Mn”  —42815 4 174.1 0.5 439 us 31 (4%) 07 10Da06 E 1998 1T=100 *

%4Fe —54970 5 20 s 02 ot 07 1980 B~=100

%Co —59792 20 300 ms 30 1t 07 1969 B~=100

“Co™ 59686 4 106 20 MD 300# ms S5t# 08B105 E 2008 B~ %IT?

*4Ni —67098.5 0.5 STABLE ot 07 1935 1S=0.9255 19

%Cu —65424.1 0.5 12.701 h 0.002 1+ 07 1936 BT=61.53;57=38.53

®cu’ 58598 6 6826 6 0*frg.T=4 07 71Be29 E *

“Zn  —66003.8 0.7 STABLE (>8.9Ey) o+ 07 1922 1S=49.17 75; 28" ?

Ga  —588328 1.4 2.627 m 0.012 00+ 07 1953 B+=100

“Ga™ —58790.0 1.4 42.85 0.08 21.9 us 0.7 (2%) 07 1999 IT=100

“Ga’  —56925.7 2.5 1907.1 22  RQ (0H)T=2 07

%Ge —54315 4 63.7 s 25 0" 07 1972 =100

% As —39650# 300# 40 ms 30 0 # 07 1995 B+=100; Bp? *

%4Se —26930# 500# 30# ms (>180ns) ot 07 2005 BT B p?
*«4Cr T : other recent 11Li50=44(3) ms, outweighed, not used *k
*%Mn T : average 11Da08=90(9) 02S0.A=91(4) 99S020=85(5) 99Ha05=89(4) *k
*4Mn™ T : average 11Li50=400(40) 05Ga.B=500(50) *k
*04Cul E : strongest fragment (xs=100); other 16 keV lower (xs=37) *k
*As T : symmetrized from 18(+43-7) sk

oSy —11640# 500# 10# ms (>620ns) 5/27# 10 09Ta24 1 2009 B~2%B n? B 2n?

5Cr —27980# 300# 27.5 ms 2.1 1/27# 10 11Da08 T 1997 B~=100; B n? B 2n? *

SMn  —40967 4 92 ms 1 5/27# 10 1985 B~=100; B~ n=? *

05Fe —51221 7 810 ms 50 (1/27) 10 09Pal6 J 1980 B~=100; B n?

OSFem 50824 7 396.8 0.5 420 ns 13 5/27# 10 10Da06 ET 1998 1T=100 *

O5Fe"  —50819 8 402 10 MD 1.12 s 0.15 (9/2%) 10 2008 -?

%5Co —59185.2 2.1 1.16 s 0.03 (7/2)~ 10 1978 B~=100

95Ni —65125.2 0.6 2.5175 h 0.0005 5/2 10 1946 B~=100

SNi”  —65061.8 0.6 63.37 0.05 69 us 3 1/2- 10 1978 1T=100

%Cu —67263.5 0.7 STABLE 3/2° 10 1923 1S=30.85 15

957n —65911.8 0.7 24393 d 0.09 5/2° 10 1939 BT=100

SzZn"  —65857.9 0.7 53.928 0.010 1.6 us 0.6 (1/2)~ 10 1T=100

%5Ga —62657.3 0.8 152 m 02 3/2° 10 1938 BT=100

%5Ge —56478.2 2.2 309 s 05 3/2° 10 1972 B*=100; B p=0.0113

% As —46940 80 170 ms 30 3/2°# 10 02Lol3 T 1991 BT=100; Bp? *

OSAsT —43451 17 3490 90 p (3/27)T=3/2 10 11R047 J 1993 p=100 *

055e —33160# 600# 33 ms 4 3/27# 10 11Ro47 T 1993 Bt=100; BT p=?
«5Cr T : average 11Da08=28(3) 03S021=27(3) ok
*95Mn T : other recent 11Da08=84(8), outweighed, not used ok
xOSFem E : uncertainty not given, estimated by evaluator *%
%05 Fe J: 98Gr14=(5/2") assuming M2,E2 direct to ground-state; 10De06 shows it is a cascade Kk
*05As T : average 02Lo13=126(16) 95M026=190(11) with Birge ratio B=3.3 *k
*05 Agl J : TAS studied in 93Bal2 and 11R047 *k

Y —5610# 600# 5# ms (>620ns) 10 09Ta24 1 2009 BB n?%pB 2n?

Cr —24540# 500# 23.8 ms 1.8 ot 10 11Li50 T 1997 B~=100; B n? B 2n? *

Mn  —36750 11 64.2 ms 0.8 () 10 11Pa.A TD 1992 B=100; B n=8.49; 8 2n?

OMn™ —36286 11 4645 0.4 780 us 40 (57) 11Li50 ETJ 2005 IT~100; B~ ? *

0Fe —50068 4 351 ms 6 ot 10 12Li02 T 1985 B~=100; B n?

%Co —56409 14 194 ms 17 (1) 10 12Li02 J 1985 B~=100; B n?

6Co™ 56234 14 175.1 0.3 1.21 us 0.01 (3% 10 12Li02 EJ 1998 1T=100

0Co"  —55767 15 642 5 > 100 us (87) 10 98Gr14 ETJ 1998 1T=100

R\ —66006.3 1.4 546 h 03 of 10 1948 B~=100

%Cu —66258.1 0.7 5.120 m 0.014 1+ 10 1937 B~=100

OCy™  —65103.9 1.6 1154.2 1.4 600 ns 17 (6)~ 10 11Lo0O1 T 1972 1T=100 *
%7n —68899.1 0.9 STABLE ot 10 1922 1S=27.73 98

%Ga —63724 3 9.304 h 0.008 of 10 10Sel6 T 1937 BT=100 *
Gal 59874 6 3850 7 RQ 0t T=3

%Ge —61607.0 2.4 226 h 0.05 0t 10 1950 BT=100

% As —52025 6 95.77 ms 0.23 (O] 10 98Gri2 T 1978 BT=100

A" —50668 6 1356.63 0.17 1.1 us 0.1 (5%) 10 1995 1T=100

As"  —49001 6  3023.8 0.3 82 us 05 9"%) 10 1998 1T=100

As’  —51230 200 800 200 (1H)T=1 98Gr.A J

Se —41370# 300# 33 ms 12 0f 10 02Lol3 TD 1993 BT=100; Bp?
*00Cr T : average 11Li50=24(2) 11Da08=23(4); other 05Ga01=10(6) outweighed ®ok
*0Mn J: 11Li50=(1") due to large ground-state feeding from %Cr ok
*00Mn" E : other 05Ga.B=294 + 170keV T : other 05Ga.B=750(250) *x
*00Cu™ T : average 11Lo01=601(30) 72B116=600(20) sk
*0Ga T : other 12Gy01=9.312(0.032) not used; ENSDF=9.49(0.03) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
o7Cr —18480# 5004 10# ms (>300ns) 1/27# 05 97Be70 I 1997 B~ %B n?% B 2n?
Mn  —33310# 400# 46.7 ms 2.3 5/27# 05 11Da08 TD 1997 p~=100; B n=105;"2n? =
67Fe  —46070 220 394 ms 9 (1/27) 05 02S0.A TD 1985 B~=100; B~n? *
OTFe™ 45670 220 402 9 64 pus 17 (5/27,7/2%) 05 11Da08 EJ 1998 IT=100 *
OTFe"  —45620# 240#  450# 100# 75 ups 21 (9/2%) 08B105 TJ 2008 IT? *
7Co —55322 6 329 ms 28 (7/27) 05 08Pa33 TJ 1985 B~=100; B n?
7Co™  —54830 6 491.6 1.0 496 ms 33 (1/27) 09Pal6 E 2008 IT>80; B~ ? *
7Ni —63742.7 29 21 s 1 1/2- 05 OORil4 J 1978 B~=100
ONi"  —62736 3 1007.2 1.0 133 us 0.2 (9/2%) 05 1998 IT=100
7Cu —67318.8 1.2 61.83 h 0.12 3/2° 05 1948 B~=100
77n —67880.1 0.9 STABLE 5/2° 05 1928 1S=4.04 16
67zn™  —67786.8 0.9 93.312  0.005 9.07 us 0.04 1/27 05 1972 IT=100
7Zn" 672756 0.9  604.48 0.05 333 ns 14 9/2* 05 1973 IT=100
Ga  —66878.9 1.2 3.2617 d 0.0005 3/2° 05 1938 £=100
Ge  —62658 5 189 m 03 1/2° 05 1950 B=100
7Ge™  —62640 5 18.20 0.05 13.7 us 09 5/2~ 05 1978 1T=100
Ge” 61906 5 751.70 0.06 109.1 ns 3.8 9/2+ 05 00Ch07 T 1973 IT=100 *
7 As —56587.2 0.4 425 s 1.2 (5/27) 05 1980 B*=100
7Se  —46580 70 133 ms 11 5/27# 05 95BI23 T 1991 B=100; B*p=0.5 1 *
oBr  —32930# 500# 1/27# p?
+7Mn T : average 11Da08=51(4) 03S021=47(4) 99Ha05=42(4) ®k
*«7Fe T : others recent 11Da08=304(81) 08Pa33=416(29), outweighed, not used Hk
+O7Fem T : average 03Sa02=75(21) 98Gr14=43(30), same authors, different experiment *k
*OTFe E : less than 30 keV above 387.7 level -
*¥7Co™ E : 09Pa16=491.55(0.11) y ray; 08Pa33=491.6(1.0) D : from 08Pa33 *k
#97Ge" T : average 00Ch07=101(3) 79A104=110.9(1.4); Birge ratio B=2.99 sk
+07Se T : average 02Lo13=136(12) 94Ba50=107(35) ®k
+07Se T : values from 95B123 for 4 Se=60(+17-11) and "' Kr questioned in 970i01 ok
8Cr —14880# 700# 5# ms (>620ns) 0+ 12 09Ta24 1 2009 B~ 7 B n=15#;2n?
Mn  —28300# 500# 28.4 ms 2.7 12 11Da08 T 1995 B~=100; B n=?; B 2n? *
8Fe —43830 370 188 ms 4 ot 12 1985 B~=100; B~ n>0
%Co —51920 150 200 ms 20 (77) 12 1985 B~=100; B n?
BCo™  —51770# 2104  150# 1504 1.6 s 03 (%) 12 1998 B~=100
BCo"  —51730# 2104  195# 1504 101 ns 10 0,1) 12 10Da06 T 2010 IT=100
%8Nj —63463.8 3.0 29 s 2 0t 12 1977 B~=100
OSNi" 61694 3 1770.0 1.0 270 ns 5 0* 12 1984 IT=100
BNi" 61262 3 non existent RN 230 ns 60 o+ 12Di03 TID IT=100 *
BNi?  —60615 3 2849.1 0.3 860 us 50 5 12 1995 IT=100
BCu  —65567.0 1.6 309 s 0.6 1" 12 1953 B~=100
BCum 648457 1.6 72126 0.08 375 m 0.05 6~ 12 1969 1T=862; B =142
®%Zn  —70006.8 0.9 STABLE 0" 12 1922 1S=18.45 63
%Ga  —67085.7 1.5 67.71 m 0.08 1" 12 1937 B*=100
%Ge  —66978.8 1.9 27093 d 0.13 ot 12 1948 £=100
8 As —58894.5 1.8 151.6 s 0.8 3+ 12 1971 BT=100
OSAs™  —58469.4 1.8  425.1 0.2 111 ns 20 1" 12 1994 IT=100 *
8Se —54189.4 05 355 s 07 o' 12 1990 B*=100
%8Br —38440# 310# <15us 3t 12 95BI06 I p?
«98Mn T : average 11Da08=29(4) 03S021=28(8) 99Ha05=28(4) *k
x93 Co" T : 12Li02 strong feeding in B~ of %Fe (0%) .
*«O8Nj” I : reported in 12Di03 at 2202 keV, 168(1) keV above first 2™ (at 2034.08) Kk
*O8Ni" I: with half-life=216(+66-50)ns. Not confirmed in 12Ch.B using Gammasphere ok
*08 Ag™ T : symmetrized from 94Ba50=107(+23-16) sk
“Mn  —24540%# 600# 16.0 ms 2.8 5/27# 00 11Da08 T 1995 B~=100; B n=24#; B 2n? =x
®Fe  —39060# 400# 110 ms 5 1/27# 00 11Da08 T 1992 B~=100; Bn=7#;f"2n? =«
®Co  —50170 190 227 ms 11 72 # 00 11Da08 T 1985 B~=100; B n=1# *
ONi —59979 4 115 s 03 9/2*% 00 99Pr10 T 1984 B~=100 *
ONi"  —59658 4 321 2 35 s 04 (1/27) 00 98Grl4 E 1998 B~~100;IT ? *
ONi" 57278 4 2701.0 1.0 439 ns 3 (17/27) 00 1998 IT=100
“Cu —65736.2 1.4 285 m 0.15 3/2° 00 1966 B~=100
OCu”  —62994.4 1.7 27418 1.0 360 ns 16 (13/2¥) 00 12Di03 T 1997 IT=100 *
7n —68417.6 0.9 56.4 m 0.9 1/2- 00 1937 B~=100
®zn™  —67979.0 0.9 438.636  0.018 1376 h 0.02 9/2* 00 1970 IT~100; B~=0.033 3
“Ga —69327.8 1.2 STABLE 3/2° 00 1923 1S=60.108 9
®Ge  —67100.7 1.3 39.05 h 0.10 5/2° 00 1938 B*=100
“Gem —67013.9 1.3 86.765 0.014 5.1 us 0.2 1/27 00 1978 IT=100
“Ge" —66702.8 1.3  397.944  0.018 2.81 us 0.05 9/2% 00 1978 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

“As -63110 30 152 m 02 5/2- 00 1955 BT=100

Se —56434.7 15 274 s 02 (1/27) 00 95Po01 J 1974 B+=100; B*p=0.045 10

Sem 563953 1.5 39.4 0.1 2.0 pus 02 (5/27) 00 1988 1T=100

Mge"  —-55860.8 1.8 573.9 1.0 955 ns 16 9/2% 00 00Ch07 T 1988 1T=100 *

Br —46110 40 * <24 ns (1/27) 00 11Rol8 D 1988 p=100

OBrt  —46070%# 110# 40# 100# * 5/27#

OBrt  —45540# 110#  570# 1004 9/2"#

®Brf  —42770 50 3340 60 p (5/27)T=3/2 11Ro47 1 2011 p=100

Kr —32440# 400# 274 ms 29 (5/27) 00 11Ro47 TJ 1995 Bt=100; B p=? *
*9Mn T : average 11Da08=18(4) 99Ha05=14(4) D : B n observed in 99Ha05 Hk
*«09Fe T : average 11Da08=110(6) 03S021=109(9) *k
% Co T : average 11Da08=229(24) 02S0.A=232(17) 99Mu17=220(20) ok
*9Ni T : average 99Pr10=11.7(0.6) 85B049=11.4(0.3); not used 98Fr15=11.2(0.9) *k
*OINi™ T : average 99Mu17=3.5(0.5) 99Pr10=3.4(0.7) sk
*OONi” E:9/2% level in isotones: 7>Ge=—66 7'Zn=157(1) ®Ni=—321(2) exhibits sk
*OONi” E:  unusually strong variations ok
*99Cu” T : average 12Di03=360(20) 98Gr14=360(50) 97Is13=360(30) *k
*098e” T : average 00Ch07=950(21) 95P0o01=960(23) ok
«OKr T : average 11R047=27(3) 97Xu01=32(10) ok

OMn  —19220# 700# 10# ms (>620ns) 09 09Ta24 I 2009 BB n?%B 2n?

TOFe —36310# 500# 77 ms 9 0" 04 11Da08 T 1997 B~=100; B~n? *

Co —46920 300 * 1127 ms 4.5 (67) 04 11Da08 T 1985 B=100; B n?% B 2n? =

Co™  —46720%# 360%#  200# 2004 * 500 ms 180 34 04 1998 B~=~100;IT ?%; B n?

ONi -59213.9 2.1 6.0 s 03 o+ 04 1987 B~=100

ONi™  —56353.9 2.9 2860 2 232 ns 1 (8%) 04 1997 IT=100

OCu  —62976.4 1.1 45 s 02 6~ 04 10Vi07 J 1971 B~=100

Ocum  —628753 1.1 101.1 0.3 33 s 2 3 04 10Vi07 T 2002 B~=529;1T=489

OCcu"  —62733.8 12 2426 0.5 66 s 02 1" 04 1971 B~=93.29;1T=6.8 9

0Zn —69564.7 1.9 STABLE 0" 04 1922 1S=0.61 10; 23~ ? *

Ga —68910.1 1.2 21.14 m 0.03 1" 04 1937 B~~100; €=0.41 6

70Ge —70561.8 0.8 STABLE 0" 04 1923 1S=20.57 27

TAs  —64340 50 526 m 03 4+#) 04 1950 B+=100

TAs"  —64310 50 32.008 0.002 96 us 3 2(+#) 04 1979 1T=100

0Se —619299 1.6 41.1 m 03 0f 04 1950 B+=100

0Br —51426 15 79.1 ms 0.8 0tT=1 04 1978 BT=100; Bp?

OB —49134 15 2292.3 0.8 22 s 02 9+ 04 1981 Br=11T 2% B p?

OKr —40950# 200# 52 ms 17 0* 04 1995 B+=100; BTp<1.3
+"0Fe T : average 11Da08=71(10) 03S021=94(17) sk
*0Co T : average 11Da08=108(7) 03S021=121(8) 03Sa40=110(9) ok
«0Zn T : >13Py in ENSDF is for Ov-B 8 decay ok

“Mn  —15200# 700# 5# ms (>400ns)  5/27# 10 100h02 T 2010 B~ 7%Bn?% B 2n?

"I Fe —31000# 600# 28 ms 5 7/2"# 10 11Da08 T 1997 B~=100; B n? B 2n?

"Co —44370 470 80 ms 3 7/27# 10 05Ma95 D 1992 B~=100; B n>3 1

TINi —55406.2 22 256 s 0.03 (9/2%) 10 1987 B~=100

TINi"  —55406.0 2.3 499 5 23 s 03 (1/27) 10 2009 B~=100

I'cu —62711.1 15 194 s 14 3/2° 10 10Vi07 J 1983 B~=100 *

Icum 599554 1.6 2755.7 0.6 271 ns 13 (19/27) 10 98Grl4 TJ 1998 1T=100 *

Zn —67328.8 2.7 245 m 0.10 1/2- 10 1955 B~=100

Mz —67171.1 2.4 157.7 1.3 MD 4.125 h 0.007 9/2*% 10 12Re05 T 1958 B~ ~100; IT<0.05

1Ga —70139.1 0.8 STABLE 3/2° 10 1923 1S=39.892 9

"Ge  —69906.5 0.8 1143 d 0.03 1/2- 10 1941 e=100

1Gem  —69708.1 0.8  198.354 0.014 20.41 ms 0.18 9/2+% 10 1959 1T=100

TAs —67893 4 6530 h 0.07 5/2° 10 1939 B+=100

71Se —63146.5 2.8 474 m 0.05 (5/27) 10 1957 BT=100

1Sem  —63097.7 2.8 48.79 0.05 5.6 us 0.7 (1/27) 10 1982 1T=100

71Se"  —62886.0 2.8  260.48 0.10 19.0 us 0.5 (9/2%) 10 1982 1T=100

"Br —56502 5 214 s 0.6 (5/2)~ 10 1981 B*=100

'Kr  —46330 130 100 ms 3 (5/2)~ 10 1981 B=100; Bp=2.17 *

"IRb —32300# 500# * 5/27# p?

TIRb™  —32250# 510# 50# 100# * 1/2°#

IR —32040# 5104  260# 1004 9/2+#
*’1Cu T : average 99Pr10=19(3) 83Ru06=19.5(1.6) .

/1 Cu™ T : average 98Is11=250(30) 98Gr14=275(14) Kk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J*  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
2Fe —28100#  700# 10# ms (>300ns) o' 10 97Be70 1 1997 BB n?%B 2n?
72Co  —39780#  400# 59.9 ms 1.7 67# 10 05Ma95 D 1992 B~=100; B~ n>62; 7 2n?
2Ni —54226.1 22 1.57 s 0.05 o+ 10 1987 B~=100; B n?
2Cu —59783.0 1.4 6.63 s 0.03 2- 10 10F102 J 1983 B~=100 *
2Cum -59512.7 1.7 270.3 1.0 1.76 us 0.03 (67) 10 1998 1T=100 *
27n  —68145.5 2.1 46.5 h 0.1 o' 10 1951 B~=100
Ga  —68588.3 0.8 14.10 h 0.02 3~ 10 1939 B~=100
2Ga"  —68468.6 0.8 119.66 0.05 39.68 ms 0.13 (oH)T=1 10 1968 1T=100
2Ge  —72585.90 0.08 STABLE 0+ 10 1923 1S=27.4532
2Ge™  —71894.47  0.09  691.43 0.04 444.2 ns 0.8 0" 10 1984 IT=100
ZAs  —68230 4 260 h 0.1 2- 10 1939 B+=100
2Se —67868.2 2.0 8.40 d 0.08 0" 10 1948 £=100
2Br —59067 7 78.6 s 2.4 1t 10 1970 BT=100
2Br" 58966 7 100.76 0.15 106 s 03 (37) 10 1980 1T~100; B *=?
2Kr  —53941 8 17.16 s 0.18 o+ 10 03Pi03 T 1973 BT=100 *
2Rb  —38120#  500# * <1.5us 1+# 95B106 1 p?
2Rb"  —38020#  510# 100# 1004 * 1# us 3 # p?
*2Cu J : using collinear laser spectroscopy at the CERN ISOLDE facility *%
#*2Cu” D :no B~ decay observed in 05Th.A -
*«2Kr T : average 03Pi03=17.1(0.2) 73Da22=17.4(0.4) Hk
BFe  —22620#  700# 5# ms (>400ns) 7/27# 10 100h02 T 2010 B~ % B n% B 2n?
BCo  —36900#  500# 41 ms 3 7/27# 04 11Da08 T 1995 B~=100; B n>94; B 2n?
3Ni —50108.2 2.4 840 ms 30 (9/2%) 04 1987 B~=100; B7n?
BCu  —58987.4 1.9 42 s 03 3/27 04 10Vi07 J 1983 B~=100; B n?
BZn  —65593.4 1.9 235 s 1.0 (1/2)~ 04 1972 B~=100
BZn"  —65397.9 1.9 195.5 0.2 13.0 ms 0.2 (5/2%) 04 1985 1T=100
Bzn"  —65355.8 2.8 237.6 2.0 EU 58 s 08 (9/2%) 04 1998 IT=2, B~ =? *
BGa  —69699.3 1.7 4.86 h 0.03 1/2= 04 11Chl6 J 1949 B~=100
BGe  —71297.52 0.06 STABLE 9/2t 04 1933 1S=7.75 12
BGem  —71284.24 0.06 13.2845  0.0015 2.92 us 0.03 5/2¢ 04 1975 1T=100
BGe"  —71230.79 0.06 66.726 0.009 499 ms 11 /2= 04 1957 1T=100
BAs  —70953 4 80.30 d 0.06 3/20 04 1948 £=100
BAs™  —70525 4 427.906 0.021 5.7 us 0.2 9/2% 04 1956 1T=100
Se —68227 7 7.15 h 0.08 9/2t 04 1948 BT=100
3Se™ 68201 7 25.71 0.04 398 m 1.3 3/20 04 1960 IT=72.63; f+=27.43
3Br —63648 7 34 m 02 /2= 04 1970 BT=100
BKr  —56552 7 273 s 1.0 3/20 04 1972 B+=100; Bp=0.253
BKe" 56118 7 433.66 0.12 107 ns 10 (9/2%) 04 1993 IT=100
BRb  —46080# 100# <30ns 3/27# 04 96Pf01 I p?
RO 456504  140# 430# 100# 9/2#
BRb —42850 40 32304 1104 p 1/27T=3/2 93Ba6l JD 1993 p=100
3Sr —31950#  400# >25 ms 1/27# 04 1993 B1=100; B p=?
*«3Co T : average 11Da08(=04Sa59)=41(4) 10Ho12=41(6) *k
*3Co D: B n>9(4)% is from 05Ma95; however f 1n<7.9% in 10Ho12 Kok
«37n" E:if 42.1keV 7y feeds *Zn", EU: see discussion in ENSDF’04 ok
T4Fe —19240#  800# 2# ms (>400ns) o+ 10 100h02 1T 2010 BB n2%B 2n?
T4Co  —32460%#  600# 30 ms 3 06 05Ma95 D 1995 B~=100; 7 n>269; 7 2n? x
T4Ni —48460#  400# 680 ms 120 o+ 06 98Frl5 T 1987 B~=100; B n? *
“Cu  —56006 6 1.63 s 0.05 2- 06 10F102 J 1987 B~=100; B n=?
4Zn —65756.7 2.5 956 s 1.2 0" 06 1972 B~=100
Ga  —68049.6 3.0 8.12 m 0.12 3~ 06 11Ma45 J 1956 B~=100
“Ga" 67990 3 59.571 0.014 9.5 s 1.0 0)+ 06 1974 1T=7525, 8~ ?
Ge  —73422.442  0.013 STABLE 0" 06 1923 1S=36.50 20
As  —70860.1 1.7 17.77 d 0.02 2- 06 1938 Br=662; =342
Se —72213.202  0.015 STABLE 0* 06 1922 1S=0.89 4; 23+ ?
"4Br —65288 6 254 m 0.3 (07) 06 1952 B+=100
Brt —65274 6 13.58 0.21 46 m 2 40+#) 06 1953 B+=100
TKr —62331.8 2.0 11.50 m 0.11 o+ 06 1960 B+=100
MKrl  —61790 30 540 30 98GrA E 1998 IT=100 *
Rb  —51916 3 64.776 ms 0.030 o+ 06 1977 B+=100; Bp?
4Sr —40830#  100# 50# ms (>1.5us) 0" 06 1995 BT Btp?
*«4Co T : others recent 11Da08=19(7) 10Ho12=34(+6-9) D : B n=18(15)% in 10Ho12 *k
**Ni T : average 98Fr15=900(200) 98 Am04=540(160) ok
* 4 Kr! E: E(g)<85 to 2" level at 455.61(0.10) keV ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

Co  —29100#  700# 30 ms 11 7/27# 99 11Ho21 TD 1995 B~ 7 B n<16; 2n?

Ni —44250# 3004 341 ms 22 7/2%# 99 10Hol2 D 1992 B~=100; B n=102.8 *

5Cu —54471.3 2.3 1.2238 s 0.0028 5/27 99 09FI03 J 1985 B~=100; B n=3.56 *

BCu™  —54409.2 2.3 62.1 0.4 370 ns 40 (1/27) 10Da06 ETJ 2010 IT=100 *

BCu" 543425 2.4 128.8 0.5 160 ns 12 (3/27) 10Da06 ETJ 2010 IT=100 *

Zn —62558.9 2.0 102 s 02 (7/2%) 99 11101 J 1974 B~=100

BZnm  —62431.9 2.0 127.01 0.09 5# s (1/27) 11101 EJ 2011 B~ %IT?

BGa  —68464.6 2.4 126 s 2 3/27 99 11Chl6 J 1960 B~=100

Ge —71856.96 0.05 8278 m 0.04 /2= 99 1939 B~=100

BGe"  —-71717.27 0.06 139.69 0.03 477 s 05 7/2% 99 1952 1T~100; B~=0.030 6

BGe"  —71664.78 0.09 192.18 0.07 216 ns 5 5/2% 99 1982 1T=100

BAs —73034.2 0.9 STABLE 3/27 99 1920 1S=100.

BAs™  —72730.3 0.9 303.9241 0.0007 17.62 ms 0.23 9/2t 99 1957 1T=100

3Se —72169.48 0.07 119.779 d 0.004 5/2% 99 1947 £=100

Br —69107 4 96.7 m 1.3 3/20 99 1948 B+=100

BKr  —64324 8 429 m 0.17 5/2F 99 1960 BT=100

5Rb —57218.7 12 190 s 12 (3/27) 99 1975 B+=100

Sr —46620 220 88 ms 3 (3/27) 99 03HuOl TID 1991 B+=100; BT p=5.29
*ONi T : symmetrized from 05Ho08=344(+20-24) ms, also 98 Am04=600(200) ms Kk
*Cu T : average 111101=1.222(8) 91Kr15=1.224(3) J : 10Vi07 same authors *k
*PCu” E : average 12Ka.B=62.5(0.5) 10Da06=61.8(0.5, estimated by NUBASE) ®k
3 Cu™ E : average 12Ka.B=129.3(0.7) 10Da06=128.3(0.7, estimated by NUBASE) Hok
*PCu T : average 12Ka.B=134(+25-20) 10Da06=170(15) ok

%Co  —24100#  800# 20# ms (>400ns) 10 100h02 T 2010 B~ % B n%p2n?

TONi —41610# 5004 236 ms 17 0t 07 10Hol2 D 1995 B~=100; B~ n=14 3.6 *

TONi™  —39190# 500# 2418.7 1.0 410 ns 50 (8%) 07 12Ka.B ET 2005 1T=100

5Cu —50976 7 * 637.7 ms 5.5 (3,4) 95 09Wi03 D 1987 B~=100; B~ n=7.25 *

Cu™  —50980#  200# 0# 2004# * 1.27 s 030 (1,3) 95 90Wil2 J 1990 B~=100

757n —62303.0 1.5 57 s 03 ot 95 1974 B~=100

%Ga —66296.6 2.0 326 s 0.6 2= 95 11Mad5 J 1961 B~=100

76Ge —73212.889  0.018 1.58 Zy 0.17 0t 95 01KI11 T 1933 1S=7.73 12; 2~=100 *

T5As —72291.4 0.9 1.0778 d 0.0020 2= 95 1934 B~=~100; £€<0.02

TAS™  —72247.0 0.9 44.425 0.001 1.84 us 0.06 (H* 95 1966 IT=100

76Se —75251.950  0.016 STABLE 0t 95 1922 1S=9.3729

T5Br —70289 9 162 h 02 - 95 1952 B+=100

T°Br"  —70186 9 102.58 0.03 1.31 s 0.02 4)*" 95 1979 1T>99.4; B*<0.6

T6Kr —69014 4 148 h 0.1 0t 95 1954 BT=100

76Rb —60479.1 0.9 365 s 0.6 100 95 1969 BT=100; B 0=3.8e-7 10

TRb"  —60162.2 0.9 316.93 0.08 3.050 wus 0.007 (4t) 95 00Ch07 T 1986 1T=100

7Sr —54250 30 7.89 s 0.07 ot 11 1990 B1=100; BT p=3.4e-58

oy —38600#  500# 500# ns (>200ns) 1=# 07 OIKil3 1 2001 BT %up%Bp? *
*TONi T : symmetrized from 238(+15-18) ®k
*’5Cu T : average 10H012=599(18) 05Va19=653(24) 91Kr15=641(6) ok
*70Cu J : from 05Val9 and 90Wil2 .
*Ge T : from 01K111=1.55(+0.19-0.15); other results from same group: *%
*79Ge T: 97Gu13=1.77(+0.13-0.11) 94Ba15=1.42(0.13) ok
*7%Ge T: other groups 93Br22=0.84(+0.10-0.08)(20) 90Va18=0.90(0.10) *k
*9Ge T:  and 90Mi23=1.1(+0.6-0.3)(20) ok
*79Ge TD : claim for Ov-B8 01K113=15 Yy 04K103=11.2 Yy not trusted. See also *ok
e TD: 02Aa.A and 02Zd02 *k
*10Y I: also 00We.A>170 ns same group o

7TNi —36750# 5004 124 ms 30 9/2*# 12 10Hol2 D 1995 B~=100; B~ n=3024; 2n? =«

7TCu —48510# 1504 467.9 ms 2.1 5/27 12 1987 B~=100; B~ n=30.3 20

7Zn —58789.2 2.0 2.08 s 0.05 (7/2%) 12 1977 B~=100

7o —58016.8 2.0 772.440 0.015 1.05 s 0.10 (1/27) 12 09Pa35 J 1986 B~=667;1T=347

7Ga  —65992.3 2.4 132 s 02 3/20) 12 1968 B~=100

7Ge —71212.86 0.05 11.211 h 0.003 7/2% 12 1939 B~=100

7Ge™  —71053.15 0.08 159.71 0.06 537 s 06 /27 12 1947 B~=812;1T=192

TTAs —73916.3 1.7 38.79 h 0.05 3/27 12 1951 B~=100

TTAS™  —73440.8 1.7 475.48 0.04 114.0 pus 2.5 9/2t 12 1957 1T=100

7Se  —74599.48  0.06 STABLE /2= 12 1922 1S=7.63 16

77Sem  —74437.56 0.06 161.9223 0.0010 1736 s 0.05 7/2% 12 1947 1T=100

"Br —73234.8 2.8 57.04 h 0.12 3/27 12 1948 B+=100

B —73128.9 2.8 105.86 0.08 428 m 0.10 9/2t 12 1961 IT=100

< —70169.4 2.0 744 m 0.6 5/2% 12 1948 B+=100

7K™ —70102.9 2.0 66.50 0.05 118 ns 12 3/27 12 1975 1T=100

"TRb —64830.5 1.3 378 m 0.04 3/27 12 1972 B+=100

7Sr —57803 8 9.0 s 02 5/200) 12 1976 B+=100; Bp=0.08 3

7Y —46780# 60# 63 ms 17 5/2# 12 00We. A D 1999 BT=7 BTp 7 p<10 *
+TNi T : symmetrized from 05Ho08=128(+27-33) ok
7Y D : limit for p is from 00We.A T : symmetrized from 01Kil3=57(+22-12) Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

T8Ni —34130# 800# 140 ms 80 0t 09 1995 B~=100; B~ n=49#; B~ 2n ? *

BCu  —44500 500 335 ms 11 (67) 09 11Ko36 J 1991 B~=100; B n=658; 7 2n? x

87n —57483.2 1.9 1.47 s 0.15 0t 09 1977 B~=100; B7n?

Bz —54807.9 2.1 26753 1.0 320 ns 6 (8%) 09 12KaB ET 1998 1T=100 *

8Ga —63705.9 1.9 5.09 s 0.05 27 09 11Ma45 J 1972 B~=100

BGa"  —63207.0 2.0 498.9 0.5 110 ns 3 09 10Da06 ET 2010 1T=100 *

78Ge —71862 4 88.0 m 1.0 0t 09 1953 B~=100

BAs —72817 10 90.7 m 0.2 2= 09 1937 B~=100

8Se —77025.91 0.18 STABLE 0t 09 1922 1S=23.77 28

BBr 73452 4 6.45 m 0.04 1™ 09 1937 T100; B~ <0.01

BBt 73271 4 180.89 0.13 119.4 us 1.0 (4%) 09 1958 1T=100

8Kr —74179.6 0.7 STABLE (>110Ey) 0" 09 94Sa31 T 1920 1S=0.3553; 23+ ? *

78Rb —66935 3 17.66 m 0.03 0+ 09 1968 BT=100

BRb"  —66888 3 46.84 0.14 910 ns 40 (17) 09 1996 1T=100

BRb"  —66824 3 111.19 0.22 574 m 0.03 400 09 1968 B1=912;1T=9 2

BRb*  —66861 12 74 12 R=2.00.5 spmix

8Sr —63174 7 156.1 s 2.7 0 09 11Pe29 T 1982 BT=100 *

By —52530# 400# * 54 ms 5 (0f) 09 01Ga24 TJ 1992 B=100; BT p? *

TBym 525304  640# 0# 5004 * 58 s 0.6 (57) 09 1998 BT=100; B*p?

B7r —41300# 500# 50# ms (>200ns) O0F 09 OIKil3 I 2001 BT 2% B p? *
*8Ni T : symmetrized from 05SHo08=110(+100-60) *k
*78Cu D : B~ n other 10Ho12=44.0(5.4)% Kok
*78Zn" T : average 12Ka.B=321(9) 00Da07=319(9) sk
*8Ga™ E : this is level 559.6(0.7) <500 ns in ENSDF’09 Kok
*8Kr T : limit given here is for the K-e ™ decay (theoretically faster) *ok
*78Sr T : average 11Pe29=155(3) 97Mu02=168(12) 92Gr09=159(8) *k
%8y T : average 01Ga24=50(8) 01Kil13=55(+9-6) ok
*787r 1: also 00We.A>170 ns same group -

INi —27710# 800# 100# ms (>400ns) 5/2"# 10 100h02 I 2010 BB n2%B 2n?

Cu —41900# 400# 220 ms 19 5/27# 02 10Hol2 TD 1991 B~=100; B~ n=66 10; f2n? =«

PZn  —534323 2.2 995 ms 19 (9/27) 02 1981 B~=100; B~ n=1.34 *

Ga —62547.7 1.9 2.847 s 0.003 3/27 02 11Chl6 J 1974 B~=100; B~ n=0.089 19

Ge —69530 40 1898 s 0.03 (1/2)~ 02 1970 B~=100

PGe"™  —69340 40 185.95 0.04 39.0 s 1.0 7/2# 02 1970 B7=961;1T=4 1

PAs —73636 5 9.01 m 0.15 3/20 02 1950 B~=100

PAs™ —72863 5 772.81 0.06 1.21 us 0.01 (9/2)" 02 98Grl4 T 1998 IT=100 *

Se —75917.42 0.23 335 ky 18 7/2% 02 10J009 T 1950 B~=100 *

798em  —75821.65 0.23 95.77 0.03 392 m 0.01 /2= 02 1950 IT~100; B~=0.056 11

Br —76068.1 1.3 STABLE 3/27 02 1920 1S=50.69 7

PBr" —75860.5 1.3 207.61 0.09 486 s 0.04 9/2* 02 09Mul5 J 1954 IT=100 *

PKr 74442 4 3504 h 0.10 /2= 02 1948 B =100

PKe" 74312 4 129.77 0.05 50 s 3 7/2% 02 1940 IT=100

79Rb —70803.0 2.1 229 m 0.5 5/2 02 1957 B+=100

798¢ —65477 8 225 m 0.10 3/200 02 1972 BT=100

7Y —58360 450 148 s 0.6 5/2T# 02 1992 B+=100

P7r —47060# 400# 56 ms 30 5/2%# 02 1999 B+=100; Bp?

*7Cu T : average 10H012=257(+29-26) 91Kr15=188(25) ok
*°Cu D : B n average 10Ho12=72(12)% 91Kr15=55(17)% *k
*97n T : other 10H012=746(42) not used D: B n 10Ho12=2.2(1.4)% not used *k
*79 As™ T : 11Ru.A=1.18(0.03) 98H015=0.87(0.06) outweighed, not used Kk
«9Se T : average 10Jo09=327(8) 07Bi01=377(19) *k
*IBr" 1:207.2keV E3 yray to 3/2~ %

80cu 364304  600# 210 ms 80 05 10Hol2 T 1995 B~ % B n%p2n? *

807n —51648.6 2.6 550 ms 11 0t 05 10Hol2 T 1981 B~=100; B n=1.05 *

80Ga —59223.7 29 2.03 s 0.09 (67) 05 11VeB TJ 1974 B~=100; B~ n=0.867

80Ga™  —59220#  100# 0# 100# 14 s 0.1 (37) 11VeB TJ 2011 B~ % B n?

80Ge —69535.3 2.1 295 s 04 0t 05 1972 B~=100

80As  —72214 3 152 s 02 1" 05 1954 B~=100

80Se —77759.5 12 STABLE ot 05 1922 1S=49.61 41; 2B~ ?

80Br —75889.0 1.3 17.68 m 0.02 1" 05 1937 B~=91.72;3%=8.32

80Br"  —75803.2 1.3 85.843 0.004 4.4205 h 0.0008 5 05 1937 1T=100

80Kr —77893.3 0.7 STABLE ot 05 1920 1S=2.286 10

80Rb  —72175.5 1.9 334 s 07 1™ 05 93A103 T 1961 BT=100

80RH™  —71681.6 2.0 4939 0.5 1.63 us 0.04 (6%) 05 92Dol0 E 1980 1T=100

80Sr —70311 3 1063 m 1.5 0t 05 1961 B+=100

80y —61147 6 30.1 s 0S5 4~ 05 1981 BT=100

80ym 60919 6 228.5 0.1 48 s 03 1 05 0INo07 J 1998 1T=812; =192 *

80yn —60834 6 312.6 0.9 47 us 03 (2%) 05 1997 1T=100

807zr —55520 1490 46 s 06 0t 05 OIKil3 T 1987 BT=100 *
+30Cu T : symmetrized from 10Ho12=170(+110-50) ®k
+307n T : average 10H012=578(21) 91Kr15=540(30) 86Gi07=550(20) 86Ek01=530(20) *k
+30Zn D : S~ n other 10Ho12<1.8% -
#80ym J:228.5 M3 yray to 4~ level ®ok
+80Zr T : average 01Kil13=5.3(+1.1-0.9) 00Re03=4.1(+0.8-0.6) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
81Cu  —31790#  800# 50# ms (>400ns) 5/2°# 10 100h02 I 2010 BB n%B 2n?
81Zn  —46200 5 304 ms 13 (5/27) 08 10Pa33 T 1991 B~=100; 7 n=9.124; B 2n? =x
81Ga  —57628 3 1.217 s 0.005 5/2~ 08 11Chl6 J 1976 B~=100; B~ n=11.97
81Ge  —66291.7 2.1 8 s 2 9/2t# 08 1972 B~=100 *
81Gem  —65612.6 2.1  679.14  0.04 8 s 2 (1/2%) 08 1981 B~=100; IT<1
81As —72533.3 2.7 333 s 08 3/27 08 1960 B~=100
81Se —76389.0 1.3 1845 m 0.12 /2= 08 1948 B~=100
81gem  —76286.0 1.3 103.00  0.06 57.28 m 0.02 7/2% 08 1971 1T~100; B~=0.051 14
81Br —77975.7 1.3 STABLE 3/20 08 1920 1S=49.317
8B —77439.5 1.3 53620  0.09 34.6 us 2.8 9/2% 08 1967 1T=100
81Kr —77694.8 1.4 229 ky 11 7/2% 08 1950 £=100
SIKe"  —77504.2 1.4 190.64  0.04 13.10 s 0.03 /2= 08 1940 IT~100; £€=0.0025 4
8IRb  —75457 5 4.572 h 0.004 3/27 08 1949 B=100
SIRb" 75371 5 86.31 0.07 30.5 m 03 9/2% 08 1956 1T=97.6 6; =246
81Sr —~71528 3 223 m 04 1/2= 08 1952 B*=100
8IS 71449 3 79.23  0.04 390 ns 50 (5/2)- 08 1983 1T=100
SIS 71439 3 89.05  0.07 6.4 us 0.5 (7/2%) 08 1989 IT?
8y —65712 5 704 s 1.0 (5/2%) 08 1981 B=100
817y —58400 160 55 s 04 (3/27) 08 1997 B*=100; B*p=0.122
8INb  —46950#  400# <44ns 3/27# 08 00We.A 1 p% BT % BTP? *
81 Zn T : others 12Ma37=304(13) 10Ho12=474(+93-83) 07Ve08=390(70) 91Kr15=290(50) ok
«317n D : B naverage 12Ma37=12(4) 91Kr15=7.5(3.0)%; other 10H012=30(13)% not used ®k
+$1Ge T : derived from 7.6(0.6), for mixture of ground-state and isomer with almost same half-life Kk
+31Nb 1: also 99Ja02<80 01Ki13<200 ns T : estimated half-life for 7 100# ms *%
8Cu  —25670# 800# 50# ms (>400ns) 10 100n02 T 2010 B~ 7B n%B 2n?
827n —42610#  300# 228 ms 10 0t 03 12Ma37 TD 1997 B~=100; B n=2; B 2n?
82Ga  —52930.7 2.4 599 ms 2 (1,2,3) 03 93Ru0l D 1976 B~=100; B n=21313;2n? =«
82Gam 527897 25  141.0 0.5 99 ns 10 2°# 12Ka.B ETJ 2009 IT=100 *
82Ge  —65415.1 22 456 s 0.26 0f 11 1972 B~=100
2As  —70103 4 * 19.1 s 05 (1t) 03 1968 B~=100
B2As™ —69975 4 128 6 BD 13.6 s 04 (57) 03 1970 B~=100
828e —77593.9 1.4 97 Ey 5 0f 03 99Pi08 T 1922 1S=8.73 22; 2~ =100 *
82Br —77497.3 1.3 35.282 h 0.007 5~ 03 1937 B~=100
8By 774514 1.3 45.9492 0.0010 6.13 m 0.05 2= 03 1965 1T=97.6 3; f~=2.4 3
82Kr —80590.3 0.9 STABLE 0ot 03 1920 1S=11.593 31
82Rb  —76188 3 1.273 m 0.002 1 03 1949 BT=100
2Rb"  —76118.8 2.6 69.0 1.5 6.472 h 0.006 5 03 1957 B*=~100; 1T<0.33
828r —76010 6 2536 d 0.03 0t 03 87Ho06 T 1952 £=100 *
82y —68063 6 830 s 020 1™ 03 1980 B=100
82ym 67660 6 402.63  0.14 258 ns 22 4~ 03 94Mu02 T 1994 IT=100 *
82yn —67556 6 507.50  0.13 147 ns 7 6t 03 1994 1T=100
827r —63940#  200# 32 s 5 0t 03 1982 B*=100
82Nb  —522004  300# 50 ms 5 (0t) 08 1992 B=100; B*p?
2Nb™ 510204 300# 1180 1 92 ns 17 (5%) 08 08Ga04 ETJ 2008 1T=100
+32Ga D : average 93Ru01=31.1(4.4)% 86Wal7=19.8(1.7)% 80Lu04=21.4(2.2)% ®k
+52Ga™ T : symmetrized from 12Ka.B=98(+10-9); other 09F0o05<500 ns Kk
#2Se T : average 99Pi08=83(+9-7) 98Ar10=83(12) 92E107=108(+26-6) 88Lil1=120(10) ok
#828r T : average 87H006=25.36(0.03) 87Ju02=25.342(0.053) *k
#82ym T : average 94Mu02=220(50) 93Wo04=268(25) Kk
837n —36740#  500# 127 ms 20 5/2t# 09 12Ma37 TD 1997 B~=100; B~ n=90#; f~2n ?
$Ga  —49257.1 26 308.1 ms 1.0 3/27# 09 1976 B~=100; B~ n=62.8 25; B~2n ?
$3Ge  —60976.4 2.4 1.85 s 0.06 (5/2%) 09 1972 B~=100; B n=0.1#
BAs —69669.3 2.8 134 s 03 3/27# 01 1968 B~=100
83Se —75341 3 223 m 03 9/2t 01 1937 B~=100
838em 75113 3 228.50  0.20 70.1 s 04 1/2= 01 1969 B~=100
83Br —79013 4 240 h 0.02 3/2= 01 1937 B~=100
8B 75944 4 3068.8 0.6 729 ns 77 (19/27) 01 11Ru.A T 1989 1T=100 *
BKr —79990.03  0.30 STABLE 9/2% 01 1920 1S=11.500 19
8K —79980.6 0.3 9.4053 0.0008 156.94 ns 0.32 7/2% 01 09Ka30 T 1963 1T=100
8K —79948.5 0.3 41.5569 0.0010 1.830 h 0.013 1/2= 01 10Li13 T 1971 IT=100
8Rb  —79070.6 2.3 86.2 d 0.1 5/2= 01 1950 £=100
8Rb"  —79028.5 2.3 42.11 0.04 7.8 ms 0.7 9/2% 01 68Et01 T 1968 1T=100
83Sr —76798 7 3241 h 0.03 7/2% 01 1952 +=100
88 76539 7 259.15  0.09 495 s 0.12 1/2= o1 1972 1T=100
8y —72205 19 7.08 m 0.06 9/2% 01 92Bul0 J 1962 B*=100
8ym 72143 19 61.98  0.11 2.85 m 0.02 (3/27) o1 1972 B=605;1T=40 5

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

87r —65911 6 416 s 24 1/27# 01 1974 BT=100; B p=?

8z —65858 6 52.72 0.05 530 ns 120 (5/27) o1 1988 1T=100

Bz 65834 6 77.04 0.07 132 ns 55 (7/2%) ol 1988 IT=100

837rr non existent RN 8 s 1 high 01 87Ra06 I B=100; Btp=? *

BNb 58410 300 41 s 03 (5/2%) ol 1988 BT=100

BMo  —46690#  400# 23 ms 19 3/27# 01 01Kil3 TD 1999 B*=100; B*p? *
*S3Br” T : average 11Ru.A=862(148) 97Is13=700(100) 89Wi01=600(200) *k
#837¢P D : 6(4)% of total B*p go to first excited state in 82Sr -
#8370 I : mis-assigned: absence of any radiation suggests no isomer with E>18keV *%
3 Mo T : symmetrized from 6(+30-3) *k

847Zn 324104  600# 50# ms (>400ns) O 10 100h02 I 2010 BB n2B 2n?

84Ga  —44280#  400# 85 ms 10 0~# 09 10Wi03 D 1991 B~=100; B n=7210; B 2n? =«

8Ge  —58148 3 954 ms 14 0t 09 93Ru01 TD 1972 B~=100; B~ n=10.7 6

8As  —65854 3 4.02 s 0.03 (3)#) 09 93Ru0l TD 1968 B~=100; B n=0.28 4

BAS™ 658504 100# o# 100# 650 ms 150 09 1974 B~=100 *

84Se —75947.7 2.0 3.26 m 0.10 ot 09 1960 B~=100

84Br —77783 26 31.76 m 0.08 2= 09 1943 B~=100

S4B —77470 100 310 100 BD 6.0 m 0.2 (6)=~ 09 1957 B~=100

8B 77375 26 408.2 0.4 < 140 ns 1" 09 1970 1T=100

SKr —82439.335  0.004 STABLE 0t 09 1920 1S=56.987 15

84Kprm —79203.27 0.18  3236.07 0.18 1.83 us 0.04 8t 09 1982 1T=100

8Rb  —79759.0 22 32.82 d 0.07 2= 09 1947 B+=96.120; ~=3.920

84Rb™  —79295.4 22 463.59 0.08 20.26 m 0.04 6~ 09 1940 1T~100; B*<0.0012

84Sr —80649.6 1.2 STABLE ot 09 1936 1S=0.56 1; 28" ?

Sy —73893 4 395 m 0.8 (67) 09 1962 B*T=100

8bym 73826 4 67.0 0.2 46 s 02 109 1976 B=100

8dyn —73683 4 210.42 0.16 292 ns 10 47) 09 2005 1T=100

847r —71421 6 258 m 0.5 0t 09 1977 B=100

8Nb  —61020#  300# 9.8 s 09 (1) 09 09St04 T 1977 B*T=100

SINb™  —60970#  300# 48 1 176 ns 46 (3%) 09Ga40 ETJ 2009 IT=100

8INb"  —60680#  300# 337.7 0.4 92 ns 5 (57) 09 09Ga40 T 2000 1T=100

Mo —54500#  400# 23 s 03 0f 09 1991 BH=100; Bp?

+34Ga D : B naverage 10Wi03=74(14)% 91Kr15=70(15)% *%
+34Ga 1:a B~ decaying isomer was identified in 09Le26 and adopted in ENSDF’2009, *ok
+34Ga 1: questioned in 10Wi03 *%
#34Ge T : average 93Ru01=947(11) 91Kr15=984(23) Kok
#34Ge D : average 93Ru01=10.8(0.6)% 91Kr15=9.5(2.0)% ok
#34AS 1 : identification discussed in ENSDF2009 Kk

857Zn  —25840#  700# 50# ms (>400ns) 5/2"# 100h02 I 2010 BB n2B 2n?

85Ga  —40060#  300# 93 ms 7 3/27# 97 12Ma37 TD 1997 B~=100; B~ n=?; f 2n?

$5Ge 53123 4 540 ms 50 5/2t# 97 1991 B~=100; B n=143; 8 2n?

$As  —63189 3 2.021 s 0.010 3/27# 97 1967 B~=100; B~ n=59.4 24

83Se —72413.6 2.6 31.7 s 09 5/2t# 97 1960 B~=100

8Br —78575 3 2.90 m 0.06 3/27 91 1943 B~=100

8Kr —81480.3 2.0 10.776 'y 0.003 9/2% 91 02Un02 T 1940 B~=100

SKrm 811754 2.0 304.871 0.020 4.480 h 0.008 1/2= 91 1937 B=78.64,1T=21.4 4

K" —79488.5 2.4 1991.8 1.3 1.82 us 0.05 (17/27) 91 11Ru.A T 1989 IT=100

Rb  —82167.330  0.005 STABLE 5/27 91 1921 1S=72.172

85Rb™  —81653.322  0.005 514.0083  0.0019 1.015 us 0.001 9/2t 91 1964 1T=100

838r —81103.3 2.8 64.853 d 0.008 9/2t 91 02Un02 T 1940 £=100

858 —80864.6 2.8 238.66 0.06 67.63 m 0.04 /2= 91 1940 1T=86.6 4; f*=13.4 4

8y —77842 19 2.68 h 0.05 (1/2)~ 94 1952 BT=100

8ym 77822 19 19.8 0.5 486 h 0.13 9/2t 94 1952 BT ~100; IT<0.002

8Byn 77576 19 266.30 0.20 178 ns 6 5/2= 9% 1977 1T=100

857r —73174 6 7.86 m 0.04 7/2t 94 1963 B=100

85zrm  —72882 6 292.2 0.3 109 s 03 (1/27) 94 1976 1T<92; +>8

SNb  —66280 4 209 s 0.7 (9/2%) 91 1988 B=100

SNb™  —66130# 80# 150# 80# 33 s 09 (1/27) 91 05Ka39 TJ 1988 B*r=100 *

8Mo  —57510 16 32 s 02 (1/27) 97 97Hul5 TD 1992 BT=100; BT p=? *

85Tc —46030#  400# <110ns  1/27# 00We.A I p? *
*SINb™ E : 05Ka39 > 69keV ok
*«SINDb™ ET :759.0(1.0) 12(5) s in NUBASE2003 is mis-interpretation of 980102 *k
+85Mo J @ from 05Xu04 *k
*$5Tc 1: also 99Ja02< 100 ns T : estimated half-life for B+ decay: 100# ms -
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

8Ga  —34460%#  700# 30# ms (>300ns) 11 97Be70 I 1997 B~ 2B n?% B 2n?

8Ge  —49760#  300# 219 ms 40 ot 11 12Ma.A TD 1994 B~=100; B7n?

80As —58962 3 945 ms 8 11 1973 B~=100; B~ n=267; B 2n?

80Se —70503.2 2.5 143 s 03 0" 11 1973 p~=100; B n?

86Br —75632 3 551 s 04 (1) 1 1962 B~=100

8Kr  —83265.665  0.004 STABLE 0t 01 1920 1S=17.27941; 2B~ ?

86Rb  —82747.01 0.20 18.642 d 0.018 2= 01 1941 B~ =100; £=0.0052 5

8Rb”  —82190.96 027  556.05 0.18 1.017 m 0.003 6~ 01 1951 1T~100; B~ <0.3

86Sr —84523.2 1.1 STABLE 0t 01 1931 1S=9.86 1

865  —81567.5 1.1 2955.68 0.21 455 ns 7 8+ 01 1971 IT=100

8oy —79283 14 1474 h 0.02 4= 01 1951 Bt=100

8oym 79065 14 218.30 0.20 472 m 04 (8*) 01 10RuO7 T 1962 IT=99.31 4; f7=0.69 4

8oy —78981 14 302.2 0.5 125 ns 6 6% 01 10Ru07 J 2000 1T=100

867r  —77969 4 165 h 0.1 ot o1 1951 B*=100

8Nb  —69133 6 * 88 s 1 (6%) 01 1974 B*=100

8Nb™  —68880#  160# 250# 160# * 563 s 83 high 01 94Sh07 TID 1994 BT=100 *

Mo  —64110 4 19.6 s 1.1 0+t ol 1991 B*=100

86T¢ —51300#  300# 55 ms 6 (0*) 08 01Ga24 T 1992 B+=100; B*p? *

86Tcm  —49780#  300# 1524 10 1.10 us 0.12 (67) 08 08Ga04 T 2000 1T=100 *
+«SONDb™ 1 : existence considered as uncertain in ENSDF’01; needs confirmation *k
*80Tc T : average 01Ga24=44(12) 01Kil13=59(+8-7) .
+80Tcm T : average 08Ga04=1.10(0.14) 00Ch07=1.11(0.21) E : unc. estimated by GAu Kk

87Ga  —29580#  800# 10# ms (>400ns) 3/2°# 10 100h02 I 2010 BB n2%B 2n?

87Ge  —44080%#  400# 150# ms (>300ns) 5/2%# 02 97Be70 1 1997 B~ %B n2 B 2n?

87As  —55617.9 3.0 610 ms 120 3/27# 02 93Ru0l T 1970 B~=100; B~ n=15422; 3" 2n? =«

87Se —66426.1 22 550 s 0.12 5/2%4 02 1968 B~=100; B n=0.20 4

87Br —73892 3 55.65 s 0.13 (5/27) 02 06Po09 J 1943 B~=100; B~ n=2.60 4

8Kr  —80709.52 0.25 763 m 0.5 5/2% 02 1940 B~=100

S7Rb  —84597.790  0.006 49.23 Gy 0.22 3/2 02 82Mil4 T 1921 1S=27.83 2; B~=100 *

878r  —84880.0 1.1 STABLE 9/2% 02 1931 1S=7.00 1

878 —84491.5 1.1 388.533  0.003 2.815 h 0.012 /2= 02 1940 1T~100; £=0.30 8

87y —83018.3 1.6 79.8 h 03 1/2= 02 1940 B=100

87ym  —82637.5 1.6 380.82 0.07 13.37 h 0.03 9/2t 02 1940 1T=98.43 10; B "=1.57 10

877r —79347 4 1.68 h 0.01 (9/2)t 02 1948 B+=100

87z —79011 4 335.84 0.19 140 s 0.2 (1/2)~ 02 1972 IT=100

8Nb 73873 7 375 m 0.09 (1/27) 02 1971 Bt=100

8TNb"  —73869 7 3.84 0.14 26 m 0.1 9/2t# 02 1972 B*=100

Mo  —66884.8 29 1405 s 0.23 7/2"# 02 97Hu07 TD 1977 B*=100; Bp=155 *

87Tc —57690 4 * 2.18 s 0.16 9/2+t# 02 00We.A TD 1991 B+=100; B*p?

87Tcm —57683 4 7 1 * 2 s 1/27# 09Ga40 E Bt uIT? *

87T¢"  —57619 4 71 1 647 ns 24 7/2# 09Ga40 ETJ 2009 IT=100 *

87Ru  —45930#  400# 50# ms (>1.5us) 1/27# 02 95Ry03 I 1995 BT % BTp?
+37 As T : unweighed average 93Ru01=485(40) 78Cr03=730(60) (Birge ratio B=3.4) *k
57 As T : other 12Qu01=1450(550)(+3900-1100) ok
+STRb T : average 82Mi14=49.44(0.28) 74Ne14=48.8(0.8) 77Da22=48.9(0.4) obtained by ok
+*Rb T: three methods, respectively: geochronology, decay counting, chemical *o%
+STRb T: 77Da22 supersedes 66Mc12=47.2(0.4) using the same material ok
*$"Mo T : average 97Hu07=13.6(1.1) 91Mi15=14.5(0.3) 83Ha06=13.3(0.4) Kok
+3"Mo D : average 97Hu07=15(6)% (through 3 levels) 83Ha06=15(8)% first 2" state ®k
#STTem E : observed 64 keV ¥ ray in parallel to 71 keV one depopulating " Tc" %
«87Tc” E : observed 71keV 7y ray; trend of 7/2* in Tc: #Tc=179 *! Tc=395 ok

88Ge  —40140#  500# 100# ms (>300ns) 0" 05 97Be70 I 1997 BB n?%B 2n?

8As  —50720#  200# 270 ms 150 12 12Qu0l TD 1994 B~=100; B~n? f~2n? *

83Se —63884 3 1.53 s 0.06 0t 08 1970 B~=100; B~ n=0.67 30 *

88Br —70716 3 16.29 s 0.06 (27) 05 1948 B~=100; B~ n=6.58 18

88Br  —70446 3 270.1 1.1 5.51 us 0.04 (47,57) 05 11IRw.A T 1970 1T=100

88Kr —79691.3 2.6 284 h 0.03 0t 05 1939 B~=100

8Rb  —82608.99 0.16 17.773 m 0.011 2= 05 1939 B~=100

85Rb"  —81235.8 0.6 1373.2 0.6 123 ns 13 7 09 09Pol0 ETJ 2000 IT=100

88Sr —87921.4 1.1 STABLE ot 05 1923 15=82.58 1

8y —84298.8 1.9 106.626 d 0.021 4= 05 1948 B*T=100

88ym  _83905.9 1.9 392.86 0.09 301 us 3 1t 05 1955 IT=100

88yn —83624.3 1.9 674.55 0.04 13.97 ms 0.18 8t 05 07Ch07 J 1962 1T=100

887r —83628 5 834 d 03 0 05 1951 £=100

8z —80740 5 2887.79 0.06 1.320 us 0.025 (8Y) 05 1978 1T=100

8Nb 76180 60 * 14.55 m 0.06 (8t) 05 1964 B*=100

SSNb™  —76040 100 140 120 BD =« 7.78 m 0.05 47) 05 1971 Bt=100

%Mo 72687 4 80 m 0.2 0t 06 1971 BT=100

... A-group is continued on next page ...



1204

Chinese Physics C (HEP & NP)

Vol. 36

Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life Jr Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

88 Tc —61680 150 * 64 s 08 (6%) 05 1991 B=100; BFp?

8BTcm  —61680# 340# 0# 3004 * 58 s 02 (3%) 05 1993 B*=100; B*p? *

88Tc"  —61580# 160# 100# 50# 146 ns 12 4% 09 09Ga40 TIJD 2009 IT=100

88Ru —54400# 300# 1.3 s 03 0" 05 1994 BT=100; Bp? *
+S8 A T : symmetrized from 12Qu01=200(5)(+200-90) ok
+38Se T : other 12Qu01=650(35)(+175-140) ms ®k
#S8Tcm J: 09Ga40 suggest this state to be 27, plus existence of an isomer 95 keV *k
«88Tcm J: above this 2", that decays by E2, with half-life=146(12) ns Kk
«88Ru T : symmetrized from 01Kil13=1.2(+0.3-0.2) ®k

$Ge —33730# 600# 50# ms (>300ns) 3/2%4 98 97Be70 I 1997 B~ %B n?2 B 2n?

As —46800# 300# 200# ms (>150ns) 3/2°# 98 94Be24 1 1994 BB n%p 2n?

895e —58992 4 410 ms 40 5/2 # 98 1971 B~=100; B~ n=7.8 25 *

89Br —68274 3 440 s 0.03 (3/27,5/27) 98 1959 B~=100; B n=13.84 *

89Kr —76535.8 2.1 3.15 m 0.04 3/2(0) 98 95Ke04 J 1940 B~=100 *

®Rb 81712 5 1515 m 0.12 3/2- 98 1940 B~=100

895r —86208.7 1.1 50.53 d 0.07 5/2* 98 1937 B~=100

2y —87709.2 22 STABLE 1/2~ 98 1923 1S=100.

8ym —86800.2 2.2 908.97 0.03 15.663 s 0.005 9/2* 98 94ItA T 1951 IT=100

897r —84876 3 78.41 h 0.12 9/2* 98 1948 BT=100

897rm 84288 3 587.82 0.10 4.161 m 0.017 1/2- 98 1953 1T=93.77 12; =623 12 =«

89Nb —80625 24 * 2.03 h 0.07 (9/2%) 98 1954 BT=100

SNb”  —80630#  40# o# 30# * 1.10 h 0.03 (1/2)~ 98 1954 B*=100

Mo  —75015 4 2.11 m 0.10 (9/27) 98 1980 BT=100

Mo™  —74628 4 387.5 0.2 190 ms 15 (1/27) 98 1980 IT=100

Tc —67395 4 128 s 09 (9/2%) 04 1991 +=100

8Tem  —67332 4 62.6 0.5 129 s 0.8 (1/27) 04 1991 B*~100; IT<0.01

8Ru —58110# 300# 15 s 02 (9/2%) 07 12Lo08 D 1992 B=100; Bp=3.1 18 *

8Rh  —46030# 360# 10# ms (>15us)  7/27# 04 1995 Bt 2% Btp?
+39Se T : others 12Qu01=345(20)(+95-75) 82Re08=560(80) *k
«39Br T : ENSDF averages 8 values. Also 93Ru01=4.348(0.022) ®k
+39Kr J : positive parity, since no 8~ transition to 3Rb ground-state ok
+*Ru D : B p symmetrized from 3.0(+1.9-1.7)% T : other recent 12L008=2.2(1.2) *ok

NGe —29220# 700# 50# ms (>400ns) 0* 10 100h02 I 2010 BB n%p 2n?

PAs —41330# 600# 80# ms (>300ns) 09 97Be70 I 1997 B~ %B n?2 B 2n?

DA™ —41210# 600# 124.5 0.5 220 ns 100 12Ka.B ET 2012 IT=100 *

%Se  —55800 330 210 ms 80 0t 12 12Qu0l TD 1994 B~=100; B~n? *

OBr —64000 3 1.910 s 0.010 98 93Ru01 T 1959 B~=100; B n=25.29 *

OKr —74959.2 1.9 3232 s 0.09 0* 98 1951 B~=100

%0Rb —79365 7 158 s 5 0~ 98 1951 B~=100

PORb"  —79258 7 106.90 0.03 258 s 4 3 98 1967 B=97.44;1T=2.6 4

PRb* —79294 14 71 12 R=21 fsmix

0Sr —859489 2.6 28.79 'y 0.06 0f 98 1948 B~=100

Ny —864949 22 64.00 h 0.21 2" 98 1937 B~=100

Oym 858132 2.2  681.67 0.10 3.19 h 0.06 7T 98 1961 IT~100; f~=0.0018 2

Nz —88773.6 1.8 STABLE 0f 98 1924 IS=51.45 40

NZpm —86454.6 1.8 2319.000  0.010 809.2 ms 2.0 5- 98 1972 IT=100

Nzt —85184.2 1.8 3589.419 0.016 131 ns 4 8+ 98 1977 IT=100

%ONb —82662 4 1460 h 0.05 8+ 98 1951 B*=100

ONb"  —82540 4 122.370 0.022 63 us 2 6" 98 1967 IT=100

ONb"  —82537 4 124.67 0.25 18.81 s 0.06 4~ 98 1969 IT=100

ONb?  —82491 4 171.10 0.10 <1 us 7+ 98 1981 IT=100

ONb¢  —82280 4 382.01 0.25 6.19 ms 0.08 I 98 1967 IT=100

ONb” —80782 4 1880.21 0.20 472 ns 13 (117) 98 05Ch65 TJ 1978 IT=100 *

Mo  —80173 4 5.56 h 0.09 0" 98 1953 BT=100

OMo™  —77298 4 287473 0.15 1.12 us 0.05 8t # 98 1971 IT=100

NTe —70724.7 1.0 492 s 04 (8%) 98 93Ru03 J 1974 BT=100

NTem  —70580.7 1.3 144.0 1.7 MD 87 s 02 1t 98 1974 BT=100

Ru —64884 4 11 s 3 0* 98 1991 B*=100

Rh  —51960# 400# * 15 ms 7 0t # 98 01Kil3 TD 1994 BT=100; Btp? *

ORh"  —51960# 640# 0# 5004 * 1.1 s 03 9t # 01Kil3 TD 2001 BT=100; Bp? *
«90 A T : symmetrized from 199(+120-85) Kk
+90Se T : symmetrized from 12Qu01=195(7)(+95-65) Kk
+OBr T : supersedes 80A115=1.92(0.02) same grp; other 12Qu01=1850(110)(+190-170) ®k
*9ONb” T : average 05Ch65=470(10) 81Fi02=440(20) 78Ha52=477(8) *x
+«%ORh T : symmetrized from 12(+9-4) ok
+ORK" T : symmetrized from 1.0(+0.3-0.2) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide ~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
MAs —36900# 600# 50# ms (>300ns) 3/2°# 99 97Be70 I 1997 BB n%p 2n?
o1Se  —50340# 500# 270 ms 50 1/274 99 1975 B~=100; B~ n=2110; f~2n ?
1Br —61107 4 541 ms 5 5/27# 99 1974 B~=100; B n=203 *
Kr  —70974.0 2.2 857 s 0.04 5/2(0) 01 1951 B~=100; B n?
o%'Rb  —77745 8 584 s 04 3/20) 99 1951 B~=100; B n?
oISy —83652 6 9.63 h 0.05 5/2t 01 1943 B~=100
Ty —86351.9 2.6 5851 d 0.06 /2= 99 1943 B~=100
dlym 857963 2.6  555.58 0.05 4971 m 0.04 9/2% 99 1953 1T>98.5; B~ <1.5
NZr —-87896.2 1.8 STABLE 5/2% 01 1934 1S=11.225
dlzrm 847289 1.8 31673 0.4 435 us 0.14 (21/2%) 01 1985 1T=100
OINb  —86639 3 680 y 130 9/2% 99 91Hi.A D 1951 e~100; e*=0.0138 25
OINb™  —86534 3 104.60  0.05 60.86 d 022 1/2= 99 91HiA D 1950 1T=96.6 5; €=3.45; ... *
OINb"  —84605 3 2034.35 0.19 3.76 us 0.12 (17/27) 99 1974 1T=100
Mo  —82209 6 1549 m 0.01 9/2t 99 1948 B=100
"Mo™ 81556 6 653.01 0.09 64.6 s 0.6 /2= 99 1953 IT=50.0 16; f7=50.0 16
N1Te —75986.3 2.4 3.14 m 0.02 9/2)* 99 1974 BT=100
Tem  —75847.0 2.4 139.3 0.3 33 m 0.1 (1/2)~ 99 1975 BT>99; 1T<!1
9Ru —68239.5 22 * 9 s 1 (9/2%) 99 1983 B*=100; B*p?
TRu”  —68580 500  —340 500 BD 76 s 08 (1/27) 99 1983 T2100; Brp=2,IT ?
°IRh —58800# 400# 1.60 s 0.15 7/2T# 99 12Lo08 D 1994 BT=100; BT p=1.35 *
o1pd —46280# 500# 10# ms (>1.5us) 7/2t# 99 95Ry03 I 1995 BT % B p?
+1Br T : other 12Qu01=615(35)(+60-50) ms *ok
I Nb™ D:...;e"=0.0028 2 *ok
«*1Rh T : average 04De40=1.7(0.2) 01Ki13=1.47(0.22); 00We.A(same group)=1.74(0.14) Kok
2As —30980# 7004 30# ms (>300ns) 01 97Be70 I 1997 B~ %B n2B 2n?
28e —46720# 600# 100# ms (>300ns) 0" 01 97Be70 1 1997 BB n% B 2n?
28em  —44780# 600# 1940 50 12 us 4 12Ka.B ET 2012 IT=100 *
22Br —56233 7 343 ms 15 (27) o1 1974 B~=100; B n=33.125;8"2n?
2B —55571 7 662 1 88 ns 8 12KaB ET 2012 1T=100 *
2B —55095 7 1138 1 85 ns 10 12KaB ET 2012 IT=100 *
2Kr —68769.3 2.7 1.840 s 0.008 0t 04 1951 B~=100; B~ n=0.0332 25
2Rb 74773 6 4492 s 0.020 0~ 01 1960 B~=100; B~ n=0.0107 5
2S¢ —82867 3 2.66 h 0.04 0t 03 1956 B~=100
2y —84817 9 354 h 0.01 2 01 1940 B~=100
2ym  —84010 50 807 50 3.7 us 05 1IRu.A ET 2009 1T=100 *
27r —88459.6 1.8 STABLE 0t 01 1924 1S=17.158
“Nb  —86453.7 2.4 347 My 2.4 (! 1938 +~100; B~<0.05
2Nb™  —86318.2 2.4 1355 0.4 10.15 d 0.02 2)" o1 1959 B*r=100
2Nb"  —86228.0 2.4 2257 0.4 59 us 02 (2)- o1 1958 IT=100
2Nb?  —84250.4 24 22033 0.4 167 ns 4 (117) o1 1989 IT=100
2Mo  —86807.8 0.8 STABLE (>190Ey) 0F 01 97Ba35 T 1930 1S=14.53 30; 2B+ ? *
2Mo™ —84047.3 0.8 2760.46  0.16 190 ns 3 gt 01 1964 IT=100
2Tc —178926 3 425 m 0.15 (8)" 01 1964 BT=100
2Tcm 78656 3 270.15  0.11 1.03 us 0.07 (4t) o1 1976 IT=100
2Tc"  —78397 3 529.47 0.15 <0.1 us (3*) o1 1976 1T=100
2TcP 78215 3 711.39 0.16 <0.1 us 17 01 1976 IT=100
22Ru —74301.2 2.7 3.65 m 0.05 0t 01 1971 B=100
22Rh —62999 4 466 s 0.25 (67) 01 04Ded40 TJ 1994 BT=100; BTp=1.9 1 *
2Rh™  —62950# 100# 50#  100# 053 s 0.37 (2%) 04De40 TID 2004 +=100; BHp=? *
2pd  —55070# S500# 1.1 s 03 0t 01 OIKil3 TD 1994 +=100; B*p? *
*928e" T : symmetrized from 10.3(+5.5-2.8) .
+92Br T : other 12Qu01=290(15)(+70-55) ms sk
*2Br I : also an isomer with T<500 ns decaying by y-rays 1039, 780, 301... keV *ok
2B T : symmetrized from 89(+7-8) sk
+92Br" T : symmetrized from 84(+10-9); other 09F005<500 ns assuming single isomer *k
#2ym T : average 11Ru.A=3.3(0.6) 09F005=4.2(+0.8-0.6) ok
#92ym E : observed 315 and 419 y rays; low energy transition may directly *ok
#2ym E: depopulate the isomer *ok
+92Mo T:T>190Ey (20) *k
+*2Rh T : other 12L0o08=5.7(0.1) 01Ki13=5.6(0.5); 01Xu05=3.0(0.8) for gs+m mixture ok
*2Rh D : from 12Lo08 -
+92Rh" I : this state is not observed in 12Lo08 ®k
+92Pd T : symmetrized from 1.0(+0.3-0.2) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

%3Se —40720#  800# 50# ms (>300ns) 1/2"# 11 97Be70 1 1997 BB n?%p 2n?

%3Sem  —40040# 800#  678.2 0.7 420 ns 100 12KaB ET 2012 IT=100 *

%Br —52970 450 102 ms 10 5/27# 11 1981 B~=100; B n=687; B 2n?

BKr —64136.0 2.5 1.286 s 0.010 /2t 11 1951 B~=100; B~ n=1.95 11

%Rb —72620 8 5.84 s 002 5/2= 11 1960 B~=100; B~ n=1.397

BRb" 72367 8 253.39 0.03 57 us 15 3/2 11 FGKI126 J 1970 IT=100 *

PRY" —68197 8 4423.1 1.5 111 ns 11 (27/27) 11 2010 IT=100

%3Sr —80086 8 743 m 0.03 5/2t 11 1959 B~=100

By —84228 11 10.18 h 0.08 /2= 11 1948 B~=100

Bym —83469 11 758.719 0.021 820 ms 40 9/2t 11 07Ch07 J 1974 IT=100

Bzr —87122.7 1.8 1.61 My 0.05 52t 11 1950 B~=100

“Nb  -87213.0 1.8 STABLE 9/2% 11 1932 1S=100.

SNbm  —-87182.2 1.8 30.77 0.02 16.12 'y 0.12 /2= 11 1965 IT=100

BNb" —79753 17 7460 17 1.5 us 05 11 2007 IT? *

Mo  -86806.3 0.8 4.0 ky 038 5/2F 11 1946 £=100

PMo” 843814 0.8 2424.95 0.04 685 h 0.07 21/2% 11 1950 IT~100; f+=0.12 1

PMo" 77111 17 9695 17 1.8 us 1.0 (39/27) 11 2005 IT? *

STe —83605.4 1.3 275 h 0.05 9/2t 11 1948 BT=100

BTem —83213.6 1.3 391.84 0.08 435 m 1.0 /2= 11 1939 IT=77.4 6, 3"=22.6 6

BTer 814202 1.3 2185.16 0.15 102 us 0.3 (17/2)~ 11 1973 IT=100

%Ru -77216.7 2.1 597 s 0.6 9/2)* 11 1972 B*=100

PBRu” 764823 2.1 734.40 0.10 108 s 03 (1/2)~ 11 1983 Bt=78.023; ... *

BRu" 751342 23 20825 0.9 249 pus 0.15 (21/2)* 11 1983 IT=100

%Rh —69011.8 2.6 139 s 1.6 9/2t# 11 1994 B*=100

%pd —591404  400# 1.15 s 0.05 (9/2%) 11 12Lo08 TD 1994 B=100; Btp=7.55

BAg —46270#  500# 5# ms (>1.5pus)  9/2*# 11 95Ry03 I 1994 p%L BT % BTP? *
«93Se T : symmetrized from 393(+120-84) *k
*3Rb" J:253.4keV M1 (and E2) yray to 5/27; B~ feeding from 1/2+ %3Kr %
«3Rb™ J : low log ft value is inconsistent with 5/2; in ENSDF J=(3/2~,5/2") ok
*P3Nb” E : ENSDF2011 : xkeV above 7435.3(2.1) 37/2~ level; NUBASE assumes x<50 *k
*«93Mo" E : ENSDF2011 : xkeV above 9670.0(2.3) (35/2,37/2) level; NUBASE assumes x<50 Kk
3 Mo” T : symmetrized from 1.1(+1.5-0.4) *k
*Ru” D:...;IT=22.0 23; B 7p=0.027 5 %
B Ag I : the few events reported in 94He28 are not trusted by NUBASE .
3 Ag 1:10St.A>0.2 us sk
3 Ag T : estimated half-life is for B+ decay; p-decay would be much shorter *ok

%Se —36800# 800# 20# ms (>300ns) 0* 06 97Be70 I 1997 BB n%p 2n?

%Br —47600# 400# 70 ms 20 06 1981 B~=100; B~ n=68 16; B 2n ?

MBr" —473104 400# 294.5 0.7 530 ns 15 12Ka.B ET 2012 IT=100

MKr  —61348 12 212 ms 5 ot 11 1972 B~=100; Bn=1.117

%Rb  —68562.8 2.0 2702 s 0.005 3011 1961 B~=100; B n=10.5 4

%Rb"  —66487.9 2.4 20749 1.4 107 ns 16 (107) 11 2008 IT=100

%4 Sr —78845.7 1.7 753 s 02 0* 11 1959 B~=100

My —82353 6 187 m 0.1 2- 06 1948 B~=100

Sdym —81151 6 1202.3 1.0 1.295 pus 0.005 (5*) 06 1IRwA T 1999 IT=100

97y —87270.9 1.9 STABLE (>110Py) 0% 06 99Ar25 T 1924 1S=17.38 28; 28~ ?

%Nb —86369.2 1.8 203 ky 1.6 6" 06 1938 B~=100

%Nb™  —86328.3 1.8 40.892 0.012 6.263 m 0.004 3+ 06 1962 1T=99.50 6; B~=0.50 6

%Mo  —884128 0.4 STABLE 0 06 1930 1S=9.159

e —84157 4 293 m 1 7t 06 1948 B*=100

MTem 84081 5 76 3 520 m 1.0 2)* 06 1948 BT=100; IT<0.1

%Ru —82584 3 51.8 m 0.6 0" 06 1952 BT=100

HRu”  —79940 3 2644.1 0.4 71 us 4 8+ 06 1971 IT=100

%Rh —72908 3 706 s 0.6 (4%) 06 06Ba55 J 1979 B=100; Btp=1.85

%Rh™ 72853 3 54.60 0.20 480 ns 30 (2%) 06 2004 IT=100

%Rh"  —72610# 200 3004# 2004 258 s 02 (8%) 06 1973 B*=100

%4pd —66101 4 9.0 s 05 0" 06 1982 BT=100

%pdn 61218 4 4883.1 0.4 511.0 ns 7.3 (14%) 06 11BrO1 T 1995 IT=100 *

94pd” —58892 4 7209.1 1.8 197 ns 22 (197) 11Br01  TJ 2011 1T=100 *

%Ag —52410# 640# 37 ms 18 ot# 06 1994 B=100; BFp? *

MAg"  —51060# T60#  1350# 400# 550 ms 60 (7t) 06 1994 B=100; B p=20

MAg"  —46060# 400#  6350# 500# 400 ms 40 (217) 06 2002 B1=9547; BTp=27; ... *
+4pd” T : average 11Br01=499(13) 09Ga40=468(19) 02La18=530(10) ok
#4Pdr E : from 4883.1(0.4) for the 147 state and 1651(1), 267(1) and 408(1) keV Hok
#94Pd" E: Y rays in a cascade from (197); uncertainties added in quadrature ®ok
¥ Ag T : symmetrized from 26(+26-9) *%
A" D:...;p=4.16;2p=0.53 Kok
4Ag" D : p=1.9(5)"2.2(4) from 2005Mul5, 2p from 2006Mu03 ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

%Se —30460# 800# 10# ms (>400ns) 3/2%# 12 100h02 1 2010 BB n?% B 2n?

%Br —43770# 200# 50# ms (>300ns) 5/2°# 10 97Be70 1 1997 B~ 7 B n=34#; f 2n?

Br"  —43230# 200#  537.9 0.5 6.8 us 1.0 12KaB ET 2012 IT=100 *

BKr  —56159 19 114 ms 3 172010 1994 B~=100; B n=2.87 18; B 2n ?

PKr" —55964 19 195.5 0.3 1.582 us 0.022 (7/27) 10 12KaB T 2006 1T=100 *

%Rb —65894 20 377.7 ms 0.8 5/20 10 1967 B~=100; B n=8.73

SRb"  —65059 20 835.0 0.6 <500 ns 9/2%# 10 2009 1T=100

%Sr —75122 6 2390 s 0.14 1/27 10 1961 B~=100

Sy —81211 7 103 m 0.1 1/2= 10 1959 B~=100

Sym 80123 7 1087.6 0.6 48.6 us 0.5 9/2* 10 11RuA T 1981 1T=100

SZr —85661.6 1.8 64.032 d 0.006 5/2% 10 1946 B~=100

9Nb —86785.1 0.7 34991 d 0.006 9/2% 10 1951 B~=100

SNb™  —86549.4 0.7  235.69 0.02 3.61 d 0.03 1/2= 10 1969 1T=94.4 6; f~=5.6 6

Mo —87710.6 0.4 STABLE 5/2% 10 1930 1S=15.84 11

STe —86020 5 20.0 h 0.1 9/2% 10 1947 B*T=100

STem 85981 5 38.91 0.04 61 d 2 1/2= 10 1959 B=96.12 32; IT=3.88 32

%Ru —83456 10 1.643 h 0.013 5/2% 10 1948 Bt=100

%Rh —78341 4 5.02 m 0.10 9/2)* 10 1967 BT=100

SRh" —77798 4 543.3 0.3 1.96 m 0.04 (1/2)~ 10 1974 1T=88 5; =125

9pd —69965 3 75 s 05 9/2t# 10 12Lo08 T 1980 BT=100; BTp? *

Spd™  —68090 3 1875.13 0.14 133 s 03 (21/2%) 10 1982 B*=21T=113; BTp=0.93 15  *

SAg —59600# 400# 1.76 s 0.09 (9/2%) 10 12Lo08 TD 1994 B*=100; B*p=2.53 *

BAg" —59260# 400#  344.2 0.3 <500 ms (1/27) 10 2003 1T=100

BSAgt —57070# 400# 2531.3 1.5 <16 ms (23/2%) 10 2003 1T=100

BAgP  —54740# 400# 4860.0 1.5 <40 ms (37/2%) 10 2003 1T=100

%cd —46630# 5004 90 ms 40 9/2%# 10StA T 2011 B2 Btp? *
*PBr" T : symmetrized from 6.67(+1.10-0.85) ok
K" T : other 11Ru.A=1.28(0.05) 06Ge05=1.4(0.2) E : other 12Ka.B=196.9(0.7) ®k
S Ag T : average 12L008=1.85(0.08) 05Ha45=1.76(0.13) 03D009=1.85(0.34) and ok
+Cd T : symmetrized from 73(+53-28) %

%Br —38160# 300# 20# ms (>300ns) 08 97Be70 1 1997 B~ 2, B n=27.6#;  2n?

%Br"  —37850# 300#  311.5 0.5 3.0 us 09 12KaB ET 2012 IT=100 *

%Kr —53080 20 80 ms 8 0+ 12 1994 B~=100; B n=3.74

%Rb —61354 3 * 201 ms 1 2 08 93Ru0l T 1967 B~=100; B n=1337;8"2n?

%Rb™  —61350# 200# 0# 200# * 200# ms (>1ms) 16+#) 81B030 JI 1981 B~ %IT% B n? B 2n? *

9%Rb" —60219 3 1134.6 1.1 1.80 us 0.04 (107) 08 12KaB T 1999 IT=100 *

%Sr —172930 9 1.07 s 0.01 0" 08 1971 B~=100; B n?

%y —78342 6 534 s 0.05 0~ 08 1975 B~=100

%ym 76802 7 1540 9 MD 9.6 s 02 8+ 08 07Ch07 T 1974 B~=100

%7r —85444.6 2.0 20 Ey 4 0" 08 1934 1S=2.809; 28~ =100

%Nb —85607 3 2335 h 0.05 6" 08 1949 B~=100

%Mo  —88793.6 0.4 STABLE 0" 08 1930 1S=16.67 15

%Tc —85820 5 428 d 0.07 7" 08 1947 BT=100

%Tcm 85786 5 34.23 0.04 515 m 1.0 44 08 1950 1T=98.0 5; p*=2.05

%Ru —86079.1 0.5 STABLE (>67Py) 0t 08 85No03 T 1931 1S=5.54 14; 2% ? *

%Rh —79686 10 990 m 0.10 6" 08 1967 BT=100

%Rh" 79634 10 51.98 0.09 1.51 m 0.02 3+ 08 1966 IT=605; =405

%Ppd —76182 4 122 s 2 0* 08 1980 B=100

%pdm  —73651 4 2530.57 0.23 1.81 us 0.01 8*# 08 98Gr.B TD 1983 IT=100 *

%Ag —64510 90 * 444 s 0.04 (8)" 08 12Lo08 TD 1982 B*=100; B*p=6.97 *

BAg"  —64510# 100# 0# 50# * 69 s 05 (2*) 08 12Lo08 TD 2003 BT=100; Bp=15.126 *

PAgt  —62050 90  2461.4 0.3 100 ps 10 13~ 11Bo23 TID 2011 IT=100 *

%Ag?  —61830 90 2680 7 1.543 ps 0.028 (15%) 08 11Bo23 ETJ 2011 1T=100 *

%Ag!  —57570 90 6945 7 160 ns 30 (197) 11Bo23 ETJ 2011 1T=100 *

%cCd —55570# 400# 880 ms 90 0" 10 12Lo08 D 2008 BT=100; BT p=5.540 *

%Cdm™  —50270# 4004 5300#  2000# 300 ms 110 167 10 11Na34 TID 2011 BT=100; Bp? *
*OBr" T : symmetrized from 2.74(+1.10-0.72) .
+%°Rb J : measured magnetic moment consistent with 2~ Kok
*ORb" 1 : non-observation in 81Th04 is not in contradiction with 81Bo30 experiment *%
*ORb" T : average 12Ka.B=1.73(0.15) 11Ru.A=1.77(0.05) 05Pi13=2.0(0.1) 99Ge01=1.65(0.15) ok
+%°Ru T : BTe>67Py and B+ B+ >31Py theory says most probable is £€ ok
«90pgm T : supersedes 97Gr02=1.7(0.1); others 09Ga40=1.76(0.05) 07My02=2.10(0.21) ®k
*0pd” T: 83Gr01=2.2(0.3) J : from 03Ba39 ok
O Ag T : average 12L008=4.40(0.09) 03Ba39=4.40(0.06) 97Sc30=4.50(0.06) *ok
+0Ag D : B*p average 12L008=6.5(0.8) 03Ba39=8.5(1.5) *x
90 Ag" T : average 12L.008=6.8(1.0) 03Ba39=6.9(0.6) D : average 12Lo08=14(3) 03Ba39=18(5) ®k
*0 A" E : from least-squares fit to y-ray energies using 11B023 level scheme *ok
0 Ag" T : other 11Be34=8.6(6.3) us using a collection time of 12 us Kok
%0 AgP E : 25-50keV above the 2643 13* level ok
*%Ag” T : average 11B023=1.56(0.03) 11Be34=1.45(0.07) Kk
*90Agd E : 4265 above the °Ag? Kok
+90Cd T : average 11Na34=670(150) 10St.A=990(130) 08Ba53=1030(+240-210) ok
+90Cdm T : symmetrized from 11Na34=290(+110-100) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

97Br —34060# 400# 10# ms (>300ns) 5/27# 10 1997 BB n2%B 2n?

Kr  —47420 130 622 ms 32 3/2# 10 1IN0l T 1997 B~=100; B~ n=6.76;2n?

9TRb —58519.1 1.9 169.1 ms 0.6 3/2% 10 1969 B~=100; B~ n=25.59; B 2n?

TRb"  —58442.0 2.0 77.1 0.5 63 ms 04 (5/27) 12KaB ETJ 2012 1T=100 *

7Sr —68582 3 429 ms 5 /2 10 1978 B~=100; B~ n<0.05

TS 68274 3 308.13 0.11 1809 ns 2.8 7/2% 10 11IRw.A T 1990 IT=100

7§ —67751 3 830.83  0.23 520 ns 5 9/2t# 10 11IRu.A T 1974 IT=100

7Y —76127 7 375 s 0.03 1/2= 10 07Ch07 J 1970 B~=100; B~ n=0.055 4

Tym —75459 7 667.52 0.23 1.17 s 0.03 9/2% 10 07Ch07 J 1970 B~>99.3;1T<0.7; B n<0.08

Tyn —72604 7 3522.6 0.4 142 ms 8 (27/27) 10 1986 1T=94.89; B~=5.29

7r —829484 2.0 16.749 h 0.008 /2% 10 1951 B~=100

7" —81684.0 2.0 1264.35 0.16 104.8 ns 1.7 7/2% 10 11IRuA T 1976 1T=100 *

9Nb —85608.1 1.8 72.1 m 0.7 9/2% 10 1951 B~=100

INb™  —84864.8 1.8 74335 0.03 587 s 1.8 /27 10 1950 IT=100

Mo  —87543.6 0.5 STABLE 5/2% 10 1930 1S=9.60 14

e —87219 4 421 My 0.16 9/2% 10 1946 £=100

TTem 87122 4 96.57 0.06 91.0 d 0.6 1/2= 10 1954 IT=96.06 18; £=3.94 18

9TRu —86119.3 2.8 2.8370 d 0.0014 5/2% 10 09Go29 T 1946 B1=100

97Rh —82600 40 307 m 06 9/2% 10 1955 B+=100

YRh™  —82340 40 258.76 0.18 462 m 1.6 1/2~ 10 1971 B1=94.4 6; 1T=5.6 6

97pd —77806 5 3.10 m 0.09 5/2t# 10 1969 B+=100

TAg —70830 110 255 s 03 9/2t# 10 1978 B+=100

A" —T0430%# 230%# 4004  200# 100# ms 1/27# IT?

7Cd —60450#  300# 1.10 s 0.08 (9/2%) 10 11Lo09 TID 1978 B+=100; B p=11.8 20

TCd™ —58950# 580# 15004  500# 38 s 02 (25/2%) 10 11Lo09 TID 1982 BT=100; BT p=254

TIn —47190# 500# 50 ms 30 9/2"# 10StA TD 2011 Br=100;p?; BFp? *
«TKr T : average 11Ni01=60(+6-5) 03Be05=63(4) ®k
977 T : average 11Ru.A=106.1(2.1) 85Be20=102(3); others outweighed 06Hw01=97(16) Hk
771" T:  96Lh03=106(7) sk
«7In T : symmetrized from 26(+47-10) Hok

%Br —28450# 400# 5# ms (>400ns) 10 100h02 I 2010 B~ % B n?% B 2n?

BKr —44310#  300# 42.8 ms 3.6 0+ 03 1INiO1 T 1997 B~=100; B~ n=7.010; 7 2n? =*

%Rb —54318 3 114 ms 5 (0)* 03 81Tho4 J 1971 B~=100; B n=13.86; ... *

%Rb"™  —53720 120 600 120 BD 96 ms 3 (3,4) 03 1980 B~=100; B n? B 2n? *

%Rb" 54140 3 178.3 0.4 358 ns 7 09 12Ka.B ET 2009 IT=100 *

BSr —66426 4 653 ms 2 ot 03 1971 B~=100; B n=0.255

By —72301 8 548 ms 2 0)- 03 1970 B~=100; B~ n=0.331 24

Bym 72060 28 241 29 BD 20 s 02 (5t,47) 03 1977 B~=21T=10#; ~n=3.4 10 *

Byn —72130 8 170.74 0.06 610 ns 9 (2~ 03 11IRwA T 1972 1T=100

By —71805 8 496.19 0.15 6.87 us 0.05 (47) 03 11RuA T 1970 IT=100 *

By —71120 8 1181.1 0.4 806 ns 21 (107) 03 11Ru.A T 1972 IT=100 *

B7Zr —81293 9 307 s 04 ot 03 1967 B~=100

Bzrm 74689 9  6603.7 0.3 1.9 us 0.2 (177) 06Si36 EIT 2005 IT=100

%Nb —83530 5 286 s 0.06 I+ 03 1960 B~=100

BNb™ 83446 6 84 4 513 m 04 (5%) 03 1948 B~ =100, IT=0.1#

%Mo —88114.8 0.5 STABLE (>100Ty) 0" 03 52Fr23 T 1930 1S=24.3937; 28~ ? *

BTe —86431 3 42 My 03 (6)* 03 1955 B~=100; B*=0

BTcm 86340 3 90.76  0.16 147 ps 03 (2~ 03 1976 IT=100

%Ru —88225 6 STABLE o+ 03 1944 1S=1.873

%Rh —83175 12 * 872 m 0.12 2)* 03 1955 B+=100

BRh™  —83120# 504 60# 504 * 36 m 02 (5t) 03 1966 1T=895; =115

%pd —81321 5 177 m 03 ot 03 1955 B+=100

BAg —73070 30 475 s 03 (57) 03 GAu03 J 1978 B+=100; Bp=0.0012 5 *

BAg"  —72900 30 167.83 0.15 220 ns 20 (3*) 03 98GrB ETD 1998 1T=100

%Cd —67640 50 92 s 03 o+ 03 1978 B+=100; Bp<0.025

Bedm —65210 50 24275 0.6 189 ns 19 (8T) 03 04BII0 TJ 1996 1T=100 *

Bcd®  —61010 50 6635 2 240 ns 40 (12%) 04B110 ETJ 2004 IT=100 *

%n —53900# 200# * 37 ms 5 0t# 03 12Lo08 TD 1994 B+=100; BT p=5.63 *

B —53900# S540# o#  500# * 1.01 s 0.13 03 12Lo08 TD 2001 B=100; BTp=192 *
*SKr T : average 11Ni01=42(4) 03Be05=46(8) sk
+%8Rb D:...; 3 2n=0.0517 T : also 11Ni01=102(4), maybe mixture Kok
*SRb" 1 : also an isomer with 7=700(+60-50) ns decaying by y-rays of 178, 124keV *ok
+«I8Rb" E : average 12Ka.B=178.4(0.5) 09F005=178.0(0.7) T : other 09F005=700(+60-50) *k
#Bym J:04Br14=(5") 95Ha.B=(4") 94St31=(5") *k
8yr J : from 04Br14; ENSDF=(2") and (p1/2[303]+n9/2[404]) config (in error) *k
+98yd J : from 04Br14; ENSDF=(8") from (27) for 496 keV isomer *k
Mo T : limit given here is for Ov-B decay (theoretically faster, see text) ok
S Ag J: (5T) with experimental basis preferred to (61), see discussion in ENSDF ®k
S Ag D : symmetrized from B p=0.0011(+5-4)% ok
«8Cdm T : average 04B110=170(+60-40) 98Gr.B=190(20), the latter supersedes ®k
#8Cdm T: 97Gr02=200(+300-170); other 97Go18=480(160) outweighed *k
*8Cd" T : symmetrized from 230(+40-30) E : unc. estimated by evaluator ok
+981n T : average 12Lo08=47(13) 10St.A=32(6) 08Ba53=44(+13-12) 01Ki13=32(+32-11) *k
+%8In D : Btp symmetrized from 12L008=5.5(+0.3-0.2) *ok
™ T : average 12L008=1.27(0.30) 10St.A=0.86(0.21) 08Ba53=0.92(+0.27-0.17) and ok
P T:  0IKil3=1.2(+1.2-0.4) sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
PKr 387604 500# 40 ms 11 5/27# 11 03Be05 TD 1997 B~=100; B n=117; 8 2n? *
“Rb  —51210 110 54 ms 4 (5/27) 11 1971 B~=100; B n=15.824; f2n? =«
PSr —62512 4 269 ms 1 327 11 1975 B~=100; B~ n=0.100 19
Py —70656 7 1.484 s 0.007 5/2* 11 07Ch07 J 1975 B~=100; B n=1.7 4
Pym  —68514 7 2141.65 0.19 8.6 us 0.8 (17/2%) 11 1985 IT=100
Pzr 77624 11 2.1 s 0.1 1/2% 11 02Ca37 J 1970 B~=100
Pzem 77372 11 251.96 0.09 293 ns 10 7/2% 11 FGK126 J 1970 IT=100 *
“Nb  -82332 12 150 s 02 9/2% 11 1950 B~=100
PNb" 81967 12 365.27 0.08 25 m 02 /2= 11 1960 B~=%1T<3.8
Mo  —85969.0 0.5 65.976 h 0.024 1/2+ 11 1948 B~=100
PMo™ -85871.2 0.5  97.785 0.003 155 ps 0.2 52 11 1958 IT=100
PMo" —85284.9 0.5 684.10 0.19 760 ns 60 /2= 11 1975 IT=100
PTc  -87326.8 1.0 211.1 ky 1.2 9/2% 11 1938 B~=100
PTem  —87184.1 1.0 142.6832  0.0011 6.0067 h 0.0005 /2= 11 1958 IT~100; B~=0.0037 6
“Ru  —87621.8 1.1 STABLE 5/2% 11 1931 1S=12.76 14
“Rh  —85578 7 16.1 d 02 (1/27) 11 1952 B+=100
PRh™ 85513 7 64.6 0.5 47 h 0.1 9/2t 11 1952 B*+~100; IT<0.16
PPd  —82181 5 214 m 02 (5/2)7 11 1955 B+=100
PAg 76712 6 2.07 m 0.05 (9/2)* 11 1967 B+=100
PAg" 76206 6 506.1 0.4 105 s 05 1/27# 11 1978 IT=100
Pcd —69931.1 1.6 16 s 3 5/2t# 11 1978 B+=100; B+p=0.218; ... *
PIn —61380# 200# 31 s 02 9/2t# 11 12Lo08 TD 1994 B+=100; B*p=0.9 4 *
P —60980# 250#  400# 150# # s 1/27# Bt %IT?
PSn —47940# 5004 5# ms (>02us)  9/2t# 10StA I 2011 Bt 2% Btp? *
P8 —475404 S510#  400# 100# 1/27#
*Kr T : also 11Ni01=13(+34-6) -
+“Rb T : ENSDF is weighted average of 6 scattered results; also 1 1Ni01=54.2(1.3) *o%
#9971 J:130.2 yray, E2 to 3/2* and 121.7 keV, y ray, M1 to 1727 sk
+Cd D:...;B a<le4 D : symmetrized from 3+ p=0.17(+11-5)% ok
«P1n T : recent not used 01Ki13=3.0(+0.8-0.7) Hok
*Sn 1: the 3 events reported in 95Ry03 are not trusted by NUBASE ok
100Ky —35050%# 400# 12 ms 8 0* 11 1INi01 TD 1997 B~=100; 3 n?2 B 2n? *
10RL  —46550# 200# 48 ms 3 (3F),47# 08 1INiO1 T 1978 B~=100; B~ n=63; ... *
1005y 59830 10 202 ms 3 0t 08 1978 B~=100; B n=0.78 13
100gpm 58211 10 1618.72 0.20 122 ns 9 (47) 12KaB T 1995 IT=100 *
0y 67333 11 735 ms 7 (- 08 83Wol0 J 1977 B~=100; B~ n=0.92 8 *
100ym 67189 11 144 16 MD 940 ms 30 4+ 08 10Ba3l J 1977 B~=100; B~ n?
1007, 76382 8 71 s 04 0* 08 1970 B~=100
10N —79803 8 1.5 s 02 1+ 08 1967 B~=100
100Nb”  —79490.6 2.8 313 8 MD 299 s 0.11 (5% 08 1967 B~=100
10Nb"  —79456 11 347 8 460 ns 60 (47,57,67) 08 1986 IT=100 *
100NbP 79069 11 734 8 12.43 us 0.26 (87) 08 11IRwA T 1980 IT=100 *
10000 —86189.5 1.0 7.3 Ey 04 0* 08 1930 1S=9.82 31; 2B~ =100
10Tc  —86019.9 1.4 1546 s 0.19 1+ 08 1952 B~~100; £=0.0018 9
100Tem  _85819.2 1.4 200.67 0.04 8.32 us 0.14 @+ o8 1958 IT=100
100Ten _85776.0 1.4 243.95 0.04 32 us 0.2 (6)* 08 1967 IT=100
10Ry  —892238 1.1 STABLE 0* 08 1931 1S=12.60 7
10Rh  —85588 18 20.8 h 0.1 1~ 08 1948 BT=100;e7=4.95
10Rp™ 85513 18 74.782 0.014 214.0 ns 2.0 2+ 08 1965 IT=100
0Rh" 85480 18 107.6 0.2 46 m 02 (5%) 08 1973 IT~98.3; B+ ~1.7
10Rp?  —85368 18 219.61 0.22 130 ns 10 (7t) 08 1984 IT=100
10pg 85227 18 3.63 d 0.09 ot 08 1948 £=100
100pAg 78138 5 2.01 m 0.09 (5" 08 1970 BT=100
10040m 78122 5 15.52 0.16 224 m 0.13 2+ 08 1980 Br=%1T?
10cd  —741946 1.7 49.1 s 05 0* 10 1970 +=100
100y —64310 180 585 s 0.16 61 # 10 12Lo08 TD 1982 B=100; B+p=1.64 24 *
100gn 57280 300 .11 s 0.15 ot 10 12Hi07 T 1994 B+=100; B+p<17 *
100gnm 527804 360# 45004 200# 100# ns 6 # p?
*100K T : symmetrized from 11Ni01=7(+11-3) ok
«100Rb D:...; 3 2n=0.16 8 ok
#1008 T : other 95Pf04=85(7) ok
%100y J: ENSDF=1",2"; but 1~ is favored from (p5/2[303]+n3/2[411]), see 83Wo10 ok
*100Np? E : 34.3keV above 5T isomer sk
«10ONb?  E:420.7keV above 5% isomer ok
#«10ONb?  J:28keV, (E2) yto (67). Mult. from intensity balances sk
#100p D : BT p average 12L008=1.7(0.4) 02P103=1.6(0.3) Kok
#1000 T : average 12L008=5.7(0.3) 02P103=5.9(0.2) 955z01=6.1(0.9) -
%1008 T : average 12Hi07=1.16(0.20) 08Ba53=0.86(+0.37-0.20) 96Ki23=0.94(+0.54-0.26) sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

0Ky —29130# 500# 5# ms (>400ns) 10 100h02 I 2010 BB n%B 2n?

0IRb  —42810# 220# 31.8 ms 3.3 3/2T# 06 1IN0l T 1992 B~=100; B~ n=284; 7 2n? =«

015y 55560 80 113.8 ms 1.7 (5/27) 06 1INiO1 T 1983 B~=100; B~ n=2.37 14 *

10y —65067 7 426 ms 20 5/2% 06 07Ch07 J 1983 B~=100; B~ n=1.94 18 *

0hym 64736 7 3315 0.7 190 ns 40 12KaB ETD 2012 IT=100 *

0tyn 63860 7 1207.0 1.6 870 ns 90 09F005 ETD 2009 IT=100 *

Olzy 73171 8 23 s 0.1 3/2% 06 02Ca37 J 1972 B~=100

0INb 78888 4 71 s 03 (5/2#)* 06 1970 B~=100 *

0IMo  —83516.4 1.1 14.61 m 0.03 1/2 06 1941 B~=100

10V —83502.9 1.1 13.497 0.009 226 ns 7 3/2% 06 1977 1T=100

0IMo"  —83459.4 1.1 57.015 0.011 133 ns 70 5/2% 06 1977 IT=100

0lTe 86341 24 1422 m 0.01 9/2% 06 1941 B~=100

10lTem 86133 24 207.526 0.020 636 us 8 1/2= 06 1964 1T=100

0IRy  —87954.6 1.1 STABLE 5/2% 06 1931 1S=17.06 2

IRy —-87427.0 1.1  527.56 0.10 17.5 us 0.4 11/2= 06 1974 IT=100

0IRh 87411 6 33 y 03 1/2= 06 1948 =100

10IRKy" 87254 6 157.32 0.03 434 d 0.01 9/2% 06 1944 £=92.80 25; IT=7.20 25

0lpd 85431 5 847 h 0.06 5/2% 06 1948 BT=100

0lAg 81334 5 1.1 m 03 9/2% 06 1966 BT=100

10IAgm 81060 5 274.1 0.3 3.10 s 0.10 (1/2)~ 06 1975 1T=100 *

0lcd  —75836.5 1.5 1.36 m 0.05 5/2t# 06 1969 B*=100

0l;n 686104 300# 151 s 1.1 9/2%# 06 97Sz04 T 1988 B=100; B p=? *

Oy _68060# 320# 5504 1004 10# s 1/27# BT=95#; IT=5#

0lsn 60310 300 197 s 0.16 (7/2%) 07 12Lo08 TD 1994 BT=100; BT p=21.07 *
«101RD T : average 11Ni01=31(+5-4) 95Lh04=32(5) ok
#101Sr T : average 11Ni01=113(2) 86Wal7=114(4) 83Wo10=121(6) ok
101y T : average 96Me09=400(20) 86Wal7=440(20) 83Wo10=500(50) sk
%101y T: 93Ru01=279(9) conflicting, not used ok
#10lym T : symmetrized from 187(+49-38) sk
%100yn T : symmetrized from 860(+90-80) *x
#10yn E : from a least-squares fit to Eg using 09F005 level scheme -
+10INb J: + due to M1*E2 y from a + exc. level *%
#101Ag" T : from ENSDF : E3 yto (7/2)" level *ok
#101n T : average 975204=14.9(1.2) 88Hu07=16(3) .
#1018 T : average 12L008=2.1(0.2) 07Se04=1.3(0.5) 07Kal5=1.9(0.3) *k
#1018 D : B*p average 12L008=22(1) 10St.A=20(1) J: from 10Dal7 ok

12Rb  —37710# 300# 37 ms 3 09 1995 B~=100; B n=188; 8 2n? =

102gr 52360 70 69 ms 6 o+ 09 1986 B~=100; B~ n=5.515 *

102y —61173 4 * & 298 ms 9 (27) 09 11Ha48 J 1983 B~=100; B n=4.9 12 *

102ym 609704 200# 2004 200# * & 360 ms 40 (>5) 09 11Ha48 J 1980 B~=100; B n=4.9 12

1027y 71594 9 29 s 02 ot 09 1970 B~=100

12Nb 76311 3 43 s 04 (4%) 09 1972 B~=100

102Nb" —76216 8 94 7 MD 13 s 02 T 09 1976 B~=100

12Mo  —83570 8 11.3 m 0.2 o+ 09 1954 B~=100

127¢ 84571 9 * 528 s 0.15 I 09 1954 B~=100

102em 84551 13 20 10 * 435 m 0.07 (4,5) 09 1954 B~=982;1T=22

2Ry —89102.9 1.1 STABLE o+ 09 1931 1S=31.55 14

12Rh  —86780 5 207.0 d 1.5 (17,27) 09 98Sh21 T 1941 B+=785, =225 *

102Rh™ 86639 5 140.73 0.09 3742 y 0.010 6" 09 99Gil4 J 1962 B ~100; IT=0.233 24

12pg  —87931.0 2.6 STABLE o+ 09 1935 1S=1.02 1; 28" ?

12Ag 82247 8 129 m 03 56009 1960 B+=100

102pgm 82238 8 9.40 0.07 77 m 0.5 2+ 09 1967 BT=515;1T=49 5

12cd —79659.5 1.7 55 m 05 o+ 09 1969 BT=100

1021 —70694 5 233 s 0.1 (6%) 09 958201 J 1981 B=100; Bp=0.0093 13

1028n 64930 100 38 s 02 ot 09 1994 B*=100 *

102gpm 62910 100 2017 2 367 ns 8 (6%) 09 98Li50 E 1996 1T=100 *
*102Rb T : also 11Ni01=35(+15-8) ok
#1028y T : also 11Ni01=85(15) sk
#102y J:in 11Ha48, combining 07Ch07=(2,3) with spectrocopy data from 91Hill sk
*102Rh T : average 98Sh21=207.3(1.7) 61Hi06=206(3) ok
#1028 T : 95Fa.A=4.6(1.4) supersedes 955¢28=4.5(0.7), preliminary from same group *%
«1028p™ T from 11Hi.A Hox
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
15Rb  —33610# 400# 20# ms (>400ns) 3/27# 10 100h02 1 2010 B~ %B n?%B 2n?
103§y —474204 200# 90 ms 40 5/2%# 09 1INi0O1 TD 1997 B~=100; B n?% B 2n? *
13y 58458 11 239 ms 12 5/27# 09 1INiOl T 1994 B~=100; B~ n=8.0 17 *
1Bzr 67821 9 1.38 s 0.07 5/27# 09 09Pe06 TD 1987 B~=100; B~ n<1
13Nb 75025 4 15 s 02 5/27# 09 1971 B~=100; B~n?
13Mo  —80967 9 675 s LS5 3/2% 09 09Ch09 J 1963 B~=100
131c 84602 10 542 s 0.8 5/2% 09 1957 B~=100
18Ry —87263.6 1.1 39.247 d 0.013 3/2% 09 1945 B~=100 *
1BRy" 870254 1.3 2382 0.7 1.69 ms 0.07 11/2= 09 1964 IT=100
15Rh  —88028.1 2.4 STABLE 1/2= 09 1934 1S=100.
15Rh™  —87988.3 2.4  39.753 0.006 56.114 m 0.009 7/2% 09 1943 IT=100
103pq  —87485.0 2.5 16991 d 0.019 5/2% 09 1950 £=100
10340 —84800 4 657 m 0.7 7/2% 09 1954 B+=100
10340™ 84666 4 13445 0.04 57 s 03 /2= 09 1962 IT=100
13cd —-80652.0 1.8 73 m 0.1 5/2t# 09 1960 B+=100
131 74630 9 60 s 1 9/2t# 09 975204 T 1978 B*=100
1031y 73998 9 6317 0.1 34 s 2 1/27# 09 1988 B+=67;1T=33
13n  —66970 70 70 s 02 5/2t# 09 1981 B*=100; Bp=1.21
1038 —56180# 300# <50ns  5/2t# 11Hi.A 1 p? *
*1038p T : symmetrized from 11Ni01=68(+48-20) ok
03y T : average 11Ni01=234(+18-15) 09Pe06=260(+40-20) 96Me09=230(20) and Kok
%103y T:  96Lh04=190(50) D : average 09Pe06=8(2)% 96Me09=8(3)% Kok
18Ry T : other recent 09G029=39.210(0.038) *k
x1035b I:10St.A<200ns 95Ry03>1.5 s sk
1045y —44110# 300# 44 ms 8 0t 07 1IN0l TD 1997 B~=100; B n?% B 2n? *
104y 540604 400# 197 ms 4 07 1INiO1 T 1994 B~=100; B~ n=3410; B 2n?
W47y 65730 10 920 ms 28 0t 07 09Pe06 TD 1990 B~=100; B n<1
14Nb  —71825 3 * 49 s 03 (1) o7 1971 B~=100; B~ n=0.06 3 *
14Nb"  —71610 120 220 120 BD * 940 ms 40 high 07 1976 B~=100; B~ n=0.05 3
1Mo —80356 9 60 s 2 ot 07 1962 B~=100
104Tc 82507 25 183 m 03 (3%) 07 1956 B~=100
104cm 82437 25 69.7 0.2 3.5 ps 03 (5%) 07 1981 IT=100 *
04T 82401 25 106.1 0.3 400 ns 20 ) 07 1999 IT=100
104Ru —88093.7 2.6 STABLE ot 07 1931 1S=18.6227; 2B~ ?
104Rh  —86955.7 2.4 423 s 04 07 1939 B~~100; B+=0.45 10
I4Rh"  —86826.7 2.4 128.9679  0.0005 434 m 0.03 5t 07 1939 1T~100; B~=0.13 1
104pd  —89395.0 1.3 STABLE ot 07 1935 IS=11.148
104Ag 85116 4 69.2 m 1.0 5t 07 1955 B+=100
10440m  —85109 4 6.90 0.22 335 m 20 2t 07 1959 B+=100; IT<0.07
%4cd —83968.2 1.7 577 m 1.0 ot 07 1955 +=100
04 76183 6 1.80 m 0.3 (6%) 07 1977 B*=100
10410 —76090 6 93.48 0.10 157 s 05 (3%) 07 1988 IT=80; B*+=20
10480 71627 6 208 s 05 ot 07 1985 B+=100
1048 —59170 120 470 ms 130 07 95FaA D 1995 B+=% Brp<7;p<T; a0 ? *
#1048y T : symmetrized from 11Ni01=43(+9-7) .
104y D : from 09Pe06 sk
*1%4Nb D : B~ n=0.71% of 83En03, conflicting, not used Kok
#1%Tem ] E2 yto (31) level (from ENSDF) sk
#104Sh T : symmetrized from 440(+150-110) D : 95Fa.A supersedes 955¢28 p<1% Kok
1058y 386104 500# 50 ms 30 05 1INi0O1 TD 1997 B~=100; 3 n? B 2n? *
105y 508204 500# 84 ms 5 5/27# 05 09Pe06 TD 1994 B~=100; B~ n<82; f~2n ? *
1057 —61471 12 670 ms 28 05 09Pe06 TD 1992 B~=100; B~ n<2
15Nb  —69912 4 295 s 0.06 5/2t# 05 1984 B~=100; B n=1.79
15Mo 77343 9 356 s 1.6 (5/27) 05 1962 B~=100
1057¢ 82290 40 7.6 m 0.1 (3/27) 05 1955 B~=100
1SRy —85932.5 2.6 444 h 0.02 3/2% 05 1945 B~=100
105Ry™  —85911.9 2.6  20.610 0.013 340 ns 15 (5/2)* 05 1974 IT=100
105Rh  —87850.6 2.5 35.357 h 0.037 7/2F 05 09Go29 T 1945 B~=100
15Rh"  —87720.8 2.5 129.782 0.004 429 s 03 1/2= 05 1950 IT=100
105pd  —88417.8 1.1 STABLE 5/2% 05 1935 1S=22.33 8
105pgm  —87928.7 1.1 489.14 0.04 36.1 us 0.4 11/2= 05 1970 1T=100
10540 87071 5 4129 d 0.07 /2= 05 1939 B+=100
10540m 87046 5 25.479 0.016 723 m 0.16 7/2% 05 1969 IT~100; B+=0.34 7
15cd 843338 1.4 555 m 0.4 5/2% 05 1950 B=100

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

1051 —79641 10 507 m 0.07 9/2% 05 1975 BT=100

105mm 78967 10 674.08 0.25 48 s 6 (1/2)~ 05 1975 IT=?; BT=25#

105n —173338 4 34 s 1 (5/2%) 05 85De08 J 1981 B=100; Bp="

1056p  —64016 22 .12 s 0.6 (5/27) 05 95FaA T 1994 BT 7 p<0.1; BTp? *

105 e —52810 300 633 ns 66 (7/2%) 06 06Se08 T 2006 o100 *
%105gr T : symmetrized from 11Ni01=40(+36-13) ok
%105y T : symmetrized from 11Ni01=83(+5—4); other not used 09Pe06=160(+85-60) *k
*1055h T : 95Fa.A supersedes 95S¢28=1.30(0.15), preliminary from same group ®o%
*1058b D : p 05Li47<0.1% above 430keV disagrees with 94Ti03~:1% -
#10Te T : average 06Li41=620(70) 06Se08=700(+250-170) *ok
«105Te J : same spin as 171.7 state in 1015 Kk

1068y —34790#  600# 20# ms (>400ns) 0f 10 100h02 I 2010 BB n%p 2n?

106y —46050#  S00# 72 ms 20 08 1INi0O1 TD 1997 B~=100; B n?% B 2n? *

067y —58910# 200# 187 ms 11 0t 11 09Pe06 TD 1994 B~=100; B n<7 *

106Nb  —66200 4 1050 ms 100 2# 08 09Pe06 T 1976 B~=100; B n=4.53 *

106Nb™  —65780 100 416 100 670 ns 100 12KaB ET 1999 IT=100 *

00Mo  —76141 9 873 s 0.2 ot 08 1969 B~=100

106 —79775 12 356 s 0.6 (1,2) 08 1965 B~=100

106Ry  —86322 5 371.8 d 0.18 ot 08 1948 B~=100

106Rh  —86362 5 30.07 s 0.35 1+ 08 1947 B~=100

106Rh™ 86230 10 131 11 BD 131 m 2 (6)" 08 1955 B~=100

106pq —89907.4 1.1 STABLE ot 08 1935 1S=27.333

106Ag 86942 3 2396 m 0.04 1™ 08 1937 Br=2 B~=0.5

106 A0m 86852 3 89.66 0.07 828 d 0.02 6t 08 1938 B*=100; IT<4.2e-6

106cd  —87132.0 1.1 STABLE (>410Ey) 0t 08 02Tr04 T 1935 1S=1.256; 28" ?

1061 —80608 12 62 m 0.1 7t 08 1962 BT=100

106 80579 12 28.6 0.3 52 m 0.1 (2)* 08 1966 B*=100

1065 —77354 5 1.92 m 0.08 ot 08 1975 B=100

1065h —66473 7 600 ms 200 (2t) 08 1981 BT=100

1065H"  —66370 7 103.5 0.3 226 ns 14 (4t) 08 99S008 T 1998 IT=100 *

106 e —58220 100 80 pus 13 0t 08 05Ja03 T 1981 =100 *
%100y T : symmetrized from 11Ni01=62(+25-14) sk
%1007y T : symmetrized from 11Ni01=186(+11-10); other not used 09Pe06=260(+40-36) *k
+10°Nb T : unweighed average 09Pe06=1240(20) 96Me09=900(20) 83Sh06=1020(50) ok
«1ONb™ T : symmetrized from 12Ka.B=661(+110-97); other 99Ge01=840(40) Hox
%106gpm T : average 99S008=232(21) 98Li50=220(20) *k
#100Te T : average 05Ja03=85(+25-15) 94Pal1=60(+40-20) 81Sc17=60(+30-10) ok

1078y —28900#  700# 10# ms (>400ns) 10 100h02 I 2010 BB n?%p 2n?

107y —42360# 5004 45 ms 12 5/2t# 08 1INi0Ol TD 1997 B~=100; B n?% B 2n? =«

1077y —54270#  300# 138 ms 4 08 1INi0O1 T 1994 B~=100; B n<23 *

07Nb  —63720 8 296 ms 7 5/2T# 08 96Me09 TD 1992 B~=100; B~ n=7438 *

WMo —72558 9 35 s 05 (5/2%) 08 1972 B~=100

07Mo™  —72493 9 65.4 0.2 420 ns 30 (1/2%) 08 1976 IT=100

1071¢ —78748 9 212 s 02 3/27# 08 1965 B~=100

107em 78718 9 30.1 0.1 385 us 0.05 (1/2%) 08 2007 IT=100

107Ten 78682 9 65.72 0.14 184 ns 3 (5/27) 08 1974 IT=100

Ry —83860 9 375 m 0.05 (5/2)" 08 1951 B~=100

7Rh  —86864 12 217 m 04 7/2% 08 1951 B~=100

107Rh"  —86596 12 268.36 0.04 >10 us 1/2= 08 1986 1T=100

107pq —88372.5 1.2 6.5 My 03 5/2% 08 1958 B~=100

107pgm  —88256.8 1.2 115.74 0.12 850 ns 100 1/2 08 1969 IT=100

107pgn —88157.9 1.2 214.6 0.3 213 s 05 11/2= 08 1952 IT=100

07Ag  —88406.6 2.4 STABLE 1/2= 08 1924 IS=51.839 8

107Agm  —88313.5 2.4 93.125 0.019 443 s 02 7/2% 08 1940 IT=100

07cd —86990.2 1.7 6.50 h 0.02 5/2 08 1946 B*=100

1071 —83564 11 324 m 03 9/2% 08 1949 BT=100

107pm - 82886 11 678.5 0.3 504 s 0.6 1/2= 08 1973 IT=100

1078n —78512 5 290 m 0.05 (5/27) 08 1976 B*=100

1075h —70653 4 40 s 02 5/2T# 08 1994 BT=100

107 Te —60540 70 31 ms 0.1 5/2t# 08 1979 a=7030; B 2% Bp?

1071 —49570#  300# 20# us 5/2%# a?
107y T : symmetrized from 11Ni01=41(+15-9) Kok
#1077r D : from 09Pe06 Kok
+107Nb T : average 09Pe06=290(11) 96Me09=300(30) 91Hi02=300(10) ok
*107Nb D : average 09Pe06=8(1)% 96Me09=6.0(1.5)% .
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

08y _373004 600# 60 ms 40 10 1IN0l TD 2010 B~=100; B n?; B 2n? *
1087 —51350# 400# 73 ms 4 0t 11 1IN0l TD 1997 B~=100; B~n?

1087pm 492804 400# 2074.5 0.5 540 ns 30 (6%) 11 12KaB EJT 2011 IT~100 *

I8Nb  —59546 8 210 ms 5 (2¥) 08 09Pe06 T 1994 B~=100; B~ n=6.25; f~2n?
18Nb™  —59380 8 166.5 0.7 109 ns 2 (47,5) 12Ka.B ETJ 2012 IT=100 *
108Mo  —70762 9 1.105 s 0.010 o' 08 09Pe06 TD 1972 B~=100; B n<0.5 *
1087 —75921 9 5.17 s 0.07 (2)* 08 1970 B~=100

18Ry —83659 9 455 m 0.05 ot 08 1955 B~=100

08Rh  —85032 14 168 s 05 08 1955 B~=100

8Rh™ 84917 12 115 18 MD 60 m 03 (5)% 08 1969 B~=100

108pg  —89524.4 1.1 STABLE 0" 08 1935 1S=26.46 9

10840 876067 2.4 2382 m 0011 08 1937 B~=97.15 20; B+=2.85 20
108Agm  —87497.2 2.4  109.466 0.007 438 y 9 6t 08 1969 BT=91.39;1T=8.79

108cd  —89252.6 1.1 STABLE (>410Py) 0f 08 95Gel4 T 1935 1S=0.89 3; 28" ?

1081 —84120 9 580 m 1.2 7" 08 1949 BT=100

1081y 84090 9 29.75 0.05 39.6 m 0.7 2+ 08 1955 BT=100

108gn 82070 5 1030 m 0.08 ot 08 1968 B=100

108gh  —72445 5 74 s 03 (4*) 08 1976 BT=100

108 —65782 5 2.1 s 0.1 0f 08 85Ti02 D 1974 Bt=514;a=494; ... *

18] _52650 130 36 ms 6 I*# 08 94Pal2 D 1991 a=7; B+=9#; p<l; B+p? *
%108y T : symmetrized from 11Ni01=25(+66-10) ok
#1087pm T : symmetrized from 12Ka.B=536(+26-25); other 11Sul1=620(150) .
*108Mo T : average 09Pe06=1.110(0.011) 95J002=1.090(0.020) D : B nnot allowed o
#108Te D:...; Bp=2.410; BT <0.065 ok
#1081 D : BT=9%# estimated in 94Pal2 using theoretical §* half-life ~2400 ms ok
109y —33200# 700# 15# ms (>400ns) 5/2"# 10 100h02 I 2010 B~ 2%B n? B 2n?

1097 —46190# 500# 80 ms 30 06 11Ni01 TD 1997 B~=100; B~ n? B 2n? *
19Nb  —56620 530 101 ms 9 5/2t# 06 1IN0l T 1994 B~=100; B n=315 *

1ONb”  —56310 530 312.2 0.5 115 ns 8 12Ka.B  ET 2011 IT=100

109Mo  —66672 11 700 ms 14 5/2t# 06 09Pc06 TD 1992 B~=100; B n=1.36

09Mom —66602 11 69.7 0.5 210 ns 60 (1/2%) 12KaB ET 2012 IT=100

1Te  —74281 10 1.14 s 0.03 3/27# 06 09Pe06 T 1976 B~=100; B~ n=0.08 2

Ry —80736 9 345 s 1.0 5/2# 06 1967 B~=100

1Ry™  —80640 9 96.2 0.3 680 ns 30 (5/27) 06 1976 IT=100

19Rh  —85000 4 80 s 2 7/2t 06 1972 B~=100

109RKh"  —84774 4 225974 0.021 1.66 us 0.04 3/2* 06 FGKI127 J 1987 IT=100 *

19pd  —87606.6 1.1 13.7012 h 0.0024 5/2% 06 1937 B~=100

109pgm 874932 1.1 113.400 0.010 380 ns 50. 1/2% 06 1978 IT=100

109pgn  _87417.6 .1 188.990 0.010 4.696 m 0.003 11/2= 06 1957 IT=100

19Ag  —88719.9 1.3 STABLE 1/2= 06 1924 1S=48.161 8

109Agm  —88631.9 1.3 88.0341 0.0011 396 s 02 7/2% 06 1967 IT=100

19cd  —88504.4 1.5 4614 d 12 5/2% 06 1950 =100

109Ccgm  —88444.9 1.5 59.49 0.11 12 us 2 1/2% 06 1956 IT=100

109Ccgr —88040.9 1.5 4635 0.3 10.9 us 0.5 11/2= 06 1964 IT=100

1097 —86488 4 4.167 h 0.018 9/2% 06 1948 BT=100

1091y 85838 4 650.1 0.3 1.34 m 0.07 1/2= 06 1966 IT=100

1091y 84386 4 2101.8 0.2 209 ms 6 (19/2%) 06 1963 IT=100

19gn  —82631 8 180 m 0.2 5/26%) 06 1966 B+=100

109gh 76251 5 170 s 07 5/2t# 06 1976 B*=100

19T —67715 4 46 s 03 (5/2+) 06 1967 Bt=96.113; a=3.913;...

1091 _57673 6 103 us 5 1/2 06 07Ma35 D 1984 p=100; 2=0.014 4

19Xe  —46170 300 13 ms 2 7/2+4 06Li41 TDJ 2006 a=100; B+ % B*p? *
#1097 T : symmetrized from 11Ni01=63(+38-17) *k
«19Nb T : symmetrized from 11Ni01=100(+9-8); others 09Pe06=130(20) 96Me09=190(30) *k
*1Nb D : 09Pe06 B~ n<15% conflicting ok
«1Nb™  E: other 11Wa03=313.1(0.5) keV %
*!ONb” T :symmetrized from 12Ka.B=114(+8-7); other 11Wa03=150(30) .
«!Rh"  J:225.9keV E2 yray to 7/2* ok
*109Te D:...; B"p=9.431; B <0.005 Kok
%109Xe T : same as 150 level in '®Te Kok

107 _42890# 600# 42 ms 13 0t 12 1997 B~=100; f"n?; f~2n? *

UONb  —52140# 2004 82 ms 4 (5)+ 12 1994 B~=100; B~ n=408; B~ 2n ?

H0Mo  —64549 24 296 ms 17 ot 12 1992 B~=100; B n=2.07

0T 71032 10 900 ms 13 (2,37) 12 1976 B~=100; B~ n=0.042

10Ry  —80071 9 1204 s 0.17 ot 12 1970 B~=100

10RL  —82829 18 * 335 s 0.12 (1) 12 1963 B~=100

HORK"™  —82610# 1504  220# 150# * 285 s 1.3 (67) 12 1969 B~=100

10pq  —88331.5 0.7 STABLE (>600Py)  0* 12 52Wi26 T 1935 IS=11.729; 2B~ ?

10Ag  —87457.8 1.3 2456 s 0.11 1+ 12 1937 B~~100; €=0.30 6

H0Agm 874567 1.3 1.112 0.016 660 ns 40 2712 1975 IT=100

H0Ag" 873402 1.3 117.59 0.05 24983 d 0.04 6F 12 1938 B~=98.67 8;IT=1.33 8

10cd  —90348.8 0.6 STABLE 0" 12 1925 1S=12.49 18

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

.. A-group continued ...

101 —86471 12 492 h 008 7t 12 1939 B =100

Moy 86409 12 62.08 0.04 69.1 m 05 2+ 12 1962 B*=100

110gp —85842 14 4.154 h 0.004 0F 12 1965 £=100

1105 —77450 6 236 s 03 3%t 12 1972 Bt=100

10T —72230 7 186 s 038 0* 12 1977 B*=100; =0.003#

10y —60460 50 664 ms 24 (17 12 1977 B+=834; 0=174;... *

10Xe 51920 100 93 ms 3 0t 12 1981 a=6435; B % Bp?
#110Zp T : symmetrized from 11Ni01=37(+17-9) *k
#1101 5 BTp=113; Bta=1.13 Kok

Mzy —37560# 700# 30# ms (>400ns) 10 100h02 I 2010 BB n2%B 2n?

INb  —48880# 300# 52 ms 6 5/2# 09 11INi01 TD 1997 B=100; B n?% B 2n? =«

Mo —59938 13 186 ms 9 1/2t# 09 11Kul6 T 1994 B~=100; B~ n<12 *

Mo™ 598404  50#  100# 50# 200 ms 7/2°# 11Kul6 TD 2011 B~=100

e —69023 11 350 ms 11 3/27# 09 09Pe06 T 1988 B~=100; B~ n=0.85 20

MRy  —76783 10 212 s 007 5/2% 09 1971 B~=100

MRh  —82305 7 11 s 1 (7/27) 09 1975 B~=100

tipq —85986.5 0.8 234 m 02 5/2% 09 1937 B~=100

Hipgm  85814.3 0.8 172.18 0.08 55 h 0.1 11/2= 09 1952 1T=733; =273

Mag 882163 1.5 745 d 001 /2= 09 1937 B~=100

HIAgm  —88156.5 1.5 59.82 0.04 648 s 08 7/2% 09 1957 1T=99.3 2; 7=0.72

Med  —89253.1 0.6 STABLE /2% 09 1925 1S=12.80 12

cgm —88856.9 0.6 396214  0.021 4850 m 0.09 11/2= 09 1945 IT=100

B —88391 4 2.8047 d 0.0004 9/2% 09 1947 £=100

Hpm 87854 4 536.99 0.07 7.7 m 02 1/2= 09 1966 IT=100

tign —85940 5 353 m 06 7/2% 09 1949 B*T=100

Higpm 85685 5 254.71 0.04 125 us 1.0 /2% 09 1972 IT=100

11gp —80837 9 75 s 1 (5/2%) 09 1972 Bt=100

MTe —73587 6 262 s 06 (5/2)* 09 05Sh24 T 1967 B=100; Bp=? *

iy —64954 5 25 s 02 5/274 09 1977 B+=100; a~0.1; f7p ?

HxXe 54390 90 740 ms 200 5/2t# 09 12Ca03 D 1979 B2 a=1041.9;B7p?

Hxem non existent RN 900 ms 200 90Tu.A T *
*!1INb T : symmetrized from 11Ni01=51(+6-5) Kk
*1"Mo T : other 09Pe06=200(+41-36) .
M1 Te T : others 67Ka01=19.0(7) 67B0o41=19.5(5) conflicting, not used *k
*Xem I : from assigning & decay to isomer in older version of ENSDF *ok

127y —33810# 700# 15# ms (>400ns) O 10 100h02 I 2010 BB n2%B 2n?

12Nb  —44270# 300# 35 ms 8 2# 97 1INi0Ol TD 1997 B~=100; B n?% B 2n? =«

2Mo  —57460# 200# 121 ms 12 0* 97 1INi0O1 TD 1994 B~=100; f7n? *

27¢ —65255 6 290 ms 11 2%# 97 (09Pe06 TD 1990 B~=100; B n=1.52 *

12em 64903 6 3523 0.7 150 ns 17 97 10Br15 T 2010 1T=100 *

MRy —75629 10 175 s 0.07 0f 97 1970 B~=100

"2Rh  —79730 40 34 s 04 1™ 97 99LhO1 T 1972 B~=100 *

12Rh™  —79390 60 340 70 BD 6.73 s 0.15 >3 97 99LhO1 T 1987 B~=100 *

112pq —86322 7 21.03 h 0.05 0* 97 1951 B~=100

2Ag 865837 2.4 3.130 h  0.009 20 97 1938 B~=100

2cd —905758 0.6 STABLE ot 97 1925 1S=24.13 21

121 —87991 4 1497 m 0.10 1 97 1947 B=563; =443

2y 87834 4 156.59 0.05 20.56 m 0.06 4+ 97 1953 IT=100

217 87640 4 350.76 0.09 690 ns 50 7t 97 1976 1T=100

W2mr 87377 4 613.69 0.14 2.81 us 0.03 8~ 97 87Eb02 J 1976 IT=100

1128p —88656.0 0.6 STABLE 0* 97 1927 1S=0.97 1; 2B+ ? *

1128h —81599 18 514 s 1.0 3t 97 1959 B*=100

12gpm - —80803 18 796.4 0.3 560 ns 120 8§ # 97 1976 IT=100

12T —77568 8 20 m 02 0f 97 1976 B*=100

121 —67063 10 342 s 0.11 1"# 97 78Rol9 D 1977 B*=~100; ¢=0.0012; ... *

2Xe  —60026 8 27 s 08 0t 97 94Pall D 1978 Tx100; 0=0.98; BTp?  x

12¢g —46290 90 490 pus 35 1"# 02 12Ca03 TD 1994 p~100; 0<0.26 *
«!12Nb T : symmetrized from 11Ni01=33(+9-6) *%
*«112Mo T : symmetrized from 11Ni01=120(+13-11) Kk
#1127 D : B~ n=1.5(0.2)% from 99Wa09; other 09Pe06=4(1)% sk
*112Tc 1: also an isomer with T=150(17) ns decaying by y-rays of 258, 92 keV Kok
w12 E : 12Ka.B=93.1(0.5) keV and 259.2(0.5)keV 7 rays in cascade to 2" # ground-state -
s!12em T : other 12Ka.B=218(+60—43) sk
«112Rh T : supersedes 91Jo11=2.1(0.3) and 88Ay02=3.8(0.6) of same group Kk
«! 2R T : supersedes 88 Ay02=6.8(0.2) -
#1128 T: >1.3 Zy for neutrinoless €€ transition to 05 state in !'>Cd Hok
#1121 D:...; B p=0.88 10; BT 0=0.104 12 ok
#1121 D: B*pand B+« are derived from B p/a=735(80) B p/B+ a=8.5(2), in 85Ti02 ok
«112Xe D : « intensity is estimated from 94Pal1=0.8(+1.1-0.5)% and 78R019=0.84% Kk
#12Cs T : average 12Ca03=506(55) 12Wal0=470(50) 94Pa12=500(100) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

IBNb 405104 400# 20# ms (>300ns) 5/2"# 10 97Be70 1 1997 BB n?%B 2n?

BMo  —527704# 3004 79 ms 6 3/2%# 10 1INi0l TD 1994 B~=100; Bn? *

BTc 62812 3 169 ms 18 5/2t# 10 09Pe06 T 1992 B~=100; B n=2.13 *

1B3Tem 62698 3 114.4 0.5 527 ns 16 (5/27) 12KaB ET 2010 1T=100 *

3Ry —71870 40 800 ms 50 (1/27) 10 1988 B~=100

IBRu™ 71740 40 130 18 510 ms 30 (7/27) 10 98Kul7 E 1998 IT=2, B~ =? *

IBRh  —78768 7 280 s 0.12 (7/27) 10 93Pell J 1971 B~=100

Bpd 83591 7 93 s 5 (5/2%) 10 1954 B~=100

13pgm 83510 7 81.1 0.3 300 ms 100 (9/27) 10 1993 IT=100

3Ag 87027 17 537 h 0.05 1/2= 10 1949 B~=100

1B Agm 86984 17 43.50 0.10 687 s 1.6 7/2% 10 1958 IT=64 7; B~=367

3cd  —89043.3 0.4 8.04 Py 0.05 /2% 10 1925 1S=12.22 12; B~=100 *

Bcdgm —88779.8 0.4 263.54 0.03 13.89 y 0.11 11/2= 10 11KoOl TD 1965 B7=99.9036 19; IT=0.0964 19

1310 —89365.8 0.9 STABLE 9/2% 10 1934 1S=4.29 5

B3y —88974.1 0.9 391.699 0.003 1.6579 h 0.0004 1/2= 10 1939 1T=100 *

3sn 883282 1.6 115.09 d 0.03 /2% 10 1939 B*=100

13gn”  —-88250.8 1.6  77.389 0.019 214 m 04 7/2% 10 1961 IT=91.123; B+=8.9 23

138 84417 17 6.67 m 0.07 5/2t 10 1958 BT=100

BTe 78347 28 1.7 m 02 (7/2%) 10 1974 B*=100

131 —71120 8 66 s 02 5/2T# 10 1977 BT=100; @=3.310e-7; ... *

BXe  —62204 7 274 s 0.08 5/2# 10 1973 T2100; a=~0.011; ... *

1B3Cs  —51764 9 16.7 us 0.7 (3/27) 10 1984 p=100
*«113Mo T : symmetrized from 11Ni01=78(+6-5) o
«!13Tc T : average 09Pe06=160(+50—40) 99Wa09=170(20) J:07Ku23 > 5/2 *k
«13Te™ T other recent 10Br15=500(100) E : other 10Br15=114(1) -
#*'BRu”  E:above the 99keV level and below 160 keV -
13¢d T : from 07Be61=8.037(0.005)(0.05 systematics); *k
«113Cd T: other 09Da03=8.00(0.11)(syt 0.24) outweighed Kok
#13Cd™ T :average 11Ko01=13.97(0.13) 72Wal 1=14.6(0.5) 65F102=13.6(0.2) ok
s T:99.476 m 23 Kok
#1131 D:...;8% a? ok
«13Xe D:...; B p=74; B a=~0.007 4 ok
*13Xe D : a=0.0024-0.0204% from estimated limit for the reduced width, see 85Ti02 Kok
+13Xe D:  BTpand B« derived from B p/a=605(35) and B p/B+ a=500-1500 in 85Ti02 ok

H4Nb  —35390# 5004 15# ms (>400ns) 0" 12 2010 B~ 7 B~ n=52.5#; B~ 2n=6.2#

4Mo  —49810# 300# 63 ms 11 ot 12 1997 B~=100; B n? *

WTe 587704 100# 90 ms 20 (1*) 12 1IRi0O1 TJ 1994 B~=100; B~ n=? *

Héem 58438 13 330# 100# 100 ms 20 (4,5) 12 11Ri0O1 TI 2011 B~ %Bn?

Ry —70222 4 540 ms 30 0t 12 06Mo07 T 1991 B~=100; B n? B 2n? *

4Rh  —75710 70 1.85 s 0.05 1™ 12 1988 B~=100

H4RK"  —75510%# 1704  200# 150# 1.85 s 0.05 (77) 12 1987 B~=100

4pd 83491 7 242 m 0.06 0t 12 1958 B~=100

4Ag  —84931 5 46 s 0.1 1™ 12 1958 B~=100

Hapgm 84732 7 199 5 1.50 ms 0.05 (<6%) 12 1990 IT=100

4cd - —90014.8 0.4 STABLE (>92Py) 0" 12 95Gel4 T 1925 1S=28.7342; 2B~ ?

141 —885684 0.9 719 s 0.1 1™ 12 1937 B7=99.50 15; B7=0.50 15

W —88378.1 0.9  190.2682 0.0008 49.51 d 0.01 5t 12 1939 1T=96.75 24; f7=3.25 24

4" —88066.5 0.9  501.948 0.003 43.1 ms 0.6 8~ 12 1958 IT=100

Wnr 879267 0.9  641.745 0.003 43 us 04 7t 12 1975 IT=100 *

48n  —90557.3 1.0 STABLE 0t 12 1927 1S=0.66 1

Hagpm  —87469.9 1.0 3087.37 0.07 733 ns 14 712 1980 1T=100

148h 84496 22 349 m 0.03 3t 12 1959 B*=100

14gpm - —84001 22 495.5 0.7 219 us 12 (87) 12 1973 IT=100

4Te 81889 28 152 m 0.7 0t 12 1968 BT=100

14y —72800# 300# 2.1 s 02 1™ 12 1977 BT=100; Bp?

Hapn— _72530%# 300#  265.9 0.5 62 s 05 (7) 12 JBI9%6 D 1995 BT=912;1T=9 2 *

4Xe 67086 11 100 s 04 0 12 1977 B*=100

4cs 54680 70 570 ms 20 (1) 12 1978 BH=100; 0=0.018 6; ... *

4Ba  —45960 110 530 ms 230 0t 12 1995 BT=100; BTp=20 10; ... *
+14Mo T : symmetrized from 11Ni01=60(+13-9) ®ok
*114T¢ T : others, might be mixture of ground-state and m : 06Mo07=91(+62-35) 99Wa09=150(30) *k
#14Ru T : average 06Mo07=510(+69-65) 92J005=530(60) 91Le09=570(50) ok
*!14 P T : typo in ENSDF2012 : 4.3 ns ®ok
w14y D : evaluated for NUBASE by J. Blachot, based on "I IT decay ok
#14Cs D:...; B p=8.713; f*=0.193 ok
«14Ba D:...; a=0.9 3; 2C<0.0034 Kok
#114Ba T : symmetrized from 430(+300-150) .
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

ISNb  —31350# 5004 10# ms (>400ns) 5/27# 10 100h02 I 2010 BB n% B 2n?

SMo  —44750%#  400# 90 ms 50 10 11Ni01 TD 2010 B~=100; B n? B 2n? *

STe  —55910#  200# 85 ms 14 3/27# 07 1INiOl T 1994 B~=100; B~ n=17# *

BRu —66300 70 322 ms 19 (3/2%) 05 1IRi07 J 1992 B~=100; B~n? *

ISRu™  —66050# 120# 250# 100# 76 ms 6 (7/27) 10Ku25 TJ 2010 1T=100

ISRh  —74229 7 990 ms 50 (7/2%) 07 11Ri07 J 1988 B~=100; B n?

15pd - —80427 14 25 s 2 (1/27) 05 10Kul9 J 1958 B~=100 *

15pdgm 80338 14 89.18 0.25 50 s 3 (7/27) 05 10Kul9 J 1987 B~=92.0 20; IT=8.0 20 *

5Ag  —84983 18 200 m 0.5 1/2= 05 1949 B~=100

HSAgm  —84942 18 41.16 0.10 18.0 s 0.7 7/2% 05 1958 B~=79.03;1T=21.03

15cd —88084.4 0.7 53.46 h 0.05 /2 05 1939 B~=100

15cdm —87903.4 0.9 181.0 0.5 4456 d 024 11/2= 05 FGKI27 J 1959 B~~100; IT<0.003 *

Sy —89536.343  0.012 441 Ty 25 9/2t 05 1924 1S=95.71 5; B~=100

5™ —89200.099  0.021  336.244  0.017 4486 h 0.004 /2= 05 1961 1T=95.07; B~=5.07

58n  —90033.833  0.015 STABLE /2% 05 1927 1S=0.34 1

158 —-89421.02 0.04  612.81 0.04 3.26 us 0.08 7/2% 05 1967 1T=100

158n"  —89320.19 0.12 713.64 0.12 159 us 1 11/2= 05 1958 1T=100

158 —87003 16 321 m 03 5/2% 05 1958 B+=100

1585y 84207 16 2796.26 0.09 159 ns 3 (19/2)~ 05 1977 1T=100

5Te  —82063 28 * 58 m 02 7/2% 05 1961 BT=100

15Tem 82053 29 10 7 * 67 m 04 (1/2)* 05 GAu E 1974 B+=100; IT<0.06 *

5Ter 81783 28 280.05 0.20 7.5 us 0.2 11/2= 05 1972 1T=100

1151 —76338 29 1.3 m 02 5/2t# 05 1969 BT=100

5Xe 68657 12 18 s 4 (5/2%) 05 1969 B+=100; BTp=0.346;... *

5cs  —59700# 3004 1.4 s 08 9/2t# 05 1978 B=100; Bp~0.07

15Ba  —49030# 500# 450 ms 50 5/2t4 05 1997 BT=100; BT p>15
*!15Mo T : symmetrized from 11Ni01=51(+79-19) sk
BT T : average 11Ni01=83(+20-13) 06Mo07=73(+32-22) *k
Ry T : average 10Ku25=318(19) 06M007=405(+96-80); other 92Ay02=740(80) *k
*BRu J : suggested in 11Ri07 from B~ decay study *%
' 5Pd T : previously 04Ur04=(3/2") -
#*I5Pd” ] :E3 transition to ground-state, previously 04Ur04=(9/2") sk
e J : measured magnetic moment and L(d,p)=5 *%
115 E : less than 20 keV, from ENSDF ok
#115Xe D:...; =0.0003 1 Kk

oMo —41500# 5004# 20# ms (>400ns) 0" 10 100n02 I 2010 BB n2%B 2n?

HoTe  —51460# 3004 59 ms 13 2%# 10 1INi0O1 TD 1997 B~=100; B n? B 2n? *

H6Ru  —64069 4 210 ms 30 0t 10 1994 B~=100; B7n? *

H6Rh  —70740 70 * 685 ms 39 1t 10 06Mo07 TD 1970 B~=100; B n<2.1 *

HoRh™  —70540# 170# 200# 150# * 570 ms 50 (67) 10 1987 B~=100

16pd 79832 7 11.8 s 04 0t 10 1970 B~=100

16Ag 82543 3 3.83 m 0.08 0-) 10 1958 B~=100 *

16Agm 82495 3 47.90 0.10 20 s 1 (3%) 10 2005 B~=93.0; IT=7.0

H6Ag" 82413 3 129.80 0.22 93 s 03 (67) 10 1970 B~=92.0; IT=8.0

6cd  —88712.56  0.16 30 Ey 4 0t 10 03Da09 T 1925 1S=7.49 18; 2~ =100 *

6[n  —88249.75 0.22 14.10 s 0.03 17 10 1937 B~~100; €=0.023 6 *

Hompm  —88122.48 022 127.267  0.006 5429 m 0.17 5t 10 1945 B~=100

Hom"  —87960.09 0.22 289.660  0.006 2.18 s 0.04 8~ 10 1950 1T=100

16sn  —91525.99 0.10 STABLE 0* 10 1922 1S=14.549

16gn™  —89160.02 0.10  2365.975 0.021 348 ns 19 5 10 1964 1T=100

165" —87978.83 0.20  3547.16 0.17 833 ns 30 100 10 1978 1T=100

1165h 86822 5 158 m 0.8 3+ 10 1949 B+=100

1ogym 86728 5 93.99 0.05 194 ns 4 1+ 10 1976 1T=100

168y 86440 40 390 40 BD 60.3 m 0.6 8 10 1949 BT=100

HoTe 85269 28 249 h 0.04 0* 10 1958 B+=100

16y —77490 100 291 s 0.15 1" 10 1976 B+=100

H6ym —77060 100 430.4 0.5 3.27 us 0.16 (77) 10 1990 1T=100

oxXe  —73047 13 59 s 2 0t 10 1969 BT=100

6cs  —62060# 100# * 700 ms 40 (1*) 10 77Bo28 D 1975 Br=100; B*p=0.287;... =

H6csm  —61960# 120# 100# 60# * 385 s 0.13 4756 10 1975 BT=100; BT p=0.5115;... *

H6Ba  —54700%#  300# 13 s 02 ot 10 1997 BT=100; Bp=31

6La  —40700%#  220# 10# ms 10 BT %uBtpip? *
*116T¢ T : symmetrized from 11Ni01=56(+15-10) ok
«!10Ry T : symmetrized from 06Mo07=204(+32-29) ®k
*!1°Rh T : average 06Mo07=688(+52-50) 88 Ay02=680(60) D : B~ n limit from 06Mo07 ®k
#10Ag T :230(5)s *k
«110Cd T : from 29(1 statistics +4-3 systematics) *k
«116Cd T : 03Da09 supersedes 00Da27=26(1 statistics +7-4 systematics) -
#1101 D : from 98Bh04; was misprinted “£€=0.23 6” in NUBASE2003 ok
#116Cs D:...; BT a=0.049 25 Kok
#110Cs D : from 77B028; ENSDF2010 erroneously gives B p=2.8 7 *ok
#10Cs"  D:...; BTa=0.008 2 ok
#1163 T : half-life estimate is for 8 decay; no p-decay within 20 ys-20ms Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J*  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

Mo  —36170# 5004 10# ms (>400ns) 12 100h02 I 2010 B~ %B n?2, B 2n?

WITe 483804 4004 130 ms 70 3/27# 11 1INi01 TD 1997 B~=100; B~ n?; B 2n? *

Ry  —59520 590 143 ms 18 3/2t# 11 06Mo07 TD 1994 B~=100; B~ n=? *

WTRu™ 59340 590 184.6 0.5 249 us 0.6 12Ka.B  ETD 2012 IT=100 *

TRh  —68898 9 421 ms 30 7/2%# 11 06Mo07 TD 1991 B~=100; B~ n<7.6 *

7pd  —76425 7 43 s 03 (3/2%) 11 04Ur04 J 1968 B~=100

W7pgm 76222 7 203.3 0.3 19.1 ms 0.7 (9/27) 11 04Ur04 J 1990 IT=100

WAg  —82182 14 736 s 14 1/27% 11 1958 B~=100 *

7 Agm 82153 14 28.6 0.2 534 s 0.05 7/2 % 11 1990 B~=94.0 15;1T=6.0 15 *

7cd —86418.5 1.0 249 h 0.04 125 11 1939 B~=100

Wcgn —86282.1 1.0 1364 0.2 336 h 0.05 (11/2)- 11 1966 B~ =100; IT~0

W 88943 5 432 m 03 9/2+ 11 1937 B~=100

Wy 88628 5 315.303 0.011 1162 m 0.3 1/2- 11 1940 B~=52.915;IT=47.1 15

1178n —90397.8 0.5 STABLE 1/2* 11 1923 1S=7.68 7

78y —90083.2 0.5 314.58  0.04 14.00 d 0.05 /2= 12 1950 IT=100

7gnn  _879914 0.6 24064 0.4 175 us 0.07 (19/2+) 11 1979 IT=100

178h 88640 8 2.80 h 0.01 5/2t 11 1947 B*=100

178" —85509 8 3130.76 0.19 355 us 17 (25/2)t 11 1970 IT=100

178" —85409 8 3230.7 0.2 290 ns 5 (23/27) 11 1987 IT=100

WTe  —85095 13 62 m 2 125 11 1958 BT=100; et=25 1

WTTem  _84799 13 296.1 0.5 103 ms 3 (11/27) 11 99Mo30 J 1963 IT?

W 80436 26 222 m 0.04 (5/2)t 11 1969 B+=100; e*~77

WXe —74185 10 61 s 2 5/240) 11 1969 B+=100; B+p=0.0029 6

7Cs  —66490 60 % 84 s 06 9/2 % 11 1972 B+=100

7csm  —663404  100# 150# 80# * 65 s 04 3/2%% 11 1978 B*+=100

WCgs  —66440 80 50 50 R=7 spmix

WBa  —57620 190 1.75 s 0.07 (3/2)4% 11 977a12 D 1977 Bt=100; Btp=133;... *

La  —46590%# 300# 217 ms 1.8 (3/2%) 11 11Li28 TI 2001 p=2; B=6.1#; B*p? *

7 g non existent RN 10 ms 5 (9/27) 11 01So02 I *
17 T¢ T : symmetrized from 11Ni01=89(+95-30) ok
*!1"Ru T : symmetrized from 06Mo07=142(+18-17) ®k
«HTRy™ T : symmetrized from 12Ka.B=2.487(+0.058-0.055) Kk
«ITRh T : average 06Mo07=394(+47-43) 91Pe10=440(40) Kok
1T Ag T : symmetrized from 72.8(+2.0-0.7) ok
#1TAg™ ] :E3 to ground-state 1/27# ok
«117Ba D:...; B a=0.0248 ok
«"Ba D B+pfrom 97Jal2. B+ p/B+ a=350-1200 from 85Ti02 yields B+ a=0.011%-0.037% *ox
«17La T : average 11Li28=20.1(2.5) 01Ma69=24(3) 01S002=22(5) Kok
s 7Lam I : reported in 01S002 with E=121(10) keV. Not observed in 11Li28 ®k

187 —43790# 400# 30# ms (>300ns) 2T# 06 95Cz.A 1 2010 B~ 2%B n?2 B 2n?

ISRy —57260# 300# 130 ms 40 o+ 06 1994 B~=100; B~n ? *

UI8Rh 64888 24 281 ms 17 (4-10)+*) 06 06Mo07 T 1994 B~=100; B~ n=3.1 14 *

118pq —753889 2.5 1.9 s 0.1 ot 06 1969 B~=100

U8Ag  —79553.8 2.5 376 s 0.15 1- 95 93Ja03 1 1967 B~=100

UBAgm 795080 2.5 4579  0.09 0.1 us 010202 95 1989 IT=100

8Ag"  —794262 2.5 127.63  0.10 20 s 02 4t) 95 1971 B~=59; IT=41

USAgP 792744 2.5 279.37 0.20 0.1 wus (2+,3%) 95 1989 IT=100

8cd 86702 20 50.3 m 02 o+ 95 1961 B~=100

U8y 87228 8 % 50 s 05 1+ 95 1949 B~=100

W8y —87130#  S0# 100# 50# * 4364 m 0.007 5+ 95 94ItA T 1964 B~=100

U8yt —86990# 504 240# 50# 85 s 03 8~ 95 1969 IT=98.63; =143 *

1185 —-916529 0.5 STABLE 0 95 1924 1S=24.229

18y —89078.0 0.5 257491  0.04 230 ns 10 7" 95 1961 IT=100

18gp"  —88544.8 0.5 3108.06 0.22 2.52 us 0.06 (10™) 95 11Fol5 J 1973 IT=100

1185h —87996 3 36 m 0.1 1+ 95 1947 B*=100

118G 87945 3 50.814  0.021 20.6 us 0.6 3)* 95 1975 IT=100

185" 87746 5 250 6 BD 5.00 h 0.02 8 95 1947 F=100

8Te 87697 18 6.00 d 0.02 o+ 95 1948 £=100

18] —80971 20 137 m 05 2- 95 1957 B+=100

H8m —80782 20 188.8 0.7 85 m 05 (77) 95 03Mo36 E 1968 B~100; IT=? *

8xe  —78079 10 38 m 09 o+ 95 1965 B+=100

18Ccs  —68409 13 * 4 s 2 2 95 1969 B+=100; B+p=0.021 14; ... =«

8Cgm  —68310#  60#  100# 60# * 17 s 3 (77) 95 93Bed6 J 1972 B+=100; B+p=0.021 14;... =

8Cst _68404 12 5 4 R<0.1 spmix

U8Ba  —62350%# 200# 52 s 02 ot 06 97Jal2 T 1997 B*=100

ULy —49620# 300# 2004 ms B 7 Btp?
«!18Ry T : symmetrized from 06Mo07=123(+48-35) ok
«!18SRh T : average 06Mo07=266(+22-21) 00Jo18=310(30) J : from 00Jo18 ®k
#1187 E : 138.2(0.5) keV above ''8In™, from ENSDF ok
K18 E : from a least-squares fit to level scheme of 03Mo036 ok
#118Cs D:...; BTa=0.00125 Kok
#18Cs D : derived from B+p=0.042(6)%, B+ =0.0024(4)% for mixture of ground-state and isomer. -
«18Cs D: Replaced by uniform distributions from zero to values for each isomer *o%
«8cgm D Bra=0.00125 ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide = Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

19Tc  —40370# 5004 20# ms (>400ns) 3/2°# 10 100h02 I 2010 BB n?%B 2n?

YRu  —52560% 300# 170# ms (>300ns) 09 97Be70 1 1997 B~ % B n% B 2n?

ORu™ —52330%# 3004  227.1 0.7 384 ns 22 12Ka.B ETD 2012 1T=100 *

Rh  —62823 9 171 ms 18 7/2%# 09 1994 B~=100; B n=6.4 16

9pd 71408 8 920 ms 80 3/2%# 09 06Mo07 TD 1991 B~=100; B~ n=? *

1opdm  —71110# 150#  300# 150# 3# ms 11/27# T2 B ? *

9Ag 78646 15 * & 6.0 s 05 1/27# 09 1975 B~=100

M9Agm —78626%# 254 204 20# * & 2.1 s 0.1 7/2 # 09 1975 B~=100 *

9cd 83980 40 2.69 m 0.02 1/2% 09 12Yo.A J 1961 B~=100 *

19¢dn —83830 40 146.54 0.11 220 m 0.02 11/2= 09 12Yo.A J 1974 B~=100

m  —87700 7 24 m 0.1 9/2% 09 1949 B~=100

o1 87389 7 311.37 0.03 18.0 m 0.3 /2= 09 1973 B~=95.6; IT=4.4

" 87046 7 654.27 0.07 130 ns 15 (3/2)" 09 1974 1T=100

P 85043 7 2656.9 1.8 240 ns 25 (25/2*) 09 2002 1T=100

1198n  —90065.1 0.7 STABLE /2% 09 1925 1S=8.59 4

19gpm  —89975.6 0.7  89.531  0.013 293.1 d 0.7 11/2= 09 1950 1T=100

19gp"  —87938.1 1.2 2127.0 1.0 9.6 us 1.2 (19/2%) 09 1992 IT=100

198h 89474 8 38.19 h 0.22 5/2t 09 1947 €=100

198 86920 8  2553.6 0.3 130 ns 3 19/27 09 911002 J 1991 IT=100

198y 86622 11 2852 7 850 ms 90 27/2%# 09 1979 1T=100 *

Te 87181 8 16.05 h 0.05 1/2% 09 1948 €=97.945;¢7=2.06 5

19Tem 86920 8 260.96 0.05 470 d 0.04 11/2= 09 1960 £=99.59 4; e*=0.41 4; IT<0.008 *

191 —83766 28 19.1 m 0.4 5/2t 09 1954 et=514;e=494

19%e —78794 10 58 m 0.3 5/2(4) 09 90Ne.A J 1965 et=795;e=215

cs  —72305 14 * 430 s 02 9/2% 09 75Ho09 D 1969 BT=100; BT a<2e-6

19cem 720604 304 50# 304 * 304 s 0.1 3/200) 09 1978 B+=100

19¢cs 72289 9 16 11 R=.5 .25 spmix

19Ba 64590 200 54 s 03 (5/2%) 09 1974 B+=100; BT p=252

La  —54970# 300# 1# s 11/27# +9

19Ce  —44050# 500# 200# ms 5/2"# BT 2% Btp?
#PRu” T :symmetrized from 12Ka.B=384(+22-21) *k
#119pd T : average 06Mo07=918(111) 91Pe04=920(130) *k
«19Ag"  E:estimated from 7/2* level in isotopes '3 Ag=43 ' Ag=41 "7 Ag=28 ®o%
*129Cd J : laser spectroscopy and magnetic moment in 12Y0.A *ok
«119Sb”  E:estimated less than 20 keV above 2841.7 level ok

120Tc  —35520# 5004 10# ms (>400ns) 0" 10 100h02 I 2010 B~ B n2%B 2n?

120Ru  —50010# 400# 80# ms (>300ns) 0T 02 95Cz.A 1 2010 B~ 2% B n?

120Ru™  —49850# 400#  157.2 0.7 295 ns 16 12Ka.B ETD 2012 1T=100 *

120Rh  —58820# 200# 126 ms 8 06 06Mo07 TD 1994 B~=100; B n<5.4; B 2n? *

120pd  —70280.2 2.3 492 ms 33 0t 02 06Mo07 TD 1993 B~=100; B n<0.7 *

120Ag  —75652 4 1.23 s 0.04 30 02 93Ru0I D 1971 B~=100; B~ n<0.003

1204gm —75449 4 203.0 1.0 371 ms 24 67 02 03Wal3 T 1971 B~ ~63; IT~37 *

120cd 83957 4 50.80 s 0.21 ot 02 1973 B~=100

201 85730 40 * 3.08 s 0.08 1t 02 1958 B~=100

1201pm —85680#  50# 50# 60# * & 462 s 0.8 5t 02 87Eb02 J 1960 B~=100

120107 —85430%# 200#  300# 2004 * & 473 s 05 8(=) 02 79F010 J 1960 B~=100

1208n  —91098.6 0.9 STABLE 0t 02 1926 1S=32.58 9

120gpm  —88617.0 0.9 2481.63 0.06 11.8 us 0.5 7 02 1960 1T=100

1205n"  —88196.4 0.9 2902.22 0.22 6.26 us 0.11 10t 02 FGK128 J 1987 1T=100 *

1205 88418 7 * 15.89 m 0.04 " 02 1937 BT=100

1205y —88420# 100# 0# 100# * 5.76 d 0.02 8 02 1958 B+=100

12057 88340 7 78.16 0.05 246 ns 2 (3%) 02 1976 IT=100

1208b7 86090 7 23283 0.6 400 ns 8 02 1983 1T=100

120Te 89368 3 STABLE ot 02 1936 1S=0.09 1; 28" ?

1201 —83753 15 81.67 m 0.18 2= 02 06PhO1 T 1957 BT=100 *

120y 83680 15 72.61 0.09 242 ns 5 3t 02 11Mo27 TI 1974 1T=100 *

120 83433 21 320 15 53 m 4 (77) 02 1967 B+=100

120%e  —82172 12 46.0 m 0.6 0t 02 06PhO1 T 1965 B*=100

120cs —73889 10 * 604 s 0.6 2% 02 06PhO1 T 1969 BT=100; BT o<2.0e-54; BTp<Te-63

120¢cgm 737904 60#  100# 60# * 57 s 6 (77) 02 75Ho09 D 1977 B=100; Bt a<2.0e-54; Btp<7e-63 x

120cs 73884 9 5 4 R<0.1 Spmix

120Ba 68890 300 24 s 2 0t 0292Xu04 T 1974 B+=100

120 —57690# 300# 28 s 02 02 1984 B+=100; B+p=?

120Ce  —49800# 500# 250# ms o+ BT % Btp?

#*20Ru” T :symmetrized from 12Ka.B=294(+16-15) sk
*120Rh T : average 06Mo07=136(+14-13)) 04Wa26=120(10) Kok
*120pd D : 2v-B decay estimated 150(60) Ey -
#120Ag" T : average 03Wal3=400(30) 71F022=320(40) Kk
%1205 J: E2 (from intensity balance) to 8" 1(354.9)/1(65.7)=8.7(1.0) Kk
#1201 T : average 06Ph01=82.1(0.6) 00H019=81.7(0.2) 65An05=81.0(0.6) ok
#120pn T : average 11Mo027=244(5) 74Mul0=228(15) *k
#120Cs D : isomers not distinguished by 75Ho09 in B+« and B*p. Values replaced -
#120Cs D: by upper limits for both (see ENSDF evaluation of ''8Cs) *ok
#120Cs T : average 06Ph01=60.0(7) 93A103=60(2) 77Ge03=64(3) 69Ch18=61.3(1.4) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
2Ry —45050# 400# 60# ms (>400ns) 10 100h02 1 2010 BB n2%B 2n?
2IRh  —56430# 300# 160 ms 60 7/2%# 10 06Mo07 TD 1994 B~=100; B~ n=? *
2Ipd  —66182 3 285 ms 24 3/2t# 10 1994 B~=100; Bn<0.8
2Ipgm 66047 3 135.5 0.5 460 ns 90 11/2°# 10 12Ka.B ETD 2007 IT=100; B~ %, 8 n? *
2Ipdn  —66000#  40#  180# 40# 460 ns 90 12Ka.B ETD 2007 IT=100; B~ % B~n? *
21Ag  —74403 12 780 ms 20 7/2 % 10 1982 B~=100; B~ n=0.080 13
2IAgm  —74383#% 234 204 20# 200# ms 1/27# B~ %IT?
2lcd -81073.8 1.9 135 s 03 (3/2%) 10 1965 B~=100
2lcgm  —80858.9 1.9 214.86 0.15 83 s 08 (11/27) 10 1982 B~=100
2ln - 85836 27 23.1 s 0.6 9/2t 10 1960 B~=100
2l 85522 27 313.68 0.07 3.88 m 0.10 /2= 10 1974 B=98.82;1T=1.22
2lmr 83388 27 2448 1 17 us 2 (21/27) 10Re01 ETJ 2010 IT=100 *
2lsn - —89197.5 1.0 27.03 h 0.04 3/2 10 1948 B~=100
2lgpm - —89191.2 1.0 6.31 0.06 439 y 05 11/2= 10 1962 1T=77.6 20; B~=22.4 20
21gp" —87198.7 1.3 1998.8 0.9 53 us 05 (19/2%) 10 1995 1T=100 *
21sn? 863629 2.1 2834.6 1.8 167 ns 25 (27/27) 10 1995 1T=100
21sh  —89598.6 2.8 STABLE 5/2% 10 1922 1S=57.215
121gym 86858 12 2741 12 179 pus 6 (25/2%) 10 09Wa02 EJ 2008 1T=100 *
2lTe 88544 26 19.17 d 0.04 /2 10 1939 B+=100
21Tem 88250 26 293.974 0.022 1642 d 08 11/2= 10 1940 IT=88.6 11; BT=11.4 11
121 —86252 5 2.12 h 0.01 5/2% 10 1950 B+=100
2lpn 83875 5 23769 0.4 9.0 us 14 10 1982 IT=100
21Xe  —82481 10 40.1 m 2.0 5/240) 10 1952 B+=100
2ics  —77102 14 155 s 4 3/2(0) 10 1969 B*=100
2lcgm  —77034 14 68.5 0.3 122 s 3 9/2+) 10 1981 B+=83;1T=17
2lcst —77056 16 46 8 R=21 spmix
21Ba —70740 140 297 s 15 5/2(4) 10 75Boll D 1975 B+=100; pp=0.02 1
2lLa —62270# 300# 53 s 02 11/27# 10 1988 BT=100; Bp?
21Ce  —52770# 400# 1.1 s 0.1 (5/2)4% 10 1997 BT=100; B p~1
2lpr 416204 500# 12 ms 5 (3/2) 10 2005 p~100 *
*121Rh T : symmetrized from 06Mo07=151(+67-58) ®k
#12IPd”" T : symmetrized from 12Ka.B=460(+85-92) E : other 07T023=135(3) keV Kok
#121pd" T :symmetrized from 12Ka.B=463(+83-94) and assuming two cascading isomers Kok
%121 T : other 02Lu15=350(50) ns, assigned J=(25/2"); further studies are needed *k
121" E : uncertainty not given, estimated by evaluator -
*121gp” E: 21Sn"=1998.8(0.9) and '2!'Sn”=2834.6(1.8) are from ENSDF2000,not in 2010 ®k
#121Sb”  E: above 2720.9 level and <2761; other 08J003=2721.1 + x with x<60 or x<80 Kok
#121pr T : symmetrized from 10(+6-3) .
12Ru —42410# 500# 40# ms (>400ns) 0" 10 100h02 I 2010 BB n?%B 2n?
I2Ru™  —42140# 5004  271.0 0.7 830 ns 120 12Ka.B ETD 2012 1T=100 *
2Rh  —52170# 300# 80# ms (>300ns) 07 1997 B~ %B n2%B 2n?
12pd 64616 20 175 ms 16 0* 07 1994 B~=100; B~ n<2.5
12Ag 71110 40 529 ms 13 (3%) 07 1978 B~=100; B~n=0.186 10
122A0m  —71030#  60# 80# S0# 550 ms 50 (17) 07 2000 B %IT?% B n?
12Ag" 710304  60# 80# S50# 200 ms 50 97) 07 2000 B %IT?% B n?
22cd 806124 2.3 524 s 003 0t 07 1973 B~=100
2In 83570 50 1.5 s 03 1" 07 1963 B~=100
121pm —835304  80# 40# 60# 103 s 0.6 5% 07 1979 B~=100
21p" 83290 130 290 140 BD 108 s 04 87) 07 1979 B~=100
128n  —89941.5 2.4 STABLE 0" 07 1928 1S=4.633; 23~ ?
122gnpm  —87532.5 2.4 2409.03 0.04 7.5 us 09 7 07 1979 1T=100
228" 871759 2.6 2765.6 1.0 62 pus 3 (10*) 07 1992 IT=100
1228nr —85221.3 2.5 47202 0.5 146 ns 15 (157) 12As05 EJT 2012 IT=100
1228p  -88333.6 2.8 2.7238 d 0.0002 2 07 1939 B7=97.5912; f+=2.4112 =«
12gpm 882722 2.8 61.4131 0.0005 1.86 us 0.08 3+ 07 1962 1T=100
1228y —88196.1 2.8 137.4726  0.0008 530 us 30 (5" 07 1963 1T=100
1228p»  —88170.0 2.8  163.5591 0.0017 4.191 m 0.003 (8) 07 1947 IT=100
12Te  —903144 1.5 STABLE ot 07 1932 1S=2.55 12
1221 —86080 5 3.63 m 0.06 1+ 07 1950 Bt=100
12pn 85765 5 314.9 0.4 190 ns 10 (77) 07 12Mo.A T 2004 1T=100
121 85701 5 379.4 0.5 81 us 3 (77) 07 12Mo. A T 2004 IT=100
1221p —85686 5 394.1 0.5 81 us 3 (8%) 07 12Mo.A T 2004 IT=100
12219 85636 5 444.1 0.5 148 ns 5 (87) 07 12Mo.A T 2004 IT=100
122Xe 85355 11 20.1 h 0.1 0t 07 1952 £=100
12¢cs 78140 30 21.18 s 0.19 1" 07 75Ho09 D 1969 B+=100; BT a<2e-7 *
122Ccsm —78090 30 45.87 0.12 >1 us 3)* 07 1987 1T=100
12¢s" —78005 9 140 30 MD 370 m 0.11 8 07 1969 B+=100
12¢csp —78010 30 127.07 0.16 360 ms 20 (5 07 1969 1T=100
122Cs* —78130 30 14 7 R=0.1.05 spmix
12Ba 74609 28 195 m 0.15 0" 07 1974 B+=100
22La  —64540# 300# 86 s 05 07 1984 B=100; Bp=?
122Ce  —57870# 400# 2% s 0+ 07 2005 BT 2% B p?
12pr  —44950% 500# 500# ms Bt % Bp?
*12Ru” T :symmetrized from 12Ka.B=820(+130-110) Kok
*122Cs D : B+« intensity upper limit is from 75Ho09 -
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
12PRu —37360# 500# 204 ms (>400ns) 10 100h02 1 2010 B~ %B n?% B 2n?
I2Rh  —49510# 400# 60# ms (>400ns) 7/2"# 10 100h02 I 2010 B~ %B n% B 2n?
12Pd  —60420%# 200# 180 ms 40 3/2t# 04 06Mo07 TD 1994 B~=100; B n=? *
ZAg  —69550 30 * 300 ms 5 7/2%# 04 06Mo07 D 1976 B~=100; B n=1.05
12Ag™  —69530#  40# 204 204 * 100# ms 1/27# B~ %IT?
12Ag" 68070 60 1481 50 396 ns 37 (17/27) 09 09St28 TJ 2009 IT=100 *
12cd 774142 2.7 2.10 s 0.02 (3/2%) 04 1983 B~=100
12¢cdm 77271 3 143 4 MD 1.82 s 0.03 11/27# 04 1986 B=%1T?
2 83430 20 6.17 s 0.05 (9/2)* 04 1960 B~=100
121" 83103 20 327.21 0.04 474 s 04 (1/2)= 04 1960 B~=100
2m" 81352 20  2078.1 0.6 14 ps 02 (17/27) 04Sc42  ETJ 2004 IT=100 *
2mr 81300 50  2128.1 50.0 > 100 us (21/27) 10 10Re01 EIT 2010 IT=100 *
125n 878164 2.4 1292 d 04 11/2= 04 1948 B~=100
12380 —87791.8 24 246 0.4 40.06 m 0.01 3/2% 04 1948 B~=100
1258n"  —85871.4 2.6 1945.0 1.0 74 us 2.6 (19/2%) 04 1992 IT=100
125807 —85663.4 2.7 2153.0 1.2 6 us (23/2%) 04 1994 IT=100
125n7  —85103.4 2.8 2713.0 1.4 34 us (27/27) 04 1994 IT=100
1235 —89224.8 2.1 STABLE 7/2% 04 1922 1S=42.79 5
1238 —86987.0 2.1 22378 0.3 214 ns 3 19/2- 09Wa02 ETJ 2005 IT=100 *
238" —86611.4 2.1 2613.4 0.4 65 us 1 23/2F 09Wa02 ETJ 2007 1T=100 *
2Te  —89172.1 1.5 STABLE (>2Py) 1/2 04 03A102 T 1932 1S=0.89 3; £=100
12Tem  _88924.6 1.5 24747 0.04 1192 d 0.1 11/2= 04 1951 IT=100
1231 —87944 4 13.2235 h 0.0019 5/2% 04 1949 B+=100
12Xe 85249 10 208 h 0.02 /2% 04 90Ne.A J 1952 B+=100
123%em 85064 10 185.18 0.11 549 us 026 7/20) 04 1981 IT=100
123Cs —81044 12 588 m 0.03 12t 04 1954 B+=100
123Ccem 80888 12 156.27 0.05 1.64 s 0.12 (11/2)~ 04 1972 IT=100
¢t 80792 23 252 20 114 ns 5 (9/2%) 04 GAul27 E 2000 IT=100 *
2Cs* 81037 13 7 4 R<0.1 spmix
12Ba —75655 12 27 m 04 5/2 04 1962 B+=100
123Bam 75534 12 120.95 0.08 830 ns 60 1/2# 04 1991 IT=100
2La  —68650# 200# 17 s 3 11/27# 04 1978 B+=100
123Ce  —60290# 300# 38 s 02 (5/2)4% 04 1984 B+=100; B+p=?
12pr  —50340# 400# 800# ms 3/2%# Bt % B p?
«1B3pd T : symmetrized from 174(+38-34) ok
2B Ag" E : assumed less than 50keV above the 1431keV level *%
*123[p" E : derived by NUBASE from least-squares fit to y-ray energies Kok
*123InP E : no direct depopulating ¥ seen, assumed less than 50 keV -
*123 5" E : derived from least-squares fit to y-ray energies ok
*1238b™  ETJ : also 07Ju06 2239.1(1.0) keV, 190(30) ns, 19/2~; and -
%123 g™ ETJ:  05Po03 2247.1(0.4) keV, 110(10) ns (conflicting), (19/27) ok
#1238 E : derived from least-squares fit to y-ray energies Kok
*1 238" ETJ : also 07Ju06 2614.1(1.0) keV, 66(4) us, 23/2*; and -
%123 gpn ETJ:  08J003 2614.2(0.6) keV, 52(3) us (conflicting), 23/2* ok
#1233 Cgn E : 231.63 + x; X estimared 20420 Kok
12%Ru —34420%# 600# 10# ms (>400ns) o* 10 100h02 1 2010 B~ %B n% B 2n?
124Rh  —45170# 400# 40# ms (>400ns) 10 100h02 I 2010 B~ %B n% B 2n?
124pd  —58550%# 300# 50 ms 30 0t 08 1997 B~=100; 7 n? *
124pgm - _58490# 300# 62.2 1.6 >50 us 12KaB ET 2012 IT=100; B~ ?
12Ag 66200 250 * 172 ms 5 3% 08 1984 B~=100; B n=139
124Agm 662004 270# 0# 100# * 171 ms 10 (9% 08 11Ba.A TI 1995 B~ %IT? *
244" —65970 250 231.1 0.7 1.7 ps 03 12KaB ET 2012 IT=100 *
%cd -76701.7 3.0 125 s 0.02 0t 08 1974 B~=100
2%Imn 80870 30 * 3.12 s 0.09 (H* o8 1964 B~=100
24m™ 80890 50 20 60 BD * 37 s 02 ®)" 08 1974 B~ ~100;IT ?
1245n  —882342 1.0 STABLE (>100Py) 0t 08 52Ka4l T 1922 1S=5.795; 2B~ ?
124gnm  —86029.6 1.0 2204.620 0.023 270 ns 60 5- 08 FGKI27 T 1979 IT=100 *
248" —85909.2 1.0 2325.01 0.04 3.1 ws 05 7" 08 FGKI27 T 1979 IT=100 *
124gnP —85577.6 1.1 2656.6 0.5 45 ps 5 10 08 FGKI27 T 1992 IT=100 *
1248n9  —-83682.8 1.2 45514 0.7 260 ns 25 15~ 12As05 EJT 2012 IT=100
1248b  —87621.0 2.1 60.20 d 0.03 3- 08 1939 B~=100
124gpm  —87610.1 2.1 10.8627  0.0008 93 s 5 5t 08 1947 IT=755; =255
1248y 875842 2.1 36.8440  0.0014 202 m 02 (8~ 08 1947 IT=100
1245p7  —87580.2 2.1 40.8038  0.0007 32 ps 03 (3+,4%) 08 1989 IT=100
24Te 905253 1.5 STABLE 0* 08 1932 1S=4.74 14
1241 —87365.7 2.4 4.1760 d 0.0003 2- 08 1938 B+=100

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

124Xe —87661.1 1.8 STABLE (>200Ty) (0 08 1922 1S=0.0952 3; 23" ?

24cs 81731 309 s 04 1+ 08 1969 B+=100

24csm 81268 8 462.63 0.14 63 s 02 (7)° 08 1983 IT=100

24cst 81701 22 30 20 R=? spmix

242 —79090 12 110 m 05 ot 08 1967 B+=100

24La —70260 60 ¥ & 2921 s 0.7 (77,87) 08 921d01 J 1978 B+=100

24pgm 701604 120#  100#  100# & 20 s 4 low®) 08 921d01 J 1992 B+=100

124Ce —64920# 300# 9.1 s 1.2 0" 08 97As05 T 1978 BT=100 *

124pr 531504 400# 12 s 02 08 1986 B+=100; B+p=?

I24Nd  —44530# 500# 500# ms 0" BT BTp?
*124pd T : symmetrized from 38(+38-19) ok
#1224 A g T : average 11Ba.A=172(12) and 167(19) ®k
#124Ag" T :feeding to 8% and 10T levels in 11Ba.A would be consistent with J=9 ok
24 Agn T : symmetrized from 1.62(+0.29-0.24) -
#1248 J:El to 4%; L(p,p)=5 for '2#Sn™; E2 to 5~ for '?*Sn"; E2 to 8 for 24Sn” ®o%
*124Ce T : average 97As05=10.8(1.5) 78B032=6(2) ok

I5Rh  —42210# 5004 20# ms (>400ns) 7/27# 11 100h02 I 2010 B~2%Bn%B 2n?

125pdq —54220# 400# 80# ms (>400ns) 3/2*# 11 080h06 I 2008 B~ 7 B n=6.2# *

1540 —64230 600 * 166 ms 7 7/27% 11 1994 B~=100; B~ n=?

125Ag" 642104  600# 20# 20# * 50# ms 1/27# B~ 11T ?

25Ag" 62780 600 1453 50 499 ns 21 (17/27) 11 12KaB ETI 2009 IT=100 *

125¢cd —73348.1 2.9 680 ms 40 3/2t4# 11 1986 B~=100

125¢cgn —73162 3 186 4 MD 480 ms 30 1/27# 11 1986 B~=100

25cgn 71840 70 1512 70 19 us 3 (19/2%) 11Si32  EIT 2011 IT=100 *

51 80477 27 236 s 004 9/2¢ 11 1967 B~=100

5pym 80117 27 360.12 0.09 122 s 02 120 11 1974 B~=100

5[ 78468 27 2009.4 0.7 94 pus 06 (19/2+) 11 1998 IT=100

1251y 78316 27 2161.2 0.9 5.0 ms 1.5 (23/27) 11 1998 IT=100

1258n —85896.4 1.0 964 d 003 11/27 11 1939 B~=100

1258 —85868.9 1.0 27.50 0.14 952 m 0.05 3/2F 11 1939 B~=100

1258n"  —84003.6 1.0 1892.8 0.3 6.2 us 0.2 19/2% 11 08Lo07 J 2000 IT=100

1258nP  —83836.9 1.1 2059.5 0.4 600 ns 200 23/2% 11 FGKI128 J 2008 IT=100 *

1258n7  —-83272.9 1.1 2623.5 0.5 230 ns 17 (27/27) 11 08Lo07 T 2000 IT=100

125Sb  —88256.3 2.6 2.7586 'y 0.0003 7/2F 11 1951 B~=100 *

1255p"  —86285.1 2.6 1971.25 0.20 4.1 us 02 15/2= 11 2007 IT=100

158" —86144.2 26 21121 0.3 28.0 us 0.7 19/2= 11 FGKI128 J 2007 IT=100 *

1258 —85785.3 2.6 2471.0 0.4 272 ns 16 (23/2)* 11 2007 IT=100

15Te  —89023.0 1.5 STABLE 120 11 1931 18=7.07 15

125Tem  —88878.2 1.5 144.775 0.008 5740 d 0.15 11/2= 11 1949 IT=100

1251 —88837.2 1.5 59.407 d 0.010 5/2* 11 1947 =100

15Xe  —87193.0 1.8 169 h 02 129 11 1950 B+=100

125Xe™  —86940.4 1.8 252.61 0.14 569 s 09 9/2) 11 1954 IT=100

15Xe"  —86897.1 1.8 295.89 0.15 140 ns 30 72011 1979 IT=100

1505 —84088 8 467 m 0.1 120 11 1954 B+=100

125cgm 83822 8 266.1 1.1 900 us 30 (11/27) 11 98Sul6 J 1998 IT=100 *

12Ba 79669 11 33 m 03 126011 1968 B*+=100

125Ba™  —79559 23 110 20 2.76 us 0.14 (7/27) 11 FGK128 J 1989 IT=100 *

12512 —73759 26 648 s 1.2 11/27# 11 1973 BT=100

12519 73652 26 107.00 0.10 390 ms 40 (3/2%) 11 99Ca21 I 1998 1T=100 *

125Ce  —66660# 200# 9.7 s 03 (7/27) 11 02Pel5 J 1978 B+=100; B+p=?

125Ce™  —66570# 200# 93.6 0.4 13 s 10 (1/2*) 11 07Su07 ETJ 2007 IT=100 *

125pr 580304 300# 33 s 07 3/27% 11 2002 B+=100; B+p ?

I5Nd  —47600%# 400# 650 ms 150 (5/2)4 11 1999 B+=100; B p>0
«125pd 1: 080h06>>400ns (BigRips) 08Be33>300ns (Frs) sk
2 A" T : other recent 09St28=470(110) Kok
*125Cdr E: 11Si32=1461.8(0.5) keV above the 11/2~ isomer Kok
*1258nP T:E2to 19/2* for 2SnP; B2 to 23/2" for '2Sn? Kok
*128b T : rounded from 2.75856(0.00025) ®k
%125Gp” J:E2to 15/2~ T : others recent 10Re01=25(4) 07Ju06=25(4) ok
*125Cgm T : was erroneously 900(30) ms in NUBASE2003 Kok
#1259 Ba" E : 67.7(0.4) above 5/2"# level at estimated 30#20 J:El to5/2* *x
*125Lam J 1 3/2# from trends in La isotopes; low spin and even-parity from 99Ca21 -
*125Cem T : symmetrized from 134(+641-61) s for fully ionized ion; icc=38.1 for a *k
*125Cem T: 93.6(0.4) keV, E3 transition; ENSDF quotes 3.4(2.7) s ®k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
120Rh  —37760# 500# 10# ms (>400ns) 10 100n02 I 2010 B~ %B n% B 2n?
1260pd 520204 500# 60# ms (>400ns) ot 10 080h06 I 2008 B~ % B n?
126Ag  —60780# 200# 55 ms 10 2F# 03 11Ba.A T 1994 B~=100; B~ n=?
126Ag"  —60680%# 2204  100#  100# 98 ms 9 8 # 11BaA T 1995 B~=100;IT ?%; B~ n?
126A0"  —60530# 200#  254.8 0.5 >20 pus 12KaB ET 2012 IT=100
126cd 722568 2.5 515 ms 17 0t 03 1978 B~=100
2610 —77773 27 * 1.53 s 001 3(+#) 03 1974 B~=100
26 —77710 50 70 60 BD 1.64 s 005 g(-#) 03 79Fol0 J 1970 B~=100
267 —77530 27 243.3 0.2 22 ps 2 1) 04Sc42  ETJ 2003 IT=100
1265n  —86015 10 230 ky 14 0t 03 1962 B~=100
1265nm 83796 10 221899  0.08 58 us 0.7 7" 03 12As05 T 1979 IT=100 *
1265n" 83451 10 2564.5 0.5 7.6 us 03 10* 03 12As05 TJ 2000 IT=100 *
1265n7  —81669 10 43457 0.8 160 ns 20 15~ 12As05 EJT 2012 IT=100
12605h  —86390 30 1235 d 0.06 (87) 03 1956 B~=100
1265y 86370 30 17.7 0.3 19.15 m 0.08 (5%) 03 1956 B~=864;1T=144
1265y —86350 30 40.4 0.3 1 s (37) 03 1976 IT=100
1265b»  —86290 30 104.6 0.3 553 ns 5 (3%) 03 1976 IT=100
126Te  —90065.3 1.5 STABLE ot 03 1924 1S=18.84 25
1261 —87911 4 1293 d 005 2- 03 1938 BF=52.75;7=4735
126pn 87800 4 111.00  0.23 128 ns 3+ 12Mo.A EJT 2012 IT=100
126Xe 89146 4 STABLE ot 03 1922 1S=0.0890 2; 28+ ?
126cs 84350 10 1.64 m 0.02 1+ 03 1954 B+=100
126cgm 84077 10 273.0 0.7 >1 ps 03 1993 IT=100
126ce 83754 10 596.1 1.1 171 us 14 03 1993 IT=100
120Ba 82670 12 100 m 2 ot 03 1954 B+=100
1262 —74970 90 * 54 s 2 (5)H 03 1961 B+=100
126097 74760 400 210 410 BD * 20 s 20 (0-,1-,27) 03 1997 B+=100 *
126Ce  —70821 28 510 s 03 0t 03 1978 B+=100
126pr  —60320# 200# 312 s 0.18 (4,5,6) 03 88Ba42 T 1983 B+=100; B+p=? *
126Nd  —52990# 300# 1# s (>200ns) ot 03 00Soll I 2000 Bt % Bp?
126Pm  —39200# 500# 5004 ms BT 2% BTp?
#126Sn™ T :average 12As05=6.6(1.4) 10TI01=5.6(0.8) -
%1209 T : average 12As05=7.7(0.5) 10T101=7.5(0.3) ok
«126La™ T :97As05: “by far shorter than 50s” sk
%120pp T : average 950s03=3.14(0.22) 88Ba42=3.0(0.4) 83Ni05=3.2(0.6) *k
127pd  —47440# 500# 40# ms (>400ns)  3/2F# 12 100h02 1 2010 B~ %B n% B 2n?
27Ag  —58580# 200# 79 ms 3 7/2%# 11 96Wo.A TD 1995 B~=100; B~ n=? *
127Ag™  —58560# 200# 204 204 * 204 ms 1/27# B~ %IT?
1277cd 68491 13 * 370 ms 70 3/2t# 11 1986 B~=100; B~ n?
127cdm —68490#  100# 0#  100# * 200# ms 11/27# B~ %IT?
127cd”  —66930# 100#  1560#  100# 17.5 ps 0.3 (19/27%) 10Nal7 ETJ 2010 IT=100 *
27l 76898 21 1.09 s 001 9/2() 11 87Eb02 J 1975 B~=100; B~ n<0.03
27mm —76489 21 408.9 0.3 3.67 s 0.04 1/27# 11 1974 B~=100; B~ n=0.69 4
2" -75030 60 1870 60 BD 1.04 s 0.10 (21/27) 11 2004 B~=100; B~n?
2Tmp 74533 21 2364.7 0.9 9 us 2 (29/2%) 11 04Sc42 ETJ 2004 IT=100 *
1278n 83471 10 210 h 0.04 11/2- 11 1951 B~=100
127gnm 83466 10 507  0.06 413 m 0.03 3/2+ 11 1962 B~=100
1278n" 81644 10 1826.67 0.16 4.52 us 0.15 19/2F 11 08Lo07 J 2000 IT=100
12787 81540 10 193097  0.17 126 us 0.15 (23/27) 11 2004 IT=100
127804 —80919 10 25524 1.0 250 ns 30 (27/27) 11 08Lo07 J 2008 IT=100
1278b  —86699 5 385 d 0.05 7/2+ 11 1939 B~=100
1278y 84779 5 192019 021 11 ops 1 15/2 11 09Wa24 J 1974 IT=100
12778y —84374 5 23247 0.4 234 ns 12 23/2°F 11 09Wa24 TJ 2005 IT=100 *
27Te  —-88281.7 1.5 935 h 007 3/2+ 11 1938 B~=100
27Tem  —88193.5 1.5 88.23  0.07 106.1 d 0.7 11/2- 11 1940 IT=97.6 2; B~=2.42
1271 —88984 4 STABLE 5/2+ 11 1920 1S=100.
127Xe 88322 4 36.346 d  0.003 1/2¢ 11 1950 £=100
127Xem  —88025 4 297.10  0.08 69.2 s 09 9/2- 11 1940 IT=100
27cs 86240 6 625 h 0.10 1/2+ 11 1950 B+=100
127cgm 85788 6 45223 0.21 55 ps 3 (11/2)- 11 1980 IT=100
27Ba 82818 11 127 m 04 1/2+ 11 1952 BT=100
127Bam 82738 11 80.32  0.11 1.93 s 007 7/2- 11 1992 IT=100
27La -77896 26 51 m 0.1 (11/27) 11 1963 B+=100
27 am  —77882 26 14.2 0.4 37 m 04 (3/2%) 11 1963 +2100
27ce  —71979 29 34 s 2 (1/2%) 11 1978 B+=100
127Cem  —71972 29 7.3 1.1 286 s 07 5/24# 11 1978 B+=100
27ce”  —71942 29 36.8 1.2 >10 us (7/27) 11 1995 IT=100
127pr  —64540%# 200# 42 s 03 3/24# 11 1995 B+=100
127ppn 639404 280#  600#  200# 504 ms 11/2- 11 98Mo30 J 1998 Bt %IT?
127Nd  —55540# 300# 1.8 s 04 5/2t# 11 1983 B+=100; B+p=?
27Pm  —44790# 400# 1# s 5/2t# BT %p?
27 Ag T : supersedes 95Fe12=109(25) from same group -
#127Car E : 1560.1(0.5) keV above '27Cd" T : other 12Ka.B=11.0(+9.2-3.5) sk
#1271 nP E : derived by NUBASE from least-squares fit to y-ray energies *ok
#1278 T : also 05P003=165(20) conflicting, not used sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®  Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
18P —44870%  600# 204 ms (>400ns) 0 10 100002 1 2010 B~ 7% B n?
28Ag  —54900%#  300# 58 ms 5 01 2000 B~=100; B~ n=2; B~ 2n?
128cd  —67242 7 280 ms 40 0t o1 1986 B~=100; n?
128Cdm —65372 7 1870.5 0.4 270 ns 7 (57) 09Ca02 ETJ 2009 IT=100
128Cd —64527 7 2714.6 0.5 3.56 us 0.06 (10%) 09Ca02 ETJ 2009 IT=100 *
28I —74150 150 840 ms 60 (3)* 01 93Ru0l D 1975 B~=100; B~ n=0.038 3
12810 —74060 30 80 160 BD 720 ms 100 (87) o1 1986 B~=100
28m" —73900 150 247.87 0.10 23 us 2 (1)~ 01 04Sc42 ETJ 1988 IT=100
128Sn 83362 18 59.07 m 0.14 0* 01 1956 B~=100
1285 —81271 18 2091.50 0.11 65 s 05 (77) o1 1979 IT=100
1285p"  —80870 18 2491.91 0.17 2.69 us 0.12 (107) o1 1981 IT=100
128807 —79264 18 4098 1 220 ns 30 (157) 11Pi05 ETJ 2011 IT=100
1285h  —84630 19 * 9.01 h 0.04 8~ 01 1956 B~=100
128G —84620 18 10 7 * 104 m 02 5t 01 1955 B =96.410;IT=3.610
128Te  —88993.7 0.9 22 Yy 03 o+ 01 96Ta04 T 1924 1S=31.74 8; 2B~=100 *
128Tem  —86203.0 1.0 2790.7 0.4 363 ns 27 10" 01 04Va03 T 1998 IT=100 *
1281 —87739 4 2499 m 0.02 1" 01 1934 B~=93.18; B*=6.9 8
128pn 87601 4 137.850  0.004 845 ns 20 4- 01 1982 IT=100
128 87572 4 167.367  0.005 175 ns 15 6~ 01 1991 IT=100
128Xe  —89860.3 1.1 STABLE o+ 01 1922 1S=1.9102 8
128Ccs 85932 5 3.640 m 0.014 1" 01 93A103 T 1951 B*=100 *
12Ba —85379 5 243 d 0.05 0* 01 1950 £=100
22 —78630 50 * 518 m 0.14 (5%) o1 1961 B+=100
I28Lam 785304  110# 100# 100# * <14 m (1+,27) o1 1995 B+=100
128Ce  —75534 28 393 m 0.02 0* 01 1968 B+=100
128pr 66331 30 284 s 0.09 (3%) 01 99Xi03 J 1985 B+=100; B*p=? *
I28Nd  —603104#  200# 5# s o+ 01 1985 +9 *
28pm —47790# 3004 1.0 s 03 (5,6,7)+" 01 93Li40 D 1999 B*=100; B*p ?; p=0 *
28Sm  —38730#  500# 500# ms 0t Bt 2% Btp? *
«128Cd" T : other 12Ka.B=3.76(+0.44-0.37) sk
#128Sb”  E: less than 20 keV above ground state, see ENSDF sk
%128Te T : see also 92Be30=7.7(0.4) not used for consistency with '3Te (see below) ok
«128Tem T : average 04Va03=337(59) 98Zh09=370(30) *k
#128Cs T : average 93A103=3.66(0.02) 76He04=3.62(0.02) *ok
%128pp D : from 85Wi07 ok
+128Nd T : 83Ni05 gave 4(2) s. Proved, in 85Wi07, to be due to '?8Pr, not to '2$Nd Kok
*128Pm D : p=0% from 93Li40 J : from 02Xul1 and calculated 6™ -
*1285m D : was erroneously B ?; p ? in NUBASE2003 *o%
12Ag  —52210#  300# * 44 ms 7 7/2T# 03 2000 B~=100; B~ n=? *
29Ag™  —52190%#  300# 204 204 * 104 ms 1/27# 03 B~ 7B n? *
129Cd  —63510#  200# * 242 ms 8 3/2* 96 03PfA TD 1986 B~=100; B~ n=? *
129Cdm  —63510%#  280# 0#  200# * 104 ms 6 11/2- 03Pf.A TD 2003 B~=100; B~ n=? *
2 —72837.9 2.7 611 ms 4 (9/2*) 96 93RuOl T 1975 B~=100; B n=0.255 *
1291y —72379 3 459 4 MD 123 s 0.03 (1/27) 96 04Ga24 J 1976 B~~100; IT<0.3; ... *
2m" —71149.9 27 1688.0 0.5 8.5 us 0.5 17/2- 03Ge04 ETJ 2003 IT=100 *
1291P  —71200 50 1640 50 BD 670 ms 100 23/2- 04Ga24 ETJ 2004 B~=100
Pms ~70926.9 27 1911.00 0.20 110 ms 15 29/2+ 04Sc42 EJT 2004 IT=100
1296n  —80607 19 223 m 0.04 3/2t 96 05Le34 J 1962 B~=100
1298 —80572 19 35.2 0.3 6.9 m 0.1 11/2= 96 05Le34 J 1962 B~~100; IT=0.001#
129807 78846 19 1761.3 1.1 3.49 ps 0.11 19/2* 08Lo07 ETJ 2000 IT=100 *
129807 —78805 19 1802.3 1.5 222 ps 0.13 23/2+ 08Lo07 ETJ 2000 IT=100 *
1296n7  —78054 19 2552.6 1.5 221 ns 18 (27/27) 08Lo07 EJT 2008 IT=100 *
1298h  —84629 21 440 h 001 7/2t 96 1939 B~=100
1295y 82778 21 1851.05 0.10 177 m 0.1 19/2= 96 03Ge04 T 1982 B~=85;1T=15
1295 82768 21 1860.90 0.10 22 us 02 15/2~ 96 03Ge04 ETJ 1987 IT=100
1295bP  —82490 21 2138.9 0.5 1.1 us 0.1 23/2+ 03Ge04 ETJ 2003 IT=100
12Te  —87004.8 0.9 69.6 m 03 3/2t 96 1939 B~=100
129Tem  —86899.3 0.9 105.50 0.05 336 d 0.1 11/2= 96 1940 IT=63 17; B~=37 17
1297 —88507 3 157 My 0.4 7/2% 96 1951 B~=100
129%e  —88696.057  0.006 STABLE 12t 96 1920 1S=26.4006 82
129%em  —88459.92  0.05  236.14 0.05 888 d 0.02 /2= 96 1951 IT=100
129Cs  —87499 5 32.06 h 0.06 124 96 1950 B+=100
129Csm 86924 5 575.44 0.05 690 ns 30 (11/27) 96 1977 IT=100
129Ba —85063 11 223 h 0.1 125 96 1950 B+=100
129Ba™ 85055 11 8.42 0.06 2.16 h 0.02 7/2t# 96 1950 +2100; IT=?
L2 —81325 21 11.6 m 02 3/2% 96 1963 B+=100
129Lam 81153 21 172.1 0.4 560 ms 50 11/2= 96 1969 IT=100
12Ce 76287 28 35 m 03 (5/2%) 97 93A103 T 1977 B+=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

12pr 69774 30 & 30 s 4 (3/2%) 96 96Gi08 J 1977 B+=100

129ppm 69390 30 382.7 0.5 & 1# ms (11/27) 97Gi07 EJD 1997 1T=100

129Nd  —62320%#  200# 6.8 s 0.6 5/2# 08 10Xul2 T 1977 B*=100; Bp=? *

I29Nd™ —62270# 2204 504 100# 26 s 04 1/274# 10Xul2 TD 2010 BT=100; BTp=?

29Pm  —52880%#  300# 24 s 09 (5/27) 08 2004 B=100; BTp?

129Sm  —42140#  500# 550 ms 100 (3/2%,1/2%) 08 1999 B+=100; B*p?
«2Ag  T:symmetrized from 46(+5-9) Kok
1 2Ag" T :00Kr18~160 ms is not convincing *%
«2Cd J : laser spectroscopy and magnetic moment in 12Yo.A ®ok
#12°Cd” T : laser spectroscopy and magnetic moment in 12Yo.A *ok
%1291 T : average 93Ru01=611(5) 86Wal7=610(10) J : from 04Ga24 ®k
#129pm D:...; ™ n=255 *%
2" T : other 12Ka.B=11.3(+2.2-1.6) ok
*1298n" T : average 08L007=3.4(0.4) 04Ga24=3.2(0.2) 00Pi03=3.7(0.2) 00Ge07=3.6(0.2) *k
#1298 E : forMeV isomers derived from least-squares fit to y-ray energies *%
#129Sn” T : average 08Lo07=2.4(4) 04Ga24=2.0(2) 00Ge07=2.4(2) sk
12954 T : average 11Pi05=217(19) 08L0o07=270(70) Hok
*129Ce J : from 96Gi08 (5/2* in ENSDF was from theory) .
*129Nd T : average 10Xu12=6.7(0.7) 97Gi07=7(1); 85Wi07=4.9(0.2) is for gs+m mixture *k

130Ag  —459204  330# 35 ms 10 0f 08 05Kr20 T 2000 B~=100; B~ n=98#; B~ 2n=2#

130cd  —61530 160 162 ms 7 o+ 08 01Ha39 TD 1986 B~=100; B~ n=3.5 10

130cd” —59400 160 2129.5 1.0 240 ns 16 (8*) 08 12Ka.B ET 2007 IT=100 *

301 —69880 40 * 290 ms 20 1) 08 1973 B~=100; B~ n=0.93 13

B0 69830 40 50 50 BD x 540 ms 10 8 # 08 1973 B~=100; B~ n=1.65 15

B0m" 69480 50 400 60 BD 540 ms 10 (5%) 08 1986 B~=100; B~ n=1.65 15

1301p7 69490 40 388.3 0.2 53 us 0.4 (3%) 08 12KaB T 2003 1T=100 *

130sn  —80132.9 2.1 3.72 m 0.07 o' 01 1972 B~=100

130gn™  —78186.0 2.1 1946.88 0.10 1.7 m 0.1 7 01 05Le34 J 1974 B~=100

130gn"  —~77698.1 2.1 243479 0.12 1.501 us 0.017 (10%) 01 11Pi05 T 1981 1T=100

1305h 82286 14 39.5 m 0.8 (87) 01 02Ge07 J 1962 B~=100

1308 82281 14 4.80 0.20 6.3 m 0.2 4,5* o1 1962 B~=100

130y 82201 14 84.67 0.04 800 ns 100 6 01 02Ge07 TJ 2002 IT=100

130Sbr 80741 14 1544.7 0.5 1.8 us 0.2 (13%) 02Ge07 ETJ 2002 IT=100

130Te  -87352.947 0.011 790 Ey 100 ot 01 96Ta04 TD 1924 1S=34.08 62; 23~ =100 *

B0Tem  —85206.54  0.04 2146.41 0.04 186 ns 11 7 01 04Va03 T 1972 IT=100 *

130Ten  —84685.7 0.8 26672 0.8 1.90 us 0.08 (10%) 01 04Br19 E 1998 IT=100 *

130Ter  82977.5 1.8 43754 1.8 261 ns 33 01 1998 IT=100

130 —86936 3 12.36 h 0.01 5F 01 1938 B~=100

130 86896 3 39.9525  0.0013 8.84 m 0.06 2+ 01 1966 1T=842; B~ =162

130 86866 3 69.5865  0.0007 133 ns 7 (6)~ 01 1989 1T=100

130p 86854 3 82.3960  0.0019 315 ns 15 (8)~ 01 1989 1T=100

1301 86851 3 85.1099  0.0010 254 ns 4 (6) 01 1975 IT=100

130Xe  —89880.462  0.009 STABLE 0+ 01 1922 1S=4.0710 13

130cs  —86900 8 29.21 m 0.04 I 01 1952 BT=98.4; B=1.6

130cgm 86737 8 163.25 0.11 3.46 m 0.06 5 01 1977 1T~100; B+=0.16 2

130Cs 86873 17 27 15 R=2 .1 fsmix

130Ba  —87261.7 2.6 STABLE  (>4.0Zy) o+ 01 96Ba24 T 1936 1S=0.106 1; 2B+ ?

130Bam  —84786.6 2.6 247512 0.18 9.54 ms 0.14 8~ 01 02Mo31 T 1969 IT=100 *

102 —81627 26 8.7 m 0.1 3 01 1961 B+=100

130Ce 79423 28 229 m 0.5 ot 01 1965 B=100

130Cem 76969 28 2453.6 0.3 100 ns 8 (77) 01 1999 IT=100

B0pr 71180 60 40.0 s 04 (6,7)+% 01 88Bad2 J 1977 B+=100

130ppm 710804  120# 100# 1004 10# s 2t 01 88Ba42 J 1988 B2 *

BONd  —66596 28 21 s 3 o+ 01 01Gil7 T 1977 Bt=100 *

130pm 554004  200# 26 s 0.2 (5%,67,47) 0199Xi03 J 1985 BT=100; B p=?

130Sm  —47510%#  400# 1# s o+ 01 1999 B2

BOEn  —33820#  500# 1.0 ms 0.4 (1%) 08 2004 px100; BH=1#; B*p? *
#130Cd”" T :average 12Ka.B=248(+21-19) 07Ju05=220(30) *k
#*30I? T : symmetrized from 12Ka.B=5.25(+0.40-0.35); other 04Sc42=3.1(0.3) .
*130Te T : see also numerous (not used) results in 95Tr07 Kk
#130Te T:  treated in ENSDF’01 as a lower limit (not accepted by NUBASE) ok
#130Te” T : other conflicting data: 72Ke28=115(11) J:Elto6",E2to4" *x
«130Te”  E: other: less than 25keV above 2648.57(0.22) (8*1) level, see ENSDF’01 Kok
#130Te”  T: other conflicting data, not used: 98Zh09=4.2(0.9) us ok
«130Ba™ T : others 66Br14=8.8(0.2) 69Wa.A=13.5(1.0) not used *k
#130pp . 88Ba42: there is also a low-spin component in '3°Pr activity ok
#130ppn J : see also the discussion in 01Gil7 on three isomeric states in '*°Pr *%
+130Nd T : other 00Xu08=13(3) 77B002=28(3) conflicting, not used Kok
#0Bu T :symmetrized from 0.90(+0.49-0.29) D : estim from B+ half-live=49# ms -
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
Blcd 553304 200# 68 ms 3 7/2-# 06 00Ha55 TD 2000 B~=100; B n=3.510; B 2n?
Blln —68025.6 2.7 280 ms 30 (9/2%) 06 93Ru0l D 1976 B~=100; B n=2.23
Blim —67660 7 366 8 MD 350 ms 50 (1/27) 06 1984 B~~100; ... *
Blm"  —64290 90 3740 90 BD 320 ms 60 (21/2%) 06 1984 B~>99;... *
By —64242.0 2.7 3783.6 0.5 669 ns 34 (17/2%) 09Go40 TJ 2009 1T=100 *
Blsn  —77272 6 56.0 s 0.5 3/2% 06 05Le34 J 1963 B~=100
Blgpm 77207 6 65.1 0.3 584 s 0.5 11/2= 06 04Fo06 E 1977 B~=100; IT<0.0004# *
Blgn"  —72602 6 4670.0 0.3 304 ns 15 (23/27) 06 12KaB T 2001 IT=100 *
BIsh  —81981.9 2.1 23.03 m 0.04 (7/2%) 06 1956 B~=100
Blgy”  —80305.8 2.1 1676.06 0.06 91 us 4 15/2-# 06 1969 IT=100
BIsy"  —80294.7 23 1687.2 0.9 4.3 us 0.8 (19/27) 06 2000 IT=100
Blgpr  —79816.3 26 21656 1.5 1.1 us 0.2 (23/2%) 06 2000 IT=100
BlTe  —85211.01  0.06 25.0 m 0.1 3/2t 06 1939 B~=100
BlTem 8502875  0.06  182.258  0.018 3248 h 0.11 11/2= 06 08Ea0l T 1940 B~=74.15;1T=25.9 5
Bl —87442.8 0.6 8.0252 d 0.0006 7/2% 06 1939 B~=100
Blpn _85524.4 07 19184 0.42 24 ps 1 19/2- 09Wall EJT 2009 IT=100 *
BlXe —88413.63  0.22 STABLE 3/2t 06 1920 1S=21.2324 30
BlXem —88249.70  0.22  163.930  0.008 11.84 d 0.04 11/2= 06 1966 IT=100
Blcs  —88059 5 9.689 d 0.016 5/2% 06 1947 £=100
BIBa  —86683.9 2.6 11.52 d 0.01 1/2% 06 12Da04 T 1947 B*=100
BIBam  —86495.9 2.6 187.995  0.009 1426 m 0.09 9/2= 06 12Da04 T 1963 IT=100
BlLa  —83769 28 59 m 2 3/2t 06 1951 B+=100
BlLam  —83464 28 304.60 0.24 170 ps 7 11/2= 06 1966 IT=100
Blce  —79710 30 103 m 03 7/2% 06 1966 B+=100
Blcem  —79650 30 63.09 0.09 54 m 04 (1/2%) 06 96Gi08 E 1966 B+=100
Blpr  —74300 50 1.50 m 0.03 3/2t# 06 96Gi08 T 1977 B*=100 *
Blpen 74150 50 152.4 0.3 573 s 0.20 (11/27) 06 1996 IT=96.4 12; B+=3.6 12
BINd 67768 28 254 s 09 (5/2)+ 06 1977 B+=100; B+p=?
Blpm  —59920%#  200# 63 s 08 (11/27) 06 99Ga4l T 1998 B*=100
Blsm 501304  400# 12 s 02 5/27# 06 1986 B+=100; B*p=?
BlEn  —39270%#  400# 17.8 ms 1.9 3/2t 06 1998 p=899; BT %, BTp?
131 D:...; B n<2.04;1T<0.018 ok
131 pn D:...; 7 n=0.028 5; IT<]1 o
* 131 P T : average 12Ka.B=685(+42-39) 09G040=630(60) J : from 09Go40 Kk
#1315 T from 05Le34 ok
#131Sn" B :4605.02(0.21) above the 58.4s 11/2 level sk
#131Sn" T : average 12Ka.B=309(+24-23) 84F019=300(20) -
¥ E : derived from least-squares fit to y-ray energies ®o%
#131pr T : average 96Gi08=1.57(0.07) 93A103=1.48(0.02) 83Ga.A=1.58(0.05) ok
132cd 502604  200# 97 ms 10 0t 05 2000 B~=100; B n=60 15; f~2n ?
2m —62410 60 207 ms 4 (77) 05 1973 B~=100; B~ n=6.39; f~2n?
1328n  —76543.9 2.9 39.7 s 08 0 05 1963 B~=100
13280 —71695.4 29  4848.52 0.20 2.079 us 0.016 (8%) 05 12KaB T 1986 IT=100 *
1328 —79635.6 2.7 2.79 m 0.07 4)* 05 1956 B~=100
1328y 79440 30 200 30 4.10 m 0.05 (87) 05 89St06 E 1956 B~=100
1328 —79381.1 2.7 254.5 0.3 102 ns 4 (67) 05 1974 IT=100
32Te  —85188 3 3.204 d 0.013 0 05 1948 B~=100
132Tem 83413 3 1774.80 0.09 145 ns 8 6 05 1973 IT=100
132Ten —83263 3 1925.47 0.09 28.1 us 1.5 7= 05 FGKI28 J 1979 1T=100 *
132Ter 82465 3 2723.3 0.8 3.70 ps 0.09 (10*) 05 1979 IT=100
1321 —85703 4 2295 h 0013 4+ 05 1948 B~=100
132pm 85594 10 110 11 BD 1.387 h 0.015 (87) 05 1973 1T=862; =142
32Xe  —89278.963  0.005 STABLE 0t 05 1920 1S=26.9086 33
132xXem  —86526.75  0.17 2752.21 0.17 8.39 ms 0.11 (10%) 05 1976 IT=100
B2cs —87156.2 2.0 6.480 d 0.006 2t 05 1953 B=98.139; f~=1.879
132Ba —88435.0 1.1 STABLE (>300Ey) 0" 05 96Ba24 T 1936 1S=0.101 1; 28+ 2
2L —83720 40 48 h 02 2= 05 1951 B*=100
32Lam 83530 40 188.20 0.11 243 m 0.5 6~ 05 1969 IT=76; B*=24
B2Cce  —82471 20 351 h 0.11 0t 05 1960 B*+=100
132Cem  —80130 20 2341.15 0.21 9.4 ms 0.3 8~ 05 09Pe31 J 1969 IT=100
32pr 75210 60 * 149 m 0.11 (2¥) 05 94Bul8 TJ 1974 B+=100 *
32ppn 752104 120# 0# 100# * 20# s (57) 05 90Ko25 J 1990 B2
B2Nd - 71426 24 1.56 m 0.10 0% 05 95Bull T 1977 B+=100 *
32pm  —61630#  150# 62 s 0.6 (37) 05 1977 B=100; B*p5e-5
1B2Sm  —55080#  300# 40 s 03 0 05 1989 B=100; B7p?
2By 422304  400# 100# ms 05 93Li40 D B+ 2 B*p?;p=0
#1328n" T : average 12Ka.B=2.088(0.017) 94F014=2.03(4); other 82Ka25=1.7(2) Kok
132 e J:Elto6* ok
*132pr T : average 94Bu18=1.47(0.12) 74Ar27=1.6(0.3) ok
*132Nd T : average 95Bul1=1.47(0.12) 77B002=1.75(0.17) sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
133cd 439204  300# 57 ms 10 7/2°# 11 2010 B~=100; B~ n=0.47#; B~ 2n=98.6# *
33In 574604  200# 165 ms 3 (9/2%) 11 96Hol16 J 1996 B~=100; B n=8510; B~ 2n ? *
B3Im 571304 200# 3304 40# 180# ms (1/27) 11 96Hol16 T 1996 T2 B~ ?
138n  —70874.2 2.4 1.46 s 0.03 (7/27) 11 1973 B~=100; B~ n=0.0294 24
1338 —78923 3 2.34 m 0.05 7/2% 4 11 1966 B~=100
1338 74360 100 4560 100 16.54 ps 0.19 (21/2%) 11 1978 IT=100
3Te 82932 4 125 m 0.3 3/27# 11 1940 B~=100
133Tem 82598 4 334.26 0.04 554 m 04 (11/27) 11 1957 B~=83.520;IT=16.5 20
1B3Ten 81322 4 1610.4 0.5 100 ns 5 (19/27) 11 2001 IT=100
1331 —85887 5 20.83 h 0.08 7/2% 11 1940 B~=100
133y 84253 5 1634.148 0.010 9 s 2 (19/27) 11 1970 IT=100
1B 84158 5 1729.137 0.010 170 ns (15/27) 11 1984 IT=100
1331p 83452 5 2435.00 0.23 780 ns 1606 (19/27) 11 2004 IT=100
13319 83393 5 2493.7 0.4 469 ns 15 (23/2%) 11 2009 IT=100
133Xe  —87643.6 2.4 5.2475 d 0.0005 3/2% 11 02Un02 T 1940 B~=100
133Xem —87410.4 2.4 233.221 0.015 2.198 d 0.013 11/2= 11 1951 IT=100
133Cs 88070931  0.008 STABLE 7/2% 11 1921 1S=100.
133Ba —87553.6 1.0 10.551 y 0.011 /2% 11 1941 £=100
133Ba™  —87265.3 1.0 288.252 0.009 38.90 h 0.06 11/27 11 12Da04 T 1941 IT~100; €=0.0104 5 *
33La  —85494 28 3.912 h 0.008 5/2F 11 1950 BT=100
33ce 82418 16 97 m 4 1727 11 1951 B*=100
133Cem 82381 16 37.2 0.7 5.1 h 03 9/2= 11 1951 BT=100
133pr —77938 12 6.5 m 0.3 (3/2%) 11 1970 BT=100
13B3ppn 77746 12 192.12 0.14 1.1 s 02 (11/27) 11 1995 IT=100
3B3Nd - —72330 50 70 s 10 (7/2%) 11 1977 BT=100
13B3Nd™ 72200 50 127.97 0.12 70 s (1/2)* 11 95Br24 D 1993 +ta100; IT=?
B3Nd"  —72150 50 176.10 0.10 301 ns 18 (9/27) 11 1993 IT=100
133pm 65410 50 135 s 2.1 (3/2%) 11 1977 B*=100
133pm™ 65280 50 129.7 0.7 8# s (11/27) 11 1996 BT %IT? *
133Sm 572304  300# 2.89 s 0.16 (5/2%) 11 1977 B=100; Btp=?
133Sm™ 571104 310# 120# 60# 35 s 04 (1/27) 11 1993 BT BIT 2% BYp?
IBBEu 472404 300# 2004 ms 11/2-# Bt 2% Btp?
33Gd  —360204  500# 10# ms 5/2%# BT % B p?
+13¢d D : delayed neutrons were observed in 05Kr20 ok
#1331n D : B n intensity is from 93Ru01; delayed neutrons were also seen in 02Dil2 ok
*13Ba™ T :average 12Da04=38.88(0.08) 11Gr01=38.92(0.09) Kok
B4 516604  300# 140 ms 4 high 04 95Jo.A D 1996 B~=100; B~ n=65; B~ 2n<4 *
134Sn  —66432 3 1.050 s 0.011 0t 04 1974 B~=100; B~ n=17 13
134sh  —74020.5 1.7 780 ms 60 07) 11 1967 B~=100; B n?
134spm  —73741.5 2.0 279 1 10.07 s 0.05 (77) 11 1968 B~=100; B~ n=0.088 4
34Te  —82536.0 2.8 41.8 m 0.8 0t 04 1948 B~=100
34Tem  80844.7 2.8  1691.34 0.16 164.1 ns 0.9 6t 04 1970 IT=100
1341 —84059 6 52.5 m 0.2 4)*r 04 1948 B~=100
134pm 83743 6 316.49 0.22 3.52 m 0.04 (8)" 04 1970 1T=97.7 10; B~=2.3 10
34Xe —88124.3 0.8 STABLE (>11Py) 0" 04 89Ba22 T 1920 1S=10.4357 21; 23~ ? *
134Xem —86158.8 09  1965.5 0.5 290 ms 17 (77) o4 1968 IT=100
134Xe"  —85099.1 1.7 30252 1.5 5 us 1 (107) 04 2001 IT=100
134Cs  —86891.154  0.016 2.0652 y 0.0004 4t 04 1940 B~=100; £=0.0003 1
134csm  —86752.410  0.016 138.7441  0.0026 2912 h 0.002 8 04 1975 IT=100
34Ba  —88950.05 0.28 STABLE 0t 04 1936 1S=2.417 18
134Ba™  —85992.9 0.6  2957.2 0.5 2.63 us 0.14 (10%) 04 1982 IT=100
B4La  —85219 20 6.45 m 0.16 04 1951 B*=100
B4Lam  —84780%#  100# 440# 100# 29 us 4 04 1985 IT=100 *
134Ce 84833 20 3.16 d 0.04 0t 04 1951 £=100
B4cem 81624 20 3208.6 0.4 308 ns 5 100 04 1980 IT=100
134pr 78528 20 17 m 2 2° 04 1967 BT=100
134ppn 78460 20 68 1 11 m (67) 04 11Til0 E 1973 B=100; IT~0
B4Nd  —75646 12 85 m LS5 ot 04 1970 BT=100
134Ndm 73353 12 2293.0 0.4 410 us 30 (8" 04 1969 1T=100
B4Pm 66740 60 * & 22 s 1 (5%) 04 1977 B*=100
34pm™ —66740%# 1204 O# 100# * & 5 s 2%t) 04 1988 BT=100
B4Pmt 666204 80# 120# S50# 20 us 1 (77) 09Cu02 TJ 2009 IT=100 *
34Sm 613804  200# 9.5 s 0.8 0t 04 1977 B*=100
B4Eu 499304  300# 500 ms 200 04 1989 BT=100; BFp="
34Gd 413004  400# 400# ms 0t 04 BT % B p?
#134n D : B~ 2n intensity limits is from 95Jo.A Kok
*134Xe D : and >58Zy and >26Zy for Ov-Bf 07 —0" and 0" —2* respectively -
134 La”  E: 100#100keV above 336.44(17) level ok
#*134Pm™  E:70.7(0.2) keV above a 67 state that decays via a low-energy yto 5* ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

350 465304  400# 92 ms 10 9/2t# 08 2002 B~ 7 B n=95#; B~ 2n? *

135Sn 60632 3 530 ms 20 7/27# 08 1994 B~=100; B n=213; " 2n?

1358b  —69689.6 2.9 1.679 s 0.015 (7/2%) 08 1964 B~=100; B n=223

5Te  —77727.9 2.7 19.0 s 0.2 (7/27) 08 1969 B~=100

35Tem  —76173.0 2.7 1554.89 0.16 511 ns 20 (19/27) 08 1980 IT=100

1351 —83789 5 6.58 h 0.03 7/2% 08 1940 B~=100

135Xe  —86417 4 9.14 h 0.02 3/28 08 1940 B~=100

135Xe™ 85890 4 526.551  0.013 1529 m 0.05 11/2= 08 1960 1T~100; B~=0.30 17 *

135Ccs  —87581.8 1.0 2.3My0.3 7/2% 08 1949 B~=100

35Csm —85948.9 1.8 1632.9 1.5 53 m 2 19/2= 08 1962 IT=100

35Ba —87850.71  0.27 STABLE 3/2* 08 1932 1S=6.592 12

135Bam 8758249  0.27 268.218  0.020 28.11 h 0.02 11/2= 08 12Da04 T 1948 IT=100

35La  —86644 9 195 h 0.2 5/2% 08 1948 B=100

135Ce  —84616 10 177 h 03 120 08 1948 BT=100

35Cem 84170 10 445.81 0.21 20 s 1 (11/27) 08 1963 IT=100

135pr 80936 12 24 m 1 3/20 08 1954 B+=100

135ppn 80578 12 358.06 0.06 105 us 10 (11/27) 08 1973 IT=100

5Nd  —76214 19 124 m 0.6 9/2) 08 1970 B*+=100

IBSNd™ —76149 19 64.95 0.24 55 m 0.5 (1/2%) 08 1970 B>99.97, 1T<0.03

35Pm —70030 70 49 s 3 (5/2%,3/2%) 08 1975 B=100

B3Spm™ —69830# 50# 2004# 80# 40 s 3 (11/27) 08 89Ko07 TJ 1989 B*=100 *

135Sm  —62860 150 * 103 s 05 (7/2%) 0877Bo02 J 1977 B=100; Btp=0.02 1

35Sm™ —62860#  340# o# 3004 * 24 s 09 (3/2%,5/2%) 08 89Vi04 TID 1989 BT=100 *

3SEu 541504  200# 15 s 02 11/27# 08 1989 B=100; B*p?

35Gd  —44290#  400# 1.1 s 0.2 (5/2%) 08 1996 B*=100; B*p=18

135Tb  —32830%#  400# 1.01 ms 0.28 (7/27) 08 2004 p~100; B* ? *
#1351 D : delayed neutrons were observed in 02Dil2 *o%
#*13Xe”  D: B~ ranging from 0.004% to 0.6% -
*133Pm™  E: Trends of 11/2~ level in Pm isotopes: '3*Pm: 129.7(0.7) '3Pm: 150450 *ok
#13¥Ppm™  E:  7Pm: 150(50) *Pm: 188.7(0.3) '*'Pm: 628.40(0.10) '*Pm: 959.7(0.1) sk
' 3¥pm" E: (N>82) Pm: 794.6(0.4) '4"Pm: 649.3(0.4) '4°Pm: 240.215(0.007) ok
#133Pm™  E: ENSDF2008 : 68.7 +y *k
#1338m™  1: existence of '**Sm™ and spins of both states are discussed in ENSDF ok
*13¥Tb T :symmetrized from 940(+330-220) us -

136Sn  —55900#  400# 290 ms 13 0* 02 11Ar18 TD 1994 B~=100; B n=283; 8 2n? *

1365 64510 6 923 ms 14 1 # 02 1976 B~=100; B n=16.3 32; B~ 2n=0.28# =

1365h™  —64233 6 277.0 0.7 570 ns 5 (67)  0212KaB ET 2001 IT=100 *

36Te 744258 2.4 17.63 s 0.08 0" 02 1974 B~=100; B n=1.315

1361 —79545 14 834 s 1.0 (17) 02 1949 B~=100

136pm 79339 5 206 15 BD 469 s 1.0 (6~ 02 1959 B~=100; IT=0

136Xe —86429.152 0.010 STABLE (>10Zy) 0" 0202Be74 T 1920 IS=8.857344; 23~ ?

136Xem —84537.449 0.017 1891.703  0.014 2.95 ps 0.09 6 02 1969 IT=100

136Ccs  —86338.9 1.9 13.16 d 0.03 5 02 1951 B~=100

36Csm  —85821.0 1.9 517.9 0.1 175 s 02 8- 02 11Wi09 ET 1981 IT=% 57 *

136Ba  —88887.14  0.27 STABLE 0* 02 1932 1S=7.854 24

136Bam —86856.67  0.27 2030.466 0.018 308.4 ms 1.9 7" 02 1965 IT=100

136Ba" —85529.7 0.5 33574 0.4 91 ns 2 (10%) 04Va03 TD 2004 IT=100 *

36La 86040 50 9.87 m 0.03 1+ 02 1950 B*=100

B6Lam 85780 50 259.3 0.4 114 ms 3 (1)* 02 05Bh06 EJ 1966 IT=100

136Ce  —-86508.6 0.4 STABLE (>38Py) 0f 0201Da22 T 1936 1S=0.1852; 28+ ? *

136Cem —83413.1 0.6 3095.5 0.4 2.2 us 0.2 10+ 02 1991 IT=100

36pr 81340 11 13.1 m 0.1 2+ 02 1968 B+=100

36Nd  —79199 12 50.7 m 0.3 0* 02 1968 B*=100

36pm 71180 70 * & 107 s 6 (5)+"  02FGKI2aJ 1982 B*=100 *

136pm™ —71070 90 110 120 BD x & 47 s 2 (2) 02FGKl12al 1988 B=100 *

Bopm —71110 70 68 25 1.5 us 0.1 8t # 02 08Ri05 ET 1987 IT=100 *

136Sm 66811 12 47 s 2 0* 02 1982 B*=100

136Sm™ —64546 12 2264.7 1.1 15 pus 1 (87) 02 1994 IT=100

36y —56240# 2004 * 33 s 03 (7)  0289Vio4 D 1987 B*=100; B+p=0.09 3

BOEu™ —56240#  540# o#  500# * 38 s 03 3% 0289Vio4 D 1987 B*=100; B+p=0.09 3

136Gd  —49090#  300# 1# s (>200ns) 0f 0200Soll I 2000 BT % B p?

36Th  —36060#  500# 200# ms 02 BT % B p?
#1308n T : average 11Ar18=300(15) 02Sh08=250(30) ®k
%1305 D : B n average 11Ar18=27(4)% 02Sh08=30(5)% ok
#136Sb™ T : others 07Si27=480(100) 01Mi22=570(50) *k
%130Cs™  E: also 83We07=518(5) *k
#136Ba" T : other 04Sh15=94(10) outweighed .
#136Ce T :also 11Be02>18Py; both for 2v-Bf and 1 %
#136pm J: expected 51 n9/2[514]+p1/2[550]; supported by observed direct feeding *ok
#*3Pm  J:  toI=4,5,6 levels following *°Pm B+ decay -
#136Pm™ 1 : the existence of this level is uncertain ok
#130Pm"  E: 08Ri05=42.7(0.2) keV above a lony-lived state that could be either the Kk
#3Pm"  E: ground-state or an excited level located <50keV above the ground-state owing to non- *k
#*13°Pm"  E:  observation of any decay radiation Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

1378n —49790#  500# 273 ms 7 5/27# 07 11Ari18 TD 1994 B~=100; B n=508; 3 2n?

378b  —60030 300 484 ms 22 7/27# 07 11Arl18 TD 1994 B~=100; B~ n=49 6; f~2n ?

B1Te 693042 2.5 249 s 0.05 3/2°# 07 1975 B~=100; B~n=2.99 16

1371 —76356 8 2413 s 0.12 7/2%# 07 93Ru0l T 1943 B~=100; B~ n=7.14 23 *

137Xe 8238340  0.10 3.818 m 0.013 7/2= 07 1943 B~=100

137cs 865458 0.3 30.08 y 0.09 7/2¢ 07 1951 B~=100

37Ba —87721.45 0.28 STABLE 3/27 07 1932 1S=11.23224

37Ba™  —87059.79  0.28 661.659  0.003 2.552 m 0.001 11/2= 07 1965 IT=100

I37Bg"  —85372.3 0.6 2349.1 05 590 ns 100 (17/27) 07 1973 IT=100

3712 —87140.9 1.7 60 ky 20 7/2% 07 1948 =100

BT am  —85271.4 1.7 1869.50 0.21 342 ns 25 19/2= 07 1982 IT=100

137Ce  —85918.8 0.4 9.0 h 03 3/2v 07 1948 B*=100

37Cem  —85664.5 0.4 254.29 0.05 344 h 03 11/2= 07 1958 1T=99.21 4; B7=0.79 4

137py —83202 8 1.28 h 0.03 5/2% 07 1958 BT=100

B37ppn 82641 8 561.22  0.23 2.66 us 0.07 11/2= 07 1987 IT=100

15INd  —79585 12 385 m 15 12t 07 1970 B+=100

INd™  —79066 12 519.43  0.20 1.60 s 0.15 11/2= 07 1970 IT=100

157pm  —74073 13 & 2% m 5/2# 1975 +9

B37pm™  —73930 50 150 50 BD & 24 m 0.1 11/2= 07 1973 BT=100

137§m  —68030 40 45 s 1 (9/27) 07 1986 B*=100

137gmm _67850%#  60#  180#  50# 204 s 1/2+4 Bt

3TEu  —60120#  200# 84 s 05 11/2# 07 88Be.A T 1982 BT=100

7Gd  —51210#  300# 22 s 02 (7/2)+ 07 1999 B+=100; B*p=?

B7Th  —40970#  500# 600# ms 11/2°# p%Bt?
%137Sh T : average 11Ar18=492(25) 02Sh08=450(50) ®ok
*137Sb D : B~ n average 11Ar18=49(8)% 02Sh08=49(10)% Kok
137 Te J : syst of N=85 isotones. ENSDF’07 gives (7/2) from shell-model prediction -
#137Te D : from 93Ru01 evaluation *%
#1371 T : supersedes 74Ru08=24.5(0.2) from same group sk

138Sn  —44860#  600# 100# ms (>400ns) 0 10 100h02 I 2010 B~ 2%B n? B 2n?

138Sb  —54540#  300# 350 ms 15 27# 03 11Arl18 TD 1994 B~=100; B~ n=728; f~2n?

38Te 65696 4 14 s 04 0t 03 1975 B~=100; B~ n=6.3 21

1381 —71980 6 6.23 s 0.03 (17) 03 93Ru0l D 1949 B~=100; B~ n=5.46 18 *

138pn 71912 6 679 05 126 ps 0.16 (37) 03 07Rz01 EIT 2007 IT=100 *

38xe  —79972.2 2.8 14.08 m 0.08 ot 03 1943 B~=100

138Cs  —82887 9 3341 m 0.18 3 03 1943 B~=100

38cgm 82807 9 79.9 0.3 291 m 0.08 6~ 03 1971 1T=812; =192

38Csy 82847 25 40 23 R=? fsmix

13¥Ba —88261.86  0.29 STABLE ot 03 1925 1S=71.698 42

138Ba™  —86171.32  0.30 2090.54 0.06 800 ns 100 6F 03 1971 IT=100

138y 86522 3 102 Gy 1 5t 03 1947 1S=0.08881 71; ... *

138 gm 86449 3 7257 0.03 116 ns 5 (3)* 03 1975 IT=100

138Ce 87569 10 STABLE (>57Py) 0T 03 11Be02 T 1936 1S=0.251 2; 28+ ? *

138Cem  —85440 10 2129.17 0.12 8.65 ms 0.20 7 03 1960 IT=100

138pr 83132 14 145 m 005 1t 03 1951 B+=100

138ppn 82781 18 351 19 BD 212 h 0.04 7= 03 1958 B+=100

13¥Nd  —82018 12 5.04 h 0.09 ot 03 1965 BT=100

3SNd™ 78843 12 3174.9 0.4 410 ns 50 10" 03 1975 IT=100

138pm  —74940 28 * 10 s 2 1*# 03 1981 B=100

38pmm 74911 13 30 30 BD 324 m 0.05 5# 03 1973 BT=100

138pm” non existent EU 324 m 0.05 (3%) 81De38 1 BT=100 *

138Sm  —71498 12 3.1 m 02 o+ 03 1982 B*T=100

3R, 61750 28 121 s 06 (67) 03 1982 B+=100

133Gd  —55660# 200# 47 s 09 0t 03 1985 B+=100

38Gd™  —534304#  200#  2233.1 0.5 6.2 us 02 (87) 03 11Pr02 T 1997 IT=100 *

38Th  —43670#  300# 800# ms (>200ns) 03 00Soll I 1993 BT 2 Bp 7 p=0 *

38Dy —34930#  400# 2004 ms o+ B Btp?
#1381 J : from 07Rz01 Kok
#138m E : unc. assigned by evaluator J:67.9 E2 yray (delayed) to (17) ok
*138La D:...; BT=65.65; B =34.45 -
*138Ce T : also 01Da22>150Ty; both for 2v-f and 1 & ok
*13¥3Pm” D : arguments for a second isomer of intermediate spin are not convincing Kok
#138Gd™  E: for least-squares fit to y-ray energies in 11Pr02 -

D

: from 93Li40

Hk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

1398b  —49790#  400# 93 ms 13 7/2%# 01 11Arl8 TD 1994 B~=100; B n=90 10; B~ 2n ?

39Te  —60205 4 500# ms (>150ns) S5/27# 01 94Be24 1 1994 B~ %Bn?

1391 —68459 29 2282 s 0.010 7/2%# 01 93Ru0l T 1949 B~=100; B~ n=10.03 *

19%Xe  —75644.6 2.1 39.68 s 0.14 3/2= 01 1951 B~=100

39¢s  —80701 3 9.27 m 0.05 7/2F 01 1939 B~=100

19Ba 8491397  0.29 83.25 m 0.08 (7/27) 01 12Da04 T 1937 B~=100 *

¥La  —87228.6 2.3 STABLE 7/2% 01 1924 1S=99.91119 71

139 am  —85428.7 2.4 1799.9 0.5 315 ns 35 (17/2%) 12As06 T 2012 1T=100

139Ce  —86950 7 137.641 d 0.020 3/2% 01 1948 £=100

139Cem  —86196 7 754.24 0.08 56.54 s 0.13 11/2= 01 94ItA T 1967 IT=100

39pr 84821 8 441 h 0.04 5/2t 01 1951 B+=100

Nd 82015 28 297 m 0.5 3/2% 01 1951 BT=100

39Nd"  —81784 28 231.15 0.05 550 h 0.20 11/2= 01 1951 BT=88.24;IT=11.84

BONd" 794004 60#  2620# 50# 272 ns 4 01 O8Fe02 T 1980 1T=100 *

39pm  —77501 14 4.15 m 0.05 (5/2) o1 1967 BT=100

39pmm 77312 14 188.7 0.3 180 ms 20 (11/2)~ 01 1975 IT~100; B=0.16#

1¥Sm  —72380 11 2.57 m 0.10 1/2% 01 1971 BT=100

139Sm™  —71923 11 457.40 0.22 10.7 s 0.6 11/2= 01 1973 1T=93.75; B"=6.3 5

%Eu  —65398 13 179 s 0.6 (11/2)~ 01 1975 B+=100

9Eu"  —65250 13 148.2 0.2 10 ps 2 (7/2%) 11Cu01 ETJ 2011 IT=100

9Gd  —57630%#  200# 57 s 03 9/27# 01 99Xi04 T 1983 B+=100; B p=? *

139Gd"  —57380%#  250# 2504 1504 48 s 09 1/27# 01 1983 BT=100; B p=? *

39Th  —48130%#  300# 1.6 s 02 11/27# 01 1999 BT=100; Bp?

Dy —37640#  500# 600 ms 200 (7/2%) ol 1999 B+=100; Bp?
%1391 T : average 93Ru01=2.280(0.011) 80A115=2.29(0.02) Kk
*139Ba T : average 12Da04=83.25(0.08) 72Em01=82.71(0.18) 62Fr04=82.9(0.2) ok
*139Ba T : other not used 80Ge04=83.06(0.28) ®k
*1¥Nd”  T:80Mul0 > 141 ns E : 50#50keV above 2570.9(0.6) level ok
*139Gd T : average 99Xi04=5.8(0.9) 88Be.A=5.8(0.4); other 83Ni05=4.9(1.0) not used sk
#139Gd T:  since it corresponds to a mixture of ground-state and isomer sk
139G D : assuming that the delayed protons reported in 83Ni05 are from both states *ok

1408h  —43940#  600# 100# ms (>400ns) 2°# 10 100h02 I 2010 B~ 7 B n=50#; B 2n=16#

140Te 56357 28 300# ms (>300ns) O 07 1994 B~ 2B n?

1401 —63600 180 860 ms 40 4-) 07 1972 B~=100; B n=9.310; B 2n?

140xe  —72986.5 2.3 13.60 s 0.10 0t 07 1951 B~=100

140cs  —77050 8 637 s 03 - 07 1950 B~=100

140cem 77036 8 13.931 0.021 471 ns 51 (2~ 07 1974 1T=100

10Ba  —83270 8 12.7527 d 0.0023 ot 07 1939 B~=100

140La  —84318.2 2.3 40.285 h 0.003 3= 07 1935 B~=100

140ce  —88079.2 22 STABLE ot 07 1925 1S=88.450 51

140cem  —85971.3 2.2 2107.86 0.03 73 ps 1.5 6t 07 1966 1T=100

140pr 84691 6 339 m 0.01 07 1938 et=51.318; =48.7 18 *

140pp 84563 6 127.8 0.3 350 ns 20 5t 07 1964 1T=100

140ppr 83927 6 763.7 0.5 3.05 us 0.20 (7y- 07 1964 1T=100

1ONd  —84254 26 337 d 0.02 ot 07 1949 £=100

14ONd™  —82033 26 2221.4 0.1 600 us 50 7 07 1962 1T=100

1ONd"  —76824 26 7429.6 0.7 1.23 pus 0.07 20 08Fe02 ETJ 2008 1T=100 *

140pm  —78210 40 92 s 02 1+ 07 1966 BT=100

140pmm 77782 13 430 40 BD 595 m 0.05 8 07 1966 BT=100

140Sm  —75456 12 1482 m 0.12 ot 07 1967 B+=100

0By —66990 50 1.51 s 0.02 107 1982 BT=100

HOEy" 66780 50 210 15 125 ms 2 (57) 07 1988 IT~100; B <1 *

MOEu"  —66320 50 669 15 299.8 ns 2.1 (8%) 07 2002 1T=100 *

140Gd  —61782 28 158 s 04 ot 07 1985 BT=100

140Th  —50480 800 232 s 0.16 (7t) 07 06Xu03 T 1986 B+=100; Bp=0.26 13 *

10py 428304  500# 700# ms ot 07 2002 BT % BTp?

140pym  —40660%#  500#  2166.1 0.5 7.0 ps 0.5 (87) 07 2002 IT=100

YOHo  —29260#  500# 6 ms 3 8t# 07 1999 p=2% B =1#B1p? *
+140pp T : other: 07Li71=7.3(0.4) for g=59* (bare ion) 3.04(0.10) for q=58* ok
#140py T (H-like ion) and 3.84(0.15) for q=57" (He-like ion) ®k
#140pr D:e"=42.4(2.3)%; €=57.6(2.3)% for q=58* (H-like ion) and Kok
#140pr D e"=51.2(3.1)%; €=48.8(3.1)% for q=57"* (He-like ion) ok
*14ONg” E : uncertainty not given, estimated by evaluator ®ok
«140Ey” E : less than 50 keV above 185.3 level, from ENSDF, thus 185.3 + 25(15) Kok
#140Ey” E : 459.5(0.3) keV above “°Eu” sk
*140Th T : average 06Xu03=2.0(0.5) 00Xu08=2.1(0.4) 91Fi03=2.4(0.2) 86Wi15=2.4(0.4) Kok
) D : from estimated B+ half-life 400# ms; p observed in 99Ry04 -
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

HlTe  —50490# 400# 150# ms (>150ns) 5/2°# 01 94Be24 1 1994 BB n?%B 2n?

B —59900# 2004 430 ms 20 7/27# 01 1974 B~=100; B~ n=213 *

41Xe  —68197.3 2.9 1.73 s 0.01 5/2% 01 1951 B~=100; B~ n=0.044 5

Hlcs  —74477 9 2484 s 0.16 7/2% 01 1962 B~=100; B n=0.0353

4lBa  —79733 5 1827 m 0.07 3/2 01 1945 B~=100

“lLa  —82935 4 392 h 0.03 (7/2%) o1 1951 B~=100

llce 854360 22 32.508 d 0.013 7/2- 01 1948 B~=100

Mlpr 860164 2.1 STABLE 5/2% ol 1924 1S=100.

M4INd  —84193 4 249 h 0.03 3/2t 01 1949 B*=100

HINd" 83436 4 756.51 0.05 62.0 s 08 11/2= 01 70Ab05 D 1960 IT~100; B=0.032 8

“4pm  —80523 14 2090 m 0.05 5/2t 01 1952 B+=100

H4lpm” 79895 14 628.40 0.10 630 ns 20 11/2= 01 1970 IT=100

4pm" 77992 14 25309 0.5 >2 us 01 1985 1T=100

14lsm 75934 9 102 m 02 /2t o1 1967 BT=100

4smm  —75758 9 176.0 0.3 226 m 02 11/2= 01 1967 BT=100; IT=0.31 3

Y4B  —69926 13 40.7 s 0.7 5/2t 01 1977 BT=100

HIEy" 69830 13 96.45 0.07 27 s 03 11/2= 01 1973 IT=863; =143 *

4Gd  -63224 20 14 s 4 (1/27) o1 1986 BT=100; BTp=0.03 1 *

H41Gdm  —62846 20 377.8 0.2 245 s 05 (11/27) 01 1986 BT=892;IT=112

HITh  —54540 110 * 35 s 02 (5/27) o1 1986 BT=100

T 545404 230# 0# 2004 EU 79 s 06 11/27# 01 88Be.A I 1988 BT=100 *

4Dy —45380# 300# 900 ms 140 (9/27) 01 06Xu03 T 1984 F=100; B *p=? *

4Ho  —34360# 500# 41 ms 03 (7/27) 02 1998 p=%Br=1#B1p? *

MlHom  —34290# 5004 66 2 7.28 us 0.28 (1/2*) 02 01Se03 ET 1998 p=100 *
#1417 D : rounded from 21.2 30; 80A115=21.2(3.0) included in 93Ru01=22(3) ®k
141y D : symmetrized from IT=87(+2-4)% and $*=13(+4-2)% ok
+41Gd J : weak arguments in ENSDF’2001 for Jpi assignment; same for '4! Gd” -
#141 T I : existence discussed in 88Be.A. Provisionally accepted ®o%
41Dy T : average 06Xu03=900(200) 86Wil5=900(200) *k
«'4'Ho D : from estimated B+ half-life 200# ms Hok
#*4THo™ T :average 08Kal6=7.4(0.3) 01Se03=6.5(+0.9-0.7); other not used 99Ry04=8(3) ok

42Te  —46370# 500# 100# ms (>150ns) 0" 11 94Be24 1 1994 BB n?% B 2n?

1421 —54770 370 222 ms 12 27# 11 1975 B~=100; B~ n=25#; B~ 2n ?

92Xe  —65229.6 2.7 123 s 0.02 o+ 11 1960 B~=100; B~ n=0.21 6 *

42cs  —70518 7 1.684 s 0.014 0~ 11 1962 B~=100; B~ n=0.090 4

492Ba 77843 6 10.6 m 0.2 0t 11 1959 B~=100 *

42La  —80024 6 91.1 m 0.5 2 11 1953 B~=100

192 am 79878 6 145.82 0.08 870 ns 170 4)- 11 1983 IT=100

42Ce  —84532.7 2.7 STABLE (>50Py) 0t 11 1925 IS=11.11451; ¢ 2,27 =«

142py —83788.3 2.1 19.12 h 0.04 2 11 1935 B~=100; €=0.0164 8

92ppn _83784.6 2.1 3.694 0.003 146 m 05 5° 11 1967 1T=100

“2Nd  —85949.9 1.8 STABLE 0" 11 1924 1S=27.152 40

2pm 81142 24 405 s 05 1" 11 1959 et=77.127,€=22.927

2pmm 80259 24 883.17 0.16 20 ms 0.2 8~ 11 1971 IT=100

142pmt 78313 24 28287 0.6 67 us 5 (137) 11 1974 IT=100

428m  —78987 3 72.49 m 0.05 0" 11 1959 BT=100

1428m™m —76615 3 2372.1 0.4 170 ns 2 7 11 1975 1T=100

1428m" 75325 3 3662.2 0.7 480 ns 60 0t 11 1979 IT=100

WEw  —71310 30 236 s 0.10 I 11 91Fi03 T 1966 BT=100 *

2By 70856 12 460 30 BD 1.223 m 0.008 8 11 1966 B*=100

2Gd  —66960 28 70.2 s 0.6 0" 11 1986 £=525,e"=485

2Th  —56560 700 597 ms 17 | B 1991 B=100; B+p=0.0022 11

142Tp"m 56280 700 279.7 0.4 303 ms 17 5 11 1986 1T=100

2TH"  —55910 700 652.1 0.6 26 wus 1 8+ 11 1989 IT=100

2Dy —50120# 730# 23 s 03 0" 11 1986 B=100; B*p=0.06 3

2Ho  —37250# 500# 400 ms 100 (7-,8%) 11 2001 BH=100; B*p=72; p~0 *

WEr 278504 500# 10# us 0t p?
+142Xe D : 03Be05=0.21(6) 75As04=0.406(0.034) T 03Be05=1.250(0.025) ok
*142Ba D : 7 n=0.091(0.003)% in ENSDF’00 contradicts Q(~n)=-2979(7) keV ok
*142Ce T : lower limit is for o decay; for B8 decay 11Be02>>300Py 01Da22>260 Py -
*142pm T : other: 09Wi09=56(3) for qg=61" (bare ion) 39.2(0.7) for q=60* *k
*142pm T: (H-like ion) and 39.6(1.4) for g=59* (He-like ion) ok
*142Pm D : et=71.0(1.3)%; £=29.0(1.3)% for g=60" (H-like ion) and sk
*142Ppm D:  e"=79.8(1.0)%; £€=20.2(1.0)% for q=59* (He-like ion) ok
«142Ey T : average 91Fi03=2.34(0.12) 75Ke08=2.4(0.2) ok
*1“2Ho D : p=0 from 93Li40 *%
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

3Te  —40280# 5004 100# ms (>400ns) 7/2# 12 2010 B~ % B n% B 2n?

1931 —50630#  300# 130 ms 45 7/2t4 12 1994 B~ 2 B n=40#; B~ 2n?

43Xe  —60203 5 511 ms 6 5/2= 12 03Be0S D 1951 B~=100; ~n=1.00 15

WBos 67674 22 1.791 s 0.007 3/2% 12 1962 B~=100; B n=1.647

Ba  —73937 7 145 s 03 5/2= 12 1962 B~=100

WLa  —78171 7 142 m 0.1 (7/2)* 12 1951 B~=100

1483Ce —81606.2 2.7 33.039 h 0.006 3/2° 12 1948 B~=100

4pr -83068.0 2.2 1357 d 0.02 7/2F 12 1948 B~=100

Nd —84002.1 1.8 STABLE 7/2- 12 1933 1S=12.174 26

SPm —82960 3 265 d 7 5/2t 12 1952 £=100; et <5.7e-6

438m  —79517 3 875 m 0.06 3/2% 12 1956 B+=100

193Sm™ 78763 3 753.99  0.16 66 s 2 /2= 12 1960 IT~100; B+=0.24 5

4sm —76723 3 27938 1.3 30 ms 3 23/2~ 12 FGKI28 J 1969 IT=100 *

WBEu 74241 11 259 m 0.02 5/2F 12 1965 B+=100

gy —73851 11 389.51 0.04 50.0 us 0.5 1/2= 12 1978 IT=100

“3Gd 68230 200 39 s 2 (1/2)* 12 78Fi02 D 1975 B*=100; BFp=2; Bra=? *

3Gdm  —68080 200 152.6 0.5 1100 s 14 11/2= 12 78Fi02 D 1973 B+=100; B*p=" Bra=?

Th  —60420 50 * 12 s 1 (11/27) 12 1985 B*=100

BTh" 604204 1104 0# 1004 * <21 s 5/2t4 12 1986 B*?

WBpy 52169 13 56 s 10 (1/2%) 12 03Xu04 J 1983 B=100; Bp=? *

43pym 51858 13 310.7 0.6 30 s 03 (11/27) 12 03Xu04 EJD 2003 B+=100; B*p=?

$py" 51763 13 406.3 0.8 12 us 03 12 05Ril7 E 2005 IT=100 *

“SHo  —420504 400# 300# ms (>200ns) 11/27# 12 00Soll 1 2000 Bt % B p?

Er 310904 400# 200# ms 9/27# 12 Bt % B p?
*1435m” J:E3to 17/2* *k
4Gd D : 78Fi02: B*p and/or B+ a for '}Gd+'*3Gd”=0.001%, 39 particles detected -
#1BGam J : from 05Ba64 Kk
#43py T : 03Xu04=5.6(1.0); 84Ni03=3.2(0.6) 83Ni05=4.1(0.3) in diff. experiments Kok
*4Dy" E : 95.6(0.5) above 11/2~ isomer ok

1441 —45280#  400# 100# ms (>150ns) 17# 01 94Be24 1 1994 B~ 7 B n=40#; B 2n?

144Xe  —56872 5 388 ms 7 0" 01 03Be05 TD 2003 B~=100; 7 n=3.03

Wics 63271 25 * 994 ms 6 10010 1967 B~=100; B~ n=3.03 13

cgm 63179 25 92.2 0.5 1.1 us 0.1 (47) 10 2009 IT=100

st —62970%# 200#  300%  200# * <1 s (>3) 10 1978 B~=%1T?

144Ba 71767 7 115 s 02 0* 01 1967 B~=100 *

La 74850 13 408 s 04 (37) ol 1967 B~=100

144Ce 80432 3 28491 d 0.5 0t ol 1945 B~=100

44pr 80750 3 1728 m 0.05 0~ 01 1951 B~=100

44prn 80691 3 59.03 0.03 72 m 03 3- 01 1970 IT~100; B~=0.07

144Nd 837479 1.8 229 Py 0.16 0* 01 1924 1S=23.798 19; =100

4Pm 81416 3 363 d 14 5= 01 94Hi05 D 1952 £=100; e* <8e-5

144pmm - —80575 3 840.90 0.05 780 ns 200 9+ ot 1993 IT=100

44pm 72820 4 85958 22 27 s (27%) o1 1994 IT=100

144Sm 819654 1.9 STABLE ot 01 1933 1S=3.07 7; 28+ ?

144smm  —79641.8 1.9  2323.60 0.08 880 ns 25 6" 01 1972 IT=100

WEL  —75619 11 102 s 0.1 1+ 01 1965 B*=100

V4Eum  —74491 11 1127.6 0.6 1.0 us 0.1 8~ 01 FGKI127 J 1976 IT=100 *

4Gd 71760 28 447 m 0.06 0* 01 1968 B+=100

4Gdm 68327 28 34331 0.5 145 ns 30 (10%) o1 1978 IT=100

4Th  —62368 28 1 s 1+ 01 1982 B+=100

WTpm 61971 28 396.9 0.5 425 s 0.15 (67) ot 1982 IT=66; B*=34 *

T 61892 28 476.2 0.5 28 us 03 (87) ol 1996 IT=100

14Th? 61851 28 517.1 0.5 670 ns 60 (9f) ot 1996 IT=100

4The 61824 28 544.5 0.6 <300 ns (10%) o1 1996 IT=100

4Dy 56570 7 9.1 s 04 0* 01 1986 B+=100; B+p=?

“Ho  —44610 8 700 ms 100 (57) 08 1986 B+=100; B*p=?

4Hom 44345 8 265.3 0.3 519 ns 5 (8t) 08 10Ma08 T 2001 IT=100

Er 366104 2004 400# ms (>200ns) 0% 06 2003 +9

“Tm  —22090# 400# 23 us 09 (107) 08 2005 p="; BT=0# *
*144Ba D : B~ n=3.6(0.7)% in ENSDF’01 belongs in fact to '#*Cs; 8~ n not allowed ok
PR J:E2to 6~ Kk
w144 T : other 03Li42=12(2) s for g=65" (bare ion) ok
14 Tm T : symmetrized from 1.9(+1.2-0.5) us -
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

WSL _40040# 5004 100# ms (>400ns) 7/2+# 10 100h02 I 2010 B~ %B n?% B 2n?

W5xe 51493 11 188 ms 4 3/2°# 09 2003 B~=100; B n=5.06; ~2n?

U5Cs —60056 11 582 ms 6 3/2F 09 93Ru0l T 1971 B~=100; B~ n=14.79 *

9Ba  —67516 8 431 s 0.16 5/27 09 1974 B~=100

WLa  —72835 12 248 s 20 (5/2%) 09 1974 B~=100

ce  —77070 30 3.01 m 0.06 5/27# 09 1954 B~=100

WSpr 79626 7 5984 h 0.010 7/2¢ 09 1954 B~=100

45Nd  —814318 1.8 STABLE 7/2 09 1933 1S=8.293 12

45pm 81267 3 177 y 04 52 09 1951 £=100; a=2.8¢-7

45Sm  —806512 2.0 340 d 3 7/2 09 1947 £=100

45gmm 718650 2.1 87862 0.7 990 ns 170 (49/2+) 09 1993 IT=100 *

By —77992 3 593 d 004 52 09 1951 B+=100

WSEy 77276 3 716.0 0.3 490 ns 30 11/2= 09 1975 1T=100

45Gd  —72924 20 23.0 m 04 /2% 09 1959 BT=100

BGd" —72175 20 749.1 0.2 8 s 3 11/27 09 1969 IT=94.35; =5.75

USTh  —66300 100 309 s 06 (11/27) 09 1981 B+=100

ST 65540 200 760 220  BD (3/2%) 09 1993 B2

45py 58243 7 95 s 1.0 (1/2%) 09 93A103 T 1982 B+=100; B+ p=? *

4Spym 58125 7 118.2 0.2 141 s 07 (11/27) 09 1982 BT=100; Bp~50

Ho  —49120 7 24 s 0.1 11/27# 09 1987 BT=100

IS Ho™  —49020# 100# 100# 100# 100# ms 5/2%# Bt nIT?

WSEr  _39080# 200# 900 ms 300 1/2t4 09 1989 B+=100; B+ p=? *

SErm  —38870# 200# 205 4 p 1.0 s 03 11/27# 10Ma20 T 2010 B*?

WSTm  —27580# 200# 317 us 020 (11/27) 09 1998 p=100
*145Cg T : average 93Ru01=579(6) 82Ral3=594(13) *k
#*4Sm™ T : symmetrized from 960(+190-150) *x
«45Dy T average 93A103=10.5(1.5) 93To04=6(2) 84Sc.C=10(1) .
«145Er T : 89Vi02=900(300) for mixture gs+isomer; similarly 900(200) from 10Ma20 ok

46Xe  —47955 24 146 ms 6 0+ 97 03Be05 TD 1989 B~=100; B~ n=6.9 15

4605 —55570 40 323 ms 6 1 97 93Ru0l T 1971 B~=100; B n=1425;B"2n7 *

146Ba 64940 20 222 s 0.07 0" 97 93Ru0l D 1970 B~=100 *

WSLa 69050 30 * 627 s 0.10 2= 97 93Ru0l D 1970 B~=100 *

46 am  —68920 130 130 130 * 100 s 0.1 (67) 97 79Ke02 E 1969 B~=100 *

Hoce  —75635 16 1352 m 0.13 ot 97 1953 B~=100

H6pr 76680 30 2415 m 0.18 2~ 97 1953 B~=100

46Nd  —809258 1.8 STABLE ot 97 1924 1S=17.18932; 28~ % a0 ?

Uopy 79454 4 553 y 0.05 3= 99 1960 £=66.0 13; ~=34.0 13

146Sm 80996 3 68 My 7 0" 97 12Kil6 T 1953 a=100

WoEy  —77117 6 461 d 0.03 4= 97 1957 B*+=100

WO6Ey™ 76451 6 666.37 0.16 235 us 3 9F 97 1962 IT=100

146Gd  —76086 4 4827 d 0.10 0" 01 1957 =100

HoTh 67760 40 * 8 s 4 97 1974 B+=100

16T —67610# 110# 150# 100# * 241 s 05 5 97 93A103 T 1974 BT=100

H46Th"  —66830# 110# 930# 100# 1.18 ms 0.02 (10%) 97 1989 1T=100 *

46py 62555 7 332 s 07 0t 97 93A103 T 1981 B+=100

146pym 59619 7 2935.7 0.6 150 ms 20 (10") 97 FGKI28 J 1982 IT=100 *

WHo  —51238 7 28 s 05 (67) 97 10Ma37 TI 1982 B+=100; B*p=? *

SR _44322 7 17 s 06 0t 97 93To05 D 1993 B+=100; f*p=?

HOTm 308904 200# 155 ms 20 (1%) 05R040 TJD 1993 pa100; B+ 2 B*p ? *

HoTmm 305904 200# 304 6 p 75 ms 7 (5-) 02 06Ta08 TJ 1993 p~100; BT 2 Bp? %

M6Tm"  —30460# 200# 437 7 p 200 ms 3 (107) 02 06Ta08 TJ 1993 p=2 BT=16#;fTp? *
#140Cs T : average 93Ru01=321(2) 76Lu02=343(7) sk
*140Ba D : 93Ru01 f71n<0.02% is not relevant since Q(8~n)=—176(24) is negative ok
%146 D : 93Ru01 B~ n<0.007% is not relevant since Q(8~n)=—50(50) is negative sk
#1460 g E : derived from Q(***La™)=6660(120) in 79Ke02 ®k
#140Th" E : 779.6 keV above “°Tb”, from ENSDF ok
#1460y J:E3to(77) ®k
*14Ho J : from B p branching in 10Ma37; supported by B p spectrum from 85Wil5 *k
#140Tm T : also 05Bb02=190(80) ms .
146" T : arith aver 06Ta08=68(3) 05R040=82(4); 05Bb02=75(3)(superseded in 06Ta08) *k
#1401 T : average 07DaZU=213(9) 06Ta08=198(3) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
4TXe  —42610%# 200# 130 ms 80 3/274 09 1994 B~=100; B n=4.023; 3 2n?  x
Wcs  —52020 50 230 ms 1 (3/2%) 09 1978 B~=100; B~ n=28.5 17
4TBa  —60264 20 894 ms 10 (3/2%) 09 1978 B~=100; B~ n=0.06 3
WLa  —66678 11 406 s 0.04 (5/2%) 09 96Ur02 J 1979 B~=100; B~ n=0.041 4
Wce  —72014 9 564 s 1.0 (5/27) 09 1964 B~=100
Wpr 75444 16 134 m 03 5/27# 09 1964 B~=100
YINd  -78146.6 1.8 1098 d 0.1 5/27 09 1947 B~=100
“Pm 790419 1.8 2.6234 'y 0.0002 7/2% 09 1947 B~=100
Sm  —79266.0 1.8 106.6 Gy 0.7 7/2= 09 09Kol5 T 1933 1S=14.99 18; a=100
WEw 775444 28 241 d 06 5/2F 09 1951 +2100; a=0.0022 6
YEuym  -76919.1 2.8 62527  0.05 765 ns 15 11/2= 09 1970 IT=100
4Gd  —75356.6 2.3 38.06 h 0.12 7/2- 09 1957 BT=100
“41Gd"  —66768.8 2.4 8587.8 0.5 510 ns 20 (49/2%) 09 1982 IT=100
“4Th 70743 8 1.64 h 003 (1/2%) 09 1969 B+=100
T 70692 8 50.6 0.9 1.87 m 0.05 11/27# 09 93A103 T 1987 B*+=100 *
YDy  —64196 9 671 s 7 (1/2+) 09 1975 B+=100; B+p~0.05
4TDym 63446 9 750.5 0.4 552 s 05 (11/27) 09 1976 B+=68.923;1T=31.123
4Tpy" 60789 9 34072 0.8 400 ns 10 (27/27) 09 1985 IT=100
“THo  —55757 5 58 s 04 (11/27) 09 1982 B+=100
4THo™  —53070 5 2687.1 0.4 315 ns 30 (27/27) 09 1982 IT=100
YEr  —46610 40 * 32 s 12 (1/2*) 09 10Ma27 T 1992 B+=100; B+p=?
WIEM  —46510%#  60#  100# 504 * 1.6 s 02 (11/27) 09 10Ma27 T 1982 B+=100; B+p=? *
“ITm  —35974 7 580 ms 30 11/2= 09 1982 Bt=855;p=155
4T Tm™ 35913 7 62 5 p 360 ps 40 3/2% 09 1984 p=100
#147Xe T : symmetrized from 100(+100-50) D : from f~n<8% ok
4TTh™ T : average 93A103=1.92(0.07) 73B013=1.83(0.06) -
«“Er"  E: estimated from 11/27 level in isotones '*'Sm=175 3Gd=152 *Dy=118 ok
148Xe  —39000# 200# 100# ms (>400ns) Ot 10 100h02 T 2010 B~ %B n% B 2n?
48Ccs 47300 580 146 ms 6 00 1978 B~=100; B~ n=25.125; B 2n?
$Ba —57590 60 612 ms 17 0t 00 1979 B~=100; B n=0.43
“La  —62709 19 126 s 008 (27) 00 1982 B~=100; B n=0.153
48Ce  —70398 11 56 s 1 0" 00 1964 B~=100
pr 72535 15 * 229 m 0.02 1= 00 1964 B~=100
48ppm 724904  30# 504 304 * 201 m 0.07 (4) 00 GAu E 1964 B~=100 *
8Nd  -77407.8 2.4 STABLE (>3.0Ey) 0" 00 8Be20 T 1937 1S=5.756 21; 2B~ 2% a ? *
Spm 76865 6 5368 d 0.002 1 00 1947 B~=100
48pmm 76727 6 137.9 0.3 4129 d 0.1 57,60 00 1951 B=95.86;1T=4.26
48Sm  —79336.1 1.8 7 Py 3 0t 00 1933 I1S=11.24 10; =100
Mgy —76299 10 545 d 05 5~ 00 1951 B+=100; 0=9.4e-7 28
gy 75579 10 720.4 0.3 162 ns 8 9t 00 1980 IT=100
“8Gd  -76269.3 1.9 709 y 1.0 0* 00 03Ful0 T 1953 a=100; 2+ ?
4Th 70531 13 60 m 1 2= 00 1960 B=100
M48THm 70441 13 90.1 0.3 220 m 0.05 (9 00 1973 B+=100
4Th" 61912 13 8618.6 1.0 1.310 ps 0.007 (27%) 00 1980 IT=100
“py  —67853 9 33 m 02 0t 00 1974 B*+=100
4Spym 64934 9  2919.1 1.0 471 ns 20 10t 00 1978 IT=100
“$Ho  —57990 80 22 s 11 1) 1 1979 B+=100
USHo™ —57740%# 130# 2504  100# 9.49 s 0.12 5#5) 11 93A103 T 1979 B+=100; B+p=0.08 1 *
SHo" —57050%# 130#  940#  100# 2.36 ms 0.06 (10t 11 1984 IT=100 *
MSgr 51479 10 46 s 02 ot 11 1982 B+=100; B+ p=0.15
48EP 48566 10 29132 0.4 13 us 3 (107) 11 1982 IT=100
“STm 38765 10 700 ms 200 (10%) 11 1982 B+=100; Btp?
48yb  —302004 600# 2504 ms 0* B+ % Btp?
#148ppn E : derived from ENSDF estimate E<90 keV Kok
1 48Nd T : lower limit is for 2~ decay *%
«“Ho™ T : average 93A103=9.30(0.20) 89Ta11=9.59(0.15) ok
*“Ho™  E: NUBASE2003=400#100, but 07Ra37 E<300 sk
«148Ho E : 694.4keV above '*8Ho™, from ENSDF ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

149Cs  —43760# 200# 150# ms (>50ms) 3/2T# 04 1979 BB n2B 2n?

9Ba  —53020%# 200# 344 ms 7 3/27# 04 1993 B~=100; B n=0.43 12

La  —60220 200 1.05 s 0.03 (3/27) 07 1979 B~=100; B~ n=1.43 28

WCe  —66670 10 53 s 02 3/27# 04 1974 B~=100

149py —71039 10 226 m 0.07 (5/27) 04 1964 B~=100

9Nd 743753 24 1.728 h 0.001 5/2 04 1938 B~=100

pm  —76063.7 2.5 53.08 h 0.05 7/2% 04 1947 B~=100

49pmm 758235 2.5 240214 0.007 35 us 3 11/2= 04 1966 1T=100

49sm  —77135.1 1.7 STABLE (>2Py) 7/2 04 1933 1S=13.827; a0 ?

9By —76440 4 93.1 d 04 5/2% 04 1959 £=100

ORym 75944 4 496.386 0.002 2.45 pus 0.05 11/2= 04 1961 IT=100

9Gd 75127 4 9.28 d 0.10 7/2= 04 1951 B+=100; a=4.3e—4 10

149Th  —71489 4 4.118 h 0.025 /2 04 1950 B1=83.317; 0=16.7 17

49T 71453 4 35.78 0.13 416 m 0.04 11/2= 04 1962 B ~100; 2=0.022 3

9Dy —67699 9 420 m 0.14 7/20) 04 88Ah0O2 J 1958 B*T=100

149pym  —65038 9  2661.1 0.4 490 ms 15 (27/27) 04 1976 1T=99.3 3; 7=0.7 3 *

YHo  —61662 14 21.1 s 02 (11/27) 04 1979 B*=100

19Ho"  —61613 14 48.80 0.20 56 s 3 (1/27) 04 1988 B=100

g 53742 28 4 s 2 (1/2%) 04 1984 BT=100; Bp=72

M9EM  —53000 28 741.8 0.2 89 s 02 (11/27) 04 1984 Br=96.57;1T=3.57;... =

WEr  —51131 28 2611.1 0.3 610 ns 80 (19/2%) 04 1987 IT=100

9Er 50470 30 3272 20 48 us 0.1 (27/27) 04 1987 1T=100 *

49Tm  —43880# 300# 900 ms 200 (11/27) 04 1987 BT=100; BT p=0.26 15 *

149yb  —33200# 500# 700 ms 200 (1/2%) 04 05Xu04 J 2001 BT=100; BT p~100 *
#149Dym T : other 03Li42=11(1) s for g=66" (bare ion) ®ok
*49E D:...; B p=0.187 *%
OB E :3242.7 + 30(20) keV ok
#149Tm D : symmetrized from 7 p=0.2(+0.2-0.1)% ®ok
*1499Yb J:(1/2%,3/2") in ENSDF2004 and 1/2 in 05Xu04; 06Xu07=(1/2") however, *k
49Yb J:  no 1/2~ ground-state or isomer for e—o in this region *ok

10Ccs  —38820# 300# 100# ms (>50ms) 97 87Ral2 I 1979 BB n?% B 2n?

10Ba  —50250% 300# 300 ms 0" 95 1994 B~=100; B n?

10La  —56380# 200# 510 ms 30 (3%) 97 950k02 TJ 1993 B~=100; B n=2.73

10Ce  —64847 12 40 s 06 0* 95 1970 B~=100

150py —68300 9 6.19 s 0.16 ()= 96 1970 B~=100

ONd  —73679.1 1.7 6.7 Ey 0.7 0t 96 97De40 TD 1937 1S=5.63828; 28" =100  *

30pm  —73596 20 2.68 h 0.02 (17) 95 1952 B~=100

150Sm  —77050.5 1.7 STABLE 0" 96 1934 1S=7.38 1

0Bu  —74792 6 369 y 09 560 95 1950 B=100

S0Ru™  —74750 6 42.1 0.5 128 h 0.1 0~ 95 1953 B=892;B=112;... *

10Gd  —75764 6 1.79 My 0.08 0* 96 1953 a=100; 28+ ?

130TH  —71106 7 348 h 0.16 (27) 96 1959 +100; ¢<0.05

S0THm 70645 26 461 27 MD 58 m 02 9t 96 1993 B*~100;IT ?

S0py  —69309 4 7.17 m 0.05 0 96 1959 Br=645; a=365

0Ho  —61946 14 * 768 s 1.8 2= 95 93A103 T 1963 BT=100 *

0Ho™  —61950 50 -0 50 BD 233 s 03 9"t 95 1980 B=100

10Ho" 54050 50 7900 50 787 ns 36 (287) 06Fu06 EJT 2006 IT=100 *

10gr 57831 17 185 s 0.7 0* 95 1982 B=100

IS0Epm 55034 17 2797.0 0.5 2.55 us 0.10 10M# 95 1984 1T=100

10Tm  —46490# 200# * & 3# s (") 88Ni02 J 1982 B*=100

10Tm™  —46350# 240# 140# 140# * & 220 s 0.06 (67) 95 96Ga24 T 1981 B=100; Bp=1.23 *

0Tm"  —456804# 240#  810# 140# 52 ms 03 (107) 95 1984 1T=100 *

130yh  —38640# 400# 700# ms (>200ns) 0* 97 00Soll I 2000 B2

0Ly —24640# 500# 46 ms 6 (57,67) 02 00Giol1 J 1993 p="; BT=30#

Oy 246204 5004 22 5 p 40 us 7 (1+,2%) 02 00Gi0o1 J 1998 p=100 *
*15ONd T : from 6.75(+0.37-0.68 statistics + 0.68 systematics) ®k
«150Ey” D:...;IT<5e-8 ok
«150Ho T : average 93A103=78(2) 82N008=72(4) Kok
*150Ho" E:7912.4(2.1)keV above the (9)" isomer from fit to y-ray energies ®k
#0Tm™ T : average 96Ga24=2.22(0.07) 88Ni02=2.15(0.10) 87To05=2.2(0.2) ok
#0Tm” T : 82No08=3.5(0.6) conflicting, not used D : from 88Ni02 Kok
%150 E: 671.6keV above **Tm”, from ENSDF ok
0Ly T : symmetrized from 39(+8-6) .
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide = Mass excess Excitation Half-life JT Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

SICs  —34860# 400# 60# ms (>50ms) 3/24# 09 1979 B~ 7 B~ n=85.9#; B~ 2n=0.4#
SIBa —45390# 300# 200# ms (>300ns) 3/2°# 09 1994 B~ % B n?

BlLa  —53730# 2004 300# ms (>300ns) 5/2%# 09 1994 B~ 7% B n=5.8#

Blce -61225 18 1.76 s 0.06 (3/27) 09 10Si03 J 1997 B~=100 *
Blpr 66779 12 18.90 s 0.07 (3/27) 09 1990 B~=100

Blppn 66744 12 35.10 0.10 50 us 8 (7/2%) 09 12Ma03 T 2006 1T=100

BINd  -709423 1.7 12.44 m 0.07 3/2" 09 1938 B~=100

Blpm 73385 5 28.40 h 0.04 5/2* 09 1952 B~=100

Bism  —74575.6 1.7 9 y 8 5/2° 09 1947 B~=100

Blsm™ —743145 1.7 261.13 0.04 1.4 us 0.1 (11/2)~ 09 1973 1T=100

BIEy  —74652.0 1.7 STABLE (>1.7Ey) 5/2+ 09 1933 1S=47.816; o ?

BIEyn 744558 1.7 196.245 0.010 589 us 0.5 11/2- 09 1958 1T=100

51Gd  —74188 3 1239 d 1.0 7/2° 09 1950 £=100; a=1.0e-6 6 *
BITh  —71623 4 17.609 h 0.001 1/2(+) 09 1953 B*~100; =0.0095 15

SlTym —71523 4 99.53 0.05 25 s 3 (11/27) 09 1978 1T=93.4 20; B+=6.6 20

Dy —68752 3 179 m 0.3 7/205) 09 1959 % 0=5.64

BlHo —63623 8 352 s 0.1 11/20-) 09 87Ne.A J 1963 7 a=223

BIHo™ —63582 8 41.0 0.2 472 s 13 1/2(4) 09 87Ne.A J 1963 a=7718; B+ ? *
SIEr  —58266 16 235 s 2.0 (7/27) 09 1970 B*=100

BIEP™ 55680 16 2586.0 0.5 580 ms 20 (27/27) 09 1980 1T=95.33; =473 *
BIEM  —47979 16 10286.6 1.0 420 ns 50 (65/27,61/2%) 09 09Fu05 J 1990 1T=100

BITm  —50778 20 4.17 s 0.11 (1/27) 09 1982 B =100

BlTm™ 50684 20 94 6 AD 6.6 s 2.0 (1/2%) 09 1987 B*=100

BITme —48122 20  2655.67 0.22 451 ns 34 (27/27) 09 1982 IT=100

Blyb  —41540 300 1.6 s 05 (1/2%) 09 86Tol2 T 1985 BT=100; BT p=? *
Slyp™  —40790# 3204 7504 100# 1.6 s 05 (11/27) 09 86Tol2 T 1986 F~100; BT p=2; IT=0.4# *
Slyp" —39000# 580#  2540# 500# 2.6 us 0.7 19/2# 09 1993 1T=100 *
Slybr —39090# 580#  2450# 5004 20 ps 1 27/2 # 09 1987 IT=100 *
BlLu 301104 4004 80.6 ms 2.0 11/27# 09 1982 p="; BT=37# *
BILum  —30030# 4004 77 5 p 16 us 1 3/2%# 09 1998 p=100
«151Ce I : isomer with 7=1.02(0.06) suggested in ENSDF2009 not trusted by NUBASE ok
*151Gd D : symmetrized from a:=0.8(+0.8-0.4)e-6% sk
#*STHo™ D : symmetrized from a=80(+15-20)% ok
#*STE T : other 03Li42=19(3) s for g=68* (bare ion) Kok
+51yb T : derived from 1.6(0.1), for mixture of ground-state and isomer with almost same half-life ®k
«131yYp”  E: 740# estimated in 90Ak01 (see ENSDF’09) ok
#151Yb"  E:above the 1791.2keV level above 1> Yb” (see ENSDF’09) Kok
#151YbP?  E:2448keV above '3 Yb" (see ENSDF’97) *k
*S1Lu D : p=63.4(0.9)% in ENSDF’09, based on predicted B decay half-life~220 ms -
I2Ba —42090# 400# 100# ms (>400ns) o+ 10 100002 T 2010 B~ 7B n?

12La —49540# 3004 200# ms (>150ns) 97 94Be24 1 1994 B~ % B n?

12Ce  —59060# 200# 1.1 s 03 o+ 97 90Ta07 T 1990 B~=100 *
12pr 63758 19 3.63 s 0.12 4+ 97 99To04 J 1983 B~=100

12Nd  —70149 25 11.4 m 0.2 ot 97 1969 B~=100

32pm 71254 26 * 4.12 m 0.08 1" 97 1958 B~=100

12pm™ —71110 80 140 90 BD * 7.52 m 0.08 4- 97 1971 B~=100

12pm* —71000# 1504 2504 150# * 13.8 m 0.2 (8) 97 1971 B~ =100; IT=? *
1528m  —74762.0 1.6 STABLE o+ 97 1933 1S=26.75 16

I2Bu —728874 1.7 13.537 y 0.006 3” 97 1938 Br=72.13;7=2793

IS2Bym 728418 1.7 45.5998  0.0004 9.3116 h 0.0013 0~ 97 1958 B-=724; Bt=284

2By —72822.1 1.7 65.2969  0.0004 940 ns 80 1~ 97 1978 1T=100

2w —72809.2 1.7 78.2331  0.0004 165 ns 10 I 97 1978 1T=100

I2Bwe —72797.6 1.7 89.8496  0.0004 384 ns 10 4+ 97 1970 IT=100

2By 727395 1.7 147.86 0.10 96 m 1 8" 97 1963 1T=100

12Gd  -747063 1.6 108 Ty 8 o+ 97 1938 1S=0.20 1; a=100; 23+ ?

12Th  —70720 40 175 h 0.1 2- 98 1959 B=100; a<Te-7

12THm 70380 40 342.15 0.16 960 ns 10 5 98 1972 1T=100

12Ty —70220 40 501.74 0.19 42 m 0.1 8+ 98 1971 1T=78.88; 7=21.28

2Dy —70118 5 2.38 h 0.02 o+ 02 1958 £~100; a=0.100 7

2Ho  —63599 13 161.8 s 0.3 2 97 1963 pT=883; a=123

IS2Hom —63439 13 160 1 50.0 s 04 9+ 97 1963 B7=89.217; 0=10.8 17

2Ho" —60579 13 3019.59 0.19 8.4 us 0.3 19~ 97 1997 IT=100

2By 60494 9 103 s 0.1 ot 97 1963 a=904; =104

12Tm  —51770 70 * 80 s 1.0 (2#)~ 97 1980 BT=100

IS2Tm™ —51660%# 100#  110# 130# * 52 s 0.6 (9)* 97 1980 B+=100

12Tm" —49120# 110#  2655# 80# 294 ns 12 (17%) 97 1986 IT=100 *
152yh  —46320 160 3.04 s 0.06 ot 97 1982 BT=100

1S2ypm —43580 160 2744.5 1.0 30 us 1 (10%) 97 1995 IT=100

2Ly —33420# 2004 650 ms 70 (57,67) 97 88Ni02 T 1987 B*=100; Btp=157 *
*152Ce T : average 90Ta07=1.4(0.2) 91Ay.A=0.8(0.3) ok
#12Pm"  E: ENSDF: “Probably feeds 7.52 m level” at 140keV Hok
#52Tm"  E:2555.05(0.19) above 'S2Tm" ®k
*152Lu T : average 88Ni02=600(100) 87To02=700(100) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
13Ba  —36920# 400# 80# ms 5/27# BB n?% B 2n?
13La  —46240# 300# 150# ms (>150ns) 5/2*# 06 94Be24 I 1994 B~ % B n?
133Ce  —55020# 200# 500%# ms (>150ns) 3/27# 06 94Be24 I 1994 B~ % B n?
18¥pr 61568 12 428 s 0.11 5/27# 06 1987 B~=100; B~n?
1BNd  —673303 2.7 31,6 s 1.0 (3/2)~ 06 1987 B~=100
IBNd" —67138.6 29 191.7 1.0 1.10 us 0.04 (5/2%) 06 10Si03 TJ 1996 IT=100 *
153pm  —70648 9 525 m 0.02 5/2- 06 1962 B~=100
133Sm  —72559.1 1.6 46.284 h 0.004 3/2t 06 1938 B~=100
13Sm™  —72460.7 1.6 98.37 0.10 10.6 ms 0.3 11/2= 06 1971 IT=100
3By —733663 1.7 STABLE 5/2% 06 1933 1S=52.19 6
BBy 715953 1.7 1771.0 0.4 475 ns 10 19/2= 06 2000 IT=100
13Gd  -72881.9 1.6 2404 d 1.0 3/2= 06 1947 £=100
13Gdm  —72786.7 1.6 951736 0.0008 3.5 us 04 9/2* 06 1979 IT=100
I8Gd"  —72710.7 1.6 171.188 0.004 76.0 us 1.4 (11/27) 06 1967 IT=100
1B3Th  —71313 4 234 d 001 5/2% 06 1957 B+=100
13T 71150 4 163.175 0.005 186 us 4 11/2= 06 1965 IT=100
13py  —69143 4 64 h 0.1 7/22) 06 1958 BT~100; 2=0.0094 14
Ho  —65012 5 201 m 0.03 11/2= 06 1963 B~100; 2=0.051 25
I53Ho™ 64943 5 68.7 0.3 93 m 05 /2 06 1963 B+~100; ¢=0.18 8
I3Ho" —62240 11 2772 10 229 ns 2 (31/2%) 06 1980 IT=100
I3Er  —60472 10 37.1 s 02 7/2) 06 85Ah.A J 1963 a=533; f+=473 *
IS 57674 10 2798.2 1.0 373 ns 9 (27/27) 06 1979 IT=100
IS 55224 10 5248.1 1.0 248 ns 32 (41/27) 06 1979 IT=100
153Tm  -53989 15 148 s 001 (11/27) 06 1964 a=913; =93
IB3Tm" —53946 15 43.2 0.2 25 s 02 (1/2%) 06 1988 a=92 3; =2
I3Yb  —47210# 200# 42 s 02 7/27# 06 88Wi05 D 1977 BT=7 a=504#; ... *
13ybm  —44510%# 220# 2700 100 15 us 1 27/2= 06 1989 IT=100 *
IBLu —38420 160 900 ms 200 11/2= 06 97601 D 1989 B+ 2% a=7;p=0 *
I3Lum 38340 160 80 5 1# s /2% 06 97101 ED 1997 BT 7 a=2 IT=7; p=0
3Ly 35920 160 2502.5 0.4 >100 ns 23/2= 06 1993 IT=100
IBLur  —35790 160  2632.9 0.5 15 us 3 27/2 06 1993 IT=100
ISSHf  —27300# 500# 400# ms (>200ns) 1/2*# 06 00Soll I 2000 B2
ISBH 265504 510%#  750# 100# 500# ms 11/2°# Bt %IT?
#I3Nd™ T : average 10Si03=1.17(0.07) 96Yal2=1.06(0.05) ok
*193Er J : and 890t.A sk
*153Yb D:...; Btp=0.008 2 -
#13Yb™  E:in ENSDF 2578.2 + x -
#1983y D : p=0% decay is from 971r01 Kok
4La  —41760# 400# 100# ms B~ % B n% B 2n?
14Ce  —52350# 300# 300# ms (>150ns) 0" 09 94Be24 I 1994 B~ % B n?
134pr 58190 150 23 s 0.1 (3%) 09 1988 B~=100; B~ n?
INd  —65680 110 259 s 02 ot 09 1970 B~=100
IS4Nd™  —64380 110 1297.9 0.4 32 us 03 (47) 09 09si21 ETJ 1970 IT=100 *
134Pm 68490 40 & 173 m 0.10 (0-,17) 09 1958 B~=100
I54pm™ 68370 110 120 120 BD x & 2.68 m 0.07 (3,4) 09 1958 B~=100
54Sm  —724545 1.8 STABLE (>23Ey) 0" 09 1933 1S=22.7529; 2B~ ?
4Bu —717372 1.7 8.601 y 0.010 3= 09 1947 B~=100; £=0.018 12
S4By —71669.0 1.7 68.1702  0.0004 22 us 0.1 2 09 1964 IT=100
IS4Bu"  —71591.9 1.7 1453 0.3 463 m 04 (87) 09 1975 IT=100
14Gd  -737053 1.6 STABLE ot 09 1938 1S=2.18 3
4Tb  —70160 50 * 215 h 04 0% 09 1950 B+=100; B~<0.1
134T 70150 50 12 7 * 9.994 h 0.039 3= 09 09Gy0l T 1972 BH=7827;1T=21.87;... =*
I4TH"  —69960# 1604  200# 150# * 227 h 05 7= 09 1972 BT=98.26;IT=1.8 6
I4Tb?  —62160# 900#  8000# 900# 513 ns 42 09 1982 IT ?
34Dy 70394 7 3.0 My 1.5 ot 09 1961 a=100; 2B+ ?
4Ho  —64639 8 11.76 m 0.19 2= 09 1966 BT~100; 2=0.019 5
IS4Ho™  —64397 27 243 28 AD 3.10 m 0.14 8t 09 1968 B=100; ¢<0.001; IT~0
4Er 62605 5 373 m 0.09 ot 09 1963 BH=100; a=0.47 13
4Tm  —54427 14 * 81 s 03 (27) 09 1964 a=545; =46 5
S4Tm™  —54350 50 70 50 BD x 330 s 0.07 9*t) 09 1964 a=585; =42 5;1T ? *
34yb 49932 17 409 ms 2 ot 09 1964 a=92.6 12; BT=7.412
4Lu —39720# 200# # s (27) 09 1981 B2
4w —39660# 200# 60 12 AD 1.12 s 0.08 (9f) 09 88Vvi02 D 1981 BH=100; B+p=2; ... *
IS4Lu"  —37000# 220# 2720# 100# 35 us 3 (17+) 09 1990 IT=100 *
IS4HE  —32730# 500# 2 s 1 0t 09 1981 BH=100; =0
IS4Hf"  —30020# S00# 2710# 30# 9 us 4 (10%) 09 1989 IT=100 *
#I9Nd”  E: from a least-squares fit to y-ray energies in 09Si21 *ok
4Th"  D:...; B7<0.1 -
#154Th"  E: estimated by NUBASE from 73Ba20<25keV Hok
#*!%Tm” D :IT decay has not been observed *%
#MLum DL BTa=?; a=0.002# sk
#*54Lu™  D:B*pand BT o modes observed in 88Vi02; B p confirmed in 90Sh.A Kok
*134 Ly E :2431.3 + 130.4 + z, above *Lu™ ; z estimated 100#100 Kk
« 134 E : 42#28 above 2671 level, see ENSDF’09 ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

I55La  —38180# 400# 60# ms 5/2 # BB n%p 2n?

15Ce  —47930# 400# 200# ms (>150ns) 5/2°# 05 94Be24 1 1994 B~ % B n?

155py —55415 17 1# s (>300ns) 5/27# 05 1992 B~ 2% B n?

I5Nd  —62284 9 89 s 02 3/27# 05 1986 B~=100

15Pm  —66940 5 415 s 02 (5/27) 05 1982 B~=100

155Sm  —70190.2 1.8 223 m 02 3/2= 05 1951 B~=100

15Sm™  —70173.7 1.9 16.5 0.5 2.8 us 0.5 5/2% 10Si03  ETJ 2010 IT=100

15Sm"  —69651.6 1.9 538.6 0.7 1.00 us 0.08 11/2~ 10Si03  ETJ 2010 IT=100

I5Eu -71817.2 1.8 4753 'y 0.014 5/2t 05 1947 B~=100

15Gd  -72069.2 1.6 STABLE 3/2= 05 1933 1S=14.80 12

15Gd™  —71948.2 1.6 121.05 0.19 31.97 ms 0.27 11/2= 05 1967 IT=100

15Th  —71249 10 532 d 0.06 3/2t 05 1957 £=100

5py  —69155 10 99 h 02 3/2= 05 1958 BT=100

SSpy™  —68921 10 234.33 0.03 6 us 1 (11/27) 05 1970 IT=100

Ho  —66039 17 48 m 1 5/2% 05 1959 B=100

ISSHo™  —65897 17 141.97 0.11 880 us 80 (11/27) 05 1984 1T=100

I55gr —62209 6 53 m 03 (7/27) 05 1969 B ~100; ¢=0.022 7

5Tm  —56626 10 216 s 02 (11/27) 05 1971 B=99.11 24; a=0.89 24

ISTm”  —56585 12 41 6 45 s 3 1/2* 05 FGKl2a J 1990 BT>92; <8 *

15Yb  —50503 17 1.793 s 0.019 (7/27) 05 1964 a=894; f+=114

5Ly —42550 19 68.6 ms 1.6 (11/27) 05 1965 a=902; B+ ?

ISSpum —42529 20 21 4 AD 138 ms 8 (1/2%) 05 1967 a=7616; B+ ?

ISSLu®  —40769 20 17810 20 AD 2.69 ms 0.03 25/27# 05 1981 o~100; IT ?

ISSHf  —34360%# 300# 840 ms 30 7/27# 05 11Sa59 T 1981 tx100; a ?

155Ta —23990# 5004 32 ms 1.3 (11/27) 07 2007 p=100 *
«15Tm™ T : favored « decay from Lu 1/2* sk
*155Ta T : symmetrized from 2.9(+1.5-1.1) I: NUBASE expects 1/2+ 30#20 below Kok

136Ce  —44870# 400# 150# ms 0" B~ % B n?

156py —51570# 300# 500# ms (>300ns) 95Cz.A 1 1992 B~ % B n?

16Nd  —60470 200 506 s 0.13 0 03 07Sh05 T 1987 B~=100 *

I6Nd™  —59040 200 1431.3 0.4 365 ns 145 (57) 03 09Si21 ET 1998 1T=100 *

136pm  —64164 4 26.70 s 0.10 4t 03 11S005 J 1986 B~=100

156pm™  —64014 4 150.3 0.1 23 s 20 (%) 07Sh05 ETJ 2007 B~ <2;1T=?

136Sm  —69363 9 94 h 02 0" 03 1951 B~=100

136Sm™ 67965 9 1397.55 0.09 185 ns 7 5 03 1974 IT=100 *

I36Eu  —70085 6 1519 d 0.08 0+ 03 1947 B~=100

16Gd 725343 1.6 STABLE 0" 03 1933 1S=20.47 9

16Gd™  —70396.7 1.6 2137.60 0.05 1.3 us 0.1 7 03 1969 IT=100

136Th  —70090 4 535 d 0.10 3 03 1950 BT=100; B~ ?

S6Th™  —70036 5 54 3 244 h 10 (77) 03 1970 IT=100 *

136TH" 70002 4 88.4 0.2 53 h 02 (ot 03 1950 IT=2; B=?

6py  -70528.3 1.6 STABLE (>1Ey) 0t 03 58Ri23 T 1948 1S=0.056 3; a 2; 2BF ? *

6Ho  —65480 60 56 m 1 4~ 03 1957 BT=100

I36Ho™  —65430 60 52.4 0.5 95 s 15 1 03 1995 IT=2% 8" ?

I36Ho"  —65304 28 170 70 MD 78 m 03 (9*) 03 1975 BT=75;1T ?

156Er —64210 25 195 m 1.0 0" 03 1967 BT=100; a=17e-6 4

16Tm  —56829 15 838 s 1.8 2- 03 1971 B ~100; 0=0.064 10

1S6Tm™  —56430# 200# 400# 2004 400 ns (11=) 03 1985 IT=100 *

156Tm” non existent RN 19 s 3 9" 03 91To08 I *

136yp 53258 10 26.1 s 07 0" 03 1970 B=902; a=102

6Ly —43750 70 494 ms 12 2~ 03 1965 o="; fH=5#

6 um 435304  100# 2204 1304 198 ms 2 9t 03 96Pa0l D 1979 =94 6; 1 ? *

IS6Hf  —37870 160 23 ms 1 0+ 03 96Pa0l D 1979 a=973; B+ ? *

16 35910 160 1959.0 1.0 AD 480 us 40 8+ 03 96Pa0l T 1979 a=100 *

156Ta  —26050# 300# 106 ms 4 (27) 03 11Dal2 TD 1992 p=713; 87=293

1S6Tym  _25960% 300# 94 8 AD 360 ms 40 9t) 03 1993 B=95.89;p=4.29
*«15Nd T : others 890k.A=5.51(0.10) 87Gr12=5.47(0.11), see discussion in 07Sh05 Kk
*1°Nd™  E: least-squares fit to y-ray energies in 09Si21 T : 98Gal2=135ns (no unc.) Kok
#1560 m™ T : other recent 09Si21=186(44) ®k
%150 Tpm E : derived from E3 24h to 4% 49.630 level and E(IT)< B(L)=9 keV ok
*156Dy T : lower limit is for & decay ok
#150Tm”  E:203.6keV above unknown level ok
#*50Tm”  I: see also the discussion in ENSDF’03 -
%150y D : derived from original ®=98(9)% Kok
*150Hf D : derived from original oe=100(6)% *%
*ISOHf T : average 96Pa01=520(10) 81Ho.A=444(17) sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life Jr Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

157Ce  —40010# 500# 50# ms 7/2t# B~ 2B n?

5Py —48540# 400# 300# ms 5/27# B~ % B n?

INd  —56462 25 2# s (>300ns) 5/27# 05 95Cz.A I 1992 B~

STPm —62297 7 10.56 s 0.10 (5/27) 05 1987 B~=100

7Sm  —66678 4 8.03 m 0.07 3/2°# 05 1973 B~=100

STEu  —69458 4 15.18 h 0.03 5/2% 05 1951 B~=100

57Gd  -70822.8 1.6 STABLE 3/2- 05 1933 1S=15.652

S7Gd"  —70758.9 1.6 63.917 0.005 460 ns 40 5/2* 05 1964 1T=100

1Gd"  —-70396.2 1.6 426.60 0.05 185 us 2.3 11/2- 05 1961 1T=100

S7Tb  —~70762.8 1.6 71y 7 3/2+ 05 1960 £=100

5Dy —69424 5 8.14 h 0.04 3/2° 05 1953 B*=100

STDy"  —69262 5 161.99 0.03 1.3 us 02 9/2* 05 1974 1T=100

STDy"  —69225 5 199.38 0.07 21.6 ms 1.6 11/2- 05 1970 1T=100

THo  —66831 23 126 m 02 7/2° 05 1966 B*=100

STEr  —63389 25 18.65 m 0.10 3/2° 07 1966 B*=100

STErm  —63234 25 155.4 0.3 76 ms 6 9/2% 05 1971 1T=100

S7Tm  —58736 26 3.63 m 0.09 1/2* 05 1974 B=100

57yb 53426 11 386 s 1.0 7/2° 05 1970 B=99.5; a=0.5

BLu  —46457 15 68 s 1.8 (1/2%,3/2%) 05 1977 BT 2 a=? *

STLum —46436 15 20.9 20 AD 479 s 0.12 (11/27) 05 1972 Br=2 a=62

STHf  —38900# 200# 115 ms 1 7/2 05 96Pa01 T 1965 a=869; =149

51Ta —29640 160 10.1 ms 04 1/2% 05 1979 o="p=3.412;... *

STTam  —29620 160 22 5 AD 43 ms 0.1 11/2- 05 1996 a="; Br=1#; p=0

S7Ta" 28050 160 1593 9 AD 1.7 ms 0.1 25/27# 05 1996 =100

STwW  —19710# 400# 275 ms 40 (7/27) 10Bi03 TID 2010 B=100; =0

STWP —19390# 400%# 320 30 AD (9/27) 10Bi03 EJ 2010 T ?
7Ly T : ENSDF’05 average of very conflicting 91To09=5.7(0.5) 91Le15,92P014=9.6(8) *k
*157Ta D:...; B =1# ok

8pr  —44330# 400# 200# ms B~ % B n?

I3SNd  —54060# 300# 700# ms (>300ns) 0 04 95Cz.A 1 1992 B

13¥Pm  —59089 13 48 s 05 04 1987 B~=100

138Sm  —65250 5 530 m 0.03 0t 04 1970 B~=100

138Sm”  —63971 5 1279.1 1.8 115 ns 18 (57) 04 1973 1T=100

IEu  —67255 10 459 m 02 (17) 04 1951 B~=100

18Gd  —70688.9 1.6 STABLE 0* 04 1933 1S=24.84 7

8Th  —69469.9 1.9 180 y 11 3 04 1957 pr=83.47;7=16.67

18TH"  —69359.6 2.2 1103 1.2 10.70 s 0.17 0~ 04 1957 IT~100; B~ <0.6; ... *

IS8TH"  —69081.5 2.6 388.4 1.8 400 us 40 (77) 04 1961 1T=100

8Dy —70406.2 2.9 STABLE 0* 04 1938 1S=0.095 3; ¢ 7; 28" 2

Ho 66186 27 113 m 04 5t 04 1961 tx100;  ?

I58Ho™  —66119 27 67.199 0.010 28 m 2 2 04 1960 IT>81; <19

I38Ho"  —66010# 80#  180# 70# 213 m 23 9%) 04 1970 B>93; IT<7#

I8Er  —65304 25 229 h 0.06 0f 07 1961 £=100

¥Tm  —58703 25 * 3.98 m 0.06 2 04 1970 BT=100

SSTm™  —58650# 100# 504 100# 20 ns (5%) 04 81Dr07 T 1981 T ? *

138yb  —56010 8 149 m 0.13 0 04 1967 F2100; 0~0.0021 12

B8y —47212 15 106 s 03 2~ 04 95Ga.A J 1979 B=99.09 20; ... *

ISSHf  —42103 17 285 s 0.07 0t 04 1965 B=55.719; a=44.3 19

18Ta  —31170# 200# 49 ms 8 (27) 04 97Da07 TD 1979 a=96 4; B+ 2 *

IS8Tam 310304 200# 141 11 AD 36.0 ms 0.8 91 04 97Da07 TIE 1979 a=955; B+ 11T ? *

IS8wW  —23700# 500# 1.25 ms 0.21 0t 06 1981 =100

IS8wm  _21810# 500# 1889 8 AD 143 us 19 (8%) 06 1995 =100
158 Tpm D:...; <001 Kok
«1Tm™  1:T=20sin 81Dr07 was a typo. Value in Fig. 2 was correct. See 96Dr.A ok
#1938y D:...;a=09120 Kk
#158Ta T : average 97Da07=72(12) 96Pa01=46(4) with Birge ratio B=2 .
*198 Ty D : derived from original oc100(8)% *%
138 T : average 97Da07=37.7(1.5) 96Pa01=35(1) 79H010=36.8(1.6) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

pr  —41090# 500# 100# ms 5/27# B~ % Bn?

IONd  —49810# 400# 500# ms (>300ns) 7/2"# 12Ku26 1 2012 B~ 7% B n?

19pm  —56554 10 1.5 s 02 5/27# 12 051c02 T 1998 B~=100

198m  —62208 6 1137 s 0.15 5/27 12 1986 B~=100

198m™  —60931 6 1276.8 0.5 116 ns 8 (11/27) 12 09Ur04 ET 2009 IT=100

I9Ey  —66043 4 18.1 m 0.1 5/2F 12 1961 B~=100

19Gd  -68560.8 1.6 18479 h 0.004 3/27 12 1949 B~=100

159Tp —69531.6 1.8 STABLE 3/2% 12 12vil ) 1933 1S=100. *

¥py  —69166.3 2.0 1444 d 02 3/27 12 1951 =100

19pym  —68813.5 2.0 35277 0.14 122 ps 3 11/27 12 1965 IT=100

9Ho  —67329 3 33.05 m 0.11 727 12 1958 B+=100

9Ho™  —67123 3 205.91 0.05 830 s 0.08 /27 12 1966 IT=100

I9Er  —64560 4 36 m 1 3/27 12 1962 B*=100

I9Erm 64377 4 182.602 0.024 337 ns 14 9/2% 12 1971 1T=100

I9E —64131 4 429.05 0.03 590 ns 60 11/27 12 1971 IT=100

Tm  —60570 28 9.13 m 0.16 5/2F 12 1971 B*=100

19Yh 55839 18 1.67 m 0.09 5200 12 1975 B+=100

Lu —49710 40 * 121 s 1.0 1/2% 12 FGKl2a J 1980 BT~100; 0=0.1# *

0Ly —49610#  90# 100# 80# * 10# s 11/27# B BIT K a?

159Hf —42853 17 520 s 0.10 7/27 12 96Pa0l T 1973 Bt=657; =357

9Ta —34444 20 1.04 s 0.09 1/2% 12 97Da07 T 1979 BT % a=345 *

19Tam 34381 19 64 5 AD 560 ms 60 11/2= 12 1994 a=551; B+ ?

159w —25490# 300# 82 ms 0.7 7/27# 12 96Pa0l TD 1981 =82 16; B+ ? *

19Re  —14740# 510# 40# s 1/274# 2006 prha?

I9Re™  —14600# 500# 140# 50# 21.6 us 3.3 11/2= 12 07Pa27 T 2006 p=" 0=7.535 *
«199Th J : 3/2 confirmed by a novel technique in 12Vi.1 (see text) ok
*13Lu J : favored o decay from '3Ta 1/2+ Kok
*139Tq T : average 97Da07=0.83(0.18) 96Pa01=1.10(0.10) *k
*139W D : derived from original «=92(23)% ok
«199Re™ T : average 07Pa27=23(6) 06J010=21(4) *k

10Nd  —47130# 400# 300# ms (>300ns)  O* 12Ku26 1 1985 B~ 2% B n? *

160py 530004 300# 2# s (>300ns) 12Ku26 1 2012 B~ %Bn?

1608  —60235 6 96 s 03 0t 05 1986 B~=100

160sm™  —58874 6 1361.3 0.4 120 ns 46 (57) 09Si21  ETJ 2009 IT=100

10Ey  —63480 10 38 s 4 ()M 05 1973 B~=100

10Gd  —67940.9 1.7 STABLE (>31Ey) of 05 01Da22 T 1933 1S=21.86 19; 2B~ ?

160Th —67835.5 1.8 723 d 0.2 3~ 05 1943 B~=100

10py  —69671.4 1.9 STABLE o+ 05 1938 1S=2.329 18

0o —66381 15 256 m 03 5t 05 1950 Br=100

10" —66321 15 59.98 0.03 5.02 h 0.05 2” 05 1955 1T=733; =273

10Ho"  —66184 22 197 16 3 s (97) 05 GAu E 1988 IT=100 *

160, —66064 24 28.58 h 0.09 ot 05 1954 =100

10T —60300 30 94 m 03 - 05 1970 BT=100

0Tmm  _60230 40 70 20 745 s 15 (5%) 05 1983 IT=855; B+=155

10Tm  —602004  60#  100# 50# 200 ns (8) 05 1986 IT=100 *

10y —58165 16 48 m 02 ot 05 1967 BT=100

160y —50270 60 * 36.1 s 03 27# 05 1979 BT=100; a<le—4

160 ym  _50270# 1204 o# 100# * 40 s 1 05 1980 BF~100; o ?

I0Hf  —45931 10 136 s 02 ot 05 1973 B=99.32; a=0.72

0Ty 35870 70 & 170 s 020 (27) 05 96Pa01 ID 1979 Bt 7 a=? *

100y _35550%#  100# 320# 130# & 1.55 s 0.04 (9)* 05 96Pa01 TJ 1979 B =66#, a=? *

160y —29380 160 90 ms 5 of 05 96Pa0l TD 1979 a=878; B+ ? *

10Re  —16930# 300# 611 us 7 (47) 05 1l1Dal2 TID 1992 p=89 1; a=111 *

10Re™  —16750# 300%# 184 4 2.8 us 0.1 (9%) 11Da01  EJT 2011 IT=100
*1ONd 1 : first seen in 85Si25 in the thermal fission of 2>Cf -
*160Ho" E : less than 55keV above 169.61 level, from ENSDF ok
#1607 E : 98.2 + x, x estimated 0#50 ok
#1090y J : from « correlation with '*°Lu line .
#1600 J : from « correlation with SLu” line ok
#100W T : average 96Pa01=91(5) 81Ho10=81(15) ok
*10Re J - protons from dy, orbital; 92Pa05=(2") sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
16INd  —42590# 500# 200# ms 1/27# B~ % Bn?
10lpm  —50240# 3004 700# ms (>300ns) S5/27# 12Ku26 1 2012 B~ % B n?
lSm 56672 7 48 s 04 7/2# 11 1998 B~=100
lEy  —61792 10 26 s 3 5/24# 11 1986 B~=100
11Gd  —65505.0 2.0 3.646 m 0.003 5/2= 11 94ItA T 1949 B~=100
10lTh  —67460.8 1.8 6.89 d 0.02 32t 11 1949 B~=100
16lpy 680545 1.9 STABLE 52 11 1934 1S=18.889 42
lpym 675689 1.9 48556  0.16 760 ns 170 11/2= 11 12Sw0l T 2012 IT=100
lHo  —67196.5 2.8 248 h 005 7/2- 11 1954 £=100
16" —66985.4 2.8  211.15 0.03 6.76 s 0.07 12t 11 1965 IT=100
10lEr 65200 9 321 h 003 3/2- 11 1954 B+=100
6lEp 64804 9 396.44  0.04 7.5 ps 07 /2= 11 1969 IT=100
1lTm 61899 28 302 m 08 7/2 11 1959 B*+=100
11Tm™ 61891 28 7.51 0.24 5# m (1/2%) 11 1981 Bt %IT?
1ol 61821 28 78.20  0.03 110 ns 3 7/2= 11 1981 IT=100
olyp 57839 15 42 m 02 3/27 11 1974 B+=100
Ol —52562 28 77 s 2 12t 11 1973 B=100
olpym 52388 28 174 4 73 ms 04 (9/27) 11 1973 IT=100 *
I6IHf  —46315 23 182 s 0.5 3/27# 11 1973 T~100; €<0.13
1lTa 38701 25 * 3 s (1/2%) 11 1979 BT ha?
lolym 38694 17 8 23 AD 3.08 s 0.1 (11/27) 11 1979 B+=95#; a=?
1ly 305604 200# 409 ms 16 7/27# 11 96Pa0l T 1973 a=733; f+=273 *
16lRe  —20890 160 440 ps 1 1/2* 11 06Lal6 T 1979 p~100; a<1.4
I16lRe™ 20770 160 123.7 1.3 147 ms 03 1/2= 11 1979 a=93.03;p=7.03
110s  —10220# 400# 640 us 60 (7/27) 11 2010 a~100
%161 ym E : 166.5(0.8) keV above (3/27) level at x<15keV *k
161w T : average 96Pa01=409(18) 79Ho10=410(40) ok
162pm  —46370#  400# 500# ms (>300ns) 12Ku26 1 2012 B~ % B™n?
102Sm 545304 200# 24 s 05 ot 07 2005 B~=100
12y 58690 60 106 s 1.0 07 1987 B~=100
2G4 —64280 4 84 m 02 ot 07 1967 B~=100
12Th  —65670 40 7.60 m 0.5 (1) o7 1965 B~=100
12py  —68180.2 1.9 STABLE ot 07 1934 1S=25.475 36
182pym  —65992.1 1.9 2188.1 0.3 83 us 03 8+ 11Sw02 ETD 2011 IT=100
12Ho  —66041 4 150 m 1.0 07 1957 B+=100
102Ho™ 65935 4 105.87 0.06 67.0 m 07 6~ 07 1961 IT=62; B=38
12 —66333.2 1.9 STABLE (>140Ty) o+ 07 56Pol6 T 1938 1S=0.1395; o 2,287 2 =
12 _64307.2 1.9 2026.01 0.13 88 ns 16 7007 12Sw0l TJ 1974 IT=100
12Tm  —61476 26 2170 m 0.19 1= 07 1963 BT=100
12Tm™ 61350 50 130 40 243 s 1.7 5% 07 GAu E 1974 IT?; B+=194 *
12yh 59827 15 18.87 m 0.19 0t 07 1963 B+=100
12y —52830 80 * 1.37 m 0.02 100 o7 1978 Bt=100
102 9m  —52710# 220# 1204 200# * 1.5 m 4% 07 1980 +2100; 1T ?
12 " —52530# 2204  300#  200# * 1.9 m 07 1980 B+~100; IT ?
12Hf 49169 9 394 s 09 ot 07 1982 B+=100; =0.008 1
12T —39780 50 357 s 012 TH# 07 1985 +2100; a=0.074 10
12w 34000 18 136 s 007 ot 07 1973 Bt 2% a=45216
102Re  —22500# 200# 107 ms 13 (27) 07 1979 a=946; B+ ?
12Re™ 223304 2004 175 9 AD 77 ms 9 (o) 07 1979 a=915; B+ ?
10205 —14500# 500# 2.1 ms 0.1 0+ 07 1989 =100
«2Er T : lower limit is for o decay -
*12Tm™  E: above 66.90 level and less than 192 keV, from ENSDF ok
163pm 432504 5004 2004 ms (>300ns) 5/2°# 12Ku26 1 2012 B~ % B n?
163Sm 507204 300# 1# s (>300ns) 1/27# 12Ku26 1 2012 B2
8By —56640 70 77 s 04 5/2# 10 080s02 T 2007 B~=100
165Gd  —61314 8 68 s 3 7/2%# 10 1982 B~=100
163Th  —64595 4 195 m 03 3/2% 10 1966 B~=100
18Dy —66379.9 1.9 STABLE 5/27 10 1934 1S=24.896 42
18Ho  —66377.3 1.9 4570 ky 0.025 7/2- 10 1957 £=100 *
168Ho"  —66079.4 1.9  297.88 0.07 1.09 s 003 /27 10 1957 IT=100
13Ho"  —64267.9 1.9 2109.4 0.4 800 ns 150 (23/2%) 12Sw0l ETJ 2012 IT=100
13 65167 5 750 m 04 5/2= 10 1953 B+=100
163Epm 64722 5 445.5 0.6 580 ns 100 (11/27) 10 1974 IT=100
16Tm  —62728 6 1.810 h 0.005 12t 10 1959 B*+=100
13 Tm™ 62641 6 86.92  0.05 380 ns 30 (7/2)~ 10 1975 IT=100
163yh  —59299 15 11.05 m 035 3/2= 10 1967 B+=100
168y 54791 28 397 m 0.3 1204010 1979 B+=100
163Hf 49264 25 40.0 s 06 3/27# 10 1982 BT=100; 0:<0.0001

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued ...

163Ta  —42530 40 106 s 1.8 1/2+ 10 FGKI12a J 1985 BT~100; a=0.2 *

13T —42410# 404  129# 204 AD 104 s (9/27) FGK12a J Bt % a%IT? *

168w 34910 50 2.63 s 0.09 7/2° 10 1973 BT % a=142 *

163wm 34430 50 480.3 0.7 154 ns 3 13/2+ 10 2010 IT=100

163Re  —26007 19 390 ms 70 1/2* 10 1979 Bt a=323

163Re™ 25888 19 120 5 AD 214 ms 5 11/2~ 10 1979 o=664; B+ ?

16305 —16390# 300# 5.5 ms 0.6 7/27# 10 1981 a=100; B* ?

*103Ho T : other: 92Ju01=47(+5-4) d for =66 (bare ion) *k

#1053 Ta J : favored a-decay from 1/2* isomer in '*’Re -

+163Tgm J : favored a-decay from (9/27) ground-state in '’Re ok

103 E: E(2)=5277.3(2.7) to ""°Lu ground-state *k
164Sm  —48100# 300# 500# ms (>300ns) o+ 12Ku26 1 2012 B~ % B™n?

164Eu —53330# 210# 42 s 02 08 080s02 T 2007 B~=100

164Gd  —59770# 200# 45 s 3 ot 06 1988 B~=100

164Th  —62080 100 3.0 m 0.1 (5%) 01 1968 B~=100

%Dy —65966.7 1.9 STABLE 0* 01 1934 1S=28.260 54

164Ho  —64980.8 2.3 29 m 1 1t 01 1938 e=605; B =405

164Ho™ —64841.0 23 139.77 0.08 364 m 0.3 6~ 01 08Ha2l T 1966 IT=100 *

I4Br  —65941.6 1.9 STABLE 0" 01 1938 1S=1.6013; o 2; 28" 2

I4EP™ 625655 2.2 3376.1 1.1 >170 ns (12%) 01 1980 1T=100

1%Tm  —61904 24 * 20 m 0.1 1" 01 1960 €=61 1;e7=39 1

164Tm™ —61894 25 10 6 * 51 m 0.1 6 01 GAu E 1971 IT~80; fT~20 *

164yh  —61018 15 758 m 1.7 o' 01 1960 £=100

164Lu 54642 28 3.14 m 0.03 1) 01 1977 Bt=100 *

164Hf  —51818 16 111 s 8 ot 01 1981 BT=100

164Ta  —43283 28 142 s 03 (39) 01 1982 BT=100 *

64w 38228 11 63 s 02 0* 01 1973 p1=96.212; a=3.8 12

164Re  —27520 70 * 719 ms 161 (27) 01 09Ha42 TD 1979 o=7; BH=42# *

164Re™  —27370# 1004  160# 1304 * 890 ms 130 (9%) 09Ha42 TD 2009 Bt a=31 *

1405 —20470 160 21 ms 1 0* 01 1981 o=?; BH=2#

1641r —7540# 310# 1# ms 27 # 06 pha?Bt?

164 —7260# 300#  280# 1104 94 us 27 9%) 06 02Ma61 T 2001 p=%a?,BT? *
*104Ho™ T : other 66J007=37.5(+1.5-0.5) *k
*14Tm™  E: less than 20 keV, from ENSDF ok
#1%4Lu T : negative parity proposed in 98Ge13; odd-odd 'Tm '®2Tm '92Lu have 1~ ground-state Hox
#1604 D : was erroneously considered as & emitter, instead of '%3Ta in 83Sc18 ®ok
x1%4Re T : average 09Ha42=848(+140-105) 96Pa01=380(160) 81Ho10=880(240) ok
#104Re™ T : symmetrized from 864(+150-110) ok
#1047 T : average 02Ma61=58(+46-18) 01Ke05=110(+60-30) *%

165Sm  —43810# 400# 200# ms (>300ns)  5/27# 12Ku26 1 2012 B~ %Bn?

5By —50690# 320# 27 s 03 5/2 # 08 080s02 TD 2007 B~=100; B~ n?

165Gd  —56490# 300# 103 s 1.6 1/27# 06 1998 B~=100

165Th  —60570# 200# 211 m 0.10 3/27# 06 1983 B~=100

%Dy —63611.3 1.9 2.334 h 0.001 7/2* 06 1935 B~=100

165pym  —63503.1 1.9 108.1552 0.0013 1.257 m 0.006 1/27 06 1963 1T=97.76 11; B~=2.24 11

16Ho —64898.3 2.0 STABLE 7/2° 06 1934 1S=100.

165Ho™ —64536.6 2.0 361.675 0.011 1.512 us 0.004 3/2+¢ 06 1958 IT=100

165Ho" —64183.0 2.0 715.33 0.02 <100 ns 7/2* 06 1958 IT=100

165Er  —645204 2.0 1036 h 0.04 5/2° 06 1950 £=100

I6Erm  —63969.1 2.1  551.3 0.6 250 ns 30 11/2- 06 1970 IT=100

ISE" 626974 2.1 1823.0 0.6 370 ns 40 (19/2) 12Sw01 EJT 2012 IT=100

15Tm  —62928.8 2.4 30.06 h 0.03 1/2% 06 1953 BT=100

165Tm™ —62848.4 2.4 80.37 0.06 80 us 3 7/2+ 06 1967 1T=100

15Tm" —62768.3 2.4  160.47 0.06 9.0 us 0.5 7/2° 06 1968 1T=100

165yb  —60295 27 99 m 03 5/2° 06 1964 BT=100

165y —60168 27 126.80 0.09 300 ns 30 9/2% 06 1980 1T=100

15Lu —56442 27 10.74 m 0.10 1/2+ 06 1973 B+=100

I5Hf  —51636 28 76 s 4 (5/27) 06 1981 BT=100

165Ta  —45848 14 310 s 15 (1/2+,3/2%) 06 FGKI2a J 1982 BT=100 *

15T —45823 17 24 18 AD 30# s (9/27) FGKI12a ] BT ha? *

165w 38861 25 51 s 05 (5/27) 06 1975 Bt=~100; <0.2

165Re 30644 25 * 262 s 0.14 (1/2¥) 06 05Sc22 TD 1981 BT % a<5 *

165Re™  —30609 17 35 23 AD x 232 s 0.09 (11/27) 06 1978 Bt=873;a=133 *

16505 —21800# 200# 71 ms 3 (7/27) 06 1978 o>60; B+ <40

165 —11640# 170# 50# ns <lus 1/2%# 06 97Da07 1 pha?

165 —11460 160 180# 50# 300 us 60 (11/27) 06 1996 p=874; =13 4
*10Ta J : favored o decay from 'Re” (J=(1/2+,3/2%)) .
*16Ta"  J: favored a decay from '®Re (J=(9/27)) Kok
*105Re T : symmetrized from 05S¢22=2.614(+0.142-0.128) Kk
*195Re J : favored o decay from the (1/2+) ground state of the '®Ir parent o
#!Re™  J: favored a decay from the (11/27) isomeric state of the '%°Ir parent ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

166 gy —46930# 300# 1.7 s 03 080s02 TD 2007 B~=100; B~n?

16Gd  —54530# 600# 48 s 1.0 0f 08 2005 B~=100

166Th  —57880 70 251 s 21 (27) 08 1996 B~=100

16Dy —62583.5 1.9 81.6 h 0.1 0" 08 1949 B~=100

16Ho  —63070.6 2.0 26.824 h 0.012 0~ 08 1936 B~=100

166Ho™  —63064.6 2.0 5.969 0.012 1.133 ky 0.05 7" 08 12Ne05 T 1952 B~=100

166Ho"  —62879.7 2.0 190.9021  0.0020 185 us 15 3" 08 1960 1T=100

166 gy —64925.6 2.0 STABLE o* 08 1934 1S=33.503 36

66T —61888 12 770 h 003 2+ 08 1948 B+=100

166Tm™  —61771 13 117 5 348 ms 21 (67) 08 96Dr07 T 1996 IT=100 *

166Tm" 61649 13 239 5 2 us 1 (67) 08 96Dr07 EDT 1995 IT=100 *

16y —61595 7 56.7 h 0.1 0" 08 1954 =100

180y —56021 30 265 m 0.10 6~ 08 1969 B+=100

166y —55990 30 34.37 0.22 141 m 0.10 30 08 1974 BT=585;1T=425

166 " —55980 30 43.0 0.4 2.12 m 0.10 0~ 08 1974 B+ >80; IT<20

le6f 53859 28 677 m 0.30 ot 08 1965 B+=100

16Ty —46098 28 344 s 05 @)+t 08 1977 B+=100

166w 41888 10 192 s 06 ot 08 1975 BT~100; 2=0.035 12

16Re 31890 70 225 s 021 (7*) 08 92Mel0 J 1978 BF=2 =52 *

106Re?  —31740#  90#  150# 50# 37# 08

10605 —25437 18 216 ms 9 0t 08 96Pa0l T 1977 o=7213; =28 13 *

166 _13350# 200# 105 ms 22 (2°) o8 1981 =93 3; p=7 3 *

166y —13180# 200# 172 6 p 15.1 ms 09 (9*) 08 1996 a=98.26;p=1.86

166 pg —4790# 500# 300 us 100 0" 08 1996 a=100
#10Tm”  E: less than 16keV above 109.338 level ok
*10Tm™ T : average 340(25) (34.4keV y-time) 370(40) (74.9keV y-time) ok
#10Tm"  E:121.710keV above the 340 ms isomer ok
#1006 T : other 02Ca46=36(2) ns adopted in ENSDF’08 *k
*100Re D : from 2% < a < 8% as discussed in ENSDF J:92Mel0 B+ to 67 state ok
%106Q0g T : average 96Pa01=220(7) 91Se01=194(17) Kok

7By —43880# 400# 200# ms (>300ns) 5/2+# 12Ku26 1 2012 B~ 7B n?

167Gd  —50810# 400# 3 s (>300ns) 5/27# 12Ku26 I 2012 B

167Th —55930# 200# 19 s 3 3/2T# 00 99As03 T 1999 B~=100

167Dy —59930 60 620 m 008 (1/27) 00 1960 B~=100

1Ho  —62281 6 31 h 01 7/2= 00 1955 B~=100

167Ho™  —62022 6 259.34 0.11 6.0 us 1.0 3/2% 00 1977 1T=100

167y —63290.7 2.0 STABLE 7/2% 00 1934 1S=22.869 9

167 —63082.9 2.0 207.801 0.005 2.269 s 0.006 1/2= 00 1986 IT=100

17Tm  —62544.1 2.3 925 d 0.02 125 00 1948 e=100

167Tm™  —62364.6 2.3 179.480 0.019 1.16 us 0.06 (7/2)* 00 1964 1T=100

17Tm"  —62251.3 2.3 292.820 0.020 09 us 0.1 7/2- 00 1965 1T=100

167yh 60591 4 175 m 02 5/~ 00 1954 B+=100

167yp"  —60019 4 571.548  0.022 180 ns (11/2)~ 00 1976 IT=100

7Ly —57500 30 * 515 m 1.0 7/2% 06 1958 B+=100

67Lym 575004  AO%#  O# 30# % >1 m 1/2% 06 1998 IT? B+ 2

I6THf  —53468 28 205 m 0.05 (5/2)~ 00 1969 B+=100

67Ty 48351 28 133 m 007 (3/2%) 00 1982 B+=100

167y —42099 18 199 s 05 3/27# 00 1985 B=99.96 1; =0.04 1 *

167Re  —34840#  40# & 34 s 04 (9/27) 00 10An01 J 1992 ax100; B+ ?

167Re™  —34700 40 140# 16# & 59 s 03 1/2% 00 11Ko.B EJ 1984 Ta99; o1

16705 —26500 70 839 ms 5 7/2= 09 10Sc02 TID 1977 a=514;B"7? *

1670s™  —26060 70 435.1 1.0 672 ns 7 (13/27) 09 10Sc02 E 2009 IT=100 *

1671 —17078 19 29.3 ms 0.6 1/2F 02 05522 TD 1981 o=432;p=39.313; B+ ? =«

167 pn —16902 19 175.5 2.1 P 257 ms 0.8 11/2= 02 04Ke06 T 1995 a=903; B+ % ... *

167p¢ —6810# 310# 800 us 160 7/27# 00 04Ke06 T 1996 a=100 *
*167W J : lowest observed state in 92Th06 is 13/2* ok
10705 D : average 10Sc02=51(5)% 96Pa01=49(7)% 81Ho10=58(12)% *3k
%1670 E : also 10Sc02=434.3(1.1), unc. estimated by evaluator, based on Table I ok
1071 T : from p-decay; a-decay 05S¢22=30.9(1.3) 97Da07=35.2(2.0) not used Hk
#167 D:...;p=0428 D : p from 05Sc22 ®ok
#1607 T : other not used 055¢22=28.7(3.3) from a-decay and 28.8(1.3) from p-decay .
#1607 T:  97Da07=30.0(0.6) conflicting, not used ok
«167pg T : average 04Ke06=900(+300-200) 96Bi07=700(200) sk



No. 12 G. Audi et al: The NUBASE evaluation of nuclear and decay properties 1243

Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

168y (>300ns) 12Ku26 1 2012 B~ % B n?

18Gd  —48360%# 400# 300# ms (>300ns) of 12Ku26 1 1985 B ? *

18Th  —52720%# 300# 82 s 13 47 # 10 1999 B~=100

18Dy —58560 140 87 m 03 0f 10 1982 B~=100

8o —60060 30 299 m 007 3+ 10 1960 B~=100

168 o™ —60000 30 59 1 132 s 4 (6%) 10 90Ch37 E 1990 IT~100; B~ <0.5

168Ho"  —59920 30 143.43 0.17 >4 us (1)~ 10 1990 IT=100

168 o —59870 30 192.57 0.20 108 ns 11 1t 10 1990 IT=100

168 —62990.7 2.0 STABLE of 10 1934 1S=26.978 18

18 —61896.7 2.0 1094.0383 0.0016 109.0 ns 0.7 4~ 10 1974 IT=100

18T —61313.3 2.6 931 d 02 3+ 10 1949 B+~100; B~=0.010 7

18y —61581.4 2.0 STABLE (>130Ty) of 10 56Pol6 T 1938 1S=0.1233; a ;2B 7 x

8Ly —57070 40 55 m 0.1 6) 10 1960 Bt=100

168y —56870 40 202.81 0.12 6.7 m 04 3F 10 1960 BT>99.6 4;1T<0.8

18 Hf 55361 28 2595 m 020 0" 10 1961 £x98; et 2

16Ty 48394 28 20 m 0.1 (2-3%) 10 1969 B+=100 *

18w —44893 13 509 s 1.9 0+ 10 1971 B+~:100; =0.0032 10

18Re  —35790 30 44 s 0.1 (7%) 10 1992 B*~100; a=0.005

1805 —29987 11 21 s 01 o+ 10 1977 B=574; a=43 4

8y 18720 70 230 ms 50 27) 10 1978 ax100; B+ % BTp?  x

1681 184604 1004  250# 130# 163 ms 16 (97) 10 09Ha42 TD 1996 a=779; BT % BTp? =

18pr 11060 160 2.02 ms 0.10 o+ 10 1981 a~100; B+=0.2#
*108Gd I: first seen in 85Si25 via thermal fission of 232Cf sk
) T : lower limit is for o decay sk
#1087y T : other: 02At01=5.2(0.7) for g=73* (bare ion) sk
#1081 T : symmetrized from 09Ha42=222(+60-40) ok
*108r J : from correlations between o’s depopulating (27) isomers down to '>2Tm Kok
#1081 T : average 09Ha42=160(+30-20) 09Ha42=153(+40-30)(indept) 96Pa01=161(21) ®k
I J : from correlations between a’s depopulating (97) isomers down to >Tm -

19Gd  —44150# 500# 1# s (>300ns) 7/2# 12Ku26 I 2012 B~ 2%Bn?

19Th  —503304 300# 24 s (>300ms)  3/2# 12Ku26 1 2012 B~ % B n?

19Dy 55600 300 39 s 8 (5/2- 08 1990 B~=100

19Ho  —58798 20 472 m 0.10 7/2= 08 1963 B~=100

190" 57412 20 13862 0.4 118 us 6 (19/2+) 10Dr05 ETJ 2010 IT=100

169 —60922.6 2.0 9.392 d 0.018 1/27 08 1956 B~=100

19E 608306 2.0  92.05 0.10 285 ns 20 (5/2)~ 08 1969 IT=100

I9E 606789 2.0 243.69 0.17 200 ns 10 7/2* 08 1969 IT=100

19Tm  —61275.6 2.1 STABLE 12+ 08 1934 1S=100.

19Tm™”  —60959.5 2.1 316.1463 0.0001 6599 ns 23 7/2* 08 1950 1T=100 *

19yp  —60377.1 2.1 32.018 d 0.005 7/2* 08 1946 =100

19yp"  —60352.9 2.1 24.1999 0.0016 46 s 2 1/2- 08 1949 IT=100

101y 58084 4 3406 h 0.05 7/2* 08 1955 BT=100

169 4™ 58055 4 29.0 0.5 160 s 10 (1/27) 08 1965 IT=100

9Hf  —54717 28 324 m 004 (5/27) 08 1969 B+=100

19Ta 50290 28 49 m 04 (5/2*) 08 98Zh03 J 1969 B+=100

109% 44918 15 74 s 6 5/27# 08 1985 B=100

19Re 38400 11 81 s 05 (9/27) 08 92Mel0 D 1978 B+=?; a=0.005 3 *

19Re™  —38234 14 175 13 AD 151 s 1.5 (1/2+,3/2%) 08 FGK129 J 1984 BT 7 ax0.2; 1T ? *

190s  -30723 25 346 s 0.1 (5/27) 08 96Pa0l T 1972 B+=86.38; a=13.78  *

19 22078 25 353 ms 4 (1/2%) 08 1978 a=4512; B+ 7

o 21918 17 160 22 AD 281 ms 4 (11/27) 08 1984 a=727; B+ 7p?

19p¢  —12510%# 200# 6.99 ms 0.09 (7/27) 08 09Gol6 T 1981 o=?; Br=1# *

19Au —1790# 300# 150# ps 1/2+# phal Bt
*9Tm”  E: ENSDF2008=316.14633 0.00011 *ok
«109Re D : #=0.005(3)% derived from original @=0.001% - 0.01% sk
*19Re J : favored a decay from (11/27) 173Ir to (11/27) level at 136.2keV ®k
#1Re™  J: favored o decay from (1/2+,3/2%) 173Ir ground-state -
*1990s T : average 96Pa01=3.6(0.2) 95Hi02=3.2(0.3) 84Sc06=3.5(0.2) 82En03=3.4(0.2) *k
%169pg T : average 09G016=6.99(0.10) 04Ke06=7.0(0.2) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

110Gd (>300ns) 0 12Ku26 1 2012 B~ 2%B n?

0Th  —46720# 400# 3# s (>300ns) 12Ku26 I 2012 B~ %Bn?

0Dy —53660# 200# 30# s 0" 10 10S003 I 2010 B2

MHo  —56240 50 * 276 m 0.05 6 # 02 1960 B~=100

10" —56140 60 100 80 BD * 43 s 2 (17) 02 1960 B~=100

170E; —60109.1 24 STABLE (>320Py) 0f 02 96De60 T 1934 1S=14.910 36; ... *

OTm  —59796.3 2.1 1286 d 03 1- 02 1936 B~~100; €=0.131 10

0Tm™  —59613.1 2.1 183.197 0.004 4.12 us 0.13 3)" 02 1967 IT=100

10yp  —60764.7 2.1 STABLE (0 02 1938 1S=2.982 39

70ypm  —59506.2 2.1 1258.46 0.14 370 ns 15 4 02 1981 IT=100

My —57307 17 2.012 d 0.020 0" 02 1951 BT=100

0w —57214 17 92.91 0.09 670 ms 100 4)- 02 1965 IT=100

10t —56254 28 16.01 h 0.13 0" 06 1961 =100

70Ty —50138 28 6.76 m 0.06 (3) 02 1969 Bt=100

170w —47290 13 242 m 0.04 o 02 1971 BT=100; a<1#

10Re 38918 26 92 s 02 (5%) 02 1974 BT=100; a<0.01#

1100s  —33926 10 737 s 0.18 0 08 1972 Bt=% @=9.5 10

1701 —23360#  90# 910 ms 150 (37) 08 1977 BT ha=5217 *

1701 —23200 70 160# 50# 811 ms 18 (8%) 08 1977 =36 10; B % IT ?

170p¢ —16305 19 1393 ms 0.16 (0 02 04Ke06 T 1981 a=?; BT=2# *

170 Au —3750# 200# 290 us 50 (27) 02 04Ke06 TD 2002 p=89 10; a=11 10 *

10Au™  —3470# 200# 280 13 p 620 us 50 (9*) 02 04Ke06 TD 2002 p=585; =425 *
«170Er D:..;28 2 a? o
#1701 T : symmetrized from 870(+180-120) ok
#170pt T : average 04Ke06=14.0(0.2) 98Ki20=13.5(0.3) 96Bi07=14.7(0.5) *x
170 Ay T : symmetrized from 286(+50-40) Kok
70 Au™ T : 04Ke06=617(+50-40); other 02Ma61=570(+310-150) D : and 02Ma61=75(15)% ok

TITh  —44030%# 500# 500# ms (>300ns) 3/27# 12Ku26 1 2012 B~ 2% B n?

Dy —50190# 300# 6# s (>300ns) 7/27# 12Ku26 1 2012 -2

T'Ho  —54520 600 53 s 2 7/27# 02 1989 B~=100

MEr  —57719.4 24 7.516 h 0.002 5/27 02 1938 B~=100

g —57520.8 24  198.6 0.1 210 ns 10 /2= 02 1969 IT=100

TTm  —59211.5 22 1.92 y 001 /25 02 1948 B~=100

Tm"  —58786.5 2.2 4249560 0.0015 2.60 us 0.02 7/2- 02 1948 1T=100

TTm" —57537.0 2.2 16745 0.3 1.7 us 0.2 19/2* 09Wa06 ETJ 2009 IT=100

7lyb  —59308.0 2.0 STABLE /2= 02 1934 1S=14.09 14

Typm  —59212.7 2.0 95.282 0.002 525 ms 024 7/2% 02 1968 IT=100

7lypr  —59185.6 2.0 122416 0.002 265 ns 20 5/20 02 1968 1T=100

iy -57830.0 2.5 824 d 0.03 7/2% 02 1951 BT=100

TLym  —57758.9 2.5 71.13 0.08 79 s 2 /2= 02 1965 1T=100

TTHf  —55431 29 121 h 04 7/2% 02 00Ye02 J 1951 BT=100

17T —55409 29 21.93 0.09 295 s 09 1/2= 02 00Ye02 J 1997 IT~100; B+ ?

171 —51720 28 233 m 03 (5/27) 02 1969 BT=100

17w —47086 28 238 m 0.04 (5/27) 02 1983 BT=100

7lRe  —41250 28 152 s 04 (9/27) 02 1987 BT=100

Mos  —34303 18 83 s 02 (5/27) 02 1972 BT 7 a=1.8021

7y —26420 40 31 s 03 /2 02 11KoB TJI 1967 a=100; B ? *

T 262604  40# 160# 14# 147 s 0.06 (11/27) 02 11Ko.B T 1967 a=545,8"2%p? *

171pg —17470 70 455 ms 2.5 7/2- 10 10Sc02 T 1981 a=907; B* ?

17ipen —17060 70 412.6 1.0 901 ns 9 13/2* 10 FGKI28 J 2010 IT=100 *

71 Au —7568 21 223 us 24 (1/27) 02 04Ke06 T 1997 p~100; a ? *

A —7313 19 255 10 p 1.036 ms 0.016 11/2= 02 04Ke06 TD 1996 a=60.0 28; p=40.0 28  x

17 Hg 3290# 310# 70 us 30 3/27# 04 2004 a~100; B+=0.01# *
T T : other 02Ro17=3.2(+1.3-0.7) ok
P D : average 10An01=53(5)% 96Pa01=58(11)% .
P T : average 11Ko0.B=1.50(0.07) 10An01=1.40(0.10) ok
P J:M2t09/2~ Kk
171 Au T : average 04Ke06=22(+3-2) 99P009=17(+9-5) sk
171 Au T : other 03Ba20=37(+7-5) conflicting, not used sk
7 Au™ T : average 04Ke06=1.09(0.03) 03Ba20=1.014(0.019) ok
171 Au” D : average 04Ke06=34(4)% 97Da07=46(4)%; Birge ratio B=2.1 *k
+ T Hg T : symmetrized from 59(+36-16) Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

172Th (>300ns) 12Ku26 I 2012 BB n?

2Dy —48010# 300# 3# s (>300ns) 0t 12Ku26 1 2012 B~ ?

Ho  —51480%# 200# 25 s 3 95 1991 B~=100

By 56484 4 493 h 03 0" 95 1956 B~=100

12Epm 54983 4 1500.9 0.3 579 ns 62 (61) 10Dr02 ETJ 2006 1T=100

MTm 57375 6 63.6 h 02 2 95 1956 B~=100

Tm™ 56899 6 476.2 1.0 132 us 7 6" 08Hu05 ETJ 2008 IT=100 *

2yb  -59256.2 2.0 STABLE 0* 95 1934 1S=21.68 13

2yp" 577058 2.0 1550.43 0.06 3.6 us 0.1 6~ 95 1969 IT=100

M1u —56738.1 2.8 6.70 d 0.03 4~ 95 1951 BT=100

MLy 566962 2.8 41.86 0.04 37 m 05 1- 95 1962 1T=100; B <0.18

MLy 566723 2.8 65.79 0.04 332 ns 20 (nH*+ 95 1965 IT=100

MLur 566287 2.8 109.41 0.10 440 ps 12 (H* 95 1965 1T=100

MLu?  —56524.5 2.8 213.57 0.17 150 ns (67) 95 1974 1T=100

2Hf 56402 24 1.87 y 0.03 0" 95 1951 =100

I2H 54396 24 2005.84 0.11 163 ns 3 (87) 95 1976 1T=100

Ta —51330 28 36.8 m 0.3 (3%) 95 1964 BT=100

112w —49097 28 6.6 m 0.9 0* 95 1964 B=100

12Re  —41530 40 15 s 3 (5) 95 1972 B*=100

12Re™  —41530# 110# O# 1004 55 s 5 (2) 95 1977 BT=100

120s  —37244 13 192 s 09 0* 95 95Hi02 D 1971 Br=2a=1.12

1721r —27380 30 44 s 03 (3%) 95 1967 BT=98; a=2

121m 27240 30 139 10 AD 20 s 0.1 (7%) 95 1967 BT=773;2=233

172p¢ —21097 12 97.6 ms 1.3 0* 10 10An02 D 1981 a=973; B ? *

172 Au -9370 80 28 ms 4 (27) 10 1993 o= p<2; BT ? *

12Aum  —9010# 100#  360# 130# 11.0 ms 1.0 (] 10 09Ha42 T 1993 a=7;p<2 *

112 Hg —1110 160 231 us 9 0* 10 1999 a=100; B=0.1#
#2Tm” T :mean-life 190(10) us Kok
172 Au T : symmetrized from 09Ha42=22(+6-4) sk
172 Au J : from correlations between o’s depopulating (27) isomers down to *>Tm ok
1 T2Au" T :average 09Ha42=9(+2-1) 09Ha42=8(+5-2) (independent measurements) ok
#1722 Aum T : others 96Pa01=6.3(1.5) 93Se09=4(1) ok

BDy  —43940# 400# 2# s (>300ns) 9/2%# 12Ku26 I 2012 B~

BHo  —49350# 300# 10# s (>300ns) 7/2°# 12Ku26 I 2012 B2

I3Er  —53650# 200# 1.434 m 0.017 (7/27) 95 94ItA T 1972 B~=100

BTm 56254 5 824 h 0.08 (1/2%) 95 1961 B~=100

B Tm™  —55936 5 317.73 0.20 10 us 3 (7/27) 95 1972 IT=100

Byb  —575522 2.0 STABLE 5/2° 95 1934 1S=16.103 63

Byp" 571533 2.1 3989 0.5 29 wus 0.1 1/2~ 95 1963 IT=100

MLy -56882.6 2.2 1.37 'y 0.01 7/2+ 95 1951 =100

BLum  —56758.9 2.2 123.672 0.013 742 ups 1.0 5/2° 95 1962 1T=100

IBHf 55412 28 23.6 h 0.1 1/2- 06 1951 BT=100

IBHM 55305 28 107.16 0.05 180 ns 8 5/2° 06 1973 1T=100

IBHfF 55215 28 197.47 0.10 160 ns 40 7/2* 06 1973 1T=100

3Ta —52397 28 314 h 0.13 5/2- 95 1960 BT=100

BTam 52204 28 173.10 0.21 225 ns 15 9/2~ 95 95Ca27 E 1977 1T=100 *

BTa" 50678 28  1719.4 1.0 132 ns 3 21/27 06Th07 ETJ 2006 IT=100

1w —48727 28 76 m 0.2 5/2° 95 1963 BT=100

BRe  —43554 28 20 m 03 (5/27) 95 1986 B*=100

130s  —37438 15 24 s 09 (5/27) 95 95HiI02 TD 1971 B*~100; a=0.4 2

B1r —30268 11 9.0 s 0.8 (1/2%,3/2%) 95 01Ko44 I 1967 B>93; a<7 *

Bm 30042 11 226 9 AD 220 s 0.05 (11/27) 95 01Ko44 J 1967 Br=881;a=121 *

113py —21940 60 382 ms 2 (5/27) 06 1966 =86 4; Bt ?

A —12816 24 25 ms 1 (1/2%) 03 1983 =86 13; B =6# *

BAw™ —12597 17 220 21 AD 140 ms 09 (11/27) 03 1984 a=89 11; =44

T3 Hg —2710# 200# 910 us 260 3/2°# 03 04Ke06 T 1999 =100
#1 3T T : other recent 06Th07=163(2), conflicting, not used ®k
1 3r J : favored o decay from (1/27,3/2%) 177 Au ground-state ok
#3pn J : favored o decay from (11/27) 177Au isomer sk
173 Au D : from 94(+6-19)%; and for isomer > Au™ 92(+8-13)% *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

174Dy (>300ns) 0 12Ku26 1 2012 B~ % B n?

74Ho  —45690# 300# 8% s (>300ns) 12Ku26 1 2012 B~ ?

174Er —51950#  300# 32 m 02 0t 99 1989 B~=100

I74grm 508404 300# 1111.6 1.1 402 s 035 8- 09Dr06 T 2006 IT=100 *

Tm  —53870 40 54 m 0.1 )~ 99 1960 B~=100

T4 Tm™  —53620 40 252.4 0.5 229 s 0.01 (0%) 06Ch10 TID 2006 IT>98.5; B~ <1.5 *

74%Yyb  —56945.5 2.0 STABLE 0" 99 1934 1S=32.026 80

T4ypm  —55427.4 2.0 1518.148  0.013 830 wus 40 6" 99 1964 IT=100

74y —55180.3 2.1 17652 0.5 256 ns 11 7 05Dr05 EJT 2005 IT=100

Tu  —55572.1 2.1 331 y 005 1- 99 98Gel3 J 1951 BT=100

T4Lum  —55401.3 2.1 170.83 0.05 142 d 2 6~ 99 98Gel3 J 1960 1T=99.38 2; €=0.62 2

e —55331.3 2.1 240.818  0.004 395 ns 15 3*%) 99 1980 IT=100

T4LuP  —55206.9 2.1  365.183  0.006 145 ns 3 47) 99 1980 1T=100

T4Lu?  —53716.4 22 1855.7 0.5 194 ns 24 13" 09Ko19 ETJ 2009 IT=100

T4ur —49722.5 2.3 5849.6 0.9 242 ns 19 (267) 09Kol9 ETJ 2009 IT=100

IT4Hf  —55846.7 2.7 20 Py 04 0* 04 1939 1S=0.16 1; a=100; 23" ?

174Hf" 54297 3 1549.3 1.8 138 ns 4 67 04 FGKI29 ] 1976 IT=100 *

IT4Hf —54049 3 1797.5 1.8 2.39 us 0.04 8 04 FGK129 J 1974 1T=100

174HfP 52535 3 3311.7 1.8 37 wus 02 14 04 FGKI129 J 1974 IT=100

74Ta —51741 28 1.14 h 0.08 3+ 99 1960 B=100

174w —50227 28 332 m 21 0" 99 1964 B*=100

174wm  —48555 28 1672.0 0.5 > 187 ns 99 1976 IT=100

174wn - —48307 28 1919.7 0.5 187 ns 25 99 1976 1T=100

17T4wWP 47959 28 2267.8 0.4 158 ns 3 8 06Tal3 ETJ 2006 IT=100 *

74wa 45711 28 4515.6 0.4 128 ns 8 12+ 06Tal3  ETI 2006 IT=100 *

7%Re  —43673 28 240 m 0.04 3t# 99 1972 B=100

I74Re™  —43570#  60# 100# 504 # m (>lus) TH# 12Gul4 T 2012 IT?% 8% 2

1740s  —39995 10 4 s 4 0" 99 1971 BT ~100; 0=0.024 7 *

1741r —30869 28 79 s 06 3*%) 99 1967 B=99.53; 2=0.53

74 —30676 26 193 11 AD 49 s 03 7)) 99 1992 BT=9753; =253

174py —25318 10 889 ms 17 0" 99 1966 a=768; B ?

T4Au  —14240#  90# 139 ms 3 low 99 02Rol7 TD 1983 a=906; B+ ? *

174 Aum —13990 70 2504 50# 171 ms 29 high 96Pa01  TJ 1995 a=7 B+ ?

174 Hg —6646 19 20 ms 04 0* 99 99Sel4 T 1997 o=100; B=0.44 *
# T4EP" E : uncertainty estimated by NUBASE ok
+*7*Tm™  E : uncertainty estimated by NUBASE ok
I\ TAHf" J : multiple decay branches, transition mult., magnetic moment; also n and p *%
#TAWP E : derived from least-squares fit to y-ray energies %
I T4wa E : derived from least-squares fit to y-ray energies -
*1740s D : symmetrized from 71Bo06 a=0.020(+10-4)% *%
74 Au T : others 96Pa01=171(29) 83Sc24=120(20) *k
« T4 Hg T : symmetrized from 1.9(+0.4-0.3) *%

SHo  —43200# 400# 5# s (>300ms) 7/27# 12Ku26 1 2012 B~ % B n?

5By —48650#  400# 12 m 03 9/2T# 04 1996 B~=100

Tm  —52310 50 152 m 05 1/27# 04 1961 B~=100

5Yb  —54696.6 2.0 4.185 d 0.001 (7/27) 04 1945 B~=100

yp" 541817 2.0 514.866  0.004 682 ms 0.3 /2= 04 1972 IT=100

Ly -55167.6 1.9 STABLE 7/2F 04 1934 1S=97.401 13

SLum —54814.1 1.9 35348 0.13 1.49 us 0.07 5/2= 04 1965 IT=100

Lyt 537754 2.0 1392.2 0.6 984 pus 30 19/2% 04 98Wh02 J 1998 IT=100

SHf  —544838 2.7 70 d 2 5/20) 04 1949 £=100

ISHf" 543579 2.7 125.89 0.12 537 wus 1.5 /2= 04 1964 IT=100

ISHf" 530504 2.7 1433.41 0.12 1.10 us 0.08 19/2% 04 95Gj01 J 1990 IT=100

ISHfr 514682 2.7 3015.6 0.4 1.21 us 0.15 35/2= 04 95Gjo1 J 1980 IT=100

ISHfY  —49847.6 3.0 4636.2 1.2 1.9 us 0.1 45/2% 04 04Ko.A JT 1990 IT=100

175Ta —52409 28 105 h 02 7/2% 04 1960 BT=100

ISTam  —52278 28 131.41 0.17 222 ns 8 9/2= 04 96Kol7 JT 1972 IT=100

Ta"  —52070 28 339.2 1.3 170 ns 20 (1/2%) 04 1969 IT=100

15Ta? 50841 28 1567.6 0.3 1.95 us 0.15 21/2 04 96Kol7 JT 1996 1T=100

15w —49633 28 352 m 0.6 (1/27) 04 1963 BT=100

1TSwm 49398 28 234.96 0.15 216 ns 6 (7/2%) 04 1978 IT=100

Re  —45288 28 589 m 0.05 5/27# 04 1967 B=100

50s  —40105 12 14 m 0.1 (5/27) 04 1972 BT=100

51r —33394 12 9 s 2 5/27# 04 1967 B=99.15 28; a=0.85 28

15py —25700 18 253 s 0.06 (7/27) 04 1966 o=645; 72

A0 —17420 40 188 ms 12 1/2% 04 11Ko.B TID 1975 o=874; B ? *

ISAu™  —17250%#  40# 1674 12# AD 134 ms 4 (11/27) 04 11Ko.B TD 1975 a=754; B ? *

TS Hg —7970 70 10.6 ms 0.4 (7/27) 09 1983 o="; fr=1#

15Hgm 7480 70 494 2 340 ns 30 (13/27) 09 2009 1T=100
15 Au J : favored o decay to 1/27 states in '7'Ir and '®’Re and from 1/2* in '7°T1 *%
*175 Au D : a=87(4) from 11Ko.B, after correction for a=64(5) of '7>Pt daughter .
175 Ay T : average 11Ko.B=124(8) 10An01=138(5); the former supersedes 01Ko44=143(8) Kok
#175 Au” T : others 02Ro17=158(3) 96Pa01=185(30) 83Sc24=200(22) for mixture ground-state and m ®k
#175 Ay J : favored o decay to (11/27) excited isomer "' Ir”" ok
175 Ay D : a=75(4)% from 11Ko.B, after correction for =64(5)% of ' Pt daughter *ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

176Ho (>300ns) 12Ku26 I 2012 B~ % B n?

6By —46630# 400# 20# s (>300ns) ot 12Ku26 1 2012 B~ ?

76Tm  —49370 100 1.85 m 0.03 (4%) 06 94ItA T 1961 B~=100

176yb  —53489.7 2.2 STABLE (>160Py) 0" 06 96De60 T 1934 1S=12.996 83; ... *

176ypm  —52439.9 2.3 1049.8 0.6 114 s 03 8 06 1967 IT=?; B~ <10#

6Ly —53384.2 1.9 37.6 Gy 0.7 7 06 1935 1S=2.599 13; =100

7oLy —53261.4 1.9 122.845 0.004 3.664 h 0.019 1~ 06 1935 B~~100; €=0.095 16

7oLy —51869.7 2.0 1514.5 0.5 312 ns 69 12+ 06 2000 IT=100

T6Lur  —51796.7 2.2 15875 1.1 40 us 3 14+ 06 FGK128 T 2000 IT=100 *

6Hf  —54578.4 2.0 STABLE 0" 06 1934 1S=5.26 7

176Hf 532453 2.0 1333.07 0.07 9.6 us 03 6" 06 1964 IT=100

76Hf  —53019.1 2.0 1559.31 0.09 99 us 02 8 06 1967 IT=100

6Hfr  —51712.6 2.1 2865.8 0.7 401 us 6 14~ 06 1975 IT=100

T6Hf1 497149 2.6 4863.5 1.6 43 us 22 06 10Mul3 JT 1976 IT=100

76T —51370 30 8.09 h 0.05 (1)~ 06 1948 B*=100

176Tam  —51270 30 103.0 1.0 1.08 ms 0.07 (77) 06 78Du06 ET 1971 1T=100 *

76Ty —49900 30 1474.0 1.4 3.8 us 04 14~ 06 1978 IT=100 *

176TaP  —48500 30 2874.0 1.4 970 us 70 20~ 06 1994 IT=100 *

176W  —50642 28 25 h 0.1 0" 06 1950 £=100

1T6Re  —45063 28 53 m 03 (3%) 06 1967 BT=100

1760s  —42098 28 36 m 0.5 0 06 1970 B*=100

1761 —33859 20 87 s 05 06 1967 B7=96.9 6; 2=3.16

176py —28934 13 633 s 0.15 0" 06 1966 BT 7 a=402

176Au  —18400 30 * 1.05 s 0.01 (57) 06 GAu J 1975 o=7 Bt ? *

176 Au™  —18380 30 14 13 AD 860 ms 160 (7* 06 02Rol7 T 2002 a=7 B ? *

176Hg  —11773 13 203 ms 1.4 0+ 06 1983 a=909; B+ ? *

1761 580 30 62 ms 2.3 (37,47,5) 09 2004 p~100; a 2, B+ ? *
) D:...;28 % a? ok
176y J:73.0 Y (E2) to 127" state sk
#1706 T : average 78Du06=1.05(0.10) 71Go21=1.1(0.1) J : from 98Ko09 *ok
%170 E: 1371(1)keV above 176Tam ok
*176TpP E:2771(1) keV above 176Tam *k
«170 Au T : from & decay to '7?Ir 168.4 level *%
I TOAW™ T :symmetrized from 840(+170-140) J : from « decay to '7?1Ir" -
*1T0Hg D : a symmetrized from 99P009=94(+6-12)% ok
#1767T] T : symmetrized from 5.2(+3.0-1.4) Kk

1TTEr  —42860# 500# 3 s (>300ns) 1/27# 12Ku26 1 2012 B ?

TTTm  —47470# 300# 9 s 6 (7/27) 03 1989 B~=100

7yb  —50984.8 2.3 1911 h 0.003 (9/2%) 03 1945 B~=100

7Ty —50653.3 2.3 3315 0.3 641 s 0.02 (1/27) 03 1962 IT=100

T —52385.8 1.9 6.647 d 0.004 7/2% 03 1945 B~=100

7Ly —522354 1.9 150.3967  0.0010 130 ns 3 9/2~ 03 1949 IT=100

7w —51816.1 1.9  569.7068  0.0016 155 us 7 1/2+ 03 1965 1T=100

TLur —51415.6 1.9  970.1750  0.0024 16044 d 0.06 23/2 03 1962 B=78.68;IT=21.48

Tue  —496142 2.0 2771.6 0.7 625 ns 62 33/2+F 04Dr06 ETJ 2004 IT=100

TLu” 488555 2.0 35303 0.7 6 us 2 39/2- 03 11Ko.A T 2003 IT=100 *

ITTHf  —52883.0 1.9 STABLE 7/2° 03 1934 1S=18.60 9

17THf" —51567.5 1.9 1315.4504  0.0008 1.09 s 0.05 23/2% 03 1966 IT=100

TTHf  —51540.6 1.9 134238 0.20 559 us 12 (19/27) 03 1976 IT=100

ITTHEP  —50143.0 1.9 2740.02 0.15 514 m 05 37/2- 03 1971 IT=100 *

MTa  —51717 4 56.56 h 0.06 7/2% 03 1948 BT=100

Ty 51644 4 73.36 0.15 410 ns 7 9/2~ 03 1973 IT=100

7" —51531 4 186.15 0.06 3.62 us 0.10 5/2- 03 1971 IT=100

TTTaP —50362 4 1355.01 0.19 531 us 0.25 21/2- 03 1971 IT=100

7TTa?  —47061 4 46563 0.5 133 us 4 49/2~ 03 1994 IT=100

W —49702 28 132 m 2 1/2- 03 1950 BT=100

TRe  —46269 28 14 m 1 5/2° 03 1957 B*=100

ITTRe™  —46184 28 84.71 0.10 50 ps 10 5/2% 03 1972 IT=100

1770s  —41949 16 30 m 0.2 1/27 03 1970 B*=100

7Ty —36047 20 30 s 2 5/2° 03 1967 B ~100; 0=0.06 1

177pt —29370 15 10.6 s 04 5/2- 03 1966 BT=9435; =575

17Tpen 29223 15 147.4 0.4 22 us 03 1/2 03 1979 IT=100

TTAu 21545 10 146 s 0.03 (1/27,3/2%) 03 0lKo44 TJ 1968 a=406; BT ? *

7T Aum  —21356 10 189 8 AD 1.180 s 0.012 11/2~ 03 01Ko44 ETJ 1975 =66 10; B+ ? *

TTHg ~ —12780 80 127.3 ms 1.8 (7/27) 03 05Ca43 J 1975 o=85; =15 *

1TTHg™  —12460 80 323 1 1.50 us 0.15 (13/2%) 03Me20 ETJ 2003 1T=100

17771 —3325 23 18 ms 5 (1/2%) 03 1999 a=7313; p=2713

77 2518 15 807 18 P 180 us 60 (11/27) 03 04Ke06 TD 1997 p=518; =49 8 *
T L E : derived by NUBASE from least-squares fit to y-ray energies ok
! TTLu” T : 04A104=7(2) m, not trusted ®k
*TTHfP T : other 04A104=76(+16-9) from decay growth Kok
177 Au T : average 09An14=1.53(0.07) 01Ko44=1.46(0.03) D : from 09An14 ok
«TTAu” D :from 09Anl14 *k
+TTHg T : also 09An20 sk
7T T : 04Ke06=160(+70-40) D : also 04Ke06=55(20)% *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide ~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

8By (>300ns) o' 12Ku26 I 2012 BB n?

8Tm  —441204 400# 30# s (>300ns) 11 09Stl6 1 2008 B2

Yb  —49694 10 74 m 3 o+ 09 1973 B~=100

MLu  -50339.8 2.7 284 m 0.2 1) 09 1957 B~=100

WLy —50216 3 123.8 2.6 RQ 23.1 m 0.3 9(-) 09 98Gel3 J 1951 B~=100

8Hf 524377 1.9 STABLE 0" 09 1934 1S=27.28 7

I8Hf 512903 1.9 1147.416  0.006 40 s 02 8 09 1960 1T=100

IHf"  —49991.6 1.9 2446.09 0.08 31 y 1 16* 09 1968 1T=100

I8HfP  —49865.3 1.9 2572.4 0.3 68 us 2 14~ 09 1977 1T=100

8Ta  —50600# 504 * 236 h 0.08 T # 09 1950 B*=100

8Ty 50501 15 100# 504 * 9.31 m 0.03 1# 09 96Kol3 E 1950 B+=100 *
8Tan  —49130# 504 1467.82 0.16 59 ms 3 15~ 09 96Kol3 ETJ 1979 1T=100 *
'78TaP  —47700# 50# 2901.9 0.7 290 ms 12 21- 09 96Kol3 ETJ 1996 IT=100 *
18W  —50409 15 21.6 d 03 o+ 09 1950 £=100

8wm 43836 15 6572.7 0.3 220 ns 10 25+ 09 1998 1T=100

8Re  —45653 28 132 m 0.2 (3%) 09 1957 B+=100

180s  —43544 14 50 m 0.4 0f 09 1967 BT=100

1781r —36252 20 12 s 2 09 1972 Bt=100

178p 31997 10 207 s 0.7 o+ 09 1966 BT=9233; =773

Au —22330 60 26 s 05 09 1968 B*<60; a>40

IAuP —21920 60 407 25 AD

8Hg  —16316 11 266.5 ms 2.4 o+ 09 1971 a=7; BH=30#

17871 —4790# 100# 255 ms 10 09 1997 a=7; Br=47# *
178pp 3569 24 230 ps 150 ot 09 0IRo.B T 2001 a~100; B*? *
1 8Tam  E: 17 state (p9/2~[514]+n7/27[514]) is expected 104 keV above the 7~ ground-state, ok
178 E: based on E=220keV for 8" (p9/2~[514]+n7/2" [514]) and residual energy *%
#1 78T E: shift of 50keV from known Gallagher-Moszkowski splitting energy ok
! 8Ta"  E: from least-squares fit to y-rays in 96Ko13 -
%178 T : average 96Ko13=58(4) 79Du02=60(5) *k
«!78TaP  E: from least-squares fit to y-rays in 96Ko13 ok
#7871 T : symmetrized from 02Ro17=254(+11-9) *k
*178ph T : two events at 202 and 147 us, see 84Sc13 Kok
Tm  —41600# 5004 204 s (>300ns) 1/2%# 12Ku26 T 2012 B~ % B n?

19Yb  —46540# 2004 8.0 m 04 (1/27) 09 1982 B~=100

Ly —49061 5 459 h 0.06 7/2* 09 1961 B~=100

MLum  —48469 5 592.4 0.4 3.1 ms 0.9 1/2* 09 1982 IT=100

IPHf 504654 1.9 STABLE 9/2* 09 1934 1S=13.622

791" 500904 1.9 375.0352  0.0025 18.67 s 0.04 1/2- 09 1962 1T=100

Hf 493597 1.9 1105.74 0.16 25.05 d 025 25/2° 09 1970 1T=100

9HfP  —46690.2 2.8 3775.2 2.1 15 pus 5 (43/2%) 09 2000 1T=100

Ta —50359.8 1.9 1.82 y 0.03 7/2* 09 1950 £=100

T -50329.1 1.9 30.7 0.1 1.42 ps 0.08 9/2 09 1964 1T=100

TTa"  —49839.6 1.9 52023 0.18 280 ns 80 1/2+ 09 FGK128 J 1974 IT=100

TaP —49107.2 1.9 1252.60 0.23 322 ns 16 21/27 09 97Kol3 T 1982 1T=100

9Ta?  —49042.6 1.9 1317.2 0.4 9.0 ms 0.2 25/2% 09 97Kol3 J 1982 1T=100

Ta”  —49031.8 1.9 1328.0 0.4 1.6 us 04 23/2- 09 97Kol3 J 1982 1T=100

MTa* 477205 2.0 2639.3 0.5 54.1 ms 1.7 37/21 09 97Kol3 J 1982 1T=100

W —49297 15 37.05 m 0.16 7/2 09 1950 B=100

1TOwWm 49075 15 22191 0.03 6.40 m 0.07 1/27 09 1950 IT~100; B+=0.29 4

1OWn 47665 15 1631.90 0.08 390 ns 30 21/2% 09 94Wa05 J 1978 1T=100

179Wr  —45949 15 3348.41 0.14 750 ns 80 35/2~ 09 94Wa05 J 1978 1T=100

Re  —46585 25 19.5 m 0.1 5/2% 09 1960 B*=100

IT9Re™  —46520 25 65.35 0.09 95 us 25 (5/27) 09 1972 IT=100

TRe"  —44760 60 1822 50 408 ns 12 (23/2%) 09 1972 1T=100 *
1ReP  —41177 25  5408.0 0.5 466 us 15 (47/2%,49/2%) 09 1989 IT=100

1%0s  —43019 17 6.5 m 0.3 1/2~ 09 1968 Br=100

0s"  —42874 17 145.41 0.12 500 ns (7/2)~ 09 1983 1T=100

10s"  —42776 17 243.0 0.8 783 ns 14 (9/2)* 09 1983 IT=100

11r —38079 10 79 s 1 (5/2)~ 09 1992 B=100

Tp¢ 32268 8 212 s 04 1/2- 09 1966 Bt~100; @=0.24 3

A —24989 12 7.1 s 03 (1/27,3/2%) 09 1968 BT=78.09; ®=22.09

T Au™ —24900 12 89.5 0.5 328 ns 2 (3/27) 11Ve01 ETD 2011 1T=100 *
Hg  —16924 27 1.05 s 0.03 7/2° 09 02Ko09 J 1970 =55 25; B=7;, BTp~0.15
MHg" —16753 27 171.4 0.4 6.4 us 0.9 13/2% 09 02Je09 T 2002 1T=100

17971 —8280 40 480 ms 20 1/2* 09 FGK128 J 1983 a=7; Br=30# *
79T —7460#  40#  825# 10# 1.41 ms 0.03 (11/27) 09 11Ko.B TJ 1983 a=100; IT 2; B+ 2 *
179ph 2050 80 39 ms 1.1 9/27) 10 10An01 TDJ 2010 =100 *
#1T9Re" E : xkeV above 1772.20(0.22) level; x estimated 50(50) by NUBASE *k
7 Au"  E : uncertainty estimated by NUBASE -
«Au”  E:44(15) above 89.5 keV level sk
#7071 T : average 11Ko.B=489(21) 02Ro17=415(55) Hok
1 70T1 J: o decay to 1/2F in 'S Au *ok
*OTI"  J: from o decay to !5 Au” E : estimated from trends in 77181183 ok
# 70T T : average 11Ko0.B=1.36(0.04) 10An01=1.46(0.04) Kok
«179Pp T : symmetrized from 3.5(+1.4-0.8) Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

180Tm (>300ns) 12Ku26 I 2012 BB n?

180yh  —44600# 300# 24 m 05 0* 04 1987 B~=100

Ly —46680 70 57 m 0.1 5t 04 1971 B~=100

B0 um 46670 70 13.9 0.3 1 s 3 04 95Me03 JT 1995 B~ %IT?

B0y —46060 70 624.0 0.5 >1 ms (97) 01Wh02 EJT 2001 IT=100

80Hf  —49781.8 1.9 STABLE 0 04 1934 1S=35.08 16

180 _48640.3 1.9 1141.50 0.05 547 h 0.04 8~ 04 1951 IT~100; B~=0.3 1

180HM  —48407.7 1.9 1374.15 0.04 570 ps 20 47) 04 1990 1T=100 *

180Hfr 472955 2.1 2486.3 0.9 880 ns 90 12+ 04 11Ch.A T 2000 1T=100

180Hfr 472435 2.2 25383 1.2 >10 us (147) 04 1999 IT=100

B0Hf  —46182.5 2.6 3599.3 1.8 90 us 10 (187) 04 1999 1T=100

180Ty 489362 2.3 8.154 h 0.006 1t 04 1938 e=863; =143

180Tam —48860.9 1.9 75.3 1.4 RQ STABLE (>1.2Py) 9 04 1940 1S=0.01201 32; B~ ?

180Ty _47483.8 2.3 145240 0.18 312 ps 14 15~ 04 1996 1T=100

180Tar 452572 2.5 3679.0 1.1 2.0 us 0.5 (227) 04 2000 1T=100

80Tas  —44764.0 2.8 4172.2 1.6 17 ps 5 (247) 04 00WhO4 EJ 2000 1T=100

180wy —49638.6 1.9 1.8 Ey 0.2 0t 04 04Co26 TD 1937 1S=0.12 1; =100; 2B+ ? *

180wm  _48109.6 1.9 1529.01 0.03 5.47 ms 0.09 8 04 1978 1T=100

80w 463740 1.9 3264.56 0.21 233 us 0.19 14~ 04 1966 1T=100

180Re  —45837 21 244 m 0.06 (H= 04 1955 B*=100

180Re™  —45750%#  40# 90# 304 >1 us (4*,5%) 04 OSEII0 J 2005 1T~100; B+ ? *

10Re”  —42280#  40# 3561# 304# 9.0 us 0.7 (217) 04 O5ElII0 TID 2005 1T=100 *

1800s  —44362 16 215 m 04 0t 04 1967 BT=100

1801y —37978 22 1.5 m 0.1 (4,5 04 1972 B*=100

180pg —34436 11 56 s 2 0* 04 1966 BH=100; 0~0.3

180Au 25594 20 81 s 03 04 1977 B<98.2; a>1.8

B0Hg 20250 13 2.575 s 0.014 0f 04 00Ko48 T 1970 Bt=524; a=484 *

180T —9260 60 1.09 s 0.01 4) 04 10An13 TD 1987 Bt=944; a=64; ... *

180pp, —1930 14 42 ms 05 0* 11 1996 =100
+ 180" 1: isomer at 2425.8(1.0) 15(5) us (10%) reported then retracted by authors ok
180w T : also indication in 03Da05 for 1.1(+0.8-0.4) Ey, but important background *%
*180w T : 03Da09>80 Py for 23~ decay ok
#180Re" E : 3471.0(0.8) above (57) level, most likely isomer, estimated to be 90#30 keV .
#130Hg T : average 00K048=2.59(0.02) 93Wa03=2.56(0.02) *%
#130T] D:...; BTSF=0.0036 7 J: from 12Bi.A; other 11EI07=(4",57) *k

181Tm (>300ns) 12Ku26 I 2012 B~ 2% B n?

Blyb  —41090%# 300# I# m (>300ns) 3/2°# 06 09Stl6 1 2000 B~

By —44800 160 35 m 03 7/2T# 06 1982 B~=100

BIHf  —47405.3 1.9 4239 d 0.06 1/2= 06 1935 B~=100

8l 468100 1.9  595.27 0.04 80 us 5 9/2% 06 01Sh36 T 2001 1T=100

BIHM —46361.8 2.1 1043.5 0.8 100 us (17/2%) 06 2001 1T=100

BIHfP 456634 2.3 17419 1.3 1.5 ms 0.5 (25/27) 06 2001 1T=100

BlTa  —48441.6 1.8 STABLE 7/2% 06 1932 1S=99.98799 32

BlTym 484354 1.8 6.237  0.020 6.05 us 0.12 9/2= 06 1979 1T=100

BlTa" 478264 1.8 615.19 0.03 18 us 1 /2% 06 1948 IT=100

BlTa? 47014 14 1428 14 140 ns 36 (19/2%) 06 1998 1T=100 *

BlTa? 469582 1.8 1483.43 0.21 252 us 1.8 21/2 06 98Wh02 T 1998 1T=100 *

BlTa" 462137 2.0 22279 0.9 210 us 20 29/2= 06 98Wh02 J 1998 IT=100

18l —48253 5 1212 d 02 9/2t 06 1947 £=100

18lwm 47887 5 365.55 0.13 14.59 pus 0.15 5/2= 06 1968 1T=100

1Blwn 46600 5 1653.1 0.6 140 ns 20 21/2% 06 1973 1T=100

8lRe  —46521 13 199 h 07 5/2% 06 1957 Bt=100

1BIRe™  —46258 13 262.91 0.11 156.7 ns 19 9/2= 06 1967 IT=100

8IRe”  —44865 13 1656.37 0.14 250 ns 10 21/2= 06 1974 1T=100

18IRer 44640 13 1880.57 0.16 11.5 us 09 25/2% 06 2000 1T=100

18IRe?  —42652 13 3869.40 0.18 1.2 us 0.2 (35/27) 06 2000 1T=100

Blos  —43550 25 105 m 3 /2= 06 1966 B*=100

Blosm 43501 25 49.20 0.14 27 m 0.1 7/2- 06 1966 B+=100

8log"  —43393 25 156.91 0.15 262 ns 6 9/2t 06 1974 1T=100

R —39472 26 490 m 0.15 5/2= 06 1972 Bt=100

Bl 39183 26 289.33 0.13 298 ns 5/2% 06 1992 1T=100

Bl 39106 26 366.30 0.22 126 ns 6 9/2= 06 1992 1T=100

181p¢ —34374 15 520 s 22 1/2= 06 95Bi01 D 1966 BH=100; @=0.074 10

Blpen 34257 15 116.65 0.08 >300 ns (7/2)~ 06 1992 1T=100

Blan 27871 20 137 s 14 (3/27) 06 1968 pr=% a=2.75

8lHg  —20661 15 36 s 0.1 1269 06 1969 B*t=732;, a=272;... *

18lHgm 20450 50 210 50 480 us 20 13/2% 06 09Anl7 T 2009 1T ?

18171 —12799 9 32 s 03 1/2% 09 09Anl4 J 1996 Bt 7 a<l0 *

Bl 11963 9 835.9 0.4 1.40 ms 0.03 (9/27) 09 09Anl4 J 1984 1T=99.60 4; 0=0.40 6; B+ ?

181pp -3120 80 39.0 ms 0.8 (9/27) 06 09An20 TI 1989 a=7; BH=2# *

181ppyn non existent RN 13/2+# 96To01 1
«181p E : xkeV above 1403.2(0.6) level; x<50 sk
#1814 T : average 98Wh02=25(2) 98Dr09=23(+6-2) .
*181Hg D:...; BTp=0.013 3; BT 0=9e-6 6 ok
*1817T] T : average 98To14=3.2(0.3) 92B0.D=3.4(0.6) Kok
«181pp T : average 09An20=36(2) 05Ca.A=39.6(0.9) sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

182yh (>300ns)  Of 12Ku26 1 2012 B

B2Lu —41880# 200# 20 m 02 I# 10 1982 B~=100

B2Hf  —46052 6 89 My 09 o+ 10 1961 B~=100

124" 44879 6 1172.87 0.18 615 m 1.5 (8) 10 FGK128 J 1971 B~=542;1T=46 2 *

182 43480 7 25722 2.5 40 ps 10 (13%) 10 1999 1T=100

82Ta 464332 1.8 11474 d 0.12 3 10 1938 B~=100

12Ty 464169 1.8 16.273 0.004 283 ms 3 5t 10 1968 IT?

82Tyn —45913.6 1.8 519.577 0.016 1584 m 0.10 10- 10 1947 1T=100

182w 482477 0.8 STABLE (>77Zy) 0" 10 1930 18=26.50 16; o ?

182wm  _46017.0 0.8 2230.65 0.14 1.3 us 0.1 (10%) 10 1969 1T=100

182Re  —45450 100 * 640 h 05 7t 10 1950 B*=100

I82Re™  —45388 20 60 100 BD x 127 h 02 2t 10 1950 B =100

182Re”  —45150 140 300 100 585 ns 30 2)- 10 1969 1T=100 *

182Rer  —44930 140 520 100 780 ns 90 4) 10 1984 IT=100 *

8205 —44609 22 21.84 h 020 0 10 1950 £=100

1820¢m  —42778 22 1831.4 0.3 780 pus 70 8)~ 10 1966 1T=100

182057 —37560 22 7049.5 0.4 150 ns 10 (25%) 10 1988 IT=100

1821p —39052 21 15 m 1 3+ 10 1961 B=100

1821 38981 21 71.02 0.17 170 ns 40 (5%) 10 1990 1T=100

1821 38876 21 176.4 0.3 130 ns 50 (67) 10 1990 1T=100

182py —36168 13 267 m 0.12 ot 10 1963 +100; @=0.038 2

12A0 —28301 20 155 s 04 (2% 10 1970 B*~100; a=0.13 5

82Hg 23577 10 10.83 s 0.06 o+ 10 97Ba2l D 1968 BT=86.29; a=13.89; ... *

18211 —13310 60 22 s 03 (7t) 10 91Bo22 TJ 1991 B+=97.525; a<5 *

82 —13210#  80#  100# 504 s 274

182TIP 128104 1204  500# 100# 10~

182pp —6826 12 55 ms 5 o+ 10 1986 a=7; Br=24#
« 182 J:Elto8" *%
*182Re" E : 235.732(0.022) above '32Re™ sk
«182ReP E : 461.3(0.1) above '82Re” Kok
*182Hg D:...; B p<le-5 %
*182Hg D : a average 97Ba21=13.3(0.5)% 80Sc09=15.2(0.8)%; B*p is from 71Ho07 ok
*1827] T : average 91B022=3.1(1.0) 92Bo.D()=2.8(0.6) (81)=2.0(0.3) *k

183yh (>300ns) 12Ku26 I 2012 B

BLu —39720 90 58 s 4 (7/2%) 91 1983 B~=100

I8Hf  —43290 30 1.018 h 0.002 (3/27) 91 06Vol2 T 1956 B~=100

1BH 41830 70 1464 64 40 s 30 27/2# 10Re07 ETJ 2010 1T<100; B~ ? *

8Ta  —45296.1 1.9 51 d 0.1 7/2% 91 1950 B~=100

18Tam 452229 1.9 73.174 0.012 106 ns 10 (9/2)~ 91 09Sh17 T 1967 1T=100 *

18Ty —43960 15 1336 15 900 ns 300 (19/2%) 09sh17 ETJ 2009 IT=100 *

18w 463672 08 STABLE (>4.1Zy) 1/2= 01 04Co26 T 1930 1S=14.314; a ? *

18Bwm  _46057.7 0.8  309.493 0.003 52 s 03 11/2+ 01 1961 IT=100

183Re  —45811 8 700 d 1.4 5/2F 99 1950 £=100

18Rem  —43903 8 1907.6 0.3 1.04 ms 0.04 (25/2%) 99 1966 1T=100

1830s  —43660 50 130 h 05 9/2% 91 1950 B=100

1830gm  —43490 50 170.71 0.05 99 h 03 /2= 91 B=852;1T=152

1831r —40203 24 58 m 5 5/2= 91 61Di04 T 1961 +100; a=0.05# *

18pr 35772 16 65 m 1.0 1/2= 93 95Bi0l D 1963 *2100; =0.0096 5

183pem 35738 16 34.50 0.08 43 s 5 (7/2)~ 93 1979 B =100; a<de—4; 1T ?

183pyr 35576 16 195.68 0.11 > 150 ns 9/2) 93 1990 IT=100

A0 30189 9 428 s 1.0 5/27 99 94Pa37 J 1968 BT~100; a=0.55 25

13 Aum 30116 9 73.3 0.4 >1 us (1/2)* 99 1984 IT=100

1A —29958 9 230.6 0.6 <1 pus (11/2)= 99 1984 IT=100

BHg 23805 7 94 s 07 /2= 00 1969 B7=88.320; 0=11.720;... =*

183Hg" 23601 13 204 14 AD >8# us 13/2%# 8IMil2 1 B2 *

18311 —16587 9 69 s 0.7 1260 02 12BiA ] 1980 Br=7 o=2#

18T 15959 9 628.7 0.5 60 ms 15 (9/27) 02 11VeA EID 1980 IT=?; a=1.53; B ? *

IBTIr 15612 9 975.5 0.6 1.48 us 0.10 (13/2%) 02 01Mu26 EJ 2001 IT=100 *

183pp —7571 28 535 ms 30 3/2= 03 09Sel3 T 1980 o=" BT=10#

183pym 7477 28 94 8 AD 415 ms 20 13/2% 03 09Sel3 J 1980 ar100; B+ ?
*ISIH T : for g=71" (H+ like ion); symmetrized from 10(+48-5) *k
# 183 T : average 09Sh17=101(20) 67Mo13=107(11) ok
#183Ty" E : less than 50 keV above 1311 level -
*183w T : also 03Da05>80 Ey 03Ce01>13 Ey 97Ge15>1.9 Ey ok
#1831 T : average 61Di04=55(7) 61La05=60(6) ok
*183Hg D:...; B p=2.6e-438 ok
#183Hg"  1:lack of E(a)=6073-7 coinc. in '8’Pb” decay; no isomer seen in 01Sc41 Kok
83T E : uncertainty estimated by NUBASE D : a from 06An11; IT from 11Ve.A -
*183T)" E : 346.8(0.3) keV above '$3TI" *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide  Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
184yh (>300ns) 0* 12Ku26 T 2012 B2
B —36410# 300# 20 s 3 (3%) 10 95Kr04 TJ 1989 B~=100
I4Hf  —41500 40 4.12 h 0.05 0F 10 1973 B~=100
I84H"  —40230 40 12722 0.4 48 s 10 (87) 10 12Re.A D 1995 IT=2; =2 *
I84HfT 39020 40 2477 10 16 m 7 157# 10 10Re07 ET 2010 B~ %1T? *
84Ty 42842 26 87 h 0.1 (57) 10 1955 B~=100
184w —45707.6 0.9 STABLE (>8.9Zy) 0+ 10 04Co26 T 1930 1S=30.64 2; a ?
I84Wm 444226 0.9 1284.997 0.008 8.33 us 0.18 5 10 1969 IT=100
184Wn 418444 2.7 38632 2.5 188 ns 38 (147,15,177) 10 2004 IT=100
184Re  —44225 4 354 d 07 30 10 1940 B=100
184Re™  —44037 4 188.0463  0.0017 169 d 8 8+ 10 1964 IT=74.5 8; €=25.5 8
18405 —44256.6 1.3 STABLE  (>56Ty) 0+ 10 1937 1S=0.02 1; ot 7; 2B+ 2 *
B4 309611 28 3.09 h 0.03 5= 10 1960 B*=100
184 39385 28 225.65 0.11 470 us 30 3+ 10 1988 IT=100
1847 39283 28 328.40 0.24 350 ns 90 (nH* 10 1988 IT=100
B4pe 37339 15 173 m 0.2 ot 10 95Bi01 D 1963 B*~100; ¢=0.0017 7
184pyn 35499 15 1840.3 0.8 1.01 ms 0.05 8~ 10 1966 IT=100
184 Au —30319 22 20.6 s 0.9 5* 10 1969 T2100; a<0.016
B4 Aum 30251 22 68.46 0.04 476 s 1.4 2+ 10 1969 B=2;1T=30 10; €<0.016
B4Hg  —26349 10 30.87 s 0.26 ot 10 1969 B=98.896; a=1.116
4TI 16873 20 * 10.1 s 0.5 24 10 1976 B+t=9797; a=2.17
BT 16920 40 —50 30 AD 10# s T BT 2%IT?
4T 16420 40 450 30 AD >20 ns (107) 10 84Sc.A T 1984 IT? *
184pp 11052 13 490 ms 25 ot 10 04An07 D 1980 o=8011; 7 ? *
184Bj 1190 80 * & 6.6 ms 1.5 34 10 2003 a="?
184gjm 1340# 130#  150# 100# * & 13 ms 2 10°# 10 2002 a="?
«I84Hf"  E: 10Re07=1264(10) T : 10Re07=113(+74-40) for g=72* (bare ion) ok
*I$4Hf* T :symmetrized from 10Re07=12(+10—4) for g=72*; also 12Re.A=12(+8-6) .
*1840s T : lower limit is for & decay *x
184" T : a-decay from '®3Bi” not coincident with X(K) and y I:in 02Sc.A ok
#1847 E : 500.7(6.3) keV above '$#TI”, from Ea difference 7462.9(5) - 6962.2(3.9) *k
«184pp D : average 04An07=80(15)% 03Val6=80(15)% Kok
185yh (>300ns) 12Ku26 T 2012 B2
STu —33890# 300# 6# s (>300ns) 7/2 # 09Stl6 1 2009 -7
I8SHF 38320 90 35 m 0.6 3/27# 06 1993 B~=100
85Ty —41396 14 494 m 15 724 06 1950 B~=100
15T —40990 14 406 1 900 ns 300 (3/2%) 06 07Sh42 ETJ 2007 IT=100
15T 40123 14 12734 0.4 11.8 ms 1.4 21/2° 06 09Lal7 EJT 1999 IT=100
1w 433809 0.9 75.1 d 0.3 3/2° 06 1940 B~=100
18Swm 431925 0.9 197.383 0.023 1.597 m 0.004 11/2% 06 941tA T 1950 1T=100
185Re  —43822.6 12 STABLE 5/2+% 06 1931 1S=37.40 2
18Re™ —41698.8 1.6 2123.8 1.1 121 ns 13 (21/2) 06 1997 IT=100
18505 428098 1.3 9295 d 0.09 1/2~ 06 12Kr05 T 1947 =100
1850sm  —42707.4 13 102.37 0.11 3.0 us 04 7/2° 06 FGK128 J 1970 IT=100 *
1850s" 425343 13 27553 0.12 780 ns 50 11/2+ 06 1970 IT=100
851 40336 28 144 h 0.1 5/2° 06 1958 BT=100
185 38140 40 2197 23 120 ns 20 06 1979 IT=100 *
185pr 36688 26 70.9 m 24 (9/21) 06 1960 F~100; 0r=0.0050 20 *
185pym 36585 26 103.41 0.05 33.0 m 0.8 (1/27) 06 1970 Bt=71T<2
185pyn 36487 26 200.89 0.04 728 ns 20 5/2° 06 1996 IT=100
A0 —31867 26 * 4.25 m 0.06 5/2° 06 1960 BT=~100; 2=0.26 6
IS A —31770# 100#  100# 100# * 6.8 m 0.3 1/27# 06 1960 BT<100;IT ?
BHg 26176 16 49.1 s 1.0 1/2- 06 1960 BT=941; a=6 1
I8SHg" 26072 16 103.8 1.0 21.6 s 1.5 13/2* 06 87Ki.A E 1970 1T=54 10; B =46 10; a~0.03 *
85T 19758 21 195 s 05 1/2%# 06 1976 Bt=2a?
85T —19303 21 454.8 1.5 1.93 s 0.08 9/2°# 06 1976 IT~100; a=?; B+ ?
185ph  —11541 16 * 63 s 04 3/2° 06 1975 a=3425; B+ ?
185pp 11470 50 70 50 AD x 4.07 s 0.15 13/2% 06 02Anl5 T 1975 a=5025; Bt ? *
185Bj —2240# 80# * & 2# ms 9/27# 96Da06 J 1996 pha? *
185Bjm 2156 13 80# 80# * & 58 us 4 1/2* 06 1996 p=902; =102
185Bjn —2060# 100#  180# 60# EU 50 us 10 13/2# 04An07 ITD 2004 p=7; a=? *
«1850s"  J:El from 9/2* *k
#1857 E : x<80keV above 2157.3(0.5) level Kk
*185pt D : if the 4444(10)keV « line is from ground-state; otherwise a=0.0010(4)% from isomer .
8 Hg"  E: ENSDF gives 99.3(0.5) plus “8-keV uncertainty”, but missed 87Ki.A work Kok
*185pb™ T : average 02An15=4.3(0.2) 80Sc09=3.73(0.24) (excluding the 6.1 s activity) *%
8B T : estimated from 9/2~ isomers in odd Bi and Tl isotopes o
*5Bi"  E:100keV above '3 Bi" T : similar to '8 Bi” Kok
186y (>300ns) 12Ku26 T 2012 B2
186Hf 36420 50 2.6 m 1.2 o+ 03 1998 B~=100
186Hf" 33450 70 2968 43 >20 s 174 10Re07 ET 2010 B~ 21T ? *
86Ty —38610 60 105 m 0.3 (2-,37) 03 1955 B~=100
186Tm 38270 60 336 20 1.54 m 0.05 ot# 04Xu08 T 2010 B~ %1IT? *

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

186w 425108 1.5 STABLE  (>4.1Ey) 0f 03 03Da09 T 1930 1S=28.4319;28~ % a ? *

186Wm  _40993.6 1.6 1517.2 0.6 18 us 1 (77) 03 1998 1T=100

186wn  _38968.0 2.6 3542.8 2.1 8 s 4 (16™) 03 98Wh02 J 1998 IT=100 *

186Re  —41930.6 1.2 3.7183 d 0.0011 1~ 03 1939 B~=92.53 10; £=7.47 10

180Re” —41782 7 149 7 200 ky (8%) 03 72Se06 T 1972 IT=?%; B~<10 *

1860s 430024 1.5 2.0 Py 1.1 0f 03 1931 1S=1.59 3; =100

86 39175 17 16.64 h 0.03 5t 03 1958 BT=100

861 39174 17 0.8 0.4 1.92 h 0.05 2- 03 91Be25 ET 1962 BTa75; IT~25 *

186py 37864 22 2.08 h 0.05 0 03 1961 BT=100; o~1.4e—4

8Au  —31715 21 10.7 m 0.5 3- 03 1960 B=100; 0=0.0008 2

186Au" —31487 21 227.77 0.07 110 ns 10 2" 03 1983 IT=100

186 Ayp non existent RN <2 m 83Pol0 1

86Hg 28539 12 1.38 m 0.06 0f 03 1960 *~100; €=0.016 5

186Hgm 26322 12 22173 0.4 82 us 5 (87) 03 1984 1T=100

86T 19887 22 * & 40# s (27) 03 91Va04 1 1975 B2 *

86T 19860 30 20 40 * & 275 s 1.0 (7%) 03 1975 BT ~100; 0=0.006

186T" 19490 30 400 40 MD 29 s 02 100) 03 12Bi.A J 1977 IT=100 *

186pp 14682 11 4.82 s 0.03 of 03 1972 BT 2% a=408

186Bj —3130 60 * 14.8 ms 0.7 3% 03 03An27 T 1997 a~100; B ? *

186Bjm  _2060# 120#  170# 100# * 9.8 ms 0.4 (107) 03 03An27 T 1984 a~100; B+ ?

186po 4090 30 40# us ot 05HwA D 2005 o=100; p ?
#I8OHf" T : for g=72* (bare ion) in 10Re07 *x
#1860 T : 10Re07=3.4(+2.4-1.4) for q=72" (H+ like ion); also 12Re.A=3.0(+1.5-0.8) *k
#180W T : given limit is for 23~ decay sk
#180W T: for o decay: 04C026>8.2 Zy, 03Da05>170 Ey, 03Ce01>27 Ey, ok
*180W T: and 97Gel5>6.5 Ey ok
#1860y T : symmetrized from 12Re.A=7.5(+4.8-3.3) for q=72" ok
«186Re™ T : uncertainty 50 ky estimated in ENSDF’89 evaluator, not traceable ok
#1861 T : average 91Be25=1.90(0.05) 70Fi.A=2.0(0.1) sk
#1861 E: Eis positive and below 1.5 keV ok
*186T] I: identified as decay level from '*°Bi in 91Va04 Kok
180T E:374.0(0.2) keV above '$0T]” sk
«180Bj T : average 03An27=14.8(0.8) 97Ba21=15.0(1.7) ok

187y (>300ns) 12Ku26 T 2012 B2

STHf  —32820# 300# 30# s (>300ns) 3/2°# 09 99Be63 1 1999 B=?

I8THf" 323204 420%#  SO0# 300# * 270 ns 80 9/27# 09AI30 TD 2009 IT=100

¥Ta 36900 70 23 m 6 7/2%# 09 10Re07 T 1999 B~ ?

87Tgm 35110 70 1789 13 22 s 9 27/2°# 10Re07 ET 2010 B~ %IT? *

¥7Ta" 33970 70 2935 14 >5m 41274 10Re07 ET 2010 B~ %IT? *

$Tw 399063 1.5 24.000 h 0.004 3/2° 09 1940 B~=100

187Twm 394962 1.5 410.06 0.04 1.38 us 0.07 (11/27%) 09 2008 1T=100

¥TRe  —41218.5 1.5 43.3 Gy 0.07 5/2F 09 1931 1S=62.60 2; B~=100; r<0.0001 s

I87Re™ —41012.3 1.5 206.2473  0.0010 5553 ns 1.7 9/2~ 09 1949 IT=100

187Re” —39536.9 1.5 1681.63 0.15 114 ns 23 (19/2%) 09 2003 1T=100

$70s  —41221.0 1.5 STABLE 1/2 09 1931 1S=1.96 2

¥70s" —41120.6 1.5 100.45 0.04 112 ns 6 7/2 09 1964 IT=100

¥70s" —40963.9 1.5 257.10 0.07 231 us 2 11/2* 09 1964 1T=100

7 39549 28 10.5 h 0.3 3/2% 09 1958 BT=100

87 39363 28 186.16 0.04 30.3 ms 0.6 9/2~ 09 1963 1T=100

W7 39115 28 433.75 0.06 152 ns 12 11/2 09 1969 IT=100

BIp 37061 28 2487.7 0.4 1.8 us 0.5 29/2° 10Mo09 ETJ 2010 IT=100

WTp 36685 24 2.35 h 0.03 3/2° 09 1961 B*T=100

187pyn 36511 24 174.38 0.22 311 us 15 (11/2%) 09 1976 IT=100

$7Au  —33028 22 83 m 02 1/2(9) 09 1955 BT=100; 0:=0.003#

BTAuw™ 32908 22 120.33 0.14 23 s 0.1 9/20) 09 1983 IT=100

WTHg 28118 14 & 1.9 m 03 3/20-) 09 70Hal8 TD 1960 BT=100; or>1.2e-4 *

$THg™ 28059 19 59 16 MD & 24 m 03 13/2% 09 70Hal8 D 1970 BT=100; 0>2.5e-4

8771 22443 8 51 s (1/2%) 09 1976 BT <100; =0.03#

187 22108 8 335 3 AD 15.60 s 0.12 (9/27) 09 1976 IT=% B+ 7% =0.155

WITI" 20960 50 1480 50 1.11 us 09 2000 IT=100 *

187T1IP 19861 8 25825 0.3 690 ns 40 (25/27,27/2,.) 09 2000 IT=100

87ph 14987 5 * & 152 s 03 3/2° 09 09Sel3 J 1972 BT 7 a=9.520

187pym 14968 11 19 10 MD x & 183 s 0.3 13/2* 09 09Sel3 J 1972 BT % a=122

187B4 —-6383 10 37 ms 2 9/27# 09 1999 a=100

7Bim 6275 12 108 8 AD 370 us 20 1/2%# 09 1984 a=100

87Bj" 6131 21 252 18 7 uss (13/2%) 09 02Hul4 ETJ 2002 IT=100 *

187pg 2830 30 * 1.40 ms 0.25 (1/27,5/27) 09 2005 a~100; B ?

187pgm 2840 30 4 27 AD x 0.5 ms 13/2%# 06Anl1 ETD 2006 a=7% Bt ?
#187Ta" T :for g=73" (bare ion) in 10Re07 ok
#%7Ta"  T:for g=73" (bare ion) in 10Re07 .
*187Re T : other: 96B037=32.9(2.0) y for q=75" (bare ion) *k
*18THg T : from 70Hal8; 98Ru04=2.4 m, not documented, no uncertainty given *ok
#7T1"  E: x above 1433.23(0.19) level; x=50(50) keV estimated by NUBASE sk
«187Bj" T : symmetrized from 3.2(+7.6-2.0) ok



No. 12

G. Audi et al: The NUBASE evaluation of nuclear and decay properties

1253

Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®™ Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
88Lu (>300ns) 12Ku26 1 2012 B~ ?
ISHf  —30880# 300# 20# s (>300ns) Of 02 99Be63 I 1999 B~ ?
T2 33610 70 196 s 20 02 09AI30 TD 1999 B~=100
88Tam 33320 70 292.4 0.2 3.6 us 04 05Ca02 ET 2005 IT=100 *
1w 38670 3 69.78 d 0.05 0t 02 1951 B~=100
188wm 36741 319293 1.6 109.5 ns 3.5 8 10Lal6 ETJ 2010 IT=100
188Re  —39018.9 1.5 17.0040 h 0.0022 - 02 1939 B~=100
188Rem  —38846.8 1.5 172.069  0.009 18.59 m 0.04 (6)- 02 1953 IT=100
880s  —41139.3 1.5 STABLE 0t 02 1931 1S=13.24 8
1881 —38351 10 415 h 05 1- 02 1950 B=100
88m 37380 30 970 30 42 ms 02 11 # 02 GAu E 1971 IT~100; B+ ? *
188pr 37829 6 102 d 03 ot 02 1954 £=100; =2.6e-5 3
88Au —32277 15 8.84 m 0.06 10002 1955 B+=100
BHg 30211 11 325 m 0.15 0t 02 1960 B+=100; a=3.7¢-5 8
188Hgm 27487 11 27243 0.4 134 ns 15 (12%) 02 1983 IT=100 *
88T 22336 30 * 71 s 2 (27) 02 1970 B=100
188Tm 22308 9 30 30 MD 71 s 1 (7t) 02 1970 B+=100
88TIT —22030 40 310 30 41 ms 4 (97) 02 1981 IT~100; B+ ? *
188pp 17815 11 25.1 s 0.1 0t 02 03val6 D 1972 Bt=2 a=9.38 *
188pym 15237 11 25782 0.7 1.15 us 0.03 (87) 02 04Dr04 T 1999 IT=100
188pyr  —15105 11 2709.7 0.3 136 ns 18 (12*) 02 04Dr04 ETJ 2004 IT=100
188phr 13032 11 47832 0.3 630 ns 80 (197) 02 04Dr04 ETJ 2000 IT=100
188Bj —7185 21 & 61.2 ms 2.7 3™# 02 06An04 T 1980 o= B+ ? *
188im 7120 40 66 30 AD >5 us THH# 06An04 ET 1984 IT? *
188Bj" 7030 40 153 30 AD & 273 ms 8 (107) 02 06An04 T 1984 a=?; B+ ? *
188pg —544 20 275 us 30 0" 02 03val6 T 1999 a=?7 B+ ?
188 T T : average 115t21=3.5(0.4) 09A130=4.4(1.0); other 05Ca02=5(2) -
PR E : less than 100 keV above 923.5 level, from ENSDF Kk
«188Hg" T : other 04G104=270(51) -
188T]" E : 268.8(0.2) keV above '$3TI”, from 91Va04 sk
«138Pb D : also 03Va16=8.0(0.6)% sk
«188Bj T : average 06An04=66(6) 03An26=60(3); others 97Wa05=46(7) 84Sc.A=44(3) Kk
« 188 Bj" T : average 06An04=280(20) 03An26=265(15) *k
*I88Bj" T others 97Wa05=218(50) 84Sc.A=210(90) sk
B9Hf 271604 300# 2# s (>300ns) 3/27# 12 09A130 I 2009 B~ ?
89Ta 318304 300# 3# s (>300ms) 7/2F# 03 99Be63 1 1999 B~ ?
B9Tam 302304 500#  1600# 400# 1.6 us 02 09AI30 TD 2009 IT=100 *
9w 35620 40 10.7 m 0.5 3/27# 03 1963 B~=100
19Re  —37981 8 243 h 04 5/2% 03 1963 B~=100
$90s  —38988.5 1.6 STABLE 3/2= 03 1931 1S=16.155
10sm  -38957.7 1.6 30.812  0.015 581 h 0.06 9/2= 03 1960 IT=100
1891r —38457 13 132 d 0.1 3/2t 03 1955 £=100
18917 38085 13 372.17 0.04 133 ms 0.3 11/2= 03 1960 IT=100
181 36124 13 23332 0.5 3.7 ms 02 (25/2)* 03 1975 IT=100
89pr 36485 11 10.87 h 0.12 3/2= 03 1955 B+=100
189pgm 36312 11 172.80 0.06 464 ns 25 9/2= 03 1970 IT=100
1®9pgn 36294 11 191.5 0.7 143 us 5 (13/2%) 03 1976 IT=100
9Au 33582 20 28.7 m 03 /2% 03 1955 B+=100; a<3e-5
1A —33335 20 247.23 0.16 459 m 0.11 11/2= 03 1966 +22100; IT=?
$9A0"  —33257 20 325.11 0.16 190 ns 15 9/2= 03 1975 IT=100
$9Au7  —31027 20 25547 1.2 242 ns 10 31/27 03 1975 IT=100
9Hg  -29630 30 76 m 0.1 3/2= 03 1955 B+=100; a<3e-5
19Hgm 29548 18 80 30 MD 86 m 0.1 13/2+ 03 1966 B+=100; a<3e-5
BT —24602 11 23 m 02 (1/2%) 11 1972 B =100
18T 24319 10 283 6 AD 14 m 0.1 9/2) 11 85Bod46 J 1972 BT~100; IT<4
%9php 17880 30 * 505 s 2.1 3/2= 11 09Sa09 T 1972 B+=100; a=0.4 *
19ppm  —17840%#  S0# 40# 30# * 39 s 8 13/27 11 09Sa09 T 2009 tx100; a<l;IT?
1$9pyr 154104 40#  2475# 304 26 us S (31/27) 11 2005 IT=100 *
19Bi  —10065 21 658 ms 47 (9/27) 11 1973 a~100
189gjm 9881 21 184 5 AD 49 ms 0.3 (1/2%) 11 03An26 T 1984 o>50; BT <50 *
189Bin 9707 21 357.6 0.5 880 ns 50 (13/2%7) 11 2001 IT~100
189pg —1422 22 38 ms 04 (5/27) 07 05Va04 T 1999 a~100; B+ ? *
189 T : other 11St21=0.58(0.22), possibly a different isomer Kk
*189Ph T : average 09Sa09=50(3) 72Ga27=51(3) J:09Sel3: o to '85Hg 26.1 level *k
#189ppm J: 09Sel3: from « decay from !*3Po™ ok
*189phy E : 2434.50(0.18) keV above '$2Pb™ (13/2%) sk
*189pp” T : from mean life 05Ba51=32(+10-2) us, or 7=22.2(+6.9-1.4) ok
«S9Bj" T : average 03An26=4.9(0.5) 03Ke08=4.6(+0.8-0.6) 97An09=4.8(0.5) -
*189Bjm T: and 97Wa05=5.2(0.6); 95Ba75=7.0(0.2), conflicting not used *%
«189Ppg T : average 05Va04=3.5(0.5) 99An52=5(1) T : favored decay to (5/27) level ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life Jr Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
190H£ (>300ns) ot 12Ku26 I 2012 B2
90Ty 285104 200# * 53 s 07 (3) 10 09AI30 TID 2009 B~=100
190Tym 283104 250#  200# 150# * 42 ns 7 10 09AI30 TD 2009 IT=100
90w 34380 40 30,0 m 1.5 ot 03 1976 B~=100
190wWm 32640 40  1742.0 2.0 111 ns 17 8+ 10Lal6 ETJ 2010 IT=100
190w 32540 40  1839.0 22 166 us 6 10 03 10Lal6 ETJ 2000 IT=100 *
1%Re  —35630 70 31 m 03 (2)~ 03 1955 B~=100
190Rem  —35430 70 204 10 32 h 02 (67) 03 12Re.A E 1962 B~=54.420;1T ? *
190s  —387094 1.6 STABLE ot 03 1931 1S=26.26 2
190sm  —37004.0 1.6 1705.4 0.2 9.86 m 0.03 10~ 03 12Kr05 T 1950 IT=100 *
9 -36755.6 2.0 11.78 d 0.10 4- 03 1947 B+=100; e+ <0.002
901 _36729.5 2.0 26.1 0.1 1.120 h 0.003 (17) 03 1964 IT=100
90 367194 2.0 36.154  0.025 >2 us (4)* 03 1996 IT=100
0P -36379.2 2.0 3764 0.1 3.087 h 0.012 (1)~ 03 1950 B+=91.42;1T=8.62
190pe 37325 6 650 Gy 30 0t 03 1949 1S=0.0122; a=100; ...
10Au 32883 16 * 428 m 1.0 1- 03 1959 B+=100; a<le-6
10U —32680# 150#  200# 150# * 125 ms 20 11 # 03 1982 IT~100; B+ ?
Hg 31370 16 20.0 m 0.5 ot 03 1959 ex100;et<1; ... *
90T 243804  50# * 26 m 03 2(=) 03 1970 B+=100
190" 24289 6 904 504 * 37 m 03 70+#) 03 1970 B+=100
190" 240904  90#  290# 704 750 ws 40 (87) 03 1981 IT=100 *
190TIP —23970%# 90#  410# 70# >1 us 9- 03 91Va04 ET 1991 IT? *
19py 20416 13 71 s 1 ot 03 1972 Bt 2% a=0.404
190ppn 17801 13 2614.8 0.8 150 ns 14 10" 03 01Dr05 J 1998 1T=100 *
90pyr 17798 24 2618 20 24.3 pus 2.1 (12%) 03 1998 IT ? *
190ppr 17758 13 26582 0.8 7.7 ps 0.3 1~ 03 01Dr05 JT 1985 IT=100 *
190Bi  —10599 23 63 s 0.1 (3%) 03 91Va04 J 1972 a=7721; B+=? *
190Bjm 10470 30 130 40 AD 62 s 0.1 (107) 03 91Va04 J 1988 a=709; B+ 2, B+p?
190Bj"  —10478 27 121 15 175 ns 8 (57) 09Anll ET 2009 IT=100 *
190Bi»  —10200 50 404 40 1.3 us 0.8 (87) 03 09Anll EJT 2001 IT=100 *
190pg —4564 13 246 ms 0.05 ot 03 1996 ax100; BF=0.1#
#190Wn T : others 11St21=108(9) 09A130=106(18) us 05Ca02=60(+1500-30) is 00Po26<3.1ms sk
190Wyn E : other 00P026=2381 ok
#1900 J: M2 + E3 to 8" member of the ground-state band ok
#190Pg D:...;2B%? ok
+19Hg D:...; 0<3.4e-7 Kok
#190T|" E: 161.9keV above 'OTI" sk
#190T1P E :236.2keV above '0T1" -
#190pp T : uncertainty from 12Dr.A ®ok
#190pp E : above '"Pb™, see 01Dr05 T : uncertainty from 12Dr.A sk
#190ppy T : average 01Dr05=7.2(0.6) 85St16=7.9(0.4) ®k
«190Bj D : symmetrized from a=90(+10-30)% *k
*190Bj" J: El and M1(+E2) s in cascade to (3*), absence of direct y to (31) .
*190BjP E : 274(1) keV above the (10~) isomer J:E2to (107) sk
«190BjP T : symmetrized from 09An11=1.0(+1.0-0.5) ok
YT —26490# 300# 3# s (>300ns) 11 09St16 1T 2009 B2
Plw 31180 40 * 204 s (>300ns) 3/27# 07 99Be63 I 1999 B2
Olwm 30950 60 235 50 * 340 ns 14 11St21  ETD 2009 IT=100 *
YIRe 34352 10 98 m 05 (3/2%,1/2%) 07 1963 B~=100 *
YIRe™ —32830 500 1520 500 77 us 33 high 11821  ETJ 2011 IT=100 *
Ylos 363969 1.6 1499 d 0.02 9/2- 07 12Kr05 T 1940 B~=100
Plogm 363225 1.6 74382 0.003 13.10 h 0.05 3/2- 07 12Kr05 T 1952 IT=100 *
Ol -36710.8 1.9 STABLE 3/2+ 07 1935 1S=37.32
Pl -36539.5 1.9 171.29 0.04 4.899 s 0.023 (11/27) 07 1955 IT=100
Pl -34609.8 2.1 2101.0 0.9 57 s 04 31/2( 07 12Dr02 ETJ 1979 IT=100 *
191p¢ —35701 5 2.83 d 0.02 3/2° 07 1948 £=100
Wipgm 35600 5 100.663  0.020 >1 us (9/2)~ 07 1976 IT=100
Olpyn 35552 5 149.035  0.022 95 us 5 (13/2)* 07 1967 IT=100
YlAu 33810 40 3.18 h 0.08 32+ 07 1954 B+=100
PlAum 33540 40 266.2 0.7 920 ms 110 (11/27) 07 1971 IT=100
Plau®  —-31320 40  2489.6 0.9 402 ns 20 (31/27) 07 1985 IT=100
YlHg  —30593 23 49 m 10 3/202) 07 86UI02 T 1954 B+=100; <5e-6
OIggm 30470 30 128 22 508 m 1.5 13/24) 07 01Sc4l E 1954 BT=100; a<5e-6 *
YT 26283 7 204 m 12ty 07 1974 B*?
YT 25986 7 297 7 BD 522 m 0.16 9/20) 07 1970 B+=100
Yipy 20240 40 * 1.33 m 0.08 (3/27) 07 10Col3 JD 1974 BT =100; 2=0.515
Oipyn 20230 28 10 50 MD 2.18 m 0.08 13/200) 07 88Me.A J 1975 BT ~100; 00=0.02
Yipy"  —17620 60 2620 50 180 ns 80 (33/2%) 07 1999 IT=100 *
YIBi  —13240 7 124 s 03 (9/27) 07 1972 o=5110; B7=49 10
OIBi™  _13000 9 240 4 AD 124 ms 5 (1/2*) 07 03Ke04 T 1981 =68 5;1T=32 5 *
¥Igin 12810 7 429.7 0.5 547 ns 15 13/24# 07 2001 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

191po —5069 7 22 ms 1 (3/27) 07 1993 o="; fr=1#

9lpgm 5008 12 61 11 AD 93 ms 3 (13/2%) 07 1999 o=7; BH=4#

91 AL 3864 16 2.1 ms 0.8 (1/2%) 07 2003 o=100; BT 2 *

191 A 3922 18 58 20 AD 22 ms 04 (7/27) 07 2003 ax100; BT ? *
19T gm T : average 11St21=360(20) 09A130=320(20) ns E: 68 + 167 keV y-rays Kk
*191Re 1 : also an isomer with 7=77(33) us decaying by g of 444, 419, 225, 139 keV *%
#191Re™  E:135,140,158,225,419,444 keV 7 rays Kok
#1910s™ T : other 12Kr05=13.6(0.2) from the decay growth J:M3+E4t092 -
%191 T : average 12Dr02=5.8(0.6) 79Lu01=5.5(0.7) *k
P E : from least-squares fit to y-ray energies using 12Dr02 level scheme *ok
«19"Hg"  E: original uncertainty (8 keV) increased by 20 for gs+m lines in trap Hok
*191pp” E : 2602.31(0.24) above '*'Pb™ T : symmetrized from 150(+100-50) Kok
1B T : average 03Ke04=121(+8-5) 99An36=115(10) 81Le23=150(15) ok
PN T : symmetrized from 1.7(+1.1-0.5) *k
PN T : symmetrized from 2.1(+0.4-0.3) *k

192Ta —23160# 400# 22 s 07 (2) 09AI30 TID 2009 B~=100

192w —29650# 200# 30# s (>300ns) 0t 99Be63 1 1999 B~ ?

192Re  —31590 80 16.0 s 09 98 12A105 T 1965 B~=100 *

192Re™  —31430 80 159 1 88 us 8 11St21  ETD 2005 IT=100 *

192Re”  —31320 80 267 10 70 s 30 12Re.A ET 2012 B~=2,1T=? *

19205 —35883.9 2.7 STABLE (>9.8Ty) 0t 98 1931 1S=40.78 19; 2B~ %, o ?  x

1920¢m  —33868.5 2.7 2015.40 0.11 59 s 01 10~ 98 FGKl2a J 1965 IT>87, <13 *

205" —31303.6 2.9 4580.3 1.0 205 ns (20™) 12Dr.1  ETJ 2004 IT=100 *

1921¢ —34837.6 1.9 73.827 d 0.013 4+ 98 1937 B7=95.13 14; €=4.87 14

19217 347809 1.9 56.720  0.005 1.45 m 0.05 1- 98 1937 IT~100; B~=0.0175

921 —34669.5 1.9 168.14  0.12 241 y 9 (117) 98 1959 IT=100

192py —36292 3 STABLE 0t 98 1935 1S=0.782 24

192pgn 34120 3 2172.36 0.13 280 ns 30 (10)~ 98 1976 IT=100

9240 —32776 16 494 h 0.09 1- 98 1948 BT=100

192Aum 32641 16 135.41 0.25 29 ms S#t 98 1976 IT=100

192A0"  —32344 16 431.6 0.5 160 ms 20 (117) 98 1976 IT=100

92Hg  —32011 16 485 h 0.20 0* 00 1952 £=100; a<4e-6

19211 —25870 30 9.6 m 04 27) 99 1961 B*=100

192pm 25710 60 160 50 108 m 02 (7t) 99 91Va04 E 1961 BT=100

192" 25460 60 407 54 296 ns 5 8) 99 1980 IT=100

192T1P 25694 25 180 40 AD (3%) 91va04 E 1991

192ph 22565 12 35 m 0.1 0* 05 1974 +2100; a=0.0059 7

192pp 19984 12 2581.1 0.4 166 ns 6 10" 05 01Dr05 JT 1985 IT=100 *

192pp" 19940 12 2625.1 1.1 1.09 us 0.03 12F 05 071003 JT 1979 IT=100 *

192phP 19822 12 27435 0.4 757 ns 14 11~ 05 01Dr05 ETJ 1991 IT=100 *

192Bi  —13540 30 346 s 09 (3*) 98 1971 BT=885; a=125

192Bjm 13398 9 140 30 MD 39.6 s 04 (107) 98 1966 B=903; a=103

192pg —8071 11 322 ms 03 o+ 98 99He32 T 1977 a=?; f+=0.5% *

192pgm 5780 50 2295 50 580 ns 100 127# 03val6 T 1999 1T=100 *

192 At 2940 30 * & 11.5 ms 0.6 3*# 06 06An04 TD 2006 =100

192 ¢ 2940 30 0 40 AD x & 88 ms 6 (97,107) 06 06An04 ETD 2006 a=100
«192Re T : average 12A105=16(2) 79Ka.B=16(1) ok
«192Re™m T : average 11St21=85(10) 09AI30=93(15); also 05Ca02=120(+210-50) us ®k
#192Re”  T:  and 12Re.A=61(+40-20)s for q=75" Kok
#192Re”  E:159.3keV yand X rays seen only in 115t21 -
#192Re" T : symmetrized from 12Re.A=61(+40-20) s for g=75" ok
#9205 T : lower limit is for Ov-B 3 decay ok
%1920 J:M2to8",E3to 7" ok
%1920g" ETJ : other: 04Va03 4115keV (16™) 190(96) ns; no coincidence, unreliable Kok
%192pp T : average 071003=170(10) 01Dr05=164(7); other 85St16=100(15) ok
#192pp" T : average 071003=1.08(0.04) 85St16=1.10(0.05) ok
*192PbP T : average 071003=758(20) 01Dr05=756(21); other 91La07=95(15) *k
*192Po T : others 03Val6=31.8(1.5) 98A127=31(4) 96Bi17=33.2(1.4) 81Le23=34(3), all ok
%192Pg T:  outweighed, not used Kok
#192Po™  E: 154 yabove (10%) 2141 level T : 99He32 of the order of 1 us -

193Ta (>300ns) 12Ku26 1 2012 B~ ?

BW  —26290# 200# 1# s (>300ns) 11 09Stl6 1 2009 B~ ?

19Re  —30240 40 20# s (>300ns) 5/2%# 06 99Be63 I 1999 B ?

193Re™ 30090 40 146.0 0.2 69 us 6 (9/27) 06 11St21 ETJ 2005 IT=100 *

190s  —33396.0 2.7 20.830 h 0.018 3/2= 06 12Ki05 T 1940 B~=100

1930s™  —33154.0 2.7 2420 0.5 132 ns 29 11St21  ETD 2011 IT=100

1931r —345383 1.9 STABLE 3/2% 06 1935 1S=62.72

193 —34458.1 1.9 80.239  0.006 10.53 d 0.04 11/2= 06 1957 IT=100

93 322608 2.1 22775 1.0 124.8 pus 2.1 31/2F 12Dr02 ETJ 2012 IT=100

193py —34481.7 2.0 50 y 6 1/2= 06 1948 £=100

193pgm 343319 2.0 149.78 0.04 433 d 0.03 13/2 06 1949 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

B Au —33406 9 17.65 h 0.15 3/2* 06 1948 B=100; a<le-5

193Aum  —33116 9 290.19 0.03 39 s 03 11/2- 06 1955 1T~100; B 7~0.03

193 Au"  —30920 9 2486.5 0.6 150 ns 50 31/27 06 070k05 J 1985 1T=100

9Hg  —31063 16 380 h 0.5 3200 06 1952 Bt=100

19Hg™ 30922 16 140.76 0.05 11.8 h 02 13/20) 06 1973 Br=92.85;IT=7.25

1971 27477 7 21.6 m 08 1264 06 1960 B+=100

93T 27105 8 372 4 211 m 0.15 (9/27) 06 1963 IT=75; B+=25 *

193ph 22190 50 * 5# m (3/27) 06 GAu J 1974 B2 *

193ppm  —22060#  90# 130# 804 * 58 m 0.2 13/2%F 06 91Du07 J 1974 BT=100

193ph" —19450%#  90#  2742# 80# 180 ns 15 33/2* 06 04I001 T 1991 IT=100 *

193Bj —15873 10 63.6 s 3.0 (9/27) 06 1971 B 2% a=3515 *

193Bjm 15564 12 308 7 AD 32 s 05 (1/2%) 06 1970 a=8416; B+ ?

193Bi" 15268 10 605.5 0.5 153 ns 10 (13/2%) 06 2004 IT=100

193Bip —13690#  50# 2180# 50# >10 us 06 04Ni06 ET 2004 IT=100 *

193Bi9  —13470# 504 2400# S50# 3.0 ps 0.1 (29/27) 06 2004 IT=100 *

193po —8360 30 370 ms 40 (3/27) 06 1967 a=7; Br=5# *

193pgm  —8260#  S0# 1004 304 245 ms 22 (13/2%) 06 GAu J 1981 o="; BT=3#

193 At —68 22 * 29 ms 5 1/2# 06 2003 o~100 *

193 A7 -59 21 8 9 AD x 21 ms 5 7/27# 06 1995 a~100

193 A —26 21 42 9 AD 28 ms 4 13/2%# 06 2003 =24 10; IT=76 10 *

19Rn 9043 25 1.15 ms 027 3/27# 07 06An36 TD 2006 o100
#1%Re”  E:ayof 11S121=145.2(0.5) 09A130=146.1(0.2) keV is observed in decay Kok
#1933 Re™ T : average 11St21=65(9) 09A130=72(8); also 05Ca02=75(+450-40) us *k
#1905 T : other 92An13=30.11(0.01); large syst. unc due to large dead-time effect *%
#1905 I: also an isomer with 7=132(29) decaying via a 242keV y-ray *%
%193 E : less than 13 keV above 365.2 level, from ENSDF ok
#193pp J : from & decay from '*’Po sk
*193Pb T : T=4.0m reported in Karlsruhe charts 1981 and 1995. Not traceable -
%193ppy E : 2612.5(0.5) above '*Pb™ %
*193Bi D: ®=3.5 15 is from ENSDF’98, wrongly attributed in ENSDF’2006 to NUBASE Kok
*193Bj» E : ENSDF’06 2127.9 + x ®k
«193Bj4 E : ENSDF’06 2357 + x *ok
19 Po T : symmetrized from 370(+46-40) J : a decay to '¥Pb -
*193At T : symmetrized from 28(+5-4) ®k
1B AL T : symmetrized from 27(+4-3) ok

194Ta (>300ns) 12Ku26 1 2012 B ?

194w —24530# 300# 1# s (>300ns) 11 2008 B ?

19Re  —27240# 200# 1.0 s 05 11 1999 B~=100 *

19Re™  —26960%# 2004 285 40 25 s 8 12Re.A E 2012 B~=100 *

19Re”  —26410%# 2004 833 33 100 s 10 12Re.A E 2012 B~=100

199ReP  —26140# 2004 1100# 10004 45 us 18 11s21  TD 2011 1T=100 *

194Re?  —25240# 200# 2000# 10004 38 us 37 11 2005 IT=? *

940s  —324372 2.8 60 y 02 0f 06 1951 B~=100

1941r —32533.8 1.9 19.28 h 0.13 1~ 06 1937 B~=100

1941 32386.7 1.9  147.072 0.002 31.85 ms 0.24 4+ 06 1959 IT=100

D4 32160 70 370 70 BD 171 d 11 (10,11)% 06 1968 B~=100

194py —34762.6 0.9 STABLE ot 06 1935 1S=32.86 40

%4Au —322132 2.1 38.02 h 0.10 1~ 06 1948 B*=100

94 A" 321058 2.2 1074 0.5 600 ms 8 (5%) 06 1975 IT=100

Y4Au" 317374 22 4758 0.6 420 ms 10 (117) 06 1953 IT=100

%Hg  —32183.9 29 440 y 80 0f 06 1962 £=100

19411 —26937 14 33.0 m 05 2- 06 1960 BT=100; a<le-7

94T 26677 4 260 14 MD 328 m 02 (7%) 06 1960 B*=100

194pp 24207 17 107 m 0.6 o+ 06 1960 B=100; =7.3e-6 29

194pym 21579 17 2628.1 0.4 370 ns 13 12* 06 FGK128 J 1972 IT=100 *

94ppr 21274 17 2933.0 0.4 133 ns 7 11~ 06 1986 IT=100 *

194Bj —16040#  50# * 95 s 3 (3%) 06 1971 BT~100; 0=0.46 25

194Bim 15880 50 160# 70# MD =« 125 s 2 (6%,7) 06 1976 tx100;  ?

194Bj" 15849 8 190# 50# AD 115 s 4 (107) 06 1988 +x100; a=0.20 7

%po  —11005 13 392 ms 4 o+ 06 1967 a=100; BT ?

194pom 8480 13 2525.2 0.8 15 us 2 (117) 06 1999 IT=100

194 At -712 27 253 ms 10 (47,57) 06 09Anll T 2009 a=100; BF 2 *

194 A ¢ —710 30 0 40 AD 310 ms 8 (97,107) 06 09Anll T 1984 o~100; IT ? *

194Rn 5723 17 780 us 160 o+ 07 2006 a=100; B+ ?
*1%Re T : also 12A105=5(1) ok
#194Re T : from 12A105 two exc. isomers with 25(8) s 100(10) s; could be exchanged *k
#1949 Re” D : only 86.3keV 7 is seen, but not those seen in '**Re? -
«194Red I: decaying by delayed y-rays of 464, 148, 128 ok
*194ppm J: E2 to 107; magnetic moment Kok
%194pp" J: E2 to 9™ ; magnetic moment ok
*19 AL T : favored o-decay to (57) isomer in '%°Bi ®k
194 At T : favored a-decay to (107) isomer in '*°Bi Kok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

195y (>300ns) 12Ku26 1 2012 B~ ?

1%Re  —25580# 300# 6 s 1 5/2t# 11 2008 B~=100

950s  —29510 60 9# m (>300ns) 3/27# 07 09Stl6 I 2004 B2 *

1950sm  —29060 60 454 10 2 h L7 13/2%# 12Re.A ETD 2012 B~=21T=? *

1951¢ -316943 19 25 h 02 (3/2%) 07 1952 B~=100

1951 —31594 5 100 5 38 h 02 (11/27) 07 1968 B=955;1T=55

957 —29340 6 2354 6 44 ps 0.6 (27/2%) 11S21  ETI 2011 IT=100 *

195py —32796.3 0.9 STABLE /2= 07 1935 1S=33.78 24

95pem - —32537.0 0.9  259.30 0.08 4.010 d 0.005 13/2% 07 1960 1T=100

95SAu —32569.5 1.4 186.10 d 0.05 3/2 07 1948 £=100

95Au"  —322509 1.4 31858 0.04 305 s 02 11/2= 07 1952 IT=100

%Hg  —31000 23 10.53 h 0.03 /2= 07 1952 B*T=100

195Hgm 30824 23 176.07  0.04 416 h 08 13/2% 07 1951 1T=54.2 20; BT=45.8 20

19571 —28155 11 1.16 h 0.05 /27 07 1955 B*=100

95T 27672 11 482.63 0.17 36 s 04 9/2= 07 1957 1T=100

195pp  —23713 23 15 m 3/27# 07 1957 BT ha?

195pym  —23510 23 202.9 0.7 150 m 1.2 13/2) 07 91Gr12 E 1957 IT=100 *

195ppt 21954 23 1759.0 0.7 10.0 us 0.7 (21/27) 07 1976 IT=100

19Bi  —18026 5 183 s 4 (9/27) 07 GAu J 1971 +2100; a=0.03 2

195Bim  —17626 8 399 6 AD 87 s 1 (1/2%) 07 GAu J 1974 BT=6717; 0=33 17 *

195Bi"  —15670 50 2360 50 750 ns 50 29/27# 07 2003 IT? *

1%po  —11060 40 464 s 0.09 (3/27) 07 05U0u02 J 1967 a=944; =64 *

195po™  —10965 28 100 50 AD 192 s 0.02 (13/27) 07 05Uu02 J 1967 a~90; f~10; IT<0.01

195 At —3476 9 328 ms 20 12+ 07 1999 a~100; B+ ?

195A¢m 3442 8 34 7 AD 147 ms 5 7/2- 07 1995 a="; B <25#

19%Rn 5050 50 * 7 ms 3 (3/27) 07 2001 o~100 *

195Rn” 5131 17 80 50 AD 6 ms 3 (13/2%) 07 2001 o100 *
#1905 I : identification in 57Ba08 with 7=6.5 m has been questioned, see ENSDF’07 *%
#190s™ T :symmetrized from 32(+154-16) m for g=76" (bare ion) ok
#1951 E : 268.4, 404.4, 476.4, 537.8, 566.7 7s in cascade to It sk
¥195phy J : same as '?Po” and 2*Rn"”, from a-decay ®%
B J : spins of ground-state and of isomer derived from o-decay -
*195Bj" E : xkeV above 2311.4 level; x=50#50 estimated by NUBASE ok
#195po D : from 10Co13 *k
*19Rn T : symmetrized from 6(+3-2) ok
*PRn” T :symmetrized from 5(+3-2) ok

196w (>300ns) 0 12Ku26 1 2012 B

1%Re  —22540# 300# 24 s 15 11BeA T 2008 B=? *

196Re™  —22420# 300#  120# 40# 3.6 us 0.6 118221 T 2009 1T=100 *

19%0s  —28280 40 349 m 02 0* 07 1977 B~=100

1961r —29440 40 52 s 1 0-) o7 1966 B~=100

1961 29229 20 210 40 BD 140 h 0.02 (10,117) 07 1959 B~=~100; IT<0.3

196 py —326469 0.9 STABLE 0* 07 1935 1S=25.21 34

% Au 311399 3.0 6.1669 d 0.0006 2 07 1937 p7=92.88; =728

9% Au™  —31055 3 84.656  0.020 81 s 02 (5%) 07 1971 1T=100

196 Au"  —30544 3 595.66 0.04 9.6 h 0.1 12~ 07 1960 IT=100

%Hg  -31826.8 3.0 STABLE (>2.5Ey) 0* 07 90Bu28 T 1930 1S=0.15 1; 28" ?

19611 —27497 12 1.84 h 003 2~ 07 1955 B*T=100

16T 27103 12 394.2 0.5 141 h 0.02 (7t) 07 1960 B1=96.24;1T=3.8 4

19%ph 25361 14 37 m 3 0* 07 1957 B+=100; a<3e-5

196ppn 23623 14 173827  0.12 <1 us 4+ 07 1973 1T=100

9pp  —23563 14 1797.51  0.14 140 ns 14 5= 07 1973 IT=100

19pbr 22666 14 2694.6 0.3 270 ns 4 121 07 1973 1T=100

19%6Bi  —18009 24 51 m 02 (3 07 1976 Ta100; 2=0.00115 34

19%Bjm 17843 25 166.4 29 AD 06 s 05 (77) 07 1987 IT=% B+ ?

198" 17738 25 272 3 AD 400 m 0.05 (107) 07 1987 Bt=74.225;1T=25.825;... =

19%po  —13483 13 556 s 0.09 0t 07 05Uu02 T 1967 a~98; BT a2 *

%pom  —10989 13 2493.9 0.4 856 ns 17 - 07 1995 IT=100

196 At —3910 30 * 388 ms 7 3% 07 1967 a=7; Br=5# *

196 A" 3950 18 —40 40 AD x 20# ms (107) 96En01 D 1996 o~100 *

196 A ¢ —3750 30 157.9 0.1 11 us 2 (5%) 07 2000 1T=100

19Rn 1971 14 47 ms 1.1 0* 07 1995 a=100; B=0.06# *
«190Re T : symmetrized from 11Be.A=3(+1-2) ok
*190Re™ D : only Kx-rays observed; E>72keV (K-shell binding energy) ok
*190Bi" D:...; 0=0.00038 10 *ok
*190Po T : average 05Uu02=5.1(+3.1-1.4) 97Pu01=5.5(0.1) 93Wa04=5.8(0.2) ok
«196Pg T: other not used : 10He25=4.1(+5.6-1.5) ms sk
*190 AL T : same as '92Bi, from o-decay *%
190 A I : level not accepted in ENSDF -

«196Rn T : symmetrized from 4.4(+1.3-0.9) *ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

197w (>300ns) 12Ku26 1 2012 B ?

9TRe  —20500# 300# 300# ms (>300ns) 5/2"# 09Stl6 I 2009 B

1970s  —25310# 200# 28 m 0.6 5/27# 09 2003 B~=100

7L —28266 20 58 m 05 (3/2%) 05 1952 B~=100

Wiem 28151 21 115 5 89 m 03 (11/27) 05 1976 B~~100; IT=0.25 10

YT 278704 2004  400# 200# 30 us 8 05Ca02 T 2005 IT=100

Ype  —30422.0 0.9 19.8915 h 0.0019 1/2= 05 1936 B~=100

97pgn —30022.4 0.9  399.59 0.20 9541 m 0.18 13/2% 05 1941 IT=96.7 4; B~=3.34

9TAu  —-31141.0 0.7 STABLE 3/2% 05 1935 1S=100.

YIAw" —-30731.9 0.7  409.15 0.08 773 s 0.06 11/2= 05 1945 1T=100

Y97Au"  —28608.5 1.2 25325 1.0 150 ns 5 272 # 06Wh02 ETJ 2006 IT=100

THg  —30541 3 64.94 h 0.07 1/2= 05 0ILil7 T 1941 £=100 *
9THg™  —30242 3 298.93 0.08 238 h 0.1 13/2% 05 1943 IT=91.47; e=8.6 7

YT 28340 16 2.84 h 0.04 /2% 05 1955 B*=100

9 27732 16 608.22 0.08 540 ms 10 9/2= 05 12Bi.A J 1953 1T=100

97ph 24749 6 81 m 1.7 3/2= 05 1955 B*=100

197ppm 24429 6 319.31 0.11 429 m 09 13/2F 05 1957 BT=812;1T=192

197ppt 22835 6 1914.10 0.25 1.15 us 0.20 21/2= 05 1978 1T=100

Y9IBi 19687 8 9.33 m 0.50 (9/27) 05 1971 B1=100; a=1e—4# *
97Bym  —19155 8 532 12 AD 504 m 0.16 (1/2%) 05 1966 =55 40; BT=45 40; ... *
Y9TBi" 17284 14 2403 12 263 ns 13 (29/27) 05 86Ch01 TID 1986 1T=100 *
9TBiP  —16758 8 29295 0.5 209 ns 30 (31/27) 05 86Ch01 TID 1986 IT=100

¥9Tpo 13360 50 53.6 s 09 (3/27) 05 93Wa04 T 1965 BT 2 a=447 *
9Tpom 131304 90#  230# 80# 258 s 0.1 (13/2%) 05 93Wa04 T 1967 a=849; B+ 2, IT=0.01# *
197 At —6340 50 * 388.2 ms 5.6 (9/27) 05 05De01 T 1967 a=96.112; f+=3.912 *
YA —6293 13 50 50 AD x 20 s 02 (1/2%) 05 1985 o=100; B 2; 1T<0.004; B+ ?
YWIA —6030 50 310.7 0.2 1.3 us 02 (13/2%) 08Anl1 ETJ 1999 IT=100 *
9TRn 1480 40 54 ms 6 (3/27) 05 08An05 T 1995 o~100; BT ? *
197Rp™ 1670#  50#  200# 30# 25.6 ms 2.5 (13/2%) 05 08An05 T 1996 a=100; B+ ? *
«19THg T : 66E109=64.14(0.05) strongly conflicting: Birge ratio would be B=9.3 ok
*197Bi I : ENSDF’05 reported an isomer at 2129.3(0.4) keV, 204(18) ns, (23/27), .
«9TBi I: not trusted by NUBASE, see fig.3 in 86Ch01 *%
«97Bi"  D:...;1T<03 J : a-decay to 93Tl ground-state ok
«197Bj" T : more recent 95Zh36=252.6(38.7) outweighed, not used ok
9T B{" E : 95Zh36=2383.1 + x, with x<40keV; 86Ch01=2360.4 + x is the same level Kok
*197Bj" E:  butauthors mis-assigned the 97 keV y-ray, see Fig.1 of 95Zh36 ok
#197po T : average 93Wa04=53(1) 71Ho01=60(6) 67Le21=58(3) 67Si09=52(4); other not ®k
*197Po T: used 96Tal18=84(16) *ok
«197po™ T : others not used 71Ho01=27(3) 67Le21=29(9) 67Si09=26(2); .
#197pom T: also 10He25=14.45(+14.45-4.9) ms for 3 events, strongly conflicting ok
197 At T : average 05De01=390(16) 99Sm07=388(6) ok
PN T : other 99Sm07=5.5(1.4) sk
«197Rn T : symmetrized from 08 An05=53(+7-5) J : from & decay to **Po Kok
*97Rn” T :symmetrized from 08 An05=25(+3-2) J : from a decay to '*>Po” ok
«197Rn™ T : others 05Uu02=30(+150-15) 96En02=19(+8-4) 95Mo14=18(+9-5) Kok
%8Re  —17140# 400# 300# ms (>300ns) 09Stl6 I 2009 B~ %B™n? *
190s  —23840# 200# 1# m (>300ns) o+ 10 09Po02 I 2008 B~ ?

1981 —25820# 200# 8 s 1 09 1973 B~=100 *
19p —29905.7 2.2 STABLE (>320Ty) 0" 09 52Fr23 T 1935 1S=7.36 13; 28~ 2, a0 ? *
8Au 295820 0.7 2.6948 d 0.0012 2= 09 11Ch22 T4 1937 -=100 *
198 AW —29269.8 0.7 3122200  0.0020 124 ns 4 5t 09 1968 1T=100

198 Au" 287703 1.7 8117 1.5 2272 d 0.016 12 09 FGK128 J 1972 1T=100 *
1%Hg  —30954.8 0.5 STABLE ot 10 1925 1S=9.97 20

98T —27490 80 53 h 05 2 09 1949 B=100

19871 26950 80 543.6 0.4 1.87 h 0.03 7t 09 1949 B=55.923;1T=44.123

198" —26800 80 687.2 0.5 150 ns 40 (57) 09 1977 1T=100

19TIP 26750 80 742.4 0.4 32.1 ms 1.0 10 09 FGK128 J 1975 IT=100 *
198pp  —26050 15 24 h 0.1 ot 09 1955 BT=100

198pym - —23909 15 21414 0.4 4.19 us 0.10 7 09 FGKI128 J 1972 1T=100 *
198py" 23819 15 22314 0.5 137 ns 10 9~ 09 FGKI28 J 1989 1T=100 *
98ppr  —23230 15 2820.5 0.7 212 ns 4 12* 09 FGKI28 J 1973 IT=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..

98Bi  —19369 28 103 m 0.3 (2+,3%) 09 1950 B*T=100

198Bjm 19085 28 280 40 MD 11.6 m 0.3 (7t) 09 1992 BT=100

198Bi" 18837 28 530 40 MD 77 s 05 (107) 09 FGK128 J 1972 1T=100 *

%po  —15473 17 1.77 m 0.03 ot 09 1965 a=572; fT=432

198pom 12907 17 2565.92 0.20 200 ns 20 1= 09 1990 1T=100

198pg"  —12730 50 2740 50 750 ns 50 2t 09 1990 IT?

198 At —6720%#  S50# 421 s 022 (37) 09 95BiA D 1967 a>94; BT 2 *

198 AP 6429 8 290# 504 AD 1.09 s 0.11 (107) 09 95Bi.A D 1967 o>86; B ? *

%Rn  —1230 13 65 ms 3 0t 09 1984 a="; Br=1#

198 Rn™ non existent EU 50 ms 9 a=?; Bt=21T=? *
*1%Re I: other 12Ku26>300 ns sk
#1981 T : other 11Be.A=8(2) Kok
*198pt T : lower limit is for Ov-B B decay -
*198 Ay T : several conflicting values, evaluated in 11Ch22 *%
%AW J: M4 to 8F; magnetic moment Kok
«1%8TIP J:E3t0 7" Hok
#1%Pp”  J:E2 to 57; magnetic moment sk
*198ppt J:E2to 7" -
#198 ppy J: E2 to 107 ; magnetic moment *%
*1%8Bj" E : 248.5(0.5) keV above '%Bi", from 92Hu04 J:E3t0 (71) *ok
198 At T : average 05Uu02=3.8(0.4) 92Hu04=4.2(0.3) 67Tr06=4.9(0.5) *k
198 At T : other recen not used 12F009=4.2(2.0) sk
98 AP T : average 05Uu02=1.04(0.15) 92Hu04=1.0(0.2) 67Tr06=1.5(0.3) ok
#198 R I: o decay assigned to isomer in ENSDF’95, not accepted by NUBASE *%

199Re (>300ns) 12Ku26 I 2012 B~ ?

1990s  —20480# 200# 6 s 3 5/27# 07 11BeA T 2008 B~=100 *

9 —24400 40 7 s 5 3/2"# 07 11BeA T 1993 B~ ? *

1991 —24270#  60#  130# 404 235 ns 90 11/27# 07 2005 1T=100 *

99p¢ 273904 22 30.80 m 0.21 5/2= 07 1937 B~=100

19pgn _26966.4 3.0 424 2 136 s 04 (13/2)* 07 1959 1T=100

19Au —29095.0 0.7 3.139 d 0.007 32t 07 1937 B~=100

199Au"  —28546.1 0.7 548.9405 0.0021 440 ups 30 (11/2)~ 07 1968 IT=100

YHg  -29546.4 0.4 STABLE 1/2= 07 1925 1S=16.87 22

199Hgm 290139 0.4 532.48 0.10 42.67 m 0.09 13/2+ 07 1948 1T=100

199711 —28059 28 742 h 0.08 /27 07 1949 BT=100

199" 27310 28 748.87 0.06 284 ms 0.2 9/2= 07 1963 1T=100

199pp 25232 10 90 m 10 3/2= 07 1950 BT=100

199pym 24803 10 429.5 2.7 122 m 03 (13/2%) 07 1955 1T=93; =7 *

199py" 22668 10 2563.8 2.7 10.1 ups 0.2 (29/27) 07 1981 1T=100 *

198i  —20797 11 27 m 1 9/2= 07 1950 B=100

199Bjm 20131 11 667 3 2470 m 0.15 (1/2%) 07 1950 BT=2%1T<2; a~0.01

198" 18850 18 1947 14 100 ns 30 25/2# 07 1974 1T=100 *

99BiP  —18249 18 2548 14 168 ns 13 29/27# 07 1985 IT=100 *

9po  —15214 23 547 m 0.15 3/27# 07 1965 Bt=9253;0=7.53 *

199pom 14904 23 309.9 2.6 AD 417 m 0.05 13/24) 07 1964 Br=73.510; a=24 1;IT=2.510 =*

19 At —8823 5 7.02 s 0.12 (9/27) 07 05De0l T 1967 =89 6; B+ ? *

199" 8250 5 572.9 0.1 70 ns 20 (13/2%) 07 10Ja05 ETJ 2000 1T=100

199 A ¢ —6530 5 22934 0.5 800 ns 50 (29/27%) 10Ja05 ETJ 2010 IT=100

199Rn —1500 60 590 ms 30 (3/27) 07 05Uu02 J 1980 o=?; Br=6#

199Rn™ 1335 29 160 70 AD 310 ms 20 (13/2%) 07 05Uu02 J 1981 a=7; Br=3#

199 g 6760 40 16 ms 7 1/27# 07 1999 a~100; B*? *
#1905 T : symmetrized from 11Be.A=5(+4-2) sk
#191r T : symmetrized from 11Be.A=6(+5-4) Kk
#1909 pm T : range 80-390 ns Kok
«19Pp”  E:424.8(0.2) + x; x < 9.3keV D : from 78Le.A .
«19Pp"  E:2559.1(0.4) + x; x < 9.3keV *ox
*199Bi" E :1922.3 + x ; x<50 in ENSDF’07 ok
«19BjP E :2523.2 + x ; x<50 in ENSDF’07 Kk
%199Po J : not yet known, will be same as '*>Pb, from o-decay ok
#199po J : same as *Rn”, from a-decay *%
199 At T : average 12F009=6.7(0.5) 05De01=6.92(0.13) 05Uu02=7.8(0.4) 67Tr06=7.2(0.5) *ok
199 At D : symmetrized from a=92(+3-8)% ok
*19Fr T : symmetrized from 12(+10-4) J: same as ' At ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

20005 —18780# 300# 7 s 4 0 08 11Be.A T 2005 B~=100 *

W0 —21610#  200# 4 s 6 11 11BeA T 2008 B~=100 *

00p 26601 20 126 h 03 ot 07 1957 B~=100

20Ay  —27240 27 484 m 03 100 07 1951 B~=100

200Ay" 26233 26 1010 40 BD 187 h 0.5 12 07 1968 B~=822;1T=182

W00Hg  —29503.6 0.4 STABLE ot 07 1925 1S=23.10 19

200T] 27048 6 261 h 0.1 2= 07 1949 B+=100

200 26294 6 753.6 0.24 340 ms 0.9 7 07 1963 IT=100

200 26286 6 762.00 0.24 330 ns 50 5* 07 1972 IT=100

200pp —26251 11 215 h 04 (0 07 1950 =100

W0pym 24068 11 2183.3 1.1 448 ns 12 97) 07 1972 IT=100

200py 23245 11 3005.8 1.2 199 ns 3 (12%) 07 1975 1T=100

200B; —20371 22 * 364 m 0.5 7 07 1950 BT=100

200Bim  —20270#  70# 100# T0# * 31 m 2 2*t) 07 1978 BT <100; 1T ?

200 19943 22 42820  0.10 400 ms 50 (107) 07 1972 IT=100

200pg —16954 14 11.51 m 0.08 0" 07 1951 BT=88.93; a=11.13

200pom 14358 14 2596.1 0.3 100 ns 10 11 07 1985 IT=100 *

W0pyr  —14137 16 2817 8 268 ns 3 12t 07 1985 IT=100 *

W04Ar 8988 24 432 s 09 (3*) 07 96Tal8 T 1963 a=523; BT=483 *

2W0Aem 8875 25 112.9 29 AD 47 s 1 (77) 07 1967 a=437; f+=21T?

004 8644 25 343.8 3.0 AD 8.0 s 2.1 (107) 07 1967 1T<89.53; a~10.5 3; B+ ? *

20Ry  —4014 13 1.09 s 0.16 ot 07 1971 a=928; B+ ? *

200Rp™  —1694 24 2320 20 28 us 9 07 2002 IT=100 *

200Ry 6130 60 * 49 ms 4 (3t 07 1995 a=100

200y 6180 50 40 80 AD 190 ms 120 107# 96En01 TD 1996 a~100;IT ? *
+2000s T : symmetrized from 11Be.A=6(+4-3); other 05Ku.A=4.6(1.3) same group Kok
#2001y T : symmetrized from 11Be.A=43(+6-5) .
%200pgy E : Ex<25keV above 2804.5(0.6) level *k
200 AL T : average 96Tal8=44(2) 92Hu04=43(1) ok
%200 A" E : 230.9(0.2) keV above 2P At™, from ENSDF sk
200 A7 T : symmetrized from 7.3(+2.6-1.5) sk
*200Rn T : symmetrized from 1.03(+0.20-0.11) D : symmetrized from 86(+14-4)% .
*200R ™ E : Estimated 20#(20#) keV above 2300.5(0.5) level ®k
*2ORn” T :symmetrized from 25(+11-6) Kok
#200 g I : two events with 100 ms and E(a)=7550 correlated with E(a)=6880 sk
#200 R I : assigned by evaluators to 2°Fr” and '%°At” ok
*200F" I : existence under discussion, level not accepted in ENSDF *%
200 ppm T : symmetrized from 100(+180-40) (2 evts with half-life=100ms), see 84Sc13 sk

2010s  —15240# 3004 1# s (>300ns) 1/27# 09St16 1 2009 B2

201 —19900# 200# 21 s 5 3/2t# 11 11BeA T 2008 B~=100

0ipg 23740 50 25 m 0.1 (5/27) 07 1962 B~=100

01Ay  —26401 3 260 m 0.8 3/2% 07 1952 B~=100

W01Ay" —25807 6 594 5 730 us 630 (11/27) 07 11St21 ETJ 1981 IT=100 *

A" —24791 6 1610 5 5.6 us 24 11S©21 ETD 2011 IT=100 *

WHg 276627 0.6 STABLE 32 07 1925 1S=13.189

WHgm 268965 0.6 76622  0.15 940 ps 2.0 13/2% 07 1961 IT=100

2001 27179 14 3.0421 d 0.0017 12+ 07 1950 £=100

00T 26260 14 919.16 021 201 ms 0.07 (9/27) 07 1962 IT=100

201pp 25259 22 9.33 h 0.03 5/2= 07 1950 BT=100

Wipyn 24630 22 629.1 0.3 60.8 s 1.8 13/2+ 07 1952 IT~100; B+ ?

Wipyr 22321 30 2938 20 508 ns 3 (29/27) 07 1981 IT=100 *

1B 21415 15 103 m 3 9/2= 07 1950 B=100

201Bim 20569 15 846.35 0.18 575 m 2.1 /2t 07 1950 BT >91.1#; IT<8.6; a=? *

01Bin 19442 27 1973 23 118 ns 28 25/274% 07 1982 IT=100 *

201Bir 19403 27 2012 23 105 ns 75 27/27# 07 1985 IT=100 *

W01Bi7 18634 27 2781 23 124 ns 4 29/27# 07 1982 1T=100

201pg —16525 6 156 m 0.1 3/2= 07 1951 +=98.87 3; a=1.133

W01pom 16101 6 424.1 24 AD 896 m 0.12 13/2% 07 1962 IT=56.2 12; *=41.47; a=2.4 5

WAL —10789 8 852 s 1.6 (9/27) 07 1963 a=717; B+=297

VIR —4070 50 70 s 04 (3/27) 07 1967 a=2; Br=49%

IR —3790%#  90#  280# 80# 38 s 0.1 (13/2%) 07 1967 B+=66#; a=? *

01p; 3600 70 62 ms 5 (9/27) 07 1980 a=100

201Fpn 3740 50 140 9  AD 27 ms 13 (1/2+) 07 2005 a=100 *

201Ra 118404 1104 1# ms 3/27# 2005 a?

201Ra™" 12170#  70# 320# 120# 6 ms 5 (13/2%) 07 2005 a=100 *
#201AY" T : symmetrized from 340(+900-290) us Kok
*201AW"  E:378.2, 638 ¥s above 2! Au” ok
%201 ppy E : estimated 20#(20#) keV above 2917.6(0.9) level ok
«201 B D : o decay is observed. Its branching ratio is estimated 0.3%# in ENSDF *o%
*201Bj" E:1933.3(0.4) + x ; x<80 *k
«01BiP E:1972.3(0.4) +x ; x<80 o
x201Bj4 E :2741.0(0.3) + x ; x<80 ok
«20'Rn™ T : other 10He25=3.24(+3.24—1.08) ms ok
#201 T : symmetrized from 19(+19-6) *k
«20IR g™ T : symmetrized from 1.6(+7.7-0.7) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

20205 —13090# 400# 200# ms (>300ns) 0 09Stl6 1 2009 B ? *

202y —16780# 300# 13 s 2 1"# 08 11BeA T 2008 B~=100 *

202qpn —14780# 300#  2000# 1000# 34 us 0.6 11S21  TD 2011 1T=100 *

02pg 22692 25 44 h 15 ot 08 1992 B~=100

202pyn 20904 25 1788.5 0.4 141 ps 7 (77) 08 11S21 T 2005 IT~100

WAy 24353 23 284 s 12 (17) 08 1967 B~=100

MWHg 273455 0.6 STABLE ot 08 1920 1S=29.86 26 *

2027 —25986 14 1231 d 0.08 2- 08 1940 =100

202 25036 14 950.19 0.10 591 wus 3 7t 08 1958 1T=100

202pp —25940 4 525 ky 28 0" 08 1954 =100

202pym 23770 4 2169.85 0.08 354 h 0.02 9~ 08 1954 1T=90.55; 7=9.55

202ppyt 21800 50 4140 50 110 ns 5 167# 08 1986 IT=100 *

22ppr - —20640 50 5300 50 107 ns 3 197# 08 1987 IT=100 *

202Bj —20741 15 1.72 h 0.05 5040 08 1951 t=100; a<le-5 *

202gjm 20116 19 625 12 3.04 us 0.06 107# 08 1981 1T=100 *

202gin - 18124 19 2617 12 310 ns 50 (17%) 08 1981 IT=100 *

M2py 17924 15 46 m 04 0t 08 1951 =% a=1.927

W02pgm 16212 19 1712 12 110 ns 15 g™ 08 1971 IT=100 *

WA 10591 28 184 s 1 (2+,3%) 08 1961 B=2% a=3717

WA 10401 28 190 40  MD 182 s 2 (7t) 08 1992 IT? B+ 2% a=8.715

WAE 10010 28 580 40  MD 460 ms 50 (107) 08 1992 IT~100; @=0.096 11;...  x

MRy —6274 18 97 s 0.1 0t 08 1967 a=788; B+ ?

22Rn™ —3960#  SO# 23104 50# 222 us 0.07 11 # 02Dol9 T 2002 IT=100

202p 30904 504 300 ms 50 (3%) 08 1980 a=7; Br=14#

202 3381 10 290# 50#  AD 290 ms 50 (107) 08 1980 a=2; fr=14#

202Ra 9091 24 31 ms 20 ot 08 2005 a=100 *
*2020s 1: other 12Ku26>300ns ok
*2020p T : average 11Be.A=11(3) using B~ -t and 15(3) using Y-t *%
P D:311.5,655.9,737.2, 889.2, 967.6 y rays seen in decay *ok
*202Hg D : lower half-life limit for >*Ne decay 7>3.7 Zy, from 90Bu28 sk
+202ppy E : 4091.0(0.7) + x; x estimated 50(50) *k
#202ph?  E:5251.0(0.5) + u; u estimated 50(50) Kok
%202Bj J : re-evaluation to a possible 6™ is discussed in 96Ca02 *ok
*202Bj" E : 605 + x with x<40keV ok
*202Bj" E :2597.07(0.25) + x, with x<40keV ®k
*202pgm E: 1691.5(0.4) + x, with x<40keV Kok
LO2AM D:L; f=0.0334 ok
*202 A (" E : 391.7(0.5) keV above 22 At" sk
+202Ra T : symmetrized from 16(+30-7) Kok

20305 (>300ns) 12Ku26 1 2012 B2

2031 —14690# 400# 1# s (>300ns) 3/2%# 09Stl6 1 2009 B~ ?

W3[pm 125504 4004  2140# 504 798 ns 350 (23/2+) 11821 TID 2011 IT=100 *

203pg —19630# 200# 22 s 4 1/27# 06 11BeA T 2008 B~=100# *

203pgm _16530%# 200#  3100# 1000# 641 ns 55 33/2%# 11821  TID 2011 1T=100

WAy —23143 3 60 s 6 3/2¢ 05 1952 B~=100

23 A0 22502 4 641 3 140 us 44 11/27# 05 11S21 TJ 2005 IT=100 *

WHg  —252688 1.7 46.594 d  0.012 5/2= 05 1943 B~=100

203Hg’” —24335.7 1.7 933.14 0.23 219 us 1.0 (13/2%) 05 11821 T 1964 IT=100

W3Hgn  _16987.8 1.8 8281.0 0.5 146 ns 30 (53/2%) 118201 EIT 2011 IT=100

203 -25760.8 1.3 STABLE 12+ 05 1931 15=29.52 1

03T 22200 50 3565 50 7.7 us 05 (25/2%) 05 1998 IT=100 *

203pp 24786 7 5192 h 0.03 5/2= 05 1942 £=100

203ppm - —23961 7 825.2 0.3 621 s 0.11 13/2% 05 1955 IT=100

203pp 21837 7 2949.2 0.4 480 ms 7 29/2- 05 1977 IT=100

23ppr 21820 50 2970 50 122 ns 4 25/27# 05 1988 IT=100 *

203Bj —21524 13 11.76  h 0.05 9/2= 05 1950 B1=100

203Bim 20426 13 1098.12 0.12 305 ms 5 /2% 05 1984 1T=100

203Bin - —19483 13 2041.5 0.6 194 ns 30 25/2% 05 1978 1T=100

203pg —17311 9 367 m 0.5 5/2= 05 1951 +&100; a=0.112

203pgn 16669 9 641.68 0.17 45 s 2 13/2+ 05 1969 IT~100; a=0.04#

23po" 15153 9 2158.5 0.6 >200 ns 05 1986 IT=100

WAL —12163 11 74 m 02 9/2~ 05 1951 B+=69 3; =313

203Rn —6159 24 4 s 2 3/27# 05 1967 a=669; BT ? *

WRpm 5799 23 360 4 AD 269 s 05 13/24) 05 87Bo29 J 1967 a=7510; B+ ?

203py 876 6 550 ms 10 9/2-# 05 1967 am100; B+=5#

203Ra 8670 80 36 ms 13 (3/27) 05 96Le09 T 1996 ax100; B*?

203Ra™" 8855 30 190 90 AD 25 ms 5 (13/2%) 05 96Le09 T 1996 a=~100; B ?
%203 pm E :207.0, 841.3, 894.7 s in cascade to 11/2~ estimated at 200(50) keV *k
*203pg T : 05Ku.A=10(3) same author Kok
#203Tm E :3514.6 + x and x estimated 50(50) keV .
*«203ppP E :2923.4(0.7) + x ; x estimated 50(50) ok
«203Rn J : not yet known, will be same as '*Pb and '*°Po, from a-decay Kok
+20Ra T : symmetrized from 31(+17-9) *k
*203Ra™ T : symmetrized from 24(+6—4) .
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
204y —9690#  400# 200# ms B~ %Bn?
04pr —179204  200# 103 s 14 ot 10 2008 B~=100 *
04pyn 159304 200#  1995.1 0.7 55 us 0.7 (57) 10 118221 E 2009 IT=100 *
204pyr 158904 200# 2035 23 55 us 3 (77) 10 2009 IT? *
04ppr 147304 200%# 3193 23 146 ns 14 (10%) 10 2009 IT=100 *
A0 206504 200# 382 s 14 (27) 10 11BeA T 1972 B~=100 *
04Au™ 168304 200#  3816# 1000# 2.1 us 03 16¥# 10 11S21 JD 2008 IT=100 *
24Hg  —24690.2 0.5 STABLE 0t 10 1920 1S=6.87 15; 23~ ?
0471 243456 1.2 3783 'y 0.012 2= 10 1953 B~=97.08 7; e+fT=2.927
04 232415 1.2 1104.1 0.2 61.7 us 1.0 7t 10 11Br12 EJ 1972 1T=100
04 220266 1.2 2319.0 0.3 2.6 wus 02 12~ 10 11Brl2 EJ 1998 IT=100
0471 —19954.0 1.3 4391.6 0.5 420 ns 30 18t 10 11Bri2 ETJ 1998 IT=100
4119 —18106.2 1.3 6239.4 0.5 90 ns 3 22- 10 11Br12 ETJ 2011 IT=100
204pp 251094 1.2 STABLE (>140Py) 0t 10 1932 IS=141;a?
204pym 238353 1.2 1274.13 0.05 265 ns 6 4+ 10 1963 IT=100
04pyr 229235 1.2 2185.88 0.08 66.93 m 0.10 9~ 10 1956 IT=100
204phr —22845.0 1.2 2264.42 0.06 490 ns 70 7- 10 1978 IT=100 *
204Bi  —20646 9 1122 h 0.10 67 10 1947 B+=100
204gim 19841 9 805.5 0.3 13.0 ms 0.1 10~ 10 1974 IT=100
204Bin —17813 9 28334 1.1 1.07 ms 0.03 17710 1974 IT=100
W4po 18341 11 3519 h 0.012 0t 10 1951 B+=99.33 3; 0=0.67 3
204pgm 16702 11 1639.03 0.06 1586 ns 1.8 8 10 10Ka29 T 1970 IT=100 *
WAL 11875 22 9.12 m 0.11 7t 10 1961 B+=96.22; a=3.82 *
W4Am 11288 22 587.30 0.20 108 ms 10 10~ 10 1969 IT=100
204Rn —7983 15 1242 m 0.023 0t 10 1967 a=72.49; B+ ?
204py 607 25 175 s 026 (3F) 10 95Bi.A D 1964 a=962; B+ ? *
i 658 25 51 4 AD 230 s 024 (7F) 10 95Bi.A D 1967 a=902; B+ ? *
204 935 25 327 4 AD 08 s 02 (107) 10 1992 =74 8;1T=26 8 *
204Ra 6047 14 60 ms 9 0 10 05Uu02 T 1995 a~100; B=0.3# *
*204pt T : other 11Be.A=16(+6-5) *k
#204ppm E : 872.4(0.5),1122.7(0.5) ys to 0* -
*204pyn E:1995.1(0.7) + X ; x < 80keV *k
P 2l E: 1157.5(0.5) y to 2%Pt" ok
*204 Ay T : average 11Be.A=37.0(0.8) 84Cr01=39.8(0.9); other 72Pa06=40(3) sk
204 AU E:839.0,976.6 ¥s in cascade to 127 # estimated at 2000#(1000#) keV Kok
+204ppP T : symmetrized from 450(+100-30) ok
%204po T : average 10Ka29=161(4) 87Ra04=158(2); others 90Fa03=150(10) 83He08=150(10) *%
#204Po”  T:  71Ha01=140(5) 70Ya03=190(20) 70Br.A=143(5) ok
*204 AL T : other 10Ka29=9.6(2) .
#204Fr T : average 05Uu02=1.9(0.5) 92Hu04=1.7(0.3) Hok
P U T : average 05Uu02=1.6(+0.5-0.3) 92Hu04=2.6(0.3) ok
*204Fp E : 276.1keV above *®Fr", from 95Bi.A D : o intensity is from 95Bi.A *%
*2%4Ra T : average 05Uu02=54(+19-11) 96Le09=59(+12-9); other 10He25=44(+44—15) Kok
x204Ra T:  95Le04=45(+55-21) -
205 (>300ns) 12Ku26 1 2012 B~ 2%B n?
05pr 129704  300# 1# s (>300ns) 9/2%# 11 10AI24 T 2009 B~ ?
05Au —18770# 200# 325 s 14 3/2F# 04 09PoOl T 1994 B~=100 *
0SAu™ —17860# 200%# 907 5 6 s 2 11/2°# 09Po01 ETJ 2009 IT=?; B~=?
WSAW" —159204# 200# 2850 5 163 ns 5 19/2+4# 11S221  ET 2011 IT=100
W05Hg 22287 4 5.14 m 0.09 1/2= 04 1940 B~=100
205Hg"  —20731 4 1556.40 0.17 1.09 ms 0.04 13/2+ 04 1985 IT=100
W05Hg" 18971 4 33158 0.9 5.89 wus 0.18 (23/27) 11S21  ETJ 2011 IT=100 *
20571 238203 1.3 STABLE 1/27 04 1931 1S=70.48 1
05T —20529.7 1.3 3290.60 0.17 26 us 02 25/2% 04 1976 IT=100
05T —18984.7 2.0 4835.6 1.5 235 ns 10 (35/27) 04 2004 IT=100
205pp  —23769.7 1.2 173 My 0.7 5/2= 04 1954 £=100
05pyn —23767.4 1.2 2.329 0.007 242 us 04 1/2= 04 1994 IT=100
W05pyt 227559 1.2 1013.85 0.03 5.55 ms 0.02 13/2+ 04 1960 IT=100
W05ppr —20574.0 1.3 3195.7 0.5 217 ns 5 25/2= 04 1973 IT=100
205Bi  —21064 5 1531 d 004 9/2= 04 1951 B*=100
205Bjm 19567 5 149717 0.09 7.9 us 0.7 /2% 04 1972 IT=100
205Bi"  —18925 5 21390 0.7 220 ns 25 25/2% 04 1978 IT=100
5po —17509 20 1.74 h 0.08 5/2= 04 1951 B*~100; a=0.04 1
W05pem  —17366 20 143.166 0.017 310 ns 60 /2= 04 1960 IT=100
W5pe"  —16629 20 880.31 0.07 645 us 20 13/2+ 04 1962 IT=100
205poP —16048 20 1461.21 0.21 57.4 ms 0.9 19/2= 04 1973 IT=100
W05po? 14422 20 3087.2 0.4 115 ns 10 29/2= 04 1985 IT=100
WSAL 12970 15 33.8 m 02 9/2= 04 10Ka29 T 1951 Bt % a=102
205A¢" —10630 15 2339.65 0.23 7.76 us 0.14 29/2+ 04 1982 IT=100
205Rn —7710 50 283 m 0.07 5/2= 04 1967 Bt 2% 0=24.69
205Rp™  —7050 50 657.1 0.5 >10 s 13/2*# 04 10De04 ED 2010 IT~100; o 2; B+ 2
205y —1310 8 3.82 s 0.06 (9/27) 04 10De04 T 1964 a~100; B<1 *
205y —766 8 544.0 1.0 80 ns 20 (13/2%) 12Ja0l  EJT 2012 IT=100
2SRy 701 9 609 5 1.15 ms 0.04 (1/2%) 12Ja01 ETJ 2012 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

205Ra 5840 70 220 ms 50 (3/27) 04 1987 o= B*? *

205Ra™" 6140# 100#  300# 100# 180 ms 50 (13/2%) 04 1995 a=21T 2, B+ ? *
%205 Au T : average 09P0o01=34(2) 94We02=31(2) ok
«205H T : other 10Ku02=5.61(0.38) for qg=80" (bare ion) *k
*205Hg" E : least-squares fit to y-ray energies 227.6(0.5), 722.6(0.5), 810.0(0.5) 1014.7(0.5) *k
*205Fr T : unweighed average 10De04=4.03(0.08) 05De01=3.80(0.03) 81Ri04=3.96(0.04) -
«205Fr T:  74Ho27=3.7(0.1) 67Va20=3.7(0.2) 64Gr04=3.7(0.4) Hox
*20Ra T : symmetrized from 210(+60—40) *k
*205Ra™ T : symmetrized from 170(+60-40); other 10He25=68(+68-23) ms ok

206py —9630# 3004 1# s (>300ns) O 12Ku26 I 2012 B~ 2B n?

00Au  —14220# 300# 30# s (>300ns) 11 09Stl6 I 2009 B~ ?

200Hg  —20945 20 832 m 0.07 0t 08 1961 B~=100

200 gm  —18843 20 2102.4 0.3 2.09 ups 0.02 5= 08 11S221 T 1982 IT=100 *

200" —17223 20 37223 1.0 106 ns 6 (10") 08 11St21 ETJ 2001 IT=100 *

206] —22252.8 1.4 4202 m 0.011 0~ 08 1935 B~=100

206 —19609.7 1.4 2643.10 0.18 374 m 0.03 (127) 08 1976 IT=100

200py  —23785.1 1.2 STABLE 0t 08 1927 1S=24.11

206pym 215849 1.2 2200.16 0.04 125 us 2 7 08 1953 IT=100

200pyr  —19757.8 1.4 40273 0.7 202 ns 3 12t 08 1971 IT=100

2060B;  —20028 8 6.243 d 0.003 6 08 1947 B+=100

200Bim 19968 8 59.897 0.017 7.7 us 02 (4*) o8 1957 IT=100

200Bin - —18983 8  1044.8 0.7 890 us 10 (107) 08 1974 IT=100

206pg —18188 4 88 d 0.1 0" 08 1947 Bt=94.555; a=5.455

200pom —16602 4 1585.90 0.11 232 ns 4 8t# 08 1970 IT=100 *

W00po"  —15926 4 2262.09 0.12 1.05 us 0.06 97 # 08 1970 IT=100

06AL —12429 15 306 m 08 (5% 08 1961 BT=99.10 8; @=0.90 8

200A¢m —11619 15 810 3 813 ns 21 (10)~ 08 09Dr08 T 1999 IT=100 *

206Rn —9115 15 567 m 0.17 0t 08 1954 a=623; =383

206y —1242 28 16 s (27,3%) 08 92Hu04 D 1964 BT=2; a=4224 *

200ppm 1048 28 190 40 16 s (7f) 08 92Hu04 D 1964 o=4224; B* 21T ?

206" —517 28 730 40 MD 700 ms 100 (107) 08 1983 IT=?; a~5# *

206y —1140 100 100 100 MD R=? spmix

200Ra 3566 18 240 ms 20 0t 08 1967 a=?; Br=2.5%

206 A¢ 134604  70# 25 ms 7 (3%) o8 1998 a=100; BF=0.2# *

206 Acm 13710 30 2504 80# AD 41 ms 16 (107) 08 1996 a=100; B ? *
#«200Hg" T :average 11St21(=09Si35)=2.09(0.02) 82Be38=2.15(0.21) sk
x200Hg" T : average 11St21(=09Si35)=112(4) 09A129=96(15) 01F008=92(8) 01La09=90(10) -
%200 pgm E : less than 40 keV above 1573.4 level, from ENSDF Kok
%200 A g T : others 10Ka29=377(44) 99Fe10=410(80) ok
%200 A E : from ENSDF’08 806.7(1.4) + x; x<6 estimated by NUBASE sk
+200Fr D : a=84(2)% for mixture of 2%°Fr and 2°°Fr”, in 92Hu04. Value replaced by ok
200 Fp D: uniform distribution 0%-84% for each isomer *k
#2060y E : 531(2) keV above 2Fr” from 81Ri04 sk
200 A ¢ T : symmetrized from 98Es02=22(+9-5) ok
%200 A e T : symmetrized from 98Es02=33(+22-9) ok

207pt (>300ns) 12Ku26 I 2012 B~ % B™n?

207Au —10810#  300# 10# s (>300ns) 3/27# 11 2010 B~ % Bn?

207THg  —16487 30 29 m 02 9/27# 11 1982 B~=100

27T -21033 5 477 m 0.02 125 11 1908 B~=100 *

27T —19685 5 1348.18 0.16 133 s 0.1 1/2= 11 1965 IT~100; B~ <0.1#

27ph 224515 1.2 STABLE /2= 11 1927 1S=22.11

W7pym —20818.1 1.2 1633.356  0.004 806 ms 5 13/25 11 1951 IT=100

207Bi  —20054.1 2.4 31,55 y 0.04 9/2= 11 1950 B*=100

207Bim —17952.5 2.4 2101.61 0.16 182 us 6 21/2F 11 1967 1T=100

07po  —17145 7 580 h 0.02 5/2= 11 1947 +2100; a=0.021 2

W7pgm  —17076 7 68.557  0.014 205 ns 10 /2= 11 1963 IT=100

27py" —16030 7 1115076  0.017 49 ps 4 13/25 11 1962 IT=100

07por  —15762 7 1383.16 0.07 279 s 0.08 19/2= 11 1961 IT=100

WTAL —13227 12 1.81 h 0.03 9/2= 11 1951 BT % axl10

07A" —11110 12 21173 0.6 108 ns 2 252+ 11 1981 IT=100

207Rn —8635 8 925 m 0.17 5/2- 11 1954 B+=793; a=213

7R —7736 8 899.1 1.0 184.5 us 0.9 13/2+ 11 1974 IT=100

207py —2844 18 148 s 0.1 9/2= 11 1964 o=952; B+ ?

207Ra 3540 60 138 s 0.18 5/27# 11 1967 o~86; B+ ? *

207Ra" 4094 25 560 50 AD 57 ms 8 13/2*# 11 96Le09 T 1987 IT=85#; a=?; ... *

207 Ac 11150 50 31 ms 8 9/2=# 11 98Es02 T 1994 a~100 *
«207T] T : other 050h08=4.25(0.14) 10Ku02=4.70(0.19) for q=81* (bare ion) Kok
x27Ra T : average 95Uu01=1.1(+0.9-0.3) 68L015=1.8(0.5) 67Va22=1.3(0.2) -
#20TRa™ D:...; B7=0.55# Kok
207 Ra™ T : average 96Le09=63(16) 87He10=55(10) ok
«207 Ac T : average 98Es02=27(+11-6) 94Le05=22(+40-9) ®ok
+207 Ac J : Unhindered a-decay to 23Fr 9/2~# ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

208pg (>300ns) o' 12Ku26 I 2012 B~ % B n?

208 Ay —6100#  300# 104 s (>300ns) 11 10AI24 I 2010 B~ 2% B n?

208Hg 13270 30 42 m 5 0f 10 1994 B~=100 *

208 —16749.2 2.0 3.053 m 0.004 5* 07 1909 B~=100

208pp  —21748.1 1.2 STABLE 0" 07 1927 1S=52.4 1

208ppm —16852.9 1.2 489523  0.05 500 ns 10 10* 07 98Pf02 T 1998 1T=100

208Bj —18869.7 2.4 368 ky 4 5* 07 1953 B+=100

208Bim  —17298.6 24 1571.1 0.4 2.58 ms 0.04 10~ 07 1961 1T=100

208pg —17469.2 1.8 2.898 'y 0.002 0" 07 1947 a~~100; B7=0.0040 4

W08pgm  —15941.0 1.8 152822  0.04 350 ns 20 8" 07 1968 IT=100

208 At —12470 9 1.63 h 0.03 6" 07 1950 B1=99.45 6; @=0.55 6

08AP" —10194 9 2276.4 1.8 1.5 us 02 16~ 07 1991 IT=100

208Rn —9655 11 2435 m 0.14 0" 07 1955 a=627; =387

208 7827 11 1828.3 0.4 487 ns 12 8+ 07 1979 IT=100 *

208y —2666 11 591 s 03 7" 07 1964 a=893; =113

208 R —1839 21 827 18 432 ns 11 (107) 07 09Dr08 T 2009 1T=100 *

208Ra 1715 15 1.110 s 0.045 0+ 07 10He25 TD 1967 a=873; % ? *

208Ra™" 3862 15 2147.4 0.4 263 ns 17 (8%) 07 O05Re02 T 1998 1T=100 *

208 A¢ 10760 60 97 ms 16 (3f) 07 96Ik01 T 1994 o="; Br=1# *

208 A 11258 28 500 50 AD 28 ms 7 (107) 07 96Ik01 T 1994 o=7 IT<10#; Br=1# =«

208Th 16670 30 24 ms 1.2 11 2010 o100 *
*208Hg T : symmetrized from 98Zh22=41(+5-4) *%
+208 R T : other 10Ka29=590(144) ns *k
#208 T : from meanlife 09Dr08=623(16); other 10Ka29=233(18), not trusted sk
#208 T : also 06Me03=446(14) originally assigned to 2®Fr, see 09Dr04 Kok
*208Ra T : other 68Lo15=1.8(0.5) 67Va22=1.2(0.2) ok
*208Rg™m T : average 05SRe02=250(30) 99Co13=270(21) *k
*208 Ac T : average 961k01=83(+34—19) 94Le05=95(+24-16) ok
*208 A E :if a decay goes to (77) 2Fr”, instead of (107) as assumed in AME, then .
*208 A e E:  E will become 234(22) keV ok
%208 A T : average 961k01=21(+28-8) 94Le05=25(+9-5) ok
*208Th T : symmetrized from 10He25=1.7(+1.7-0.6) *k

209 Au —24704#  400# 1# s (>300ns) 3/27# 11 10AI24 1 2010 B~ %Bn?

2Hg —8640#  150# 37 s 8 9/2"# 08 1998 B=100; 7 n? *

209 —13638 8 2.161 m 0.007 (1/2F) 91 94Ar23 T 1950 B~=100; B~n?

29pp  —17614.1 1.8 3253 h 0014 9/2% 91 1940 B~=100

209Bj —18258.2 1.4 199 Ey 0.7 9/2= 91 12Be06 T 1924 1S=100.; &=100 *

2Vpo  —16365.6 1.8 102 y 5 /2= 91 1949 a~100; B7=0.48 4

29po™  —12100.0 1.8 4265.6 0.1 119 ns 4 (31/27) 91 1974 1T=100

209 At —12882 5 541 h 0.05 9/2= 91 1951 B+=9595; a=4.15

29A¢"  —10453 5 2429.25 0.23 890 ns 40 (29/2)* 91 1975 1T=100

29Rn —8929 20 285 m 1.0 5/20 91 1952 BT=832; a=172

2R —7755 20 1173.98  0.13 134 pus 13 13/2% 91 1985 IT=100

209Rn” —5292 20 3636.78  0.23 30 us 03 (35/2%) 91 1985 1T=100

209py —3768 15 500 s 03 9/2= 91 1964 o=893; =113

209 892 15 4659.8 0.7 420 ns 18 45/2~ 09Dr04 ETJ 2009 IT=100 *

2Ra 1850 50 471 s 0.08 5/2~ 91 08Hal2 T 1967 a~90; BT ~10

209Ra™ 2730 50 882.8 0.7 117 ps 5 13/2F 08Hal2 ETJ 2008 a~90; B+=10

29 A¢ 8840 50 92 ms 11 (9/27) 91 O00Hel7 T 1968 o=?; Br=1# *

209Th 16540 90 31 ms 1.2 5/27# 97 10He25 TD 1996 o=2 Bt ? *
2 Hg T : symmetrized from 98Zh22=35(+9-6) ok
*209Bj T : average 12Be06=20.1(0.8) 03Del11=19(2) .
2O T : from meanlife 09Dr04=606(26); Kk
#209Fp T : also 06Me03=360(140) originally assigned to 2!°Fr ok
209 Ac T : average 00He17=98(+59-27) 961k01=82(+18-13) 94Le05=91(+21-14) sk
*29 Ac T and 68Va04=100(50) *x
«2Th T : average 10He25=1.9(+1.9-0.7) 961k01=3.8(+6.9-1.5) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

210Au 2330#  400# 1# s (>300ns) 11 10A124 1 2010 B~ %B n?

210Hg —5370#  200# 10# m (>300ns) 0" 03 98Pf02 I 1998 B~ % B n?

210 —9246 12 1.30 m 0.03 5t# 03 1909 B~=100; B~ n=0.009 6 *

210pp —14728.0 1.5 2220 y 022 0" 03 1900 B~=100; 0:=1.9e-6 4

210pym 13450 5 1278 5 201 ns 17 8+ 03 1980 1T=100

210Bj —14791.5 1.4 5.012 d 0.005 1 03 1905 B~=100; 0:=13.2e-5 10

20Bjm 145202 1.4 27131 0.11 3.04 My 0.06 9~ 03 1953 =100

210pg —15952.7 1.2 138.376 d  0.002 0" 03 1898 a=100

210pgm  —14395.7 1.2 155696 0.03 989 ns 25 8+ 03 1968 IT=100

20po"  —10895.1 1.2 5057.61  0.04 263 ns 5 16T 03 1985 1T=100

210 A¢ —11972 8 81 h 04 (5" 03 1949 T2100; a=0.175 20

210 A —9422 8 2549.6 0.2 482 ns 6 (15~ 03 1970 IT=100

210 A¢" —7944 8 4027.7 0.2 5.66 us 0.07 (19t 03 1975 IT=100

210Rn —9605 5 24 h 0.1 0* 03 1952 =96 1; B+ ?

210Rp™ —7900 30 1710 30 AD 644 ns 40 8t# 03 1979 IT?

210Rp" —5750 30 3857 30 1.06 us 0.05 (17)- 03 1979 IT=100 *

20Rn? —3090 30 6514 30 1.04 us 0.07 (22)* 03 1986 IT=100 *

210Fy —3333 15 3.18 m 0.06 6" 03 05Ku06 D 1964 a=714;B%? *

210Ra 460 15 40 s 0.1 0" 03 O08Hal2 T 1967 a=7; B =4# *

210Rq" 2510 15 2050.0 1.1 232 us 0.03 8+ 03 04Re04 ETJ 1998 1T=100 *

20Ac 8790 60 350 ms 40 7t# 03 O0Hel7 T 1968 a=?; BT =9# *

210Th 14060 19 16.0 ms 3.6 0" 03 10He25 T 1995 a=?; Br=1#
+2107T] D : symmetrized from ~n=0.007(+7-4)% *k
*210Rn" E : ENSDF2003: 2147.4(0.2) keV above the 8 level, quoted 3812.0(0.2) + x ®ok
*«210RpP E : ENSDF2003: 4803.7(0.4) keV above the 8" level, quoted 6468.3(0.4) + x sk
«210Fr T : other 10Ka09=3.4(0.2) ok
#210Fy 1: an isomer was claimed in 06Me03=360(140)ns ; but has been re-assigned to Kk
*210Fr I:  2Frin 09Dr04 -
*210Ra T : also 07Le14=2.5(+1.4-0.7) and 3.5(+4.8-1.3) sk
*210R ™ T : average 06Hal7=2.28(0.08) 04Re04=2.1(0.1) 04He25=2.36(0.04) ok
*210Ac T : average 00He17=335(+64-46) 68Va04=350(50) ok

2llHg —620#  200# 10# s (>300ns) 9/2%# 11 10A124 I 2010 B~ 7% B n?

2T —6080 40 100 s 40 1/27# 04 12Be28 T 1998 B~=100; B~n? *

211pp —10491.3 2.6 36.1 m 0.2 9/2t 04 1904 B~=100

2Alpyn 8787 15 1704 15 159 ns 28 (27/2%) 05La0l ET 2005 IT=100 *

211Bj —11858 5 214 m 0.02 9/2= 04 1905 a~100; f7=0.276 4

21Bim 10601 11 1257 10 14 pus 03 (25/27) 04 1998 IT=100

2po  —12432.1 1.3 516 ms 3 9/2% 04 1913 =100

2lpom —10970 5 1462 5 AD 252 s 0.6 (25/2%) 04 1954 a~100; IT=0.016 4

2pe" 102964 1.6 21357 0.9 243 ns 21 (31/27) 04 1998 IT~100; o ?

2por  —7558.8 2.1 48733 1.7 28 us 07 (43/2%) 04 1998 IT~100; a ?

21 At —11646.8 2.8 7.214 h 0.007 9/2= 04 1940 £=58.20 8; a=41.80 8

A 6831 3 48162 1.7 423 us 0.07 39/2= 04 01Ba79 TI 1971 IT=100

211Rn —8755 7 146 h 02 1727 04 1952 Br=72.6 17, a=27.417

AR 7152 16 1603 14 596 ns 28 (17/27) 04 1981 IT=100 *

2Rpn 125 16 8880 14 201 ns 4 (63/27) 04 1981 IT=100 *

21 gy —4140 12 3.10 m 0.02 9/2= 04 05Ku06 D 1964 a=873; " ?

21y -1717 12 24232 0.2 146 ns 14 (29/2%) 04 1986 IT=100

2 p 517 12 4657.3 0.4 123 ns 14 (45/27) 04 1986 IT=100

2l1Ra 832 8 132 s 14 5/200) 04 07Lel4 T 1967 o>93; <7 *

2R 2030 8 1198.1 0.5 9.7 us 0.6 13/2+ 06Hal7 TI 2004 IT=100 *

2Ae 7200 50 213 ms 25 9/27# 04 O00Hel7 T 1968 o=100; f<0.2 *

211Th 13910 70 48 ms 20 5/27# 04 95Uu01 T 1995 a=?; B=0.5# *
21T T : symmetrized from 88(+46-29) *k
#211ppm E :E=1679.1 + x in 05La01, where x<50keV .
2Ry E:1577.8 + x ; x<50 Kk
*21Rp" E : 8854.7(0.4) +y ; y<50 Kk
*211Ra T : average 07Le14=9(5) 68Lo15=12(2) 67Va22=15(2) sk
*2HRa™ T : other 04He25=4.0(0.5) *x
21 Ac T : average 00He17=200(29) 68Va04=250(50) ok
*211Th T : symmetrized from 37(+28-11) *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

2I2Hg 2760# 300# 1# m (>300ns) 0 11 10A124 I 2010 BB n?

22 —1550# 200# 100 s 40 57# 05 12Be28 T 1998 B~=100; B~n?

212pp —75472 22 10.64 h 0.01 0t 05 1905 B~=100

22pym 62122 3.0 1335 2 50 ws 03 8*# 05 12Re.B ET 1998 1T=100 *

212gj —8117.0 2.0 60.55 m 0.06 1) 05 89HaA D 1905 B~=64.06 6; ®=35.946; ... *

22gjm —7870 30 250 30 AD 250 m 02 (87,97) 05 1978 a=671;7=331; =301

212jn —6639 30 1478 30 MD 70 m 03 >16 05 1978 B~=100;IT ?

22po  —10369.0 1.2 299 ns 2 0+ 05 1906 a=100

22pgm 7446 5 2923 4 AD 451 s 0.6 (187) 05 1962 a~100; IT=0.07 2

212 At —8627.8 2.4 314 ms 2 (17) 05 1954 a~100; B <0.03; B~ <2e-6

A 84049 24 2229 09 AD 119 ms 3 97# 05 1970 a>99; IT<1

227 —3856.2 2.6 4771.6 1.1 152 ps 5 (257) 05 1998 IT=100

212Rn —8659 3 239 m 1.2 0" 05 1950 a=100; 2" ?

22Rp" 7019 3 1639.8 0.3 118 ns 14 6" 05 FGKI128 J 1971 IT=100 *

22Rn" 6965 3 1694.0 0.4 910 ns 30 8+ 05 FGKI128 J 1971 IT=100

22Rn? —2485 3 6174.0 0.4 104.0 ns 2.8 22+ 05 09Dr12 ET] 1977 IT=100

212Rp4 —80 3 8579.0 0.5 154 ns 14 30" 05 09Dr12 EJ 1977 IT=100

212Fy —3516 9 200 m 0.6 5% 05 1950 BT=572; a=432

22ppm —1965 9 1551.4 0.3 319 us 0.7 (11t) 05 1977 1T=100

22pyp —1024 9 2492.2 0.4 604 ns 28 (157) 05 1977 IT=100

212Fyp 2339 9 5854.7 0.6 312 ns 21 (277) 05 1986 1T=100

2124 5017 9 8533.4 1.1 23.6 us 2.1 34t# 05 1990 IT=100

2I2Ra —199 11 13.0 s 0.2 0" 05 1967 a=?; Br=15#

212Ra™ 1759 11 1958.4 0.5 10.5 us 0.3 (8)" 05 06Hal7 T 1986 1T=100 *

212Ra" 2414 11 2613.4 0.5 850 ns 130 1)~ 05 1986 1T=100

22A¢ 7280 50 920 ms 50 6t# 05 O0OHel7 T 1968 a="; BT=3# *

212Th 12098 16 31.7 ms 1.3 0* 05 10He25 T 1980 a~100; B7=0.3#

212py 21610 70 8 ms 5 74 05 1997 a=100 *
*212pp™m T : other 98Pf02=5(1) *k
«212Bi D:...; B a=0.014 *k
*212ZRp™ J:E2 to 4™ for 2?Rn"™; E2 to 6™ for 2'?Rn"; magnetic moment measurement sk
*212Ra™ T : average 06Hal7=9.7(0.6) 86Ko01=10.9(0.4); other 04He25=8.31(0.25) Kk
«212A¢ T : average 00He17=880(110) 68Va04=930(50) *k
*212Ac J: ENSDF proposes to assign 77, if the observed a feeds the 2% Fr 7+ ground-state sk
%212pa T : symmetrized from 5.1(+6.1-1.9) sk

23Hg 7670# 3004 1# s (>300ns) 5/2F# 11 10A124 1 2010 B~ % B n?

23] 1784 27 60 s 40 1/2F 12Be28 T 2010 B~=100; B~n? *

213pp —3202 7 102 m 03 (9/2%) 07 1964 B~=100

213Bj —5230 5 4559 m 0.06 9/2= 07 1947 B~=97.913; 0=2.09 3

213gjm —3930# 200# 1300#  200# > 168 s 25/27# 08Ch.A T 2008

213po —6653 3 372 us 0.02 9/2% 07 1947 a=100

2B A —6579 5 125 ns 6 9/2= 07 1968 a=100

2B A —5210 50 1370 50 110 ns 17 07 1980 IT=100 *

2BA¢ —3600 50 2980 50 45 us 4 (49/2%) 07 2003 *

213Rn —5698 6 19.5 ms 0.1 9/2t# 07 1967 a=100 *

2BRn" 3990 50 1710 50 1.00 us 021 (25/2%) 07 1988 IT=100 *

23Rn" —3460 50 2240 50 1.36 us 0.07 (31/27) 07 1988 1T=100 *

23Rp? 280 50 5980 50 164 ns 11 (55/2%) 07 1988 IT=100 *

213Fy —3553 5 3482 s 0.14 9/2= 07 1964 0=99.44 5; f+=0.56 5

2BF 1963 5 1590.41 0.18 505 ns 14 21/2= 07 1971 IT=100

23Ry —1015 5 2537.62 0.23 238 ns 6 29/2% 07 1971 IT=100

23Fyp 4542 5 8094.8 0.7 3.1 us 0.2 (65/27) 07 1989 IT=100

213Ra 358 21 273 m 0.05 /2= 07 1955 a=805; B+ ?

i 2126 21 1768 4 AD 220 ms 0.05 (17/27) 07 06Ku26 TD 1976 IT~99; 0=0.6 4 *

2BAc 6160 50 738 ms 16 9/27# 07 1968 o=2, B+ ?

213Th 12120 70 144 ms 21 5/27# 07 1968 a="; fr=1.4#

2B3Thm 13300 70 1180 3 1.4 ps 04 13/2%# 07Kh22 TD 2007 IT=100 *

23The 12380#  90# 2604 S50#

213py 19660 70 7 ms 3 9/2=# 07 95Ni0S TD 1995 a=100 *
#2137] T : symmetrized from 12Be28=46(+55-26); other 10Ch19=101(+484-46) s ok
#2B3 AP E : 1318.1(0.6) + x ; x estimated 50(50) by NUBASE ok
*2B AL E:2926 +y ; y estimated 50(50) by NUBASE sk
2B Rn™ E : 1664.0(1.0) + x ; x=50(50) estimated by NUBASE ok
*2Rn" E :2186.7 + x ; x=50(50) estimated by NUBASE *k
*23Rn? E:5929 +y ; y=50(50) estimated by NUBASE ok
*23Ra™ E : derived from difference in o decay energy in the AME evaluation. *o%
**13Ra™ E: 76Ra37 less than 10 keV above 1769.7 level, thus 1775(3) keV ®k
#*213Ra™  J:17/27 or 13/2% as proposed in 76Ra37 ok
23 Th" E : uncertainty estimated by NUBASE *%
+213Pa T : symmetrized from 5.3(+4.0-1.6) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
24Hg  11180# 400# 1# s (>300ns) O 11 10A124 I 2010 B~ % B n?
2147y 6470#  200# 10# s (>300ns) S5T# 11 10A124 1 2010 B~ % B n?
214pp —-1808 2.3 26.8 m 09 0t 09 1904 B~=100
2l4ppyn 1210 30 1390 30 59 us 0.1 8+ # 12Re.B ETD 2012 IT=100 *
24Bi —1200 11 199 m 04 1- 09 89Ha.A D 1904 B~~100; ¢=0.021 1; B~ =0.003
2I4B{m 10004 100# 200#  100# >93 s 8 # 08Ch.A T 2008
24po  —4469.6 1.5 164.3 us 2.0 0t 09 1912 =100
24AL —3379 4 558 ns 10 - 09 1949 a=100
A 3320 8 59 9 AD 265 ns 30 09 1982 a<100
A 3146 5 234 6 AD 760 ns 15 9= 09 1982 a<100
24Rn - 4319 9 270 ns 20 0 09 1970 a=100
214Rp" 276 9 4595.4 1.8 245 ns 30 (22%) 09 1983 IT=100
214py —-958 9 50 ms 0.2 (17) 09 1967 a=100
24ppn 837 8 122 5 AD 3.35 ms 0.05 (87) 09 1962 a=100
24 -320 10 638 5 103 ns 4 (117) 09 1993 IT=100
24pp 5620 100 6580 100 108 ns 7 (33%) 09 1994 IT ? *
214Ra 93 5 246 s 0.03 0" 09 1967 a=100; f7=0.059 4
24Ra™ 1913 5 1819.7 1.8 118 ns 7 67 09 2004 IT=100
2l4Ra" 1958 5 1865.2 1.8 673 us 15 8 09 1971 IT~100; 0=0.09 7
24Ra? 2776 5 2683.2 1.8 295 ns 7 1= 09 1979 IT=100
214Rat 3571 5 3478.4 1.8 279 ns 4 14+ 09 1979 IT=100
214Ra" 4240 5 4146.8 1.8 225 ns 4 7= 09 1979 IT=100
2l4Ra" 6670 5 6577.0 1.8 128 ns 4 (257) 09 1992 IT=100
24 A 6445 15 82 s 02 5t# 09 1968 o>893; fF<113
214Th 10712 16 87 ms 10 ot 09 1968 o~~100; BT=0.1#
24Thm 12893 16 2181.0 2.7 1.24 us 0.12 8t# 09 2007 IT=100
214py 19490 80 17 ms 3 09 95Ni05 D 1995 =100
#214pp™ E: 1360 +y ; y=30(30) estimated by NUBASE Kok
#214Fr? E: 6477 +y ; y=100(100) estimated by NUBASE -
25Hg 162104  400# 1# s (>300ns) 3/2%# 11 10AI24 1 2010 B~ % B n?
21571 9910# 300# 5# s (>300ns) 1/27# 11 10A124 1 2010 B~ % Bn?
215ph 44204  100# 245 m 020 9/27# 11 1998 B~=100 *
215Bj 1649 15 7.6 m 02 (9/27) o1 1953 B~=100
215gjm 2997 15 13475 25 36.9 s 06 (25/27) 01 03Ku26 ETD 2001 IT=76.2 4; ~=23.84 *
215po —540.1 25 1.781 ms 0.004 9/2+ 01 1911 a=100; B~=2.3e-42
25AL —1255 7 100 ps 20 9/2= 01 1944 a=100
25Rn —1168 8 230 ws 0.10 9/2* 01 1952 a=100
215Fy 318 7 86 ns 5 9/2= 01 1970 a=100
2I5Ra 2534 8 1.67 ms 0.01 9/2*# 01 O00Hel7 T 1967 a=100 *
25Ra™ 4412 8 1877.8 0.5 7.31 us 0.13 (25/2%) 01 04He25 T 1983 IT=100 *
25Ra" 4781 8 22469 0.5 1.39 us 0.07 (29/27) 01 1998 IT=100
25Ra? 6340 50 3810 50 555 ns 10 (43/27) 01 1987 IT=100 *
25 Ac 6031 12 170 ms 10 9/2= 01 1968 a=100; B=0.09 2
25Aem 7827 12 1796.0 0.9 185 ns 30 21/2= 01 1983 IT=100
25 At 8520 50 2490 50 335 ns 10 (29/2%) 01 1983 IT=100 *
215Th 10922 9 12 s 02 (1/27) o1 1968 =100 *
25Th™ 12343 9 14213 03 770 ns 60 9/2*# 05Ku31 ETD 2005 IT=100
215pa 17870 70 14 ms 2 9/27# 01 1979 a=100
*215Ph T : other preliminary result 96Ry.B=36(1) s *x
«215Bjm E : 1347.3(0.2) + x ; x=20(20) estimated by NUBASE *k
#215Bi" T : early unpublished report by the same group 02Fr.B=36.9(0.6) s, was *ok
*215Bjm T:  erroneously 36.4 m in NUBASE2003 Hox
5 Ra T : also 05Li17=1.64(0.04) not used ®k
«2Ra™ T :average 04He25=7.6(0.2) 985t24=6.9(0.3) 88Fu10=7.2(0.2) -
*«215Rar E : 3756.6(0.6) + x ; x=50(50) estimated by NUBASE Kok
215 AC" E : 2438 + x ; x=50(50) from ENSDF’2001 *k
*213Th T : also 07Le14=0.63(+1.26-0.21) sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

210Hg  19860# 400# 100# ms (>300ns) 0+ 11 10A124 1 2010 B~ 2%B n?

20T 147204 300# 2# s (>300ns) S5t# 11 10A124 1 2010 B~ 2B n?

216pp 7480# 200# 7# m (>300ns) ot 11 10A124 1 2009 B~ ?

216py  8980#  200# 1500 40 400 ns 10 8t# 12Re.B ETD 2012 IT=100 *

216Bj 5874 11 * 225 m 0.05 (6-,77) 07 1989 B~~100

216gjm 5898 15 24 19 MD 6.6 m 2.1 3 07 1989 B~ ~100

216pg 1784.0 2.2 145 ms 2 0t 07 1910 a=100;2B~ ?

216 At 2258 4 300 us 30 1) 07 1948 a~100; B~ <0.006; e<3e-7

26A™ 2418 10 161 11 AD 100# us 9~ # 07 1971 a=100

216Rn 253 6 45 us 5 0* 07 1949 a=100

216py 2971 4 700 ns 20 (1) 07 1970 a=100; B+ <2e-T#

210F 3190 6 219 6 AD 850 ns 30 97) 07Ku30 TID 2007 a=? Bt ?

216Ra 3291 9 182 ns 10 ot 07 1972 a=100; e<le-8

216 A¢ 8145 11 440 ps 16 (1) 07 1967 a=100; BF=Te-5#

216Acm 8188 10 44 8 AD 441 us 7 97) 07 1966 a=100; BF=Te-5#

26Ac"  8570%#  100# 4204 100# 300 ns 07 2006 IT=100 *

216Th 10299 12 26.0 ms 0.2 0t 07 1968 a~100; BT=0.01#

26T 12342 14 2043 9 AD 134 us 4 (8%) 07 1983 IT 7, a=2.89

216Th" 12946 12 2646.8 0.1 580 ns 30 (117) 07 OlHa46 J 1983 IT=100

216Th? 13980 12 3681.4 0.7 740 ns 70 (14%) 07 2001 IT=100

216pa 17800 50 105 ms 12 07 96An21 T 1972 a=?; BH=2# *
«216ppm E: 1458 +y ; y=40(40) estimated by NUBASE *k
#2106 A E : 322 + x, x=100#100 sk
P T : others 981k01=150(70-40), 140(50-30) 79Sc09=170(100-40) 71Su14=200(40) sk

2771 18310# 400# 1# s (>300ns) 1/2%# 11 10A124 1 2010 B~ %B™n?

27pb  12240# 300# 304 s (>300ns)  9/2F# 11 10A124 1 2009 B~ ?

217Bj 8730 18 985 s 08 9/2=# 03 03Ku25 T 1998 B~=100 *

27Bim 10200 40 1470 40 231 us 0.06 27/27# 12Go.A ET 2012 1T=100 *

217po 5885 6 1.514 s 0.026 (9/2%) 03 04Li28 TJ 1956 a>95; B~ <5 *

217 At 4396 5 323 ms 04 9/2~ 03 97Ch53 D 1947 a~100; f~=0.008 2 *

217Rn 3659 4 540 us 50 9/2+ 03 1949 a=100

27Fr 4315 7 16.8 us 1.9 9/2~ 03 90Anl9 T 1968 a=100 *

217Ra 5888 9 1.63 us 0.17 (9/2%) 03 90Anl19 T 1970 a=100 *

217 Ac 8704 11 69 ns 4 9/2- 03 1972 a=100; B+=6.9e-9

27A¢™ 10716 18 2012 20 AD 740 ns 40 (29/2)7 03 1973 1T=95.7 10; a=4.3 10

27Th 12218 21 247 us 4 9/2*# 03 05Ku3l T 1968 a=100 *

27Thm 12892 21 673.8 1.8 141 ns 50 (15/27) 03 1989 IT=100 *

27pa 17070 50 3.48 ms 0.09 9/27# 03 02He29 T 1968 a=100; B=0.0024# *

27pam 18930 50 1860 7 AD 1.08 ms 0.03 29/2+# 03 02He29 TD 1979 a=734;1T ?

270 22070%#  100# 800 us 700 1/27# 03 05Le42 T 2000 a~100; B=0.05# *
*217Bj T : other not used 96Ry.B=97(3) .
*217Bjm E : 1429 +y ; y=40(40) estimated by NUBASE ®o%
+217Po T : average 03Ku25=1.53(0.03) 96Ry.B=1.47(0.05); other 04Li28=1.6(0.2) *k
217 At D : average 3~ 97Ch53=0.0067(24)% 69Le.A=0.012(4)% *k
21T Fr T : average 90An19=16(2) 70Bo13=22(5) ok
*2TRa T : average 90An19=1.7(0.3) 70Bo13=1.6(0.2) .
«217Th T : unweighed aver. 05Ku31=257(2) 02He29=237(2) 00He17=247(3) 73Ha32=252(7) Kk
#27Th T : other 05Li17=310(70) sk
«2I7Th™  E: uncertainty estimated by NUBASE Kok
*«217Pa T : average 02He29=3.8(0.2) 00He17=3.4(0.1) *k
217y T : symmetrized from 0.19(+1.13-0.10) ms; other 00Ma65=15.6(+21.3-5.7) ms ok

28T 230904 400# 200# ms S5t# B~ 2B n?

218ph 154504  300# 2# m (>300ns) 0t 11 10A124 I 2009 B~ ?

28Bi 13216 27 33 s 1 (67,77,87) 06 04Del6 J 1998 B~=100

218pg 8358.8 2.3 3.098 m 0.012 0t 06 1904 a~100; f~=0.02#

218 At 8099 12 15 s 03 1= # 06 1943 a=100; B~=0.1#

218Rn 5217.8 2.4 35 ms 5 0t 06 1948 a=100

218py 7059 5 1.0 ms 0.6 1- 06 1949 a=100

28 7146 6 86 4 AD 22.0 ms 0.5 06 1982 a~100; IT ?

28R 72604 150# 2004 150# high

218Ra 6651 11 252 us 03 0+ 06 1970 a=100; 2+ ?

28Ac 10840 50 1.08 us 0.09 1~# 06 1970 a=100

2I8AC™ 10990#  T0# 1504 50# 32 ns 9 97) 94De04 ET 1994 *

28ACT 113704 T0# 530%#  S0# 103 ns 11 11ty 06 1994 IT=100 *

28Th 12367 11 117 ns 9 0t 06 1973 a=100

218py 18684 18 113 us 10 06 1979 a=100

218y 21912 18 550 us 140 o+ 06 1992 a=100 *

28ym 24015 24 2103 19 AD 640 us 200 (8%) 06 2005 a=100 *
*218 A E: at least 122.5 in 94De04 %
*218 A E : 384.49(0.13) keV above 28 Ac™, from ENSDF .
#218Q T : symmetrized from 510(+170-100) *k
K218 ym T : symmetrized from 560(+260—140) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

219pp 20280#  400# 10# s (>300ns) 9/2"# 11 10A124 1 2009 B2

219Bj 16280#  200# 2 s 17 9/27# 11 12Be28 T 2009 B~=100

219po 12681 16 2# m (>300ns) 9/2"# 08 98Pf02 I 1998 B2 a?

29AL 10397 4 56 s 3 5/27# 01 1953 ar97; B~

219Rp 88309 25 3.96 s 001 5/2¢ 01 1903 a=100

29Fy 8619 7 20 ms 2 9/2= o1 1948 =100

219Ra 9395 8 10 ms 3 (7/2)* 01 1952 a=100

WA 11570 50 118 pus 15 9/2= 01 1970 a=100; B+=le—6#

29Th 14470 50 1.05 us 0.03 9/2t# 01 1973 a=100; B+=1e-T#

29py 18540 50 53 ns 10 9/2= 01 2005 a=100; B+=5¢-9#

Wy 23290 50 55 us 25 9/2t# 01 1993 a=100; B+=1.4e-5# *

2ONp  29280#  200# 55# us 9/27# a?
219U T : symmetrized from 42(+34-13); also 05Le42=80(+100-30) $ok

220pp 23670#  400# 30# s (>300ns) 0 11 10AI24 1 2010 B2

20Bi  20820%# 300# 7# s (>300ns) 17# 11 10AI24 I 2009 B~ 2%B n?

220pg 15263 18 40# s (>300ns) 0" 11 98pf02 1 1998 B2

20At 14376 14 371 m 004 3% 11 1989 B=922; a=82

20Rn  10613.6 2.2 556 s 0.1 ot 11 1900 a=100; 2 ?

20Fy 11483 4 274 s 03 1" 11 1948 a~100; B~=0.355

220Ra 10271 8 179 ms 14 0* 11 OOHel7 T 1949 a=100 *

20Ac 13744 6 26.36 ms 0.19 (37) 11 90An19 T 1970 a=100; BF=5e—44# *

20Th 14669 22 9.7 us 0.6 0t 11 1973 a=100; e=2e-T#

20py 202204  S0# 780 ns 160 I# 11 2005 a=100; B =3e-T#

20y 22930#  100# 60# ns 0" o Bt?

20Np  30310#  200# 1004 ns 1# a?
+*20Ra T : average 00He17=18(2) 90An19=17(2) 61Ru06=23(5) *k
220 Ac T : average 90An19=26.4(0.2) 70Bo13=26.1(0.5) ok

21Bj 24100#  300# 5# s (>300ns) 9/2°# 11 10A124 I 2009 B~ 2B n?

21po 19774 20 22 m 07 9/2+# 10Ch19 T 2010 B~ ? *

RIAL 16783 14 23 m 02 3/27# 07 1989 B~=100

2IRn 14473 6 257 m 05 7/2% 07 97Li23 T 1956 B =781, 0=221

21pr 13279 5 4777 m 0.013 5/2= 07 10Wad2 T 1947 a=~100; B~=0.0048 15;... =

2IRa 12964 5 28 s 2 5/2f 07 94Bo28 D 1949 a=100; '4C=1.2¢-109

2IAc 14520 50 52 ms 2 9/27# 07 1968 =100

2ITh 16938 9 1.68 ms 0.06 (7/2%) 07 1970 a=100 *

21py 20380 50 59 us 1.7 9/2= 07 1983 a=100

2y 24480#  100# 700# ns 9/2%# 07 al%prt?

2INp 298504 200# 100# ns 9/2°# a?
*221po T : symmetrized from 10Ch19=112(+58-28) s *k
*22 Fr D:...;%C=8.8e-1111 ok
*221 Fr D : B~ intensity is from 97Ch53; '4C intensity is from 94B028 *%
*«22 Fr T : average 10Wa42=4.768(0.017) 07Je07=4.79(0.02) *k
#21Th T : also 05Li17=2.3(0.4) 00He17=2.0(+0.3-0.2) Kok

2B 28670#  300# 24 s (>300ns) 1°# 10A124 1 2009 B~ 2% B n?

22pg 22490 40 91 m 72 ot 11 2010 B=? *

AL 20953 16 54 s 10 11 1989 B~=100

222Rn 16374.0 2.3 3.8235 d  0.0003 0" 11 1899 =100

Wpr 16350 21 142 m 03 2 1 1975 B~=100

22Ra 14322 5 336 s 04 0t 11 12Pol3 T 1948 a=100; '*C=3.0e-8 10 *

2Ac 16622 5 * 50 s 05 - 11 1949 a=99 1; =11

22Ac" 16830#  150# 200#  150# * 1.05 m 0.05 high 11 1972 a=71T<10; =144 *

22Th 17203 12 2.05 ms 0.07 0t 11 O00Hel7 T 1970 a=100; e<1.3e-8# *

22py 22160# 70# 32 ms 03 11 95NiLA T 1970 a=100 *

2y 242004 100# 15 us 08 ot 11 1983 a=100; B+ <le—6# *

MNp 310204 200# 3% us 1-# a?
%222Po T : symmetrized from 10Ch19=145(+694-66) s ok
«222Ra T : others not used 95K054=36.17(0.10) 82Bo04=43(4) *k
*222 A D : derived from 0.7% < B < 2%, in ENSDF Kok
*«222Th T : average 00He17=2.0(0.1) 99Gr28=2.1(0.1); other 05Li17=2.4(0.3) sk
*222Py T : average 95Ni.A=3.3(0.3) 79Sc09=2.9(+0.6-0.4) sk
*222Pa T : 70Bo13=5.7(0.5) conflicting, not used .
«222U T : symmetrized from 1.0(+1.2-0.4) Kk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
23Bi 321404  400# 1# s (>300ns) 9/27# 11 10AI24 1 2009 B~ % B n?
2P0 27080# 200# 1# m (>300ns) 9/2%# 11 10A124 1 2010 B2
AL 23428 14 50 s 7 3/27# 01 1989 B~~100; 0=0.008#
223Rn 20390 8 243 m 04 7/20% 01 1964 B~=100; at=0.00044#
23Fr 183840 24 22.00 m 0.07 3/200 01 1939 B~~100; a=0.006
23Ra 172348 25 1143 d 0.05 3/2% 01 1905 a=100; '“C=8.9¢-8 4
2Ac 17827 7 210 m 0.05 (5/27) o1 1948 a=99; e=1
23Th 19386 9 600 ms 20 (5/2)* o1 1952 a=100
23pa 22320 70 5.1 ms 0.3 9/27# 01 99Ho28 T 1970 a=100; B <0.001# *
23y 25840 170 21 ps 8 7/27# 01 1991 a~100; B=0.2# *
23Np 306004 2004 1# us 9/2~# a?
+223Pa T : average 99H028=4.9(0.4) 95Ni.A=5.0(1.0) 70Bo13=6.5(1.0) sk
#2230 T : symmetrized from 18(+10-5) sk
24Bi 367704 400# 300# ms (>300ms) 1°# 11 10A124 I 2010 B~ 2%B n?
24po  29910# 200# 1# m (>300ns) 0F 11 10AI24 1 2010 B2
ZaAC 27711 22 25 m 15 12 2010 B2 *
24Rn 22445 10 107 m 3 0+ 97 1964 B~=100
24Fr 21795 13 333 m 0.10 - 97 1969 B~=100
2A4E 219004 1004 100# 100# MD contamnt n
24Ra 188273 22 3.66 d 0.04 0t 97 1902 a=100; '*C=4.0e-9 12
24Ac 20235 4 278 h 0.17 0~ 97 1948 B=90.6 17, a=9.4 17; B~<1.64 =*
24Th 19994 10 1.05 s 0.02 0t 97 1949 a=100; 2+ ?
24pa 23863 8 844 ms 19 57# 97 9TWil5 T 1958 am100; BT=0.1# *
24y 25714 25 940 us 270 0% 97 92To02 T 1991 a=100; B+ <1.2e—4# *
24Np  31880# 200# 100# s 1 # a?
224 At T : symmetrized from 10Ch19=76(+138-23)s ok
224 Ac D : symmetrized from $7=90.9(+1.4-2.0)%; 0¢=9.1(+2.0-1.4)% *x
*224Pa T : average 97Wil5=850(20) 96Li05=790(60) ok
*224U T : average 92To02=1000(400) 91An10=700(+500-200) sk
25po  34530# 300# 204 s (>300ns) 9/2+# 11 10A124 I 2010 B~ ?
25AC 304004 3004 2# m (>300ns) 1/2%# 11 10A124 1 2010 B2
25Rn 26534 11 466 m 0.04 7/2= 09 1969 B~=100
25Fr 23821 12 395 m 0.14 3/2= 09 1969 B~=100
25Ra 219943 2.9 149 d 02 /25 09 1947 B~=100
25Ac 21639 5 9.920 d 0.003 3/27# 09 12Pold T 1947 a=100; C=4.5¢e-12 14
25Th 22311 5 8.75 m 0.04 (3/27) 09 1949 a~90; ex10
25pa 24340 70 1.7 s 02 5/2-# 09 1958 a=100
25y 27378 12 61 ms 4 5/2t# 09 00Hel7 T 1989 a=100 *
25Np 31590 70 3# ms (>2us)  9/27# 09 94Ye08 ID 1994 a=100
225U T : symmetrized from 00He17=59(+5-2); others not used 03Nil0=135(+93-39) *k
25U T:  01Ku07=84(4) 94An02=68(+45-20) 92T002=95(15) and 89He13=80(+40-10) -
26pg  37550# 400# 204 s (>300ns) Ot 11 10AI24 I 2010 B2
Z0AL 346104 300# 204 s (>300ns) 11 10A124 1 2010 B~ % B n?
220Rn 28747 10 74 m 0.1 0t 96 1969 B~=100
200 27541 12 49 s 1 - 9 1969 B~=100
26Ra 23669.6 2.3 1.600 ky 0.007 0" 96 90WeOl D 1898 a=100; *C=2.6e-9 6; 28~ ? *
26Ac 24310 3 2937 h 0.12 (M 96 1950 B~=833; e=17 3; @=0.006 2
26Th 23197 5 30.70 m 0.03 0" 96 01Boll D 1948 a=100; '¥0<3.2e-12 *
26pa 26033 11 1.8 m 02 96 1949 a=745; B+=265
26y 27329 13 269 ms 6 0* 96 0l1CaB T 1973 a=100 *
26Np  32780#  90# 35 ms 10 96 1990 a=100; B7=0.003#
+*20Ra D : %C: average 90We01=2.3(0.8)e-9% 86Ba26=2.9(1.0)e-9% 85H021=3.2(1.6)e-9% ok
*220Th T : from 12Po13; other 87Mi10=30.57(0.10) *ok
*220U T : average 01Ca.B=258(13) 00He17=281(9) 99Gr28=260(10) -
27po  42280# 400# 5# s (>300ns) 9/2*# 11 10A124 1 2010 B2
2TAt 374804  300# 204 s (>300ns) 1/2# 11 10A124 1 2010 B~ %Bn?
2Rn 32886 14 208 s 0.7 5/2+#) 01 97Ku20 J 1986 B~=100
27Fr 29686 13 247 m 0.03 /2% 01 1972 B~=100
27Ra 27179.5 23 422 m 05 3/2% 01 1953 B~=100
2T 258511 2.4 21.772 'y 0.003 3/2= 01 1902 B~=98.62 36; a=1.38 36
27Th 258063 2.5 18.68 d 0.09 1/2+ 01 1906 a=100
27pa 26832 7 383 m 03 (5/27) o1 1948 a=852; =152
27y 29022 17 1.1 m 0.1 (3/2%) o1 1952 a=100; B+ <0.001#
2INp 32560 70 510 ms 60 5/27# 01 1990 a~100; B=0.054
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

28At 41680#  400# 5# s (>300ns) 11 10AI124 1 2010 B~ 2B n?

228Rn 35243 18 65 s 2 0f 97 1989 B~=100

28Fy 33369 13 38 s 1 2- 97 1972 B~=100 *

228Ra 289422 2.4 575 y 0.03 ot 97 1907 B~=100

28Ac 288964 2.5 6.15 h 0.02 3+ 97 1908 B~=100 *

28Th 267723 2.2 19116 y 0.0016 o' 97 1905 a=100; 2°0=1.13e-11 22

28py 28924 4 22 h 1 3F 97 1948 B1=98.02; @=2.02

28y 29222 14 9.1 m 02 ot 97 1949 a>95; <5

28Np 33600 50 614 s 14 97 94Kr13 D 1994 £=607; a=407; B*SF=0.0126 *

28py 36080 30 21 s 13 0t 97 03Nil0 T 1994 a=100; B=0.1# *
*228Fr 1: 08Ch.A reports an excited isomer with half-life=94(+170-29) s .
28 Ac 1: 08Ch.A reports an excited isomer with half-life=149(+95-42) s *k
*ZZSNp D : BSF=0.020(9)% defined in 94Kr13 relative to €, thus 0.012(6)% of total *k
*228py T : symmetrized from 1.1(+2.0-0.5) sk

2OAL 448204  400# 5# s (>300ns) 1/27# 11 10A124 1 2010 B~ %Bn?

2°Rn 39362 13 119 s 1.3 5/2t# 09 2009 B2 *

29Fy 35674 14 502 s 04 1/2%# 08 92Bo05 T 1975 B~=100

2%Ra 32549 14 40 m 02 5/2t 08 1975 B~=100

29A¢ 30698 12 627 m 05 (3/2%) 08 1952 B~=100

29Th  29586.8 2.8 7.932 ky 0.055 5/2% 08 11Kil6 T 1947 a=100

29Th"  29586.8 2.8 0.0076  0.0005 >1 m 3/2"# 08 09In01 T 1994 IT?, a? *

29pa 29898 4 1.50 d 0.05 (5/2%) 08 1949 e~100; 0=0.48 5

29pa™ 29910 4 11.6 0.3 420 ns 30 3/2= 08 98Lel5 EJD 1982 1T=100

2y 31211 6 58 m 3 (3/2%) 08 1949 B+ ~80; a=20

29Np 33780 90 400 m 0.18 5/2%# 08 045205 TD 1968 a=6811; B+ ? *

29NpP  33940# 100# 160# 50# 5/2°#

29py 37390 50 91 s 26 3/2"# 08 10KhO6 TD 1994 a=50 20; B+=50 20; SF<7 *
«229Rn T : symmetrized from 09Ne03=12.0(+1.2-1.3) sk
2 Th" T : lower limit from 09In01(1m<T<3m); others 09Kil4<2h 03Mi02(same group ok
«229Th"  T:  as 09Kil4)=13.9(3.0)h 01Br20(T<6h or T'>20d) 94He08=70(50)h sk
*22Np T : average 04Sa05=4.0(0.4) 68Hal4=4.0(0.2) Kok
*229Py T : average 10Kh06=67(+41-19) 01Ca.B=90(+71-27) sk
*229Py D : from ENSDF’97 ok

20Rn  42050# 200# 10# s (>300ns) of 11 10AI124 I 2010 -?

20py 39511 16 19.1 s 05 07 1987 B~=100

20Ra 34516 10 93 m 2 of 07 1978 B~=100

20Ac 33838 16 122 s 3 (r+y o7 1973 B~=100; B~ SF=1.2e-6 4

20Th 308642 1.8 754 ky 03 ot 07 1907 o=100; SF<de-12; ... *

20pa 32175 3 174 d 05 27) 07 1948 B+=9227;8"=787;... *

20y 31615 5 2023 d 0.02 ot 07 12Pol2 T 1948 a=100; 22Ne=4.8e-12 20; ... *

20Np 35240 50 46 m 03 07 1968 BT<97; a>3

20py 36934 15 1.70 m 0.17 of 07 0lCaB T 1990 a=100; B+ ?

Z0Am  42930% 1304 14 m 13 07 2003 BT=100 *
*230Th D:...;?*Ne=5.8¢e-1113 Kok
%230py D:...; 0=0.0032 1 ok
*20y D:...; SF<l.de-10#; 2B+ ? Kok
*20Am T : symmetrized from 17(+119-17) s sk

BIRn 464504 300# 300# ms (>300ns) 1/27# 11 10A124 1 2010 B2

BIFr 42064 25 176 s 0.6 1/2%# 01 1985 B~=100

BlRa 38216 11 1040 s 0.8 (5/2%) 01 06Bo33 T 1983 B~=100 *

BIRa™ 38282 11 66.21 0.09 53 us (1/2%) o1 2001 IT=100

BlAc 35763 13 75 m 0.1 (1/2%) o1 1973 B~=100

BlTh 338175 1.8 2552 h 0.01 5/2% 01 1911 B~=100; a=4e-11#

Blpa 334260 22 32.76 ky 0.11 3/2= 01 1918 a=100; SF<2e-11; ... *

By 33808 3 42 d 0.1 (5/2) 01 1949 £~100; 0=0.004 1

BINp 35630 50 488 m 0.2 (5/2) 01 1950 BT=981; a=2 1

Zlpy 38286 26 86 m 0.5 3/2"# 01 99Lal4 D 1999 Bt=875;a=135 *

BlAm  42440%# 3004 1# m BT ha?
+B1Ra T : average 06B033=104.1(0.8) 85Hi02=103(3) ok
231 pg D:...; ®Ne=13.4e-10 17; BF=9.9e-13 Kk
«B1py D : symmetrized from 90(+3-7)% and 10(+7-3)% Kk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

B2Rr 45990# 1604 55 s 06 (5) 06 1990 B~=100; B~ SF<2c—4

22Ra 40497 9 40 m 03 0" 06 08Ch.A T 1983 B~=100 *

B2Ac 39154 13 198 m 008 (1") 06 1986 B~=100

22Th  35448.7 1.9 14.0 Gy 0.1 0t 06 1898 IS=100.; &=100; SF=1.1e-94; ...

22pa 35948 8 132 d 0.02 (27) 06 1949 B~~100; £=0.003 1

B2y 346109 2.2 689 y 04 ot 06 1949 a=100; 2Ne=8.9¢-107; ... *

22Np  37360# 100# 147 m 03 (4*) 06 1950 B+=100; 0t~20.0002#

22py 38363 18 337 m 05 0t 06 1973 e=90#; a=116 *

B2Am 43270# 300# 131 m 004 1“# 06 1967 B+=?; a=3#; B*SF=0.069 10

B2Cm 46400# 200# 304 s o+ Br7a?
«22Ra T : average 08Ch.A=4.00(0.33) 86Gi08=4.2(0.8) Kok
*232Th D:...; *Ne+?*Ne<2.78e-10; 28~ ? sk
22U D:...;SF=2.7e-12 6; ’Mg<5e-12 ok
*232Ppy T : average 00La25=33.1(0.8) 73Ja06=34.1(0.7) D :520r.A a>1.6% 73Ja06<20% *%

23Fr 49030%# 300# 5% s (>300ns) 1/2t# 11 10A124 1 2010 B~ 2B ™n?

BRa 44322 16 30 s 5 1/24% 05 1990 B~=100

BAc 41308 13 145 s 10 (1/2%) 05 1983 B~=100

B3Th 387336 2.0 2183 m 0.04 (1/2)* 05 1935 B~=100

23py 374900 2.1 26975 d 0013 3/27 05 1938 B~=100

WY 369203 2.7 1592 ky 02 5/2+ 05 1947 a=100; SF<6e-11; ... *

2B3Np 37950 50 362 m 0.1 5/2t# 05 50Mal4 D 1950 +2100; a=0.0007 *

ZBNpP 380004  60# 504 30# (5/27) 05

23Pu 40050 50 209 m 04 5/2t# 05 1957 Ta100; @=0.12 5

23Am 43260# 100# 32 m 038 5/27# 05 00Sa52 TD 2000 Bt 2 =459 *

233Cm 47290 70 27 s 10 3/2t# 05 10Kh06 TD 2001 a=2010; B=80 10 *
#2330 D:...; %*Ne=7.2e-119; ®Mg<1.3e-13 -
*233Np D : o observed in 50Mal4 with B*/a=1.5e5 Kok
#2353 Am D : combining 10Kh06 o¢<6 and 00Sa52 a>3 Kok
*233Cm T : symmetrized from 23(+13-6) ®k

Z4Ra 46890 30 30 s 10 ot 07 1990 B~=100; B~ SF<le—4

BAAc 44841 14 45 s 2 17# 07 08Ch.A T 1986 B~=100 *

B4Th 40614 3 2410 d 0.3 ot 07 1900 B~=100; a<le-4

234pa 40340 5 6.70 h 0.05 4t 07 78Ga07 D 1913 B~=100; SF<3e-10

Z4pam 40419 4 79 3 1.159 m 0.011 (07) 07 78Ga07 D 1951 B~ =~100; IT=0.16 4; SF<1e-10 *

24y 38146.8 1.8 2455 ky 0.6 ot 07 1912 1S=0.0054 5; a=100; ... *

Z4um 39568.1 1.8 1421.257 0.017 335 us 2.0 6~ 07 1963 IT=100

BiNp 39957 9 44 d 01 (0*) 07 1949 B+=100

24Py 40350 7 8.8 h 0.1 ot 07 1949 ex94; o6

Z4Am  44460# 160# 232 m 0.08 07 90Ha02 D 1967 F~100; a=0.039 12; ... *

Z4Cm 46724 18 51 s 12 0t 07 10Kh06 D 2001 BFaT71; a~27; SFx2

4Bk 53340# 140# 243 m 0.17 07 2003 o>80; <20 *
24 Ac 1: 08Ch.A reports two excited isomers with 7>93 s and T=149(+95-42) s ®k
24P E : less than 10keV above (37) level at 73.92(0.02), see ENSDF2007 Kok
234U D:...; SF=1.64e-9 22; 28Mg:1.4e—11 3; 2Ne+2°Ne=9e—12 7 Kk
*234Am D:...; BFSF=0.0066 18 T : also 04Sa05=3.5(1.3) not used Kok
*234Bk T : symmetrized from 140(+14-5) s sk

B5SRa 512004 300# 3# s 5/2+# B

BSAc 47357 14 62 s 4 1/2*# 08 08Ch.A T 2006 B2

BSTh 44018 13 72 m 01 1/2*% 03 1969 B~=100

35pa 42289 14 2444 m 0.11 (3/27) 03 1950 B~=100

25y 40920.7 1.8 704 My 1 7/2- 03 1935 1S=0.7204 6; =100; ... *

Z5um 40920.8 1.8 0.0765  0.0004 260 m /2% 03 1966 IT=100

25Np 410449 2.0 396.1 d 12 5/2% 03 1949 £~100; a=0.00260 13

5Py 42184 21 253 m 05 (5/2%) 03 1957 +~100; a=0.0028 7

Z5Am 44630 50 103 m 0.6 5/27# 03 04Sa05 T 1996 BT~100; 2=0.40 5

B5Cm 48010# 200# 5 m 5/27% 03 Bt %o

Z5CmP  48060# 210# S50# 50# am

BSBk  52700# 400# # m Bt a?
#2330 D:...; SF=7e-9 2; °Ne=8e-10 4; 2 Ne~8e-10; 2*Mg=8e-10 ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide = Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

POAc 51220 40 45 m 3.6 10Ch19 T 2010 B2 *

Z0Th 46255 14 373 m 15 0* 06 1973 B~=100

236pa 45334 14 9.1 m 0.1 1) 06 1963 B~=100; B~ SF=6e-8 4 *

BOU 424465 1.8 23.42 My 0.03 0* 06 1951 a=100; SF=9.4e-8 4 *

Boym 45197 3 2750 3 120 ns 2 (0%) 06 1969 IT=87 6; SF=13 6; <10

Z6Np 43380 50 x 153 ky 5 (67) 06 1949 £=86.38; B =13.58; a=0.164

ZONp™ 43439 7 60 50 x 225 h 04 1 06 1949 £=503;7=503

ZONpP 43618 14 240 50 AD (37) 06

Z0py 429029 2.2 2.858 y 0.008 0* 06 900g01 D 1949 a=100; SF=1.9e-7 4; 28Mg=2e-12; 2B+ ?

Zopym 44088.4 2.2 118545 0.15 1.2 ps 0.3 5- 06 2005 IT=100

Z6Am 460404 110# 3.6 m 0.1 (57) 06 04Sa05 D 1998 BT=2 a=4.0e-3 1

26 Am™ 46090% 120# 504 504 29 m 0.2 (17) 06 2004 Bt=2% a=?

26Cm 47855 18 6.8 m 0.8 0* 06 10Kh06 TD 2010 B+=822; a=18 2; SF<0.1

Z0Bk  53540# 400# 2# m 06 BT xa?

*«20Ac T : symmetrized from 10Ch19=72(+345-33)s *k
*230pa D : B~ SF decay questioned in 90Ha02 -
#2300 D : and Ne+Mg < 4e-10%, from 89Mi.A Kok

BTAc 54280% 400# 44 m 1/2%# B2

Z7Th 49955 16 48 m 05 5/2t# 06 1993 B~=100

27pa 47528 13 87 m 0.2 (1/2%) 06 1954 B~=100

BTY 453921 1.8 6.752 d 0002 1/2% 06 1940 B~=100

Zum 45666.1 2.1 274.0 1.0 155 ns 6 (7/2)~ 06 1968 IT=100

ZTNp 448735 1.8 2.144 My 0.007  5/2% 06 89PrA D 1948 a=100; SF<2e-10; ¥*'Mg<de-12 *

ZINp™ 458187 1.8 945.20 0.10 710 ns 40  (11/2,13/2) 06 1990 IT=100

Z7py 450935 2.2 45.64 d 0.04 7/2= 06 1949 £~100; 0=0.0042 4

BTpym 45239.0 22 145.543  0.008 180 ms 20 12+ 06 1972 IT=100

ZTpy" 47990 250 2900 250 1.1 ps 0.1 06 1970 SF=?

BTAm 465704 60# 73.6 m 0.8 5/20) 06 1970 B+~100; ¢=0.025 3

Z7Cm 49250 70 204 m 5/2t# 06 02As08 D 2002 Bt % a=18 *

ZTCmP 49450% 170# 200# 150# 7/2-

7Bk 53190# 220# 2# m (3/27) Bt xa?

ZICf 57940 90 08 s 02 5/2# 06 10Kh06 TD 1995 a=70 10; SF=30 10; B+ ? *
*2Np D : and cluster (Z=10-14) < 1.8e-12%, from 92Mo03 ok
#27Cm D : partial & T=6.6e4s or 1100 m sk
«237Cf T : others not used 95La09=2.1(0.3) ok

Z8Th  52630# 280# 94 m 2.0 0t 02 1999 B~=100

28pa 50894 16 227 m 0.09 3°#  0285Ba57 D 1968 B~=100; B~ SF<2.6e-6

28U 47309.1 1.9 4.468 Gy 0.003 0" 0291Tu02 D 1896 1S=99.2742 10; a=100; ... *

Z8Um 49867.0 2.0 25579 0.5 280 ns 6 0* 02 1979 IT=?; SF=2.6 4; <0.5

Z8Np 474565 1.8 2.117 d 0.002 2+ 02 1949 B~=100

ZENp” 49760# 200%#  2300# 200# 112 ns 39 02 1970 SF~100; IT ?

Z8py 461649 1.8 87.7 y 0.1 0* 02 89Wal0 D 1949 a=100; SF=1.9e-7 1; ... *

28Am 48420 50 98 m 2 1 02 1950 BT=100; a=1.0e-4 4

Z8AmM™ 50920# 210# 25004 200# 35 us 18 02 1967 SF~100; IT ?

Z8Cm 49445 12 22 h 04 0* 02 02As08 T 1994 e a<lo *

8Bk 54220# 260# 240 m 0.08 02 94Kr03 D 1994 +x100; a ?; B SF=0.048 2

Z8CE 57280% 300# 21.2 ms 1.3 o* 02 010g08 TD 1995 SF~100; a=~0.2; B+ ? *
#2383y D:...; SF=5.45¢-57;237=2.2e-10 7 sk
238U D : 287 =2.2(7)e-10% derived from 2~ half-life 7=2.0(0.6) Zy, in 91Tu02 ok
*238py D:...; 2Sirx1.4e-14; Mg+ 'Mgrbe-15 *%
«23Cm T same value quoted in 06As03; others not used 52Hi.A=2.3 48St.A=2.5 Hox
*238Cf T : average 10Kh06=22(5) 010g08=21.1(+1.9-1.7) 95La09=21(2) -
*238Cf D : also 10Kh06 o<5 Hk

29Th  56610% 400# 2# m 7/2 4 B2

29Pa 53340# 200# 1.8 h 05 (3/2)" 03 1995 B~=100

29U 505740 1.9 23.45 m 0.02 5/2 03 1937 B~=100

ZoUm 50594# 204 204 204 >250 ns (5/2%) 03 1994 B~=100

Zyr 50707.8 1.9 133.7990  0.0010 780 ns 40 12t 03 1975 IT=100

Z9Np 493126 2.0 2356 d 0003 5/2* 03 1940 B~=100; a=5e-10#

29py  48590.1 1.8 24.11 ky 0.03 /2t 03 1946 a=100; SF=3.1e-10 6

29pym 489817 1.8 391.584  0.003 193 ns 4 7/2= 03 1955 IT=100

Z9py" 51690 200 3100 200 7.5 ps 1.0 (5/2%) 03 1970 SF~100; IT ?

29Am 493922 2.4 119 h 0.1 (5/2)~ 03 1949 £~100; 0=0.010 1

Z9Am™ 51890 200 2500 200 163 ns 12 (7/2%) 03 1969 SF~100; IT ?

29Cm 51150 50 25 h 04 (7/27) 03 02Sh.C TD 1952 BH=100; a=6.2¢-3 14 *

Z9CmP 513904 110# 2404 100# 1/2+

9Bk 54250% 210# 44 m (7/2*) 03 89Ha27 J B+ >99#; a<1; SF<1

29BkP 542904 210# 41 11 AD (3/27) 89Ha27 J

Z9Cf  58250% 210# 60 s 30 5/2t# 03 1981 a=2% B+ ? *

29Es  63560# 300# 1# s 5/2"# a? Bt 2 SF?
x*2%Cm  D:08Qi03<.001 ok
«29Cf T : symmetrized from 39(+37-12) ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)

240pa 56800# 300# 2# m B2
M0y 52716 5 14.1 h 0.1 0t 08 1953 B~=100; o< le-10#
20Np 52318 17 * 61.9 m 0.2 (57) 08 1953 B~=100
20Np™ 52336 13 18 14 * 722 m 002 (1*) 08 81Hs02 E B~=100; IT=0.12 1
20py 501272 1.8 6.561 ky 0.007 0T 08 1949 o=100; SF=5.7e-6 2; 34Si<1.3e-11 x
20pym 514359 1.8 1308.74 0.05 165 ns 10 (57) 08 1967 IT=100
20Am 51512 14 508 h 0.3 (37) 08 1949 B=100; o=1.9e—4 7
20Am™ 54510 200 3000 200 940 us 40 08 1967 SF~2100; IT ?
20Ccm 517256 22 27 d 1 0t 08 1949 a~100; £<0.5; SF=3.9e-6 8
240Bk  55670# 150# 48 m 0.8 08 1980 B+ 2 a=10#; B+SF=0.0020 13 *
240BkP  55910# 180# 240# 100# am
20cf 57991 19 403 s 09 0" 08 10As.A T 1970 a=98.52; SF=1.52; B+? *
240Es  64200# 400# 1# s a?%pr?
*240py D : was erroneously 3*Si<1.3e~13% in NUBASE2003 sk
*240Bk D : symmetrized from B+ SF=0.0013(+18-7)% ok
«240Cf D : from 10Kh06; also 95La09 a¢~98; SF~2 ok
21pa 59690# 400# 2# m 3/2°# B~ ?
XU 56200# 300# 5% m 7/2¢# B2
2INp 54260 70 139 m 02  (5/2*) 05 1959 B~=100; 0<10e-6
2lpy 52957.0 1.8 14290 y 0.006 5/2* 05 1949 B~=100; ¢=0.002452; ... *
2pym 531187 1.8 161.6852  0.0009 880 ns 50 /2% 05 1975 IT=100
2py" 55160 200 2200 200 21 ps 3 05 1970 SF=100
21Am 529362 1.8 4326 y 0.6 5/2= 05 1949 a=100; SF=3.6e-109; ... *
2 Am™ 55140 100 2200 100 1.2 us 03 05 1969 SF=100
2#Cm 53703.6 2.1 328 d 02 1/2* 05 1952 €=99.0 I; a=1.0 1
2Bk 56030%# 200# 46 m 04  (7/2%) 05 2003 a?%pr?
2IBkP  56080% 200# 51 3 AD (3/27) 05
2ICf 59330# 170# 235 m 0.8 7/27# 05 10AsA T 1970 Bt 7% ax25 *
2P 59480% 190# 1504 100# Nm (1/2%) 05
2IEs  63860# 230# 10 s 5 (3/27) 05 96Ni09 TID 1996 a=?; B+ ? *
2IEsP 640204 300# 160# 200# am
2Fm  69130# 300# 730 us 60 5/2*# 11 08Kh10 TD 2008 SF=2%; a<14; <12 *
#2411 Py D:...;SF<2.4e-14 sk
24 Am D:...;¥Si<7.4e-14 ok
24 Cf T : from 10As.A=141(11)s; other 70Si19=3.78(0.70) m sk
+241 Eg T : symmetrized from 8(+6—4) ok
2 Fm D : only SF observed, other modes are to be confirmed -
22U 586204 2004 168 m 0.5 0t 02 1979 B~=100
22Np 57420 200 * 22 m 02 (1) 02 1979 B~=100
22Np™ 574204 210# 0# 504 * 55 m 0.1 6T# 02 1981 B~=100
M2y 547186 1.8 375 ky 2 0t 02 1950 a=100; SF=5.50e4 6
2 Am 554699 1.8 16.02 h 0.02 - 02 1949 B~=82.73;e=17.33
2 Am” 555185 1.8 48.60 0.05 141 y 2 5502 1950 IT~100; a=0.45 2; SF<4.7e-9
22Am" 57670 80 2200 80 140 ms 1.0 (27,37) 02 1962 SF~100; IT=2; « ?
22Cm 548054 1.8 1628 d 02 0t 02 1949 a=100; SF=6.2e-6 3; . .. *
22Cm™ 57610 100 2800 100 180 ns 70 02 1971 SE 2% IT ?
242Bk  57740%# 200# 70 m 1.3 27# 02 80Ga07 D 1972 +2100; B+ SF<3e-5; ot ?
2Bk 57940# 280# 200# 200# 600 ns 100 02 1972 SF~100; IT ?
242BkP 57990# 220# 250# 100# 4-
22¢cf 59387 13 349 m 0.15 0t 02 70Sil19 T 1967 a=8020; B+ 2; SF<0.014 *
22Es 648004 260# 178 s 1.6 02 10An08 TD 1994 =57 3; BT=43 3; BTSF=0.6 2 *
22Fm  68400# 400# 800 s 200 0t 02 1975 SF=2%; a ? *
«22Cm D:...;Si=l.1e-14 4;2B* ? D : symmetrized from *Si=1.0(+4-3)e—14 *k
«2Cf T : average 70Si19=3.68(0.44) 67Si07=3.4(0.2) 67Fi04=3.2(0.5) 671101=3.7(0.3) ok
*242Es T : others 00Sh10=11(3) 96Ni09=16(+6—4) -
*242Es D : B SF from 00Sh10; other 10An08=1.3(+1.2-0.7)% Hk
*242Fm T : conflicting 08Kh10 excludes 4 us-1s ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
MU 624004  400# 10# m 9/2 % B2
MINp 598804 30# 185 m 0.15 (5/27) 04 1979 B~=100
2NpP 59927 11 504 304 Nm (5/27)
2py 57756 3 4956 h 0003 7/2t 04 1951 B~=100
23pym 58140 3 383.6 0.4 330 ns 30 (1/2F) 04 1975 IT=100
Am 571763 2.3 737 ky 004 5/2° 04 1950 a=100; SF=3.7e-9 2
M3Am™ 59480 200 2300 200 55 us 0.5 04 1970 SF~100; IT ?
2Cm  57183.8 2.1 29.1 y 0.1 5/2% 04 1950 a~100; £=0.29 3; SF=5.3e-9 9
Wemm 572712 2.1 87.4 0.1 1.08 ws 003 1/2% 04 1971 IT=100
MCm? 57279 16 96 16 AD (7/2%) 04 1984 IT=100
3Bk 58691 5 45 h 02 3/27# 04 1950 +2100; a~0.15
23Bkr 58710 19 18 20 AD (7/27)
MCf 609904  110# 107 m 05 1/27# 04 1967 Ta86; 14
MEs 647504 210# 21,6 s 1.6 (7/27) 04 10An08 TID 1973 a=616; =39 6; SF<1 *
23Fm 69360%# 220# 231 ms 9 7/2# 04 08Kh10 TD 1981 a=913;SF=9 1; B+ ?
*?3Es T : average 10An08=23(3) 89Ha27=21(5) 73Es02=21(2) -
24Np 632004 300# 229 m 0.16 (77) 03 1987 B~=100
24py 59807 5 80.0 My 0.9 0% 03 92Mo25 D 1954 a~100; SF=0.1214; ... *
24Am 59881.1 2.1 10.1 h 0.1 6~ # 03 1950 B~=100
2Am™ 59969.7 2.3 88.6 1.7 RQ 26 m 1 1+ 03 1950 B~~100; £=0.0361 13
24Am"  60080# 200# 200# 200# 900 us 150 03 1967 SF~100; IT ?
2AmP 600804 200# 200# 200# 6.5 us 03 1969 SF~100; IT ?
24Cm 58453.8 1.8 18.10 y 002 0t 03 1950 a=100; SF=1.37e-4 3
2 Cm™ 594940 1.8 1040.188  0.012 34 ms 2 6" 03 1963 IT=100
2Cm" 595504 900# 1100# 900# >500 ns 03 1969 SF~100; IT ?
4Bk 60716 14 435 h 015 47# 03 1972 B* 2 a=0.006 3
24BK" 612204  300# 500# 300# 820 ns 60 03 1972 SF~2100; IT ?
24BKkP 608604  SO# 140# 504 am
Mcf 614794 29 194 m 06 ot 03 1956 a=100; € ?
24Es 660304  180# 37 s 4 03 1973 B*=2 a=5 3; B*SF=0.01 *
24EsP 662304 240# 200# 150# am
24Fm  68970# 200# 3.12 ms 0.08 0t 03 08Kh10 TD 1967 SF~100; B+ <2; a=0.4#
24Py D:...;2B7<7.3e-9 ok
*244Py T:and T(287) > 1.1 Ey, from 92Mo25; thus 28~ < 7.3 e-9% Hok
*«24Es D : symmetrized from a=4(+3-2)% ok
M5Np 659504  400# 2# m 5/2# B2
5Py 63180 14 105 h 01 (9/27) 11 1955 B~=100
M5pym 63445 14 264.5 0.3 330 ns 20 (5/2%) 11 2007 IT=100
25 Am - 61902 3 205 h 001 (5/2)* 11 1955 B~=100
HAmM™ 643004 400#  2400# 400# 640 ns 60 11 1972 SF~2100; IT ?
XCm 610049 2.1 8.423 ky 0074 7/2% 11 1954 a=100; SF=6.1e-79
25Cm™ 61360.8 2.1 355.92 0.10 290 ns 20 /2% 11 1975 IT=100
2Bk 61815.6 2.3 495 d 003 3/27 11 1951 £~100; 0=0.12 1
M5BkP 618704  30# 504 304 (7/27)
M5Cf 633869 2.8 450 m LS5 12t 11 1956 B+ 2% a=363
M5Es 663704 2004 .1 m 01 (3/27) 11 1967 Bt 2 a=40 10
2EsP 66650# 2004 283 15 (7/27) 11 2005 IT=100 *
MSEs 667004  230# 330# 100# (1/27)
25Fm 701904 200# 42 s 13 1/24# 11 1967 a=7; B=4.2#; SF=0.13#
MMd 75270%#  310# * & 400 ms 200 (7/27) 11 96Ni09 TID 1996 a=% Bt ? *
25Md™ 753704 330# 100# 100# ¥ & 900 us 250 1/27# 11 1996 SF=% o ?
*«245EgP E : 253.2keV above the 7/2* [633] level at 30(15) keV ok
#2$Md T : symmetrized from 96Ni09=350(+230-160) ok
26py 65396 15 10.84 d 002 ot 11 1955 B~=100
26Am  64995#  18# 39 m 3 (77) 11 1955 B~=100
246 Am™ 65025 15 304 104 250 m 02 20011 1955 B~~100; IT<0.02
2OAm" 670004 800#  2000# 800# 73 us 10 11 1972 SF~100; IT ?
#Cm  62618.6 2.0 4706 ky 0040 0" 11 1954 a~100; SF=0.02615 7
6Bk 63970 60 1.80 d 002 200 11 1954 BH~100; 0=0.1#
H6Cf  64091.9 2.1 357 h 05 ot 11 1951 a=100; SF=2.4e-4 4; e<4e-3
0B 67900# 220# 75 m 05 4-# 11 1954 B=90.118; 2=9.9 18;.... *
ORsP 682504 300# 3504 200# am *
20Fm 70189 15 1.54 s 004 0t 11 10An08 T 1966 a=?; SF=6.8 6; e<1.3; ... *
20Md  76120%#  260# 092 s 0.8 11 10An08 TD 1996 a=100 *
HoMd™ 761704  260# 60 60 AD 44 s 08 11 2010 B*>77; B*SF>10; a<23
#240Es D:...; BTSF~0.003 ok
*240EgP E : above level decaying by 152.3(0.5) keV y ok
+«240Fm D:...; B*SF=105 ok
*240Md T : average 10An08=0.9(0.2) 96Ni09=1.0(0.4) -
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

27py 69110# 200# 227 d 023 /2% 04 1983 B~=100

HTAm 671504 100# 230 m 13 5/2# 04 1967 B~=100

2Cm 65534 4 156 My 0.5 9/2= 04 1954 =100

2Cm™ 65761 4 227.38 0.02 263 us 0.3 5/2% 04 1968 IT=100

27Cm" 65939 4 404.90 0.03 100.6 ns 0.6 /2 04 2003 1T=100

27Bk 65491 5 1.38 ky 0.25 (3/27) 04 1965 o~100; SF ?

2cf 66104 15 311 h 003  7/2%# 04 1954 £~100; ¢=0.035 5

2Ty 68578 19 455 m 0.26 (7/2%) 04 89Ha27 I 1967 Bt~93; a~T; SFa9e-5#

2TFm  71670%# 120# 31 s 1 (7/2) 04 06He27 TI 1967 a>50; B+<50 *

HTEm™ 717204 1104 49 8 AD 51 s 02 (1/27) 04 06He27 TI 1967 a~100; IT ? *

2TIMd - 75940# 210# 1.19 s 0.09 (7/27) 04 10An08 TID 1981 o~100; SF<0.1 *

HTMd™ 762004 2104 260 40 AD 250 ms 40 (1/27) 10An08 TID 1993 a=79 5; SF=215 *
*24TFm T : supersedes 04He28=29(1) of same group Kok
*24TFm™ T : supersedes 04He28=4.3(0.4) of same group; other not used 67F115=9.2(2.3) ®ok
*24TMd T : average 10An08=1.2(0.1) 93Ho.A=1.12(0.22) sk
*24TMd" T : supersedes 93Ho.A=230(+190-120) ok

28Am  70560# 200# 3# m 99 B

28Cm 67393 5 348 ky 6 0t 99 1956 a=91.61 16; SF=8.39 16; ... *

8Bk 68080#  70# * >9 vy 6t# 99 1956 o?

248Bk™ 68110 21 304 70# * 237 h 02 1) 99 1956 B~=705; =30 5; a=0.001#

28Bk? 68130 50 50# 50# (57)

MCf 67240 5 334 d 3 ot 99 1954 a~100; SF=0.0029 3

M8Es  70300#  50# 27 m 5 27#,0"# 99 1956 BH~100; ~0.25; B+ SF=3e-5

248 g, non existent RN 41 m 89Ha27 1

28Fm 71899 9 351 s 0.8 ot 99 11Gal9 T 1958 a=937; =77, SF=0.10 5 *

23Md - 77150# 2404 7 s 3 99 1973 B*=80 10; =20 10; ... *

28No  80620# 220# <2us ot 03Bel8 I SE?
«248Cm D:...;2B8 ? ok
«248Fm T : others 04He28=36(2) 67Nu01=38(4) 66 Ak01=36(4) *k
*248Md D:...; BTSF<0.05 *k

29Am  73100# 300# 1# m B

29Cm 70751 5 64.15 m 0.03 (1/2%) 11 1956 B~=100

29Cm™ 70800 5 48.76 0.04 23 us (7/2%) 11 1966 =100

9Bk 69850.6 2.6 330 d 4 7/27 11 1954 B~ ~100; 2=0.00145 8; ... *

29BK™ 69859.4 2.6 8.777  0.014 300 us (3/27) 11 1975 IT=100

29Cf 697260 2.2 351 'y 2 9/2= 11 1954 o=100; SF=5.0e-7 4

29 69871.0 2.2 144.98 0.05 45 wus 5 5/2% 11 1967 IT=100

29Es  71180#  30# 1022 m 0.6 7/2% 11 1956 *~100; 0=0.57 8

29Fm 73521 6 1.6 m 0.1 (7/2%) 11 11Lo06 J 1960 Bt 7% a=339 *

29Md 772304 200# 234 s 24 (7/27) 11 01He35 J 1973 a>60; B+ 2 *

29Mdm 77330# 220# 100# 100# 1.9 s 09 (1/27) 11 O0lHe35 TID 2001 a=100 *

29No  81780# 280# 57 wus 12 5/2*# 11 03Bel8 T 2003 BT a? *
*249Bk D:...; SF=47¢-92 -
*«249Fm T : from 04He28; others 66Ak01=2.6(0.7) 59Pe27=2.5(1.0) ok
*«249Md T : average 09He20=23(3) 73Es01=24(4) *k
#*2Md” T :symmetrized from 1.5(+1.2-0.5) Kok
*«24No T : symmetrized from 54.0(+13.9-9.2) ok

20Cm 72990 11 83004 y 0t 01 1966 SF~74; a~18; B~ ~8

20Bk 72952 4 3212 h 0.005 2- 01 1954 B~=100

20Bk™ 72988 4 35.59 0.10 29 wps 1 4+ 01 08Ah02 EJ 1966 1T=100

Z0Bk" 73036 4 84.1 2.1 AD 213 ps 8 77 01 08Ah02 EJ 1972 IT?

20cf 711720 2.0 13.08 y 0.09 o+ 01 1954 a~100; SF=0.077 3

20Es  73230# 100# * 86 h 0.1 (6%) 01 1956 BT>97,a?

20gg™  73430# 180# 200# 150# * 222 h 005 100 o1 1970 BH=~100; o0 ?

20Fm 74073 8 304 m 1.5 of 01 06Ba09 T 1954 >90; £<10; SF=0.0069 10 *

20Fm™ 75272 8 1199.2 1.0 1.92 s 0.05 (87) 01 08Grl7 ETJ 1973 IT>80; e<20; B+ 75 ... *

20Md  78630% 300# 52 s 5 01 08Anl6 TD 1973 B*=93 1; =7 1; B SF=0.02 *

20No  81560# 200# 5.0 us 0.6 ot 06 06Pel7 TD 2003 SF~100; a<2.1 *

20No™ 826104 280# 1050# 200# 51 ups 18 (67) 06 06Pel7 T 2001 SF~100; IT ?; o ? *
*20Fm T : others not used 06F002=18(+13-6) 66Ak01=30(3) sk
#*20Fm™  D:...; SF<8.2E-5 *k
*0Md T : average 08An16=50(+10-7) 73Es01=52(6) ok
*250Md D : other recent 06F002 B+=91(+7-19)%; a=9(+19-7)% sk
*2No D:...; BT=0.00025# ok
*20No T : average 06Pe17=3.7(+1.1-0.8) 03Be18=5.6(+0.9-0.7) sk
*250No™ T : average 06Pe17=43(+22-15) 03Be18=46(+22-14) 010g08=36(+11-6) ®ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

BlCm 76649 23 168 m 02 (1/27) 06 1978 B~=100

BBk 75229 11 556 m 1.1 (3/27) 06 1967 B~=100

BIBK™ 75265 11 35.5 1.3 58 us 4 7/2t4% 06 1966 1T=100

BlCf 74136 4 900 y 40 /2% 06 1954 a~100; SF ?

Blepn 74506 4 370.47 0.03 1.3 wus 0.1 11/2= 06 1971 IT=100

BlEs 74514 6 33 h 1 (3/27) 06 1956 e a=052

BIFm 75954 15 530 h 008 (9/27) 06 1957 B1=98.20 12; 0=1.80 12

BIFm™ 76154 15 200.09 0.11 21.1 ups 1.6 (5/2%) 06 11As03 ET 1970 IT=100 *

BiMd - 78967 19 421 m 023 (7/27) 11 06Ch52 TID 1973 BT % a=101 *

BIMdr 79022 18 55 8 AD (1/27) 11 06Ch52 J 2006 IT?

BINo  82850# 110# 800 ms 10 (7/2%) 07 06He27 J 1967 =83 16; B 7; SF<0.3 *

BINo™  82960# 110# 106 6 1.02 s 0.03 (1/2%) 07 06He27 ETD 1997 =100

BINo"  84600# 1204 1750 50 2 us 07 2006 IT? *

Bl 87730# 3004 1504 s Bt %a?
*«21Fm” T : average 11As03=21.1(1.9) 06He20=21(3); other 71Di03=15.2(2.3) Kk
#*21Fm™  E: also 06He20=199.9(0.3) ok
*251Md T : average 06Ch52=4.27(0.26) 73Es01=4.0(0.5) ®k
*21No D : symmetrized from a=91(+9-22)% .
*251No" E : 1699.7(0.8) + x ; x estimated 50(50) *k

22Cm 79060# 300# # m <2d 0f 06 66Rg01 I B~ ?

22Bk  78540# 2004 1.8 m 0.5 06 92KrA TD 1992 B =%oa?

22Cf 76035 5 2.645 y 0.008 0" 06 1954 =96.908 8; SF=3.092 8

22Es 77300 50 4717 d 1.9 (4*) 06 FGKl2a J 1956 o=782;€=222 *

22Fm 76818 6 2539 h 0.04 0t 06 1956 a=2100; SF=0.0023 2; 28+ ?

22Md  80510# 130# 23 m 038 06 1973 BT>50; a ?

22MdP 80550 80 40#  100# am

22No 82872 9 245 s 0.02 0f 06 11Gal9 T 1967 0>66.7 6; SF=32.25; ft<1.14 =«

22No™ 84127 9 1254.5 0.7 109 ms 4 (87) 11Lo06 T 2007 IT=100 *

221y 88740# 2404 369 ms 75 06 08NeOl TD 2001 BT=71#; a=7; SF<1 *

2P 88910# 240# 170 30 AD
*22Es J : strong direct € feeding to 3*; known structures in TNN sk
*22No T : average 11Gal9=2.47(0.02) 010g08=2.44(0.04) ®k
*22No D : SF 010g08=32.2(0.5)%; other 11Ga19=29.3(0.5)% ok
#*22No™  E :average 08R021=1255(1) 07Sul19=1254(1) sk
*22No™ T :average 11Lo06=110(8) 08R021=109(6) 07Sul9=110(10) %
#*22No™ I : from 08R021 based on comparison with theory; other 07Sul9=(8*) -
*«22Lr T : average 08Ne01=270(+180-80) 01He35=360(+110-70) *k

2Bk 80930# 360# 10# m 91KrA 1 1991 B~ ? *

23Cf 79302 6 17.81 d 0.08 (7/2%) 06 1954 B~~100; 2=0.31 4

23Es 790146 2.6 20.47 d 0.03 7/2% 06 05Ah03 D 1954 0=100; SF=10e-6 1 *

23Fm 79349 3 3.00 d 0.12 (1/2)" 06 1957 e=88 1; =121

Z3Fm™ 79700 7 351 6 560 ns 60 (11/27) 11An13 ETI 2011 IT=100 *

23Md 811804  30# 12 m 8 (7/27) 06 1992 B=100; 0=0.6# *

23MdP 81180#  40# O# 304 1/2°#

23No 84360 7 1.56 m 0.02 (9/27) 06 11Lo06 J 1967 o=7; B =6#, SF=0.001# *

253No™ 84527 7 167.34  0.45 303 us 1.6 (5/2%) 06 09He23 T 1973 o=? *

23No" 85560 110 1200 110 706 us 24 >21/2 11Lo06 T 2011 IT? *

3Ly 88580# 200# x« & 632 ms 46 (7/27) 06 01He35 TID 1985 =90 10; SF=2.6 21; B =1# *

23 886104 2304 304  100# * & 132 s 014 (1/27) 06 09He20 TID 1985 =90 10; SF=8 5; B=1# *

23Rf 93560# 4104 * 13 ms 5 (7/2)+% 06 95Ho.B TJI 1997 SF=2, o ? *

23Rf" 937604 4404 2004  150# * 52 us 14 (1/2)% 06 97He29 J 1995 SE=?; a=5# *
*253Bk I: possible identification in 91Kr.A; needs confirmation ®o%
*23Es D : SF=8.7(0.3)e-6% from ENSDF’99 : from t/SF=1.15(0.03)e7 (1965Me02) ok
#2BFm”  E:211keV above (7/27) level at 130-150 keV ok
*233Md T : symmetrized from 6.4(+11.6-3.6) *k
*23No T : average 09He23=1.56(0.02) m 09Qi04=1.57(+0.18-0.15) m 67Mi03=95(10) s ok
*23No T: and 67Gh01=105(20) s *ok
*23No J : from ref. 11Lo06 and 10St14 D : e/et=0.45(0.03) ok
*23No™  E:average 11An13=167.5(0.5) 10St14=166.7(1.0) ok
*23No™ T : average 09He23=28(3) 07Lo11=31.1(2.1) 73Be33=31.3(4.1); *k
*23No" T: others 11An13=22.7(0.5) and 10St14=24(2) disagree ok
*253No” T : other 11An13=627(5) sk
#23No”  E: greater than 1011 and less than 1380 keV -
«23Lr T : average 09He20=670(60) 01He35=570(+70-60) ok
*253Lr D : symmetrized from SF=1.3(+3.0-1.0)% *k
*23Lr T : other not used 10He11=700(+500-200) .
253 T : supersedes 01He35=1.49(+0.30-0.21); other 10He11=1.2(+0.7-0.4) *k
*2Rf I : the state with ~1.8 s reported in earlier ENSDF is not confirmed *%
*23Rf T : symmetrized from 11(+6-3) sk
23R T : symmetrized from 48(+17-10) *ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
234Bk 84390# 300# # m 05 B~ ?
zacr 81342 12 605 d 02 o+ 05 1955 SF~100; @=0.312;28~ ?
254Es 81992 4 2757 d 0.5 (7t) 05 1954 o100; €=0.03#; ... *
24Egm 82076 3 84.2 2.5 AD 393 h 02 2+ 05 1954 B~=98 2;IT<3; =032 1; ... *
24Fm 809044 2.8 3.240 h 0.002 o+ 05 1954 a~100; SF=0.0592 3
24Md 83450# 100# * 10 m 3 0 # 05 1970 Ta100; o ?
24Md™ 835004  140# 504 100# * 28 m 8 37# 05 1970 BT=100; o ?
2No 84725 10 512 s 04 o+ 05 06Hel9 T 1966 a=90 1; B=10 1; SF=0.23 1 *
Z4No™ 86020 10 1295 2 2649 ms 14 (87) 05 11Lo06 T 1973 IT>80; SF=0.020 12; a=0.01 *
24No"  87950# 300# 32204 300# 183.8 us 1.6 (16%) 10Hel0 ETD 2006 IT=100; SF<0.012 *
i P 89870# 300# 17.1 s 1.8 05 08Anl6 TD 1981 a=722; BT=282;SF? *
AP 89940# 310# 60 50 AD
B4 90090# 330#  220%#  120#
2R 93200# 280# 23 us 3 o+ 05 1997 SF=?%; a<1.5
*24Es D:...; B-=1.74e-4 8; SF<3e-6 ok
*24Eg" D:...;€=0.076 7; SF<0.045 ok
*2%4No D : from 10Hel0 *k
*24No™ T : average 11L006=259(17) 10C101=263(2) 10He10=275(7) 06He19=266(2) ok
*24No™ T: 06Tal9=266(10); other 73Gh03=280(40) *ok
*254No” T : average 06He19=184(3) 10He10=198(13) 10C101=184(2) 06Ta19=171(9) o
*24No”" E:2917(3) + x ; x estimated 3004300; 10C101=2930(2) but their level ok
*24No” E:  scheme is disputed J : from 06He19 Kok
2L r T : average 08 An16=18(2) 01Ga20=13.4(4.2); 85He22=13(+3-2) same group; other *k
*24Lr T:  06F002=22(+9-6) D : not used 06F002 a=60(+11-15)%; B*=40(+15-11)% sk
25Cf 84810# 200# 8 m 18 (7/2%) 99 1981 B~=100; SF<0.001#; a=2e-7#
235Es 84091 11 398 d 12 (7/2%) 99 1954 B7=92.0 4; @=8.0 4; SF=0.0041 2
235Fm 83801 5 20.07 h 0.07 7/2% 99 1954 a=100; SF=2.4e-5 10
25FmP  84050# 100# 2504 100# Nm (9/27)
235Md 84844 7 27 m 2 (7/27) 99 1958 B1=922; a=8 2; SF<0.15
2SMdP 84850#  T0# 104 70# 1/27°#
25 No 86807 15 352 m 018 (1/2%) 99 11As03 TI 1967 o=613; =393
2B5NoP 869104  70# 100#  70# Nm (7/2%)
BLr 89947 18 31,1 s 11 (1/27) 99 08Ha3l TD 1971 a="; f7=265; SF<1# *
5L 89986 19 39 8 AD 254 s 004 (7/27) 06Ch52 TID 2006 a=100 *
5Ly 91410 22 1463 12 1.63 ms 0.12 (25/2%) 09Je02 ETJ 2008 IT=100; a<0.15 *
25Rf 94330# 120# * 1.66 s 0.07 (9/27) 07 06He27 TJ 1975 a=?; SF=526; <1 *
2SR 942504 1204 -85 17 AD =« 1.0 s 04 5/2%# 97He29 TD 1997 a=100 *
23Db 99730#  420# 1.7 s 05 99 1977 o ?7; SFA20 *
*2Lr T : average 08Ha31=31(2) 06Ch52=31.1(1.3) ®k
25 Lr T : others not used 08An16>19.1 01Ga20=21(8) 76Be.A=22(5) 71Es01=22(5) Kk
*25 L T : average 08Ha31=2.6(0.1) 08An16=2.53(0.05) 06Ch52=2.53(0.13) *ok
K25 1 E : 09Je02=1409 keV above 9/2", which is <30 above 255Lrm; Kk
*2Lr" E:  others recent 08An16>1600 08Ha31>720 D : o from 09Je02 .
*25Lp" T : unweighed average 09Je02=1.70(0.03) 08An16=1.81(0.02) 08Ha31=1.4(0.1) Kok
*«235Rf T : average 06He27=1.68(0.09) 01He35=1.64(0.11) sk
#2RM T : symmetrized from 0.8(+0.5-0.2) I : discarded in ENSDF2007 .
2% Db T : symmetrized from 1.6(+0.6-0.4) ok
e 87040# 310# 123 m 1.2 o+ 99 1980 SF=100; a=6.2e-7#; 23~ ?
250Es 87190# 100# * 254 m 24  (17,07) 99 1981 B~=100
20Es™  87190#  140# o# 1004 * 7.6 h 8%) 99 1976 B~~100; B~ SF=0.002
236Fm 85487 7 1576 m 13 o+ 99 1955 SF=91.9 3; ¢=8.1 3
256Md 87460# 120# x & 30# m T # BT 2% a?SF?
26Md™ 87620 70 160%#  100# x & 77 m 2 (17) 99 FGKI2b I 1955 B*=2 a=9.2 7; SF<3 *
BOMdP 877004 120#  240#  140# am
2%No 87824 8 291 s 0.05 ot 99 1963 a~100; SF=0.53 6; £<0.01#
20Lr 91750 80 27 s 3 99 1965 =85 10; B=15 10; SF<0.03
236 pp 91980#  90# 230#  40#
2ORF 94223 18 6.64 ms 0.07 o+ 99 12Gr12 T 1975 SF=?, «=0.32 17 *
ZORf™ 953404 1004 1120#  100# 25 us 2 09Je01 TD 2009 IT=100; SF ? *
256Rf" 95620# 100#  1400# 100# 17 us 2 09Je01 TD 2009 IT=100; SF ?
2ORfP 96620# 200#  2400#  200# 27 us 5 09Je01 TD 2009 IT=100; SF ?
2%Db 1005004 240# 19 s 04 99 01He35 TD 2001 =67 8; B+=33 8; SF=? *
*26Md™  1: Following the Gallagher-Moskowsky rule, this should be the ground-state; could not ok
#2560 Md”" I: be modified while in proof (November 2012) ®k
*2O0Rf T : aver. 12Gr12=6.9(0.2) 09Je01=6.67(0.09) 97He29=6.2(0.2) 840g02=6.7(0.2); ok
*«25ORf T: other recent 10St14=5.1(1.0-0.7) D : other 10St14 SF=97(+2-6)% ok
#250R ™ T :a 15(5) us isomer was identified in 11R020 ®k
*20Db T : average 01He35=1.6(+0.5-0.3) 830g.A=2.6(+1.4-0.8) ok
*29Db D : 01He35 B=36(12)% 08Ne01 a=70(11)% *k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)
Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

BTEg 89400# 4104 77 d 02 7/2Y# 99 1987 B~=100; o=4e—4#

7Fm 88591 6 1005 d 02 (9/2%) 99 1964 a~100; SF=0.210 4

3TMd 889972 2.7 552 h 005 (7/27) 99 1965 =85 3; =15 3; SF<4

%TNo 90250 7 245 s 05 (7/2) 99 02Holl D 1967 o= =158 *

25 No? 90550# 110# 300# 110# am

BT 926104  40# 60 s 04 (1/27) 99 10St14 T 1971 a~100; B+=0.01#; SF=0.001# *

BTLer 927604  110# 150#  100# am

ZTRf 95868 11 482 s 013 (1/2%) 99 FGKl10a J 1969 0=, B+=19.4 14; SF=13 3 *

25TRf™ 95941 10 73 11 AD 43 s 02 (11/27) 99 10Bel6 T 1997 a~~100; SF=0.7#; B+ ? *

ZTRM 97023 11 1155 11 AD 1349 us 7.7 (21/27) 99 10Bel6 TID 2009 IT=100 *

27Db 100210# 200# * & 23 s 02 (9/27) 99 09He20 T 1985 o>94; SF<6; Br=1# *

2Db™  100350#  230# 140# 110# * & 670 ms 60 (1/27) 99 09He20 T 1985 o>87; SF<13; BH=1# *
*>"No T : from 05As05 sk
«2Lr T : average 10St14=6.3(+0.9-0.7)) and 5.8 (0.5) ®ok
«>TLr T : others not used 97He29=3.3(+0.5-0.4) 97He29=4.3(+1.3-0.8) ok
*«>Lr T: 76Be.A=0.646(0.025) 71Es01=0.6(0.1) ®k
«2Lr T : feeding in € decay of 1/2% 2’Rf; and trends for e—o neighbors *%
*2TRE J : favorite o to the 1/2* state at 670 keV D : also 09Qi04 SF=2(1)% .
*«2TRf T : average 10St14=5.5(0.4) 10Be16=4.8(0.2) 09Qi04=4.7(0.3) *%
*2TRf T:  85S5003=3.8(0.8) 74Be.A=4.8(0.3) 71Gh03=4.8(0.5) Hok
*«2TRf™ E : 97He29=118(4) keV from direct comparison of two ¢ lines ok
*«2TRf™ T : average 10Be16=4.6(0.3) 08Dr05=4.1(+0.7-0.6) 97He29=3.9(0.4) *%
*25 TR T : 09Qi04=4.1(+2.4-1.3) maybe to a 11/2~ level in >"Lr sk
*25TR E : 1082(4) keV above 'Rf" T : not used 09Qi04=160(+42-31) sk
+2Db T : supersedes 01He35=1.50(+0.19-0.15); other 10He11=1.5(+0.9-0.4) $k
25D T : supersedes 01He35=760(+150-110); other 10He11=360(+220-90) sk

B8Es 927004  300# 3# m B~ ha?

258Fm 90430%#  200# 370 ps 14 0f 01 86HuU05 T 1971 SF~100; o ? *

238Md 91688 5 * 515 d 03 8 # 01 93Mol8 D 1970 a=x100; B7<0.0015; B~ <0.0015 =

28Md™  91690#  200# 0# 200# * 570 m 09 17# 01 93Mol8 D 1980 e=7, SF<20; B~ <10#, a<1.2 *

2%No 91480# 100# 1.2 ms 0.2 0" 01 1989 SF~100; =0.001#; 2+ ?

28Lr 94780%  100# 41 s 03 01 1971 a>95; <5

N 95020#  140# 240# 100# am

28Rf 96340 30 13.8 ms 0.9 0" 01 08Ga08 T 1969 SF=872; a=132 *

28Db  101800# 310# * 45 s 04 01 09He20 T 1981 0=63 6; B+=37 6; SF<1# *

28Db"  101860#  320# 60# 100# * 1.9 s 05 01 09He20 T 1985 B=~100;IT ?

2585g 105240# 410# 2.7 ms 0.5 0t 01 09Fo02 T 1997 SF=?; <20 *
*258Fm T : average 86Hu05=360(20) 71Hu03=380(20) (all 10) ENSDF gives 30 sk
*258Md D : derived from: “the sum of SF, € and B~ decay branches < 0.003%” in *%
258 Md D:  93Mol8 and T(SF)>150000 y, from 86Lo16, thus SF< le—4%# ok
#*28Md” D : SF<20% derived from 93Mo18 “the sum of SF and 8~ decay branches < 30%” ok
*258Rf T : average 08Ga08=14.7(+1.2-1.0) 855003=13(3) 69Gh01=11(2) sk
«258Db T : average 09He20=4.3(0.5) 06F002=4.8(+1.0-0.8) 01Ga20=4.3(1.1) and ok
*28Db T: 85He22=4.4(+0.9-0.6) *%
*«258Db D : average BT 06F002=39(+11-9)% 85He22=33(+9-5)% *%
*288g T : symmetrized from 09F002=2.6(+0.6-0.4); combining with earlier work -

29Fm 93710# 280# 1.5 s 03 3/2T# 99 1980 SF=100

29Md 93630# 200# 1.60 h 006 7/27# 99 93Mol8 T 1982 SF=?; a<1.3

2%No 94110# 100# 58 m 5 9/2t# 99 1973 a=754; =25 4; SF<10

29NoP  94340#  180# 2304 150#

29Lr 95850#  70# 62 s 03 1/27# 99 1971 a=78 2; SF=22 2; B+=0.6#

29LyP 96200# 170# 350#  150#

29Rf 98360#  70# 263 s 026 7/2T# 99 08Ga08 T 1969 =92 2; SF=8 2; B7=0.3# *

2B9RP 98430#  100# 60 70 Nm (3/2+)

29RM 98570# 110# 210 90 Nm (9/2+)

29Db 101990 50 510 ms 160 99 01Ga20 TD 2001 a=100

293¢ 106560#  120# 280 ms 50 1/2"# 99 09He20 T 1985 =90 10; SF<20
K29RE T : average 08Ga08=2.5(+0.4-0.3) 94Gr08=1.7(+0.8-0.5) ok
*29Rf T : others 06Gr24=1.9(+1.3-0.5) 04F008=2.2(+1.7-0.8) 03Gi05=4.0(+7.3-1.6) *k
*2Rf T: 98Ho013=2.6(+1.4-0.7) 85S003=3.4(1.7) 81Be03=3.0(1.3) *k
*29Rf T 73Dr10=3.2(0.8) and 69Gh01=3.2(0.8); 10Nil14(1 event)=107 ms rejected sk
*29Rf I: 08Ga08 suggest existence of an isomer formed only in direct production ®ok
«29Rf D : 08Ga08 estimates £=15(4)% to >*°Lr followed by SF ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

260Fm 957704 510# EU # m 0+ SF? *

200Md 96550# 320# 278 d 08 99 92Lo.B TD 1989 SF=7; a<5; e<5; B~ <3.5 *

20No 95610# 200# 106 ms 8 0" 99 1985 SF=100

2600 ¢ 08280# 1204 30 m 05 99 1971 =80 20; f7=20 20

200Rf 99150# 200# 21 ms 1 0* 99 1985 SF=7?; a=2#; €=0.01# *

260D 103670#  90# 1.52 s 0.3 99 1970 >90.4 6; SF<9.6 6; BT<2.5 *

20pbr 103870# 180# 200# 1504

20059 106548 21 495 ms 0.33 0* 99 (09He20 T 1984 SF=60 30; a=40 30 *

260Bh 113320#  250# 41 ms 14 99 08NeOl TD 2008 a~100; BT 7, SF? *
*290Fm 1: half-life ~#4 ms and SF=100 mode were reported in the 92Lo.B internal ok
*200Fm I:  report. Not confirmed in subsequent experiment by same group (97Lo.A) .-
*200Fm I Discovery of this nuclide is considered unproven ok
*200Md T : supersedes 86Hu01=31.8(0.5) of same group sk
K260RE T : also 08Ga08=22.2(+3.0-2.4) 08Go.A=21(+7.3,4.3) ok
£260Dp T : also 04Mo26=1.5(+0.8-0.4) 04Ga29=0.89(+0.79-0.35) ok
#2008 g T : supersedes 85Mul 1=3.6(+0.9-0.6) *k
%2008 g D : symmetrized from SF=50(+30-20)% and a=50(+20-30)% *k
*200Bh T : symmetrized from 35(+19-9) sk

BIMd 985804 S70# 404 m 7)2# o?

6INo  98460# 200# 3# h 3/2t# a?

21 99560# 200# 39 m 12 99 1987 SF=? a0 ?

261Rf 101320 50 x & 22 s 03 3/2t4 09 11Hal3 TD 1970 SF=73 6; ®=27 6 *

HIRf™ 101390#  110# 704 100# x & 81 s 9 9/2*# 09 02Holl TD 1970 a=?; B<15; SF<10 *

261RfP 101620# 110# 300#  100#

XIpb  104250# 110# 45 s 1.1 99 10St14 TD 1970 SF=73 11; a=? *

21DbY  104550%  230# 300#  200#

2615 108006 19 183 ms 5 (3/2%) 99 10Stl4 TID 1984 0=98.14; Bt=1.33;SF=0.62 *

261ggm  108110#  50# 100# 50# 93 us 1.8 (11/27) 99 10Bel6 TJ 2010 IT=100 *

21Bh  113140# 210# 128 ms 32 (5/27) 99 10Hell TID 1989 a=95 5; SF<5 *
K26IRE T : average 12Ha05=2.6(+0.7-0.5) 11Ha13=1.9(0.4) 08G0.A=2.2(+0.9-0.5) Kok
*2O0IRf T : others 08Dv02=3(1) 08Mo009 2 events at 2.97 and 8.3s 02Ho11=4.2(+3.4-1.3) Kk
*20IRf D : SF others 12Ha05=82(9)%, 08Dv02=91% for 11 events Kk
#201Rf™ T : symmetrized from 78(+11-6); other 08Dv02=20(+110-10) sk
+201 Db T : symmetrized from 4.1(+1.4-0.8) ok
*21Db D : observed 11 SF and 4 « decays; uncertainty evaluated by NUBASE sk
*201Sg T : average 10St14=184(5) 10Bel16=178(14) sk
#2015 T : symmetrized from 9.0(+2.0-1.5) ok
«201Bh T : symmetrized from 10He11=11.8(+3.9-2.4); others not used 06F002=10(+14-5) sk
*201Bh T and 08Ne08=6.7(+3.8-1.8) sk

22Md 101630#  420# 3# m SF2a?

262No 100100# 360# 5 ms ot 01 1989 SF~100; o ?

620 1021004 2004 4 h 01 1987 B+=2 SF<10; ot ?

202Rf 102390# 220# * 250 ms 100 0" 01 08Go.A TD 1985 SF~100 *

2R 1029904  460# 600#  400# * 47 ms 5 high 96Lall 1 1978 SF=100 *

262Db 1062604 140# 35 s 5 01 1971 0~67; SE30; Bt =34

22DbP  106310#  160# 50# 704 a?

2250 108370 40 109 ms 23 0t 01 06Gr24 TD 2001 SF~100; o ? *

202ggm 109220 90 860 90 AD 330 ms 222 11AccA TD 2011 a=100 *

202Bh 114540# 310# 84 ms 11 01 O09He20 T 1981 a="; SF<20 *

ZBh™  114760# 310# 220 50 AD 95 ms 1.6 01 06Fo02 T 1981 a=?; SF<10 *
*202Rf T : symmetrized from 08Go.A=210(+128-58) ms; 7 SF events *k
K262Rf T : conflicting 96Lal1=2.1(0.2) 94La22=1.2(+1.0-0.5) ok
*202Rf T 11Hal3 and 08Go.A suggest these activities belong to 20! Rf -
*202Rf D this suggestion contradicts 96Lall ot<0.8; not adopted by NUBASE *o%
#202Rf" I: assigned in 96Lal 1 to K-isomeric state -
%2028 g T : 06Gr24=15(+5-3) 01Ho06=6.9(+3.8—1.8) D : no o observed a<16% Kok
#2628 T : symmetrized from 74(+354-34) ms ®ok
*202Bh T : average 09He20=83(14) 06F002=84(+21-16) .
+202Bh T : other 08Ne08(10 events)=120(+55-29) not used Kok
*202By" T : 06F002=9.6(+3.6-2.4) 97Ho14(11 events)=12.2(+5.5-2.8) 89Mu09=8.0(2.1) .
*202Bp" T : also 09He20=22(4) 08Ne08(4 events)=16(+14—5) not used sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

23No 1031304 490# 204 m a? SF?

203Lr 103730# 280# 5# h a?

203Rf 104790#  180# 11 m 3 3/2%# 99 93Gr.C TD 2003 SF=?; a=30 *

23REP 105090%# 270# 3004  200#

203D 107110# 170# 29 s 9 99 92Kr01 D 1992 SF=56 14; a=?; B+=6.916  *

23Db”  107370# 2604 260#  200#

2635 110190# 100# * 940 ms 140 7/2"# 99 06Gr24 TD 1974 a=87 8; SF=13 8 *

2038gM  110240#  100# 51 19 Nm = 420 ms 100  3/2"# 99 04Fo08 T 1995 a=71T? *

2638gP  110290# 100# 100 30 AD

23Bh  114500%# 310# 200# ms 99 a?

263Hs 119720# 130# 760 us 40 7/2%% 99 09Dr02 TD 2009 a=?; SF<8.4 *

263Hs™  120040#  130# 320 70 AD 760 us 40 low# 09Dr02 TD 2009 SE?
*2ORf T : average 03Kr20=24(+19-7) m 93Gr.C=500(+300-200) s 92Cz.A=600(+300-200) s *k
*20Rf T : also one SF event 08Dv02=8(+40-4) s ®ok
*203Db D : SF from 92Kr01=57(+13-15)%; B+ average 03Kr20=3(+4-1)% 93Gr.C=8(2)% Kk
*203Db T : Possibly a candidate for the 54(+98-21) s SF decay observed in 981k02 *k
*263Db T : symmetrized from 27(+10-7) *k
#2380 T : average 06Gr24=820(+370-190) 94Gr08=553(+336-152) 74Gh04=900(200); all *k
%2038 T:  produced via direct production mechanisms Kok
#203gg T : average 04Fo08=290(+170-90) 04Mo040=549(+300-143) ms 03Gi05=222(+404-87) *k
¥263ggm T:  and 98Ho13=310(+160-80) ms; all produced via a-decay of parent -
#2635 T:  also 10Nil4 at t=702ms via a-decay of parent, but with low energy Kok
*203Hs T : symmetrized from 740(+48-21) D : no SF observed *k

24No  105010# 650# # m 0t a? SF?

204Lr 106380#  440# 10# h a? SEF?

204Rf 106080#  360# 1# h 0" a?

264Db 109360# 240# 3# m a?

W4Gg  110780% 280# 47 ms 20 ot 06 2006 SF~100; a ? *

204Bh 116060# 180# 1.07 s 021 99 04Mo26 TD 1995 a=86; SF=14; B+ ? *

24Bh? 116290# 230# 230#  150# am

264Hs 119564 29 540 us 300 0t 99 95HoB T 1986 a~50; SF~50 *
#2648 g T : symmetrized from 37(+27-11); also 10Ni14(1 event)=86.4 ms sk
#264S g D : no o observed 0<36% Kok
*204Bh T : average 04M026=0.9(+0.3-0.2) 04Ga29=1.17(+0.88-0.44) and *k
«264Bh T:  02Holl=1.02(+0.69-0.29) ok
+204Hs T : 95Ho.B (2 events 76 us and 825 us) 87Mul5 (1 event 80 us); average of the Kok
*«204Hs T 3 events: 327(+448-120) us, see 84Sc13 Kk

05 r 108230# 610# 10# h o 2% SF?

205Rf 108690# 360# 66 m 53 3/2*# 11 10EI06 TD 2010 SF~100; a ? *

205Db 110490#  220# 154 m a?

26053 112800#  120# & 92 s 1.6 9/2™# 09 12Ha05 T 1994 >50; SF ? *

2058gm  112870# 1204 70#  150# & 16 s 24 3/2"# 09 12Ha05 T 1994 a>65 16; SF ? *

205Bh 116360# 230# 1.19 s 052 99 04Ga29 TD 2004 a=? *

265Hs 120901 24 196 ms 0.16 3/2# 99 09He20 T 1984 a~100; SF<1 *

205Hs™ 121131 24 229 22 AD 360 us 150  9/2*# 99 09He20 T 1995 a=~100; IT ? *

205Mt 126680#  450# 2# ms a?
*20ORf T : one SF at 152s, thus 105(+503-48) s *ok
#2058 g T : average 12Ha05=8.5(+2.6,—1.6) 08Du09=8.9(+2.7-1.9) *%
«2658gM T :average 12Ha05=14.4(+3.7,-2.5) 08Du09=16.2(+4.7-3.5) ok
+205Bh T : symmetrized from 0.94(+0.70-0.31) Kok
*205Hg T : average 09He20=1.9(0.2) 99He11=2.0(+0.3-0.2) sk
*205Hs" T : symmetrized from 300(+200-100); other 99He11=750(+170-120) sk

2061 ¢ 111620#  520# # h a? SF?

200Rf 110080# 470# 4# h 0t a? SEF?

266D 112740# 280# 80 m 70 07 070g02 T 2007 o?SF2% B2 *

20059 113620# 250# 460 ms 180 0t 05 08Dv02 TD 2006 SF=100 *

206Bh 118110# 160# 25 s 16 05 08Mo09 T 2000 a=~100; B ?2; SF? *

266Hs 121140 40 3.02 ms 054 0F 05 11AcA T 2001 o=?; SF~1.44 *

20Hg™ 122240 80 1100 70  AD 280 ms 220 9# 11AcA T 2001 a=? *

206 Mt 127960# 310# 1.2 ms 04 05 97Hol4 T 1982 a=?; SF<5.5 *

200Mem 129100#  310# 1140 80 AD 6 ms 3 97Hol4 TD 1984 a=100 *
*200Dp T : one event at 31.74 m, yields 22(+105-10), see 84Sc13 Kk
#2008 g T : not used 08Dv02=360(+250-100) ms ; supersedes 06Dv01=444(+444-148) sk
#2008 g 1:98Tu01=21(+20-12)s 94La22=10-30's with 18% <t <50% 50% <SF<82% re-assigned *k
x2605g I:  to2%Sg, see 08Dv02; 10Gr04 one SF event after 23 ms, not trusted sk
*200Bh T : 2 events at 2.469 and 1.31 s; other 06Qi03=0.66(+0.59—0.26) ok
+200Hs T : average 11Ac.A=2.97(+0.78-0.51) 01Ho06=2.3(+1.3-0.6) ok
+200 g™ T : symmetrized from 11Ac.A=74(+354-34); 01Ho06<20ms sk
*200 Mt T : 10 events yielding 1.01(+0.47-0.24), see 84Sc13 *%
%200 M T: 3 events at 7.8, 2.0 and 5.0 yield 3.4(+4.7-1.3), see 84Sc13 ok
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J* Ens  Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

2607Rf 1134504  580# 25 h 15 05 060g05 TD 2004 SF=100 *

267RfP 113670#  580# 220#  100# *

267Db 1140804 410# 46 h 37 05 040g03 TD 2004 SF=100 *

2675g 1158404 280# 1.8 m 07 08Dv02 TD 2008 SF=83; a=17 *

2678gP 1159104  290# 70#  100#

267Bh 118770#  260# 22 s 10 05 2000 =100 *

267Hs 122650#  100# 55 ms 11 5/2t# 05 1995 o>80; SF ? *

207Hs™ 1226904  100# 39 24 AD 990 us 90 05 04Fo08 TD 2004 a=2%1T? *

267 Mt 127790#  500# 10# ms o?

267Dg 133920#  140# 10 us 8 9/2t# 05 95Gh04 T 1995 =100 *
*207Rf T : symmetrized from 1.3(+2.3-0.5); supersedes 040g12 one event at 2.3 h Kok
+207Db T : symmetrized from 73(+350-33) m ok
*267Sg T : symmetrized from 80(+60-20) s ; other 990g.B=19 ms not trusted Kok
+207Bh T : symmetrized from 00Wil5=17(+14-6) *k
*267Hs T : symmetrized from 52(+13-8) ok
*20THg™ T : 04F008(2 events)=940(+120—45); other not trusted 04Mo40(1 event)=803 ms Kok
*267Dg T : one single event, lifetime 4 us, thus 7=2.8(+13.0-1.3), see 84Sc13 Kk

208Rf 115480#  710# I# h o+ a? SF?

208D 1170604  530# 308 h 50 05 120g02 T 2004 SF~100; B+ ? *

28DbP 1172204 540# 160#  100#

2685g 116800#  470# 2# m 0" o ?;SF?

28Bh  120810# 380# 254 s a? SF?

268 122830# 280# 142 s 113 of 10Nil4 TD 2010 a~100 *

268 Mt 1291504 230# 27 ms 6 5t#,6%# 05 04Mo26 T 1995 a=100 *

268Dg 133650#  300# 100# pus 0" o?
*208Db T : average 120g02=27.9(+7.8-5.0) 07St18=28(+11-4) ok
+208Db T 120g02 supersedes 050g02=29(+9-6) and 040g03=16(+19-6) *k
*208 g T : symmetrized from 0.38(+1.8-0.17) *x
*208 Mt T : mean lifetime of 14 events in 04M026=30 ms and 6 events in 02Ho11=60 ms Kok

29Db  119150#  680# 3# h a? SF?

2095g 119820#  360# 80 m 63 05 10EI06 TD 2010 a=~100; SF ? *

29Bh 121480#  370# # m o?

209Hs 1245904  130# 27 s 17 9/2"# 05 O02Holl T 1996 a=100 *

209Mt 129310#  460# 100# ms o?

29Ds 134840 30 230 us 110 9/2*# 05 95Ho03 T 1995 a=100 *
%2098 g T : one & event at 1855, thus 7=128(+613-58) s sk
%2098 g T : ENSDF00=22(+32-11) s based on 99Ni03 work retracted by authors in 02Nil0 *%
*209Hs T : 2 events at 19.7 and 22.0's yield 14(+26-6), see 84Sc13 sk
*209Ds T : symmetrized from 170(+160-60) Kok

0Db  122360#  600# 90 h 70 10 100g01 TD 2010 SF=100 *

2708 121490#  560# 3% m 0" o ?;,SF?

270Bh 1242304 290# 38 m 3.0 07 070g02 TD 2007 a=100 *

20BhP 1248304 350# 600#  200#

20Hs 125090#  250# 304 s (0 05 03Tu05 D 2006 a=100

20Mt 1307104  170# 63 ms 15 05 2004 a~100 *

20ps 134680 50 205 us 48 ot 05 11AcA T 2001 a~100; SF<0.2 *

20ps™ 136070 60 1390 60 AD 10 ms 6 (10)% 05 2001 a=2%1T? *
210D T : one event at 33.4 h, yields 23.15(110.9-10.6), see 84Sc13 sk
+«270Bh T : symmetrized from 61(+292-28) s ok
*2TOMt T : symmetrized from 5.0(+2.4-0.3) *k
*270Ds T : average 11Ac.A=200(+70-40) 01Ho06=100(+140-40) ok
*270Dg T : symmetrized from 6.0(+8.2-2.2) sk

271sg 124760#  590# 31 m 1.6 06 060g05 TD 2004 a=70; SF=30 *

271Bh 125990#  440# I# m 05 a?%SF?

2T Hs 127770#  300# 10# s 2008 o ?;SF?

IMt 131100#  330# 400# ms a?

271Ds 135950#  100# x & 90 ms 40 13/27# 05 1998 =100 *

ZIps™ 1360204  100# 63 27 AD x & 1.7 ms 04 9/2t# 05 1995 a=100 *
#271Sg T : symmetrized from 1.9(+2.4-0.6); supersedes 040g12=2.4(4.3-1.0) a=50; SF=50 sk
271 Dg T : symmetrized from 69(+56-21) ok
*271Dg T : symmetrized from 1.63(+0.44-0.29) ®k
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life JT Ens  Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

2728 126580#  770# 44# m 0 o ?;,SF?

272Bh 128790#  540# 88 s 21 05 120g02 T 2004 a=100 *

22BhP 128970#  550# 180#  100#

212Hs 129010# S510# 10# s ot o ?;,SF?

22 Mt 133580#  490# 400# ms o ?;SE?

22Ds 136020#  410# 200# ms 0 SF?

22Rg 1427704  230#% 45 ms 1.0 S5T#6%# 05 04Mo26 T 1995 a=100 *
+«272Bh T : symmetrized from 8.2(+2.5-1.6); supersedes 040g03=9.8(+11.7-3.5) Kk
«?’Rg T : mean lifetime of 14 events in 04M026=5.5 ms and 6 events in 02Ho11=2.3 *ok

2738 130020#  500# 5# m SF?

23Bh 130630# 7404 I# m a? SF?

2B3Hs 131970# 370# 910 ms 720 3/2*# 05 10EI06 TD 2010 o100 *

3Hs?  132080%  380# 110#  100# a2 SE?

2B3Mt 134510#  480# 800# ms o ?,SF?

2B3Ds 138380#  130# 240 us 120 13/27# 05 1996 a=100 *

2B3Ds™  138580#  130# 198 20 EU 120 ms 3/2T# 05 1996 =100

2B3Rg 142640#  530# 2# ms a?
*«2T3Hs T : one & event at 346 ms, thus 7=240(+1150-110) ms Kk
+«23Hs T : 99Ni03=1.2(+1.7-0.6) s ax-decay retracted by authors in 02Nil0 $k
*213Ds T : symmetrized from 170(+170-60) sk

274Bh 133710#  600# 34 m 27 10 100g0l1 TD 2010 a=100 *

2T4Hs 133490#  590# 500# ms ot o ?,SF?

2T4Mt 137160#  350# 850 ms 540 07 070g02 TD 2007 a=100 *

214Ds 139180#  390# 10# ms 0t a?;SF?

2T4Rg 144620#  180# 29 ms 18 05 08Mo09 TD 2004 o100 *
«274Bh T : one event at 1.3 m, yields 0.901(+4.32-0.41), see 84Sc13 ok
*2T4Mt T : symmetrized from 440(+810-170)ms Kok
*?T4Rg T : 2 events at 9.26 and 34.3 ms -

215Bh 135690#  600# 5# m SF?

2SHs 136620#  590# 290 ms 150 05 060g05 TD 2004 a=100 *

ZSHsP 136860#  600# 240#  100#

25 Mt 138630# 470# 40 ms 30 05 040g03 TD 2004 a=100 *

2BDs 141620#  420# 10# ms o ?,SF?

25Rg 145260#  520# 5# ms a?
*2T5Hs T : symmetrized from 190(+220-70) ms; supersedes 040g12=150(+270-60) Kk
2P Mt T : symmetrized from 9.7(+46-4.4) .

26Hs 1382904  800# 100# ms 0+ a2 SE?

276 Mt 141210#  550# * 730 ms 160 05 120g02 T 2004 a=100 *

OME" 141350%#  S550# 140 70 AD =« 100 s 5 120g02 TD 2012 a=100 *

oM 141510# 5604 300#  100#

276Dg 142540#  550# 100# ms ot o ?,SF?

2T6R, 147490#  630# 10# ms o ?,SF?

276Cn 150350#  600# 100#  us of o ?;SF?
*2TOMt T : symmetrized from 680(+200—120); supersedes 040g03=720(+870-250) ®ok
*2TOM™ T : symmetrized from 6(+8-2) Kok

2TTHs 141490#  540# 11 ms 9 3/2*# 05 10Du06 TD 2010 SF=100 *

2TTHs™  141590#  550# 100#  100# 130 s 100 12Hol2 TD 2012 SF=100 *

2TTHsP  141960#  550# 470# 1004

2T Mt 142770#  770# 10# s o ?;,SF?

27Ds 145230#  380# 22 ms 17 11/2*# 05 10EI06 TD 2010 a~100; SF ? *

2TTR! 148170#  570# 10# ms o ?, SF?

277Cn 152430#  140# 990 us 490 3/2t# 05 1996 a=100 *
«2TTHs T : symmetrized from 3.0(+14.4—1.4); 990g10 one SF event at 16.5m, not trusted *k
*«2TTHg™" T : (SF 1 event) symmetrized from 34(+164-16) s ok
«21'Ds T : one o event at 8.21 ms, thus 5.7(+27.3-2.6) *k
27 Ds T : 99Ni03=3.0(+4.7-1.5) ms a-decay retracted by authors in 02Nil0 ok
«277Cn T : four events at 280 us, 1406 us, 1100 us and 1220 us, see 84Sc13 *%
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Nuclide Mass excess Excitation Half-life J®™ Ens  Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

28 Mt 145600# 630# 29 s 23 10 100g0l1 TD 2010 a=100 *

28MtP 145980#  660# 380#  200#

8Dg 146280# 630# 270# ms 0" a?;, SE?

MRy 1504304  360# 8 ms 5 07 070g02 TD 2007 =100 ¥

278Cn 152910#  440# 2#  ms 0" a2 SF?

28Ed 158890#  180# 23 ms 13 05 12Mo25 TD 2004 az100 *
*2T8 Mt T : 100g01 one a-decay event at 11.0s ok
*2Rg T : symmetrized from 4.2(+7.5-1.7) ok
«2T8Ed T : 3 events at 0.344, 4.930 and 0.667 ms; supersedes 08Mo09 ok

2OMt 1472504 670# 30# s a?SF?

29Ds 149130#  600# 210 ms 50 05 060g05 TD 2004 SF=90; a=10 *

219D 149320# 610# 190#  100#

29Rg 1515704 4704 640 ms 510 05 040g03 TD 2004 =100 *

MRgr 1517804 480#  210#  100#

2Cn 1551304 470# 5% ms a? SF?

29Ed 159240#  700# I# ms a?;,SE?
*29Ds T : symmetrized from 200(+50-40); supersedes 040g12=180(+50-30) and .
*27Ds T 040g07=290(+350-100); *k
*27Ds T:  others: 09St21 one SF event at 185 ms, 07Ei02 one SF event at 536 ms ok
«?Rg T : symmetrized from 170(+810-80) Hok

WDs 1502604 8204 1 s 6 0 05 010g0l TD 1999 SF=100 *

2R 153830% 5604 38 s 08 05 120g02 T 2004 =100 *

WRer 1539504 S570# 1204  100#

20Cn 1557004  580# 5# ms 0+ a?;SE?

20Eq 161080#  700# 10# ms a?;,SE?
*280Dg T: 3 events at 6.93, 14.3 and 7.4 yield 6.6(+9-2.4), see 84Sc13 ok
+280Rg T : symmetrized from 3.53(+0.99-0.63); supersedes 040g03=3.6(+4.3-1.3) sk

Blpg 1532404  550# 14 s 4 3/2*# 05 10Du06 TD 2004 SF=85 12; =15 12 *

28lpgm 153470#  550# 230#  160# 0.9 s 0.7 12Hol2 TD 2012 a=100 *

28IRg 1549604 8204 37 s 17 10 100g0l TD 2010 SF=100 *

Blcy 158120# 390# 370 ms 290 3/2t# 05 10EI06 TD 2010 a=100; SF ? *

BIEq 161600#  700# 100# ms a?;, SE?
«281Dg T : average 10Du06=20(+20-7) 070g01=11.1(+5.0-2.7); supersedes sk
%281 Dg T 040g07=9.6(+5.0-2.5); 99010 one ¢ event at 1.6 m, not trusted ok
%281 Dg D : symmetrized from SF=91(+7-16)%; 0.=9(+16-7)% Kk
+281Dgm T : symmetrized from 0.25(+1.18-0.11) s Kok
#21Rg T : symmetrized from 26(+25-8) Kok
«281Cn T : one & event at 140 ms, thus 97(+465-44) *k
*281Cn T : 99Ni03=0.89(+1.30-0.45) a-decay retracted by authors in 02Ni10 -

2R 157530# 670# 1.9 s 1.5 05 100g01 TD 2010 a=100 *

282Cp 158820#  660# 900 us 240 0t 05 060g05 TD 2004 SE=100 *

22Ed 163640#  360# 140 ms 90 07 070g02 TD 2007 a=100 *
#282Rg T : one event at 740 ms, yields 513(2457-234) ms, see 84Sc13 Kok
*282Cn T : symmetrized from SF=820(+300-180); supersedes 040g12=500(+330-140) sk
*282Cn T:  also 10EI06 one SF event at 522 us; 09St21 one SF at 3600 s -
*«282Eq T : symmetrized from 73(+134-29) *k

23Rg 158860#  730# 304 s a? SF?

23Cn 161400# 610# 4.1 s 1.0 06 060g05 TD 2004 a=7?; SF<10 *

23E( 164480#  480# 380 ms 310 05 040g03 TD 2004 a=100 *
*283Cn T : symmetrized from 3.8(+1.2-0.7); supersedes 040g12=4.0(+1.3-0.7) and sk
#83Cn T:  040g07=6.1(+7.2-2.2); other 07Ho18=6.9(+6.9-2.3), SF=50 .
*283Cn T: 09St21 one o event at 1.92s *k
*283Cn T : Four SF events at 990g07=9.3 m, 3.8 m, 990g05=3.0 m, 0.9 m, not trusted Kok
*283Ed T : symmetrized from 100(+490-45) sk

24Cn 162230# 850# 104 ms 20 0t 05 10Du06 TD 2004 SF=100 *

B4Ed 166480#  580# 101 s 024 05 120g02 T 2004 =100 *
*284Cn T : average 10Du06=101(+50-25) 070g01=97(+31-19); supersedes .
*284Cn T:  040g12=101(+41-22) and 040g07=98(+41-23) ok
*284Cn TD:  010g013 a’s at 53.9s, 10.3s, 18.0's, not trusted Kok
*284Ed T : symmetrized from 940(+290-180)ms; supersedes 040g03=480(+580-170)ms sk
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®™ Ens  Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

25Cn 164980#  560# 32 s 9 5/2*# 05 10Du06 TD 2004 a=100 *

B5Cp™ 165740#  560# 7504 170# 15 s 12 12Hol2 TD 2012 a=100 *

2B5Ed 1674204  830# 8 s 4 10 100g0l TD 2010 =100 *

285F] 171060#  440# 470 ms 380 10EI06 TD 2010 o~100; SF ? *
*285Cn T : average 10Du06=30(+30-10) 070g01=29(+13-7); supersedes .
+285Cn T 040g07=34(+17-9); 990g10 one event at 15.4 m, not trusted *k
285 Cpm T : symmetrized from 4.0(+19.1-1.8) s *k
*28Ed T : symmetrized from 5.5(+5.0-1.8) sk
*285F] T : one o event at 181 ms, thus 125(+600-57); escape @, no Q, measured ok
*285F] T : 99Ni03=580(+870-290) a-decay retracted by authors in 02Nil0 sk

2OEq 169730# 670# 70 s 60 10 100g01 TD 2010 a=100 *

26EgP 170040#  680# 310#  100#

286 171610#  660# 140 ms 30 (I 05 060g05 TD 2004 SF~60; a~40 *
+280Eq T : one event at 28.3 s, yields 19.6(93.9-12.9), see 84Sc13 ok
«280F] T : symmetrized from 130(+40-20); supersedes 040g12=160(+70-30) and sk
*280F] T: 040g07=290(+540-110); also one & each 10EI06=76 ms, 09St21=301 ms Kk

B7Ed 170830#  760# 2% m a? SF?

7R 173990# 610# 520 ms 130 05 060g05 TD 2004 a=100 *

WIEf 177640#  490# 120 ms 100 05 040g03 TD 2004 a=100 *
«287F] T : symmetrized from 480(+160-90); supersedes 040g12=510(+180-100) *k
*287F] T : supersedes 040g07=1.1(+1.3-0.4); 990g07 2 evts 1.32, 14.4 s not trusted ok
*287F] T : also 09St21 one & event at 815 ms *%
+2STEf T : symmetrized from 32(+155-14) ok

28R 174720#  850# 750 ms 140 0" 05 11Gal9 TD 2004 =100 *

B8EF 179540#  580# 190 ms 40 05 120g02 T 2004 a=100 *
*288F] T : average 11Gal9=520(+220-130) 070g01=800(+270-160); supersedes *%
*288F] T: 10Du06=470(+240-120); 040g12=800(+320-180)and 040g07=630(+270-140) *k
«288F1 T : 010g01=1800(+2100-600) re-assigned to >*Fl *%
<288 Bf T : symmetrized from 173(+52-32); supersedes 040g03=87(+105-30) *k

289 177370#  560# 2.4 s 0.6 5/2"# 05 10Du06 TD 2004 a=100 *

29ppm 178330#  560# 960#  190# 1.1 s 0.8 12Hol12 TD 2012 a=100 *

BIEF 180360#  830# 340 ms 180 10 100g01 TD 2010 =100 *

2Ly 184590#  530# RN 2# ms 5/2t# 00 02Nil0 I a? *
*289F] T : average 10Du06=0.97(+0.97-0.32) 070g01=2.6(+1.2-0.7); ®k
*289F] T supersedes 040g07=2.7(+1.4-0.7); ok
*289F] T : 990g10 one event at 30.4 s, not trusted ok
289 T : symmetrized from 0.28(+1.35-0.13) s *k
+289Ef T : symmetrized from 220(+260-80) ok
*289Ly T : 99Ni03=600(+860-300) oc-decay retracted by authors in 02Nil0 *%

20gf 182550#  680# 60 ms 50 10 100g01 TD 2010 a=100 *

20EfP 182660#  690# 110#  100#

0Ly 185030#  660# 8§ ms 3 0' 05 060g05 TD 2004 a=100 *
*2OEf T : one event at 23 ms, yields 15.9(+76.2-7.3), see 84Sc13 ®k
*«20Ly T : symmetrized from 7.1(+3.2-1.7); supersedes 040g07=15(+26-6) ok

2IEf 183570#  820# 1# s a? SF?

Py 187300# 610# 28 ms 15 05 060g05 TD 2004 a=100 *

21Eh 191450#  630# 2#  ms a2 SF?

*21Ly T : symmetrized from 18(+22-6); supersedes 040g07=6.3(+11.6-2.5) .
2Ly 187920#  850# 24 ms 12 0' 05 040gl2 TD 2004 a=100 *
22Eh 193250#  700# 10# ms o 2% SF?

2Ly T : symmetrized from 18(+16-6) ok

*292Ly T : 010g01 reported one event at 46.9 ms, re-assigned to next isotope *%
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Table I. The NUBASE2012 table (continued, Explanation of Table on page 1176)

Nuclide Mass excess Excitation Half-life J®™ Ens  Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

2Ly 190480#  560# 80 ms 40 05 070g01 TD 2004 a=100 *

3Ly 1914104 5604 930#  200# 80 ms 60 12Ho12 TD 2012 a=100 *

293Eh 193970#  830# 18 ms 8 10 100g01 TD 2010 a=100 *

23E} 198930#  730# RN 1# ms 1/2%4 00 O02Nil0 I a? *
«23Ly T : symmetrized from 61(+57-20); supersedes 040g07=53(+62-19) Kok
%23 ym T : symmetrized from 20(+96-9) ms ok
*293Eh T : symmetrized from 14(+11-4) Kk
2B Ei T : 99Ni03=120(+180-60) xx-decay retracted by authors in 02Nil0 Kk

294Eh 196040#  690# 290 ms 230 10 100g01 TD 2010 a=100 *

24Ej 199270#  660# 14 ms 07 ot 05 060g05 TD 2006 a=100 *
*«294Eh T : one event at 112 ms, yields 78(+374-36), see 84Sc13 Kk
*29Ei T : symmetrized from 890(+1070-310) us; supersedes 040g12 one event at 1.8 ms *ok

25Ej 201430#  640# 10# ms 040g05 TD a? *
*295Ej T : 040g05 reports one ¢ event at 2.55 ms ; re-assigned to 2**Ei sk




