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Measurements of differential and angle-integrated cross sections for the
B(n, Q) "Li reaction in the neutron energy range from 1.0 eV to 2.5 MeV”~
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Abstract: Differential and angle-integrated cross sections for the IOB(n, a)7Li, IOB(n, 0p) "Li and IOB(n, ay) "Li" reac-
tions have been measured at CSNS Back-n white neutron source. Two enriched (90%) "B samples 5.0 cm in diamet-
er and ~85.0 ug/crn2 in thickness each with an aluminum backing were prepared, and back-to-back mounted at the
sample holder. The charged particles were detected using the silicon-detector array of the Light-charged Particle De-
tector Array (LPDA) system. The neutron energy £, was determined by TOF (time-of-flight) method, and the valid a
events were extracted from the £,-Amplitude two-dimensional spectrum. With 15 silicon detectors, the differential
cross sections of a-particles were measured from 19.2° to 160.8°. Fitted with the Legendre polynomial series, the (n,
a) cross sections were obtained through integration. The absolute cross sections were normalized using the standard
cross sections of the 1OB(n, a)7Li reaction in the 0.3 — 0.5 MeV neutron energy region. The measurement neutron
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energy range for the IOB(n, a)7Li reactionis 1.0 eV < E, <2.5 MeV (67 energy points), and that for the 10B(n, o) "Liand
]OB(n, o) "Li reactions is 1.0 eV < E, <1.0 MeV (59 energy points). The present results have been analyzed by the
resonance reaction mechanism and the level structure of the ''B compound system, and compared with existing meas-

urements and evaluations.
Keywords:
PACS: 25.40.-h, 28.20.-v, 29.25.Dz

1 Introduction

"B, a stable isotope of boron with natural abundance
0f 19.9%, is a crucial material in nuclear engineering, in-
cluding radiation protection, neutron detection, reactor
control, boron neutron capture therapy (BNCT), etc [1].
For neutron induced nuclear reactions of 0B the B(n
a) Li reaction is the dominate reaction channel for £, <
1.0 MeV. In addition to various applications, the study of

this reaction can enhance the understanding of nuclear re-

action mechanism for light nuclei [2]. The IOB(n, a)7Li re-
actlon has two main reaction channels Wthh are the

B(n ao) Li (Q=2.79 MeV) and ' B(n al) Li (O=2. 31
MeV) reactions. Many measurements of the 10 B(n, a) Li
reaction have been conducted s1nce 1954 [3]. The cross
sections of the B(n a) Li and B(n 01) Li reactions
have been recommended as neutron cross section stand-
ard in the region from thermal to 1.0 MeV energy [4].

In the MeV region, however, due to the small cross
sections and strong interference of background, discrep-
ancies among different measurements and evaluations are
apparent [3, 5]. Furthermore, ex1st1ng measurements of
the differential cross sectlons of the B(n a) Li reactlon
as well as those of the ' B(n ao) Liand ' B(n ay) "Li" re-
actions, are scarce. Only three measurements of angular
distributions and differential cross sections (Sealock [6],
Stelts [7] and Hambsch [2]) can be found in EXFOR for
E, < 1.2 MeV and there is no data in the 1.2 MeV < E, <
2.5 MeV region. Taking these factors into consideration,
accurate measurements of dlfferentlal and angle-integ-
rated cross sections for the B(n a) Li reaction are de-
manded.

In the present work, a LPDA (Light-charged Particle
Detector Array) system, which mainly consisted with a
silicon detector array in a vacuum chamber, was built to
study the neutron induced charged particle emission reac-
tion at CSNS (China Spallation Neutron Source) Back-n
white neutron source [8]. With 15 silicon detectors dis-
tributed from 19.2° to 160.8°, the differential and angle—
1ntegrated cross sections were obtained for the B(n
a) Li reaction in the 1.0 eV < E, < 2.5 MeV region (67
energy pomts) as, well as the two reaction channels,

B(n 0p) "Li and B(n 01) L1 inthe 1.0 eV < E, <
1.0 MeV region (59 energy pomts). The present results

10B(n, a)7Li reaction, cross sections, LPDA, CSNS Back-z white neutron source
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have been analyzed with the resonance reaction mechan-
ism and the level structure of the ''B compound system,
and compared with existing measurements and evalu-
ations.

2 Experimental details
2.1 Neutron source

The neutrons were produced by double bunched pro-
ton beam (1.6 GeV, ~ 20 kW) bombarding a tungsten tar-
get at CSNS Back-n white neutron source [9]. The repeti-
tion rate of the beam pulse was 25 Hz and the pulse width
was ~ 41 ns. The interval between the two proton
bunches was 410 ns [10]. The experiment was conducted
at Endstation #1, where the length of the ﬂlght path was
57.99 m, and the neutron flux was ~ 3.5x10° n/(cm ‘8).
The beam spot size at Endstation #1 was determined by
the apertures of the shutter and Collimator-1 [11]. The
diameter of the collimation aperture of the shutter was 50
mm and that for Collimator-1 was also 50 mm in the
present work. The full width at half maximum (FWHM)
of the neutron beam spot was 54 — 58 mm [12]. The relat-
ive neutron intensity could be monitored by the number
of protons in the beam and a Li-Si detector array moun-
ted in the beamline. Using the single-bunch operation
mode, the neutron energy spectrum was measured by a
multi- layer U fission chamber at Endstation #2, where
the length of flight was 75.76 m [13, 14]. The details of
the neutron energy spectrum could be found in Refs. [§]
and [14].

The neutron energy spectrum and the neutron energy
bins used in the present work are shown in Fig. 1. The er-
ror bar in Fig. 1 represents the uncertainty of relative
neutron fluence (¢g bin), Which is 0.5% - 21.4% (for 49 of
the 67 energy points, this uncertainty is less than 5%).
Compared with the origin neutron energy spectrum in
Ref. [14], the new wider energy bins of the spectrum
were defined in the present work. Sixty-seven energy
points called £ bin were specified from 1.0 eV to 2.5
MeV, and each E bin was correlated with a neutron en-
ergy bin. The energy points (E_bin) were specified as fol-
lows: 49 equally spaced points were defined in the logar-
ithmic coordinate between 1.0 eV and 0.1 MeV, 8 points
were defined with equal interval of 0.1 MeV in the linear
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Fig. 1. (color online) The neutron energy spectrum with un-
certainty presented by blue bars (below 2.5 MeV).

coordinate between 0.1 MeV and 1.0 MeV. Above 1.0
MeV, the interval was 0.2 MeV up to 2.5 MeV. The neut-
ron energy corresponding to each event was obtained
from TOF, then the linearly nearest £ bin was searched,
and the event was counted into the corresponding neut-
ron energy bin.

2.2 Samples

Two enriched (90%) "B samples were prepared as

shown in Fig. 2. Each "B sample was evaporated on an
aluminum sheet 50 pm in thickness. The two samples
were 5.0 cm in diameter both, and 82.59 and 85.05
ug/cm2 in thickness, respectively. The two B samples
were back-to-back mounted at one of the four sample po-
sitions of the sample holder as shown in Fig. 3. At other
sample positions, two back-to-back *'Am « sources and
two aluminum sheets 50 pum each in thickness were
mounted. The **'Am « sources were used to calibrate the
detectors and the DAQ (Data Acquisition) system, and
the aluminum sheets were used for the background meas-

-~
.4 H

Left side silicon detectors: /

cight detectors L1-L8 || o ‘}"B target

urement. The angle between the normal of the samples
and the neutron beam line was 60° as shown in Fig.4 (a)
so that the energy loss of a-particles in the samples could
be minimized.

Fig. 2. (color online) The B samples.

1B samples

Aluminum sheets  a sources

Fig. 3. (color online) The diagram of the sample holder.

2.3 Detectors

The charged particles were detected by the LPDA
system, which mainly consisted of a silicon detector ar-
ray and a vacuum chamber as shown in Fig. 4(b). Apart
from the silicon detectors, other detectors such as a grid-
ded ionization chamber (GIC) and three AE-E detectors
were installed and tested. Fifteen rectangular (2.0 cm X
2.5 cm) silicon detectors 500 um in thickness could cov-
er the emission angle of the particles from 19.2° to
160.8°, and their solid angles were (0.0123 - 0.0125)
(£0.3%) sr according to Monte Carlo simulation. The dis-
tance between the center of the silicon detector and that
of the "B sample was 20.0 cm. The angle between the
normal of the silicon detectors and the horizon was 16° in
order to avoid shielding AE-E detectors.

neutron beam ; R1

/ Right side silicon detectors:
/ seven detectors RI-R7

iR7 -~

i —

(@)
Fig. 4.

(b)

(color online) (a) The sketch of the silicon detectors. (b) The photo of the detectors.
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2.4 DAQ system

The DAQ system was designed based on PXIe plat-
form [15]. The sampling rate of the DAQ system was 1
GHz with the resolution of 12 bits. When the signal amp-
litude exceeded the predefined threshold of the corres-
ponding channel, the full signal waveform with a time
window 15 ps would be recorded. In order to obtain the
starting time of the signal, the original signal was filtered
and differentiated, and the starting time was determined
by the position of the one-tenth maximum height of the
differentiated signal. The TOF of the neutron could be
calculated by

L

TOF = Tevem_TO"'Ea )
where Teven 1S the starting time of the event signal, T is
the generation moment of the related neutrons determ-
ined using the starting time of y-flash events, L is the
length of flight path, c is the velocity of light. The neut-
ron energy distribution due to the double-bunched opera-
tion mode will be unfolded as described in Section 3.3.

2.5 Experimental process

In the experiment, the 15 silicon detectors and the
DAQ system were firstly cahbrated usmg the *'Am o
sources. Then, the events from the ''B samples and the
Aluminum backing sheets were measured in turns (~ 16 h
for measurement foreground and ~ 8 h measurement for
background for each turn). The total beam duration was ~
357 h.

3 Data analysis and results

With the recorded signal waveforms and the corres-
ponding TOFs, the E,-Amplitude two-dimensional spec-
trum could be obtained, and the valid area of a events
could be determined. Next, the events were counted into
the corresponding neutron energy bins as described in
Section 2.1, and then the background was subtracted to
obtain the net events. After that, the neutron energy distri-
bution caused by the neutron energy bin width and by the
double proton bunches, and the spread of the detection
angle were unfolded using the iterative method Next the
relative differential cross sections of the ' B(n a) Li reac-
tion were obtained, and then the relative angle-integrated
cross sections were calculated via integration. The results
were normahzed using the standard cross sections of the

B(n a) Li reaction 1n the 0. 3 - 0.5 MeV reg1on After
that, the ratios of the ' B(n ao) Liand ' B(n al) Li" reac-
tions was calculated by the unfolded spectrum of net a
events, and the differential and angle-integrated cross
sections for these two reaction channels were obtained.
The process of data analysis is shown in Fig. 5.

‘The statistics of the events and
the background deduction

—

The unfolding of the
neutron energy bin width

I

The unfolding of the nentron encrgy
distribution caused by the double-

bunches operation mode

g

2 ! —— .

i . N N Determination of the ratios of cross
g The caleulanon of relative sectioms of the '°B(, og)Li and
o differential cross sections 0B(n, @) Li reaction

s l

The deconvolution of the spread
of the detection angle
(ileraled for 10 times)

I

The calculation of the cross
sections of the ""Bin. &)'Li
reaction

—

Fig. 5.

The flow chart of data analysis.

3.1 The statistics of the events and the background sub-

traction

The measurement data have been sorted into two-di-
mensional distributions (£,-Amplitude) at every detec-
tion angle. The amplitude of each event could be obtain-
ed from the recorded waveform, and the corresponding
E, could be calculated from its TOF. An E,-Amplitude
two-dimensional spectrum is shown in Fig. 6 as an ex-
ample, in which the areas of oy and a, events, as well as the
Li and Li events, and recoil proton events are labeled.
From the two-dimensional spectrum, the valid-event-area
of a events could be decided. Then, the events in the val-
id-event-area were projected into their corresponding
neutron energy bins which was described in Section 2.1.

The net events in each energy bin at each detection
angle could be obtained after the background subtraction
shown in Fig. 7 as an example. The normalization factor
was decided by the ratio of the number of the protons in

500 10
9
400 8
e .
2 Recoil proton events 7
g 300} a, events 6
&
= @ events { 5
B el 8
E 20} @, events i
[ 2
= Li and Li* events 3
100 2
1
o A . . H 5
10° 10 102 10°
E, (MeV)
Fig. 6. (color online) The E,-Amplitude two-dimensional

spectrum at the detection angle near 26.9°.
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Fig. 7. (color online) The measured a events at the detec-

tion angle 26.9° and at the neutron energy 0.50 MeV.

the beam during the foreground measurement over that
during the background measurement. Although the back-
ground from the sample itself, such as the charge
particles from the B(n p) (O = 0.23 MeV) and B(n
2a) (Q = 0.32 MeV) reactions, could not be subtracted,
these interferences can be ignored in £, < 1 MeV region
because of their fairly small cross sections [2]. In the 1.0
MeV < E, <2.5 MeV region, the valid-event-area could
be separated from background area because the charged
particles from the background reactions with small Q-val-
ues have quite low energies. For E, = 2.5 MeV, the ener-
gies of the emitted background particles are high enough
to interfere with the valid-event-area. Besides, the recoil
protons from hydrogen adsorbed in the samples would be
another notable source of the background. Therefore only

the cross sections of the lOB(n, a)7Li reaction below 2.5
MeV region were obtained in the present measurement.

3.2 The unfolding of the neutron energy bin width

The unfolding is necessary due to the influence of the
width of neutron energy bin. Each event was weighted as
OE_bing

Wgg= ——, 2
OEg

where w is the weight of a single event, E is the energy of
the neutron calculated from TOF, 4 is the detection angle,
E binis the linearly nearest neighbor energy point de-
scrlbed in Section 2.1, and T bing and oy are the 10B(n
a) Li differential reaction cross sections at the neutron
energy of £ bin and E, respectively. The calculations of
TE bing and oy will be described in Section 3.6. In the
first step of 1terat10n the weight of every event was set as
1, and the B(n a) Li reaction cross sections could be
calculated. And in all the following steps, the weight of
events at every neutron energy bin was calculated by the
cross sections obtained from the last step, then the cross
sections were recalculated. Through the unfolding, the
uncertainty of the neutron energy could be decreased

from 4.2% — 50.0% to 0.4% — 17.2%. The uncertainty of
the differential cross section introduced from the unfold-
ing of the neutron bin width is 0.1% — 51.1% (for 944 of

the 1005 TE bing results, this uncertainty is less than 5%).

3.3 The unfolding of the neutron energy distribution

caused by the double-bunched operation mode

The interval (410 ns) of the double bunched proton
beams would lead to fairly big uncertainty of the neutron
energy especially in high energy region. For 0.02 MeV <
E, < 2.5 MeV, the uncertainty of the neutron energy is
1.5% — 17.2% which is not negligible, and the unfolding
is thus needed. The details of the unfolding method could
be found in Refs. [8] and [16], which will be described
briefly here.

At each detection angle, every event was split into
two child events and each of them was weighted as

last_itera

3 5,0 4

WE,.0 = last_itera last_itera
E.p o TIE.OE 5 3)
I last_itera ’

3 E.9E, 9

WE,.0 = last_itera I last_itera
E,..0 + EU:O—E,Q,H

where the subscripts of E,; and E,; are the neutron ener-
gies determined by the TOF of the event plus 205 ns and
minus 205 ns, respectively. I, and I, are the unit neut-
ron fluence (i.e. n/ns) (the neutron spectrum is trans-
formed into the number of neutrons per unit time of
TOF), o 1‘”‘ “e” and o-l‘M 12 are the differential cross sec-
tions obtamed from the last iteration. Using Eq. (3), the
two child events would be counted into related bins, and
the new differential cross sections described in Section
3.6 could be obtained. The unfolding could decrease the
uncertainty of the neutron energy to 0.4% — 1.5%.
However, the unfolding would lead to the uncertainty of
the differential cross sections. In the present work, the
correction was processed for £, = 0.02 MeV and the
corresponding uncertainty of wg ping introduced from the
unfolding of the neutron energy distribution caused by
the double-bunched operation mode is 1.2% — 11.9% (for
305 of the 360 OE bing results above 0.02 MeV region,
this uncertainty is less than 5%).

3.4 The calculation of the relative differential cross sec-

tions
The relative differential cross section 0'2? ping AN be
obtained using
WE bing
T g = = )
E bin,d ) >
- ok binQ0NBEE bing
where
WE bing = Z WE bing (%)

E€E_bin
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is the total weight of the net events, ¢ pin is the relative
neutron fluence shown in Fig. 1, € is the detection solid
angle of the correspondmg 5111con detector, Ny is the
number of the ''B atoms in the sample (the two B
samples are not the same), &g ping is the detection effi-
ciency for a-particles (> 97.7 % deduced from the dead
time of the DAQ system). Sources of the uncertainty of
Wk bine include the errors of statistics, background sub-
traction and uncertainty of the valid-event-area determin-
ation with the magnitudes of 0.7% — 6.9%, 0.1% — 9.0%
and 0.1% — 6.5%, respectively. The uncertainties of Q ,
and N are 0.3% and 1.0%, respectively.

3.5 Thedeconvolution of the spread of the detection angle

The detection angle of each silicon detector was ob-
tained from the Monte Carlo simulation. In the simula-
tion, the particles were assumed to be emitted isotopic-
ally from the random position in the sample and then
reached the detector. According to the simulation, the
spread of the detection angle for each detector was expec-
ted to be 3.8° — 4.0° as shown in Fig. 8, which lead to the
uncertainty of the detection angle. The iterative method
was used to perform a correction for the spread of the de-
tection angle.

For each neutron energy bin, the 15 measured o7 ; ,
were fitted using the Legendre polynomial series, then the
fitting curve were deconvoluted with the simulated distri-
bution shown in Fig. 8. The process of deconvolution and
iteration would take the anisotropy into account. After
that, the new corrected relative differential cross section
C o% was obtained. Next, the deconvolution cross

E _bin,0
€
section cor_o—%ibinﬁ was calculated by

E " bin,#
o-E bm0C ote . (6)
—~ E_bin,0

cor O-E bin,d —

This deconvolution process was iterated until the vari-
ation of cor o-E bing Was less than 0.1% (usually 10
times). This correction could reduce the uncertainty of the
detection angles to ~ 0.01°. The uncertainty of the differ-

——19.2°
1000 —26.9°
—36.5°
46.7°
——57.3°
750 68.0°

78.8°
—90.3°

§ ——101.2°
o 500 — 112.0°
——122.7°
133.2°
———143.5°
250 4 —— 153.1°
/ k —— 160.8°
0 . : VERTARTAR :
0 30 60 90 120 150 180
O ©)
Fig. 8. (color online) The simulated distributions of the re-

ceiving angles of the silicon detectors.

ential cross section introduced from the angle deconvolu-
tion is 0.1% — 0.9%.

3.6 The calculation of the cross sections of the 10B(n, oz)7
Li reaction
It is commonly accepted that the relative differential

cross section could be represented by the Legendre poly-
nomial series

M
¥ in(€08(60) = > AiPi(cos(0)), (7
i=0

where M is the maximum Legendre polynomial order
(M=1inthe 1.0 eV < E, < 1.0 keV region, M =2 in the
1.0keV < E,<0.1 MeVreglon M 3inthe 0.1 MeV <
E, <2.5 MeV region), 4; is the i " coefficient determined

at each £ bin, P;(cos(d)) is the
i"-order Legendre polynomial. Then through the integra-

by fitting the cor a-E bind

tion of fE pipe the relative angle-integrated cross sections

of the ' B(n a) Li reaction o-E bin could be obtained, and
the uncertainty of the fitting is 0.2% — 9.5%. Since the
absolute neutron flux was not measured, the measured
cross sections were normalized according to standard
cross section od from ENDF/B-VIILO in 0.3 — 0.5
MeV region, where the results obtained in the present
work have relatively small uncertainties [5]. The uncer-
tainty of normalization is 1.3% deduced from the inform-
ation of standard library [4, 5]. Then, the cross sections
were iterated using the method presented in Sections 3.1
— 3.5 until the variation was less than 1.0% (iterated for
15 times as shown in Fig. 5). Finally, the absolute differ-

ential cross section o ,. . and the angle-integrated cross
" bin,#

section o, . of the mB(n, a)7Li reaction can be obtained.
The total uncertainty of the differential cross section
TE bing is 2.6% — 53.0% (for 868 of the 1005 o, bing TCS
ults, this uncertainty is less than 10%), and those of the
angle-integrated cross section o, |, is 2.1% — 21.5% (for
43 of the 67 o, results, this uncertainty is less than
5%). Sources of uncertainty and their magnitudes were
shown in Table 1. The uncertainty of the 1OB(n, a)7Li re-
action is fairly big around E, = 1.0 MeV due to few
counts of a events near the valley in the excitation func-
tion. The results are presented in Tables A1-A3 of Ap-
pendix A. Selected results of differential cross sections
are shown in Fig. 9, and those of angle-integrated cross
sections are shown in Fig. 10. The variation trend of the
differential cross sections will be discussed in Section 5.

3.7 Determination of the ratios of the cross sections of
the 10B(n, a0)7Li and IOB(n, a1)7Li* reactions

After the processes presented in Sections 3.1 — 3.6,
the d1fferentlal and angle-integrated cross sectlons of the
B(n a) Li reaction have been obtained. The ' B(n a) Li
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Table 1.

Sources of uncertainty and their magnitudes.

sources of uncertainty

magnitude (%)

differential cross sections angle-integrated cross sections

relative neutron fluence (¢ _pin)

unfolding of the neutron energy bin width (Wg pin)
unfolding of the expanding of neutron energy due to the double-bunched
operation mode (WE bin,0)
uncertainty of neutron energy (£_bin, lateral error)
statistical error of the valid & events (Wg pin,0)

background subtraction (Wg_pin,6)

determination the valid-even-area (Wg pin,0)

detection solid angle (£2))
number of the '°B atoms (Ng)

deconvolution of the spread of the detection angle (cor_o7; . )

fitting using the Legendre polynomial series (f . )

normalization using the standard library ((rzfig‘ijlfrd)

ratios of the lOB(n, a0)7Li reaction (R% bing)

. 10. Ty« .
ratios of the "B(n, ;) Li reaction (R}:. bing)

total uncertainty of the 10B(n, a)7Li reaction (o and o bin)

E bin,0

. 10 Ty - .
total uncertainty of the "B(n, a,) Li reaction (O—(I)E_binﬁ’ and o-%_bin)

1 1
£ binp 804 O

total uncertainty of the 1OB(n, o 1)7Li reaction (o E bin)

0.5-21.4%0.6-1.9°0.7-0.8° 0.5-21.4%0.6—1.9"0.7-0.8

0.1-4.2°0.1-7.8"03-511° 0.1-3.8,0.1-3.4"09—-74°
12-10.9°2.9-11.9° 04-13"1.0-1.6
04-1406-10°1.0-15°

02-0.8,03-1.0°08-1.5

04-1406-10°1.0-1.5°
07-3.1%1.0-56"2.6-69
0.1-34%0.1-9.0"0.1-87
0.1-3.8%03-65",04—44°

<0.6",<0.7°,<0.7°
<04°,<0.3" <02°

0.3 0.3
1.0 1.0
<1.0 <0.1

- 02-1.6%0.6-20"18-95°
13 13
2.9-258"3.6-364" 1.7-43,19-46"
1.0-6.6"1.7-21.6" 04-2009-43"
28-21.6',2.6-173",45-53.0° 22-21.5,2.1-44"3.1- 124
47-263",47-36.7 32-216"28-63"

3.1-21.8,33-27.7 2.5-21.5%23-57°

a: Uncertainties for 1.0 eV < E,, <0.02 MeV. b: Uncertainties for 0.02 MeV < E, < 1.0 MeV. c: Uncertainties for 1.0 MeV < E, <2.5 MeV.

reaction hal% two reaction channels which are the IOB(n,
a0)7Li and B(n, a1)7Li reactions. Their differential cross

sections, 0—0E7bin,0 and o-lEibin’H, can be obtained by

0'(1)«:7bin,9 = R%ﬁbin,eo- E bind (8)
and

g 27bin,9 = R}Eﬁbin,ea- E_bin,6> ©)
where R%ﬁbin,e and R}E bing A€ the ratios of the differential

cross sections of the mB(n, a0)7Li and 10B(n, a1)7Li* reac-
tions over that of the 1OB(n, a)7Li reaction, respectively.
After the processes presented in Sections 3.1 — 3.6, the
weight of the events has been corrected at the correspond-
ing neutron energy bin and the detection angle, and the
ratios can be obtained from the spectrum of the net o
events. The peaks of a, and a; could be separated dir-
ectly from the spectrum in the low neutron energy region
from 1.0 eV to 0.01 MeV except for several detection
angles, such as 19.2° and 160.8°. However, as the neut-
ron energy increases, overlap occurs between the two
peaks. The cross sections of the two reaction channels
were obtained from 0.01 MeV to 1.0 MeV using the
double Gaussian functions fitting method; above 1.0
MeV, the two peaks overlap almost completely. The cal-
culation detail for ROEfbin,O andRj, . ,isdescribedas fellows.

Firstly, from the spectrum at the corresponding neut-

ron energy bin and the detection angle, the valley
between the two peaks of o, and a; could be found. If the
minimum height of the valley was less than the one-tenth
maximum height of the lower peak (usually a, peak), a
threshold at the least-count position would separate the
two peaks directly as an example shown in Fig. 11(a). In
this condition, the area of the overlap is less than 2% of
the a, or a; peak area, and the overlap is thus negligible.
Below 0.01 MeV, the a, and a; peaks of most spectra
could be separated directly, except for the spectra of sev-
eral detection angles, such as 19.2° and 160.8°.

Secondly, if the overlap between the two peaks in the
spectrum of net a events cannot be ignored, then double
Gaussian functions were used to fit them. Compared with
other fitting functions, such as the exponential function
and the polynomial function, the double Gaussian func-
tion agrees better with the measurement spectrum. Then
the area of the overlapping region would be separated by
the fitting result. A typical example is shown in Fig. 11(b).

After the calculated R bing @Nd R} bin,g* oy bing and
0'2 bind would be obtained from Egs. (6) and (7). The un-

certainties of the calculations of R% bing and R}E bing A€
2.9% —36.4% and 1.0% —21.6% (for 503 ofthe 885 0'% bind

results, this uncertainty is less than 10%; for 864 of the

885 o}, ping fesults, this uncertainty is less than 10%).
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Fig. 9. (color online) The present differential cross sections of the IOB(n, a)7Li reaction at selected energy points as a function of the

01, compared with existing results of evaluations and measurements [3, 5].
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Fig. 10. (color online) The angle-integrated cross sections of

the 10B(n, a)7Li reaction compared with existing results of
evaluations and measurements since 1965 [3, 5, 17].

The differential cross sections would be fitted by the
Legendre polynomial series, then the ratios of the angle-
integrated cross sections of the two reaction channel
would be calculated using fitting results Fmally, the
angle-integrated cross sections of the B(n ao) Li and

10. Ty ¥ .
B(n, a;)'Li reactions, ¥ . and o, , , were obtained.

E_bin i
The total uncertainties of the differential cross sections
% bing 204 o-E bin.g &r€ 4.7% — 36.7% and 3.1% — 27.7%,

respectively (for 271 of the 885 o bing results, this un-
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Fig. 11.

certainty is less than 10%; for 738 of the 885 o, ping TES-
ults, this uncertainty is less than 10%), and those of the

angle-integrated cross sections o-OE pin @nd ol pin 1€ 2.8%
—21.6% and 2.3% — 21.5% (for 31 of the 59 o-E pin TES-

ults, this uncertainty is less than 5%; for 37 of the 59
o} iy Tesults, this uncertainty is less than 5%). Sources of
uncertainty and their magnitudes were shown in Table 1.
The uncertainty of the 10B(n, 0p) "Li reaction is quite
large for E,, < 0.1 MeV because of the small counts of -
particles. Besides, the uncertainties of the ratios, R?

E _bin,0
and Ry, ping> AT€ quite large at the detection angles of
19.2° and 160.8°, because the emitted a-particles at these
two emission angles would have longer track in the
sample, which lead to increased energy loss and more
overlap of the two peaks. The final results are presented
in Tables A4-A6 and Tables A7-A9 of Appendix A. Se-
lected results of differential cross sections are shown in
Figs. 12 and 13, and the angle-integrated cross sections
are shown in Figs. 14 and 15. The differential cross sec-
tions of the 1OB(n a1)7Li* reaction are very similar to
those of the B(n a) Li reactlon below 1.0 MeV, be-
cause the cross section of ' B(n 04) "Li" reaction takes a
large proportion (> 75% below 0.5 MeV region and >

5% n the 0.5 MeV < E, < 1.0 MeV region) of the total
B(n a) Li reaction cross section. The differential cross
sections will be discussed in Section 5.

400

(b) * Net events
—— The fitting double Gaussian
En =0.50 MeV. functions
The fitting Gaussian function
300 6, =46.8 f th k
= of the ¢ peal
s |- - The fitting Gaussian function
E of the a; peak
= 2004
23
3
=

100

—
120

150 160

90 100 110 130 140 170

Amplitude channel

(color online) The separation of the &, and a,; peaks by (a) threshold at the detection angle 46.8° and at the neutron energy

1.00x10 * MeV and (b) the fitting method at the detection angle 46.8° and at the neutron energy 0.50 MeV.

4 Discussions
4.1 Comparison of the present results with different
measurements and evaluations

The present differential cross sections have been com-
pared with existing measurement data and evaluations

[3,5]:

1) For E, < 0 1 MeV the &)resent differential cross
sectlons of the' B(n a) Li, B(n, ao) Li and B(n
al) Li reactions agree well with the measurement data of
Hambsch [2] (2009, 0.40 keV — 1.20 MeV, after normal-
ization using ENDF/B-VIIL.0 data) and Stelts [7] (1979, 2
keV — 24 keV, after normalization using the ENDF/B-
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Fig. 12.  (color online) The present differential cross sections of the mB(n, a0)7Li reaction at selected energy points as a function of the

012, compared with existing results of evaluations and measurements [3, 5].

VIIL.O data). The present differential cross sections of the
"“B(n, a)'Li, "B(n, a,)'Li and ""B(n, a;)'Li reactions
show that the differential cross sections are almost iso-
tropic in the center-of-mass system and slightly forward-
peaked in the laboratory system, as well as those of dif-
ferent evaluations.

2) In the 0.1 MeV < E, < 1.0 MeV region, the
present differential cross sections of the loB(n, a)7Li and
1OB(n, a1)7Li* reactions agree with the measurement data
of Hambsch (2009, 0.40 keV — 0.98 MeV, after normaliz-
ation using ENDF/B-VIIL.0 data) [2], as well as the
ENDF/B-VIIIL.0 and ENDF/B-VII.1 library.

For the present differential cross sections of the 10B(n,

a0)7Li reaction, there are differences between the present
data and the measurement data of Hambsch [2], as well as
those of ENDF/B-VIII.0 and ENDF/B-VIL.1 library. In
this neutron energy region, compared with the measure-
ment data of Hambsch [2] and evaluation data, the
present differential cross sections are commonly higher in
the forward emission angles, and lower in the backward
angles. However, due to the large uncertainty of the
present results of the IOB(n, a0)7Li reaction, more re-
search is needed to clarify these differences.

Besides, the present differential cross sections of the
IOB(n, a0)7Li and IOB(n, a1)7Li* don’t agree with the res-
ults of Sealock (1976, 0.20 — 1.20 MeV) [6]. Compared
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(color online) The present differential cross sections of the IOB(n, a1)7Li* reaction at selected energy points as a function of

the 6,,, compared with existing results of evaluations and measurements [3, 5].

with the results of Sealock [6], the uncertainty of the
present differential cross sections is smaller. The average
uncertainty of the results of Sealock is 22.4%, while that of
the present results is 8.6% in this neutron energy region.

3) In the 1.0 MeV < E, <2.5 MeV region, the dis-
crepancies between the present differential cross sections
of the IOB(n, oc)7Li reaction and evaluations exist. Accord-
ing to the evaluations, including ENDF/B-VIILO,
ENDEF/B-VII.1 and CENDL-3.1 libraries, the differential
cross sections of the lOB(n, a)7Li reaction decrease mono-
tonously with the increasing of 6;,, while our present
results show non-monotone decreasing trend. There is no
other data in the 1.0 MeV < E, <2.5 MeV region ex-

cept the results of Sealock (1976, 0.20 — 1.20 MeV),
which have fairly big uncertainties (in the 1.0 MeV < En
< 1.20 MeV region, the average uncertainty of Sealock's
results is 26.4%, while that of the present results is 8.9%)
[6]. So, further researches are therefore demanded in the
MeV neutron energy region.

The present cross sections have been also compared
with existing measurement data from EXFOR library
since 1965 and evaluations [3, 5]:

1) For the IOB(n, a)7Li reaction, the present cross sec-
tions agree well with the measurement data of Friesen-
hahn (1975, 2.35 keV — 1.72 MeV) [18] for £, < 0.3
MeV, Sealock (1976, 0.20 — 1.20 MeV) [6] in the 0.2
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MeV < E, < 1.2 MeV region and Bevilacqu (2017, 0.50
—3.00 MeV) [17] in the 0.5 MeV < E, < 1.0 MeV region.
The present cross sections of the IOB(n, a)7Li reaction are
17.7% lower than those of Friesenhahn [18] for £, > 0.3
MeV, and 12.6% higher than those of Bevilacqu [17] for
E, = 1.0MeV.

2) For the IOB(n, a0)7Li reaction, the present cross sec-
tions agree well with the measurement data of Macklin
(1968, 0.04 — 0.52 MeV) [19] in the 0.04 MeV < E, <
0.1 MeV region, Sealock (1976, 0.20 — 1.20 MeV) [6] in
the 0.2 MeV < E, < 1.0 MeV region, and Bevilacqu
(2017, 0.50 — 3.00 MeV) [17] in the 0.8 MeV < E,< 1.0
MeV region. The present cross sections of the IOB(n,
a0)7Li reaction are 19.5% higher than those of Macklin
[19] for E, > 0.1 MeV and 8.1% lower than those of

Bevilacqu [17] for E,, < 0.8 MeV.

3) For the mB(n, a1)7Li* reaction, the present cross
sections agree well with the measurement data of Schrack
(1978, 3.82 keV — 0.63 MeV) [20], Viesti (1979, 0.10 —
2.20 MeV) [21], Sealock (1976, 0.20 — 1.20 MeV) [6],
Schrack (1993, 0.20 — 4.06 MeV) [22] and Bevilacqu
(2017, 0.50 — 3.00 MeV) [17].

Compared with different evaluations, including
ENDF/B-VIILO, ENDF/B-VII.1, JENDL-4.0, ROS-
FOND-2010 and CENDL-3.1 libraries, the present cross
sections of the 10B(n, a0)7Li and IOB(n, a1)7Li* reactions
generally agree better with ENDF/B-VIIIL.O library; those
of the 10B(n, oc)7Li reaction agree well with ENDF/B-

VIIL.O library for £, < 1.8 MeV, and well with ENDF/B-
VII.1 library for E, > 1.8 MeV [5].

4.2 The future experimental plan

The present results have two major sources of uncer-
tainty: for the low neutron energy region (£, < 1.0 keV),
the major source is the uncertainty of the relative neutron
fluence; and for the high neutron energy region (£, > 2.0
MeV), the major source is the uncertainty of the unfold-
ing of the expanding of neutron energy due to the double-
bunched operation mode. As mentioned in Section 2.1,
the experiment was performed at Endstation #1 (the
length of flight path was 57.99 m) while the neutron spec-
trum was measured at Endstation #2 (the length of flight
path was 75.78 m), so the actual neutron energy spec-
trum should be a little different between the two posi-
tions. The absolute cross sections are affected by the un-
certainty of the neutron energy spectrum, while the relat-
ive angular distributions are not. The results of simula-
tion by Fluka code was used to determine this effect [10].
According to the simulation, the deviations between the
spectrum of the two position were expected to be less
than 2% in the 0.3 — 0.5 MeV region which was chosen
for normalization. In the 0.1 — 2.5 MeV region, the devi-
ations were less than 4%. Besides, one could notice that
the neutron energy spectrum has fairly big uncertainty for
E, <1.0 keV because of the resonance of the cross sec-
tion of the 235U(n, f) reaction below 2.5 keV region and
the uncertainty of the moderation length of the neutron
source. In the future, precise neutron energy spectrum at
Endstation #1 should be measured.

The present measurement results are limited in £, <
2.5 MeV region; more work should be done in the higher
neutron energy region. Besides, the peaks of o and «
could not be separated for £, > 1.0 MeV in the present
work; thinner sample and the detectors with higher resol-
ution should be used in the future. The unfolding of the
expanding of neutron energy due to the double-bunched
operation mode would introduce fairly big uncertainty for
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E,> 2.0 MeV, so the single bunched proton beam should
be used in the coming work.

5 Theoretical analysis

As shown in Fi igs. 10 14 and 15, the cross sections of
the ' B(n o) "Li and ' B(n 01) "Li* reactions are smooth
and obe the 1/v law for £, < 0.1 MeV, as well as those
of the "'B(n, %) "Li reaction for E, < 0.01 MeV. The

B(n 04) Li reactron domrnates below 0.01 MeV re-
gion where the ' B(n 01) /! B(n o) cross-section ratio is
93.77%=+0.92% according to the present results. For the
low neutron energy region (£, = 0.1 MeV) the present
drfferentlal cross sections of the ' B(n oc) Li, B(n ao) Li
and B(n al) Li reactions are almost isotropic in the
center-of-mass system and slightly forward-peaked in the
laboratory system as shown in Figs. 9 (a) — (d), Figs. 12
(a) — (c) and Figs. 13 (a) — (c)

The big “B(n, oy / B(n, a) cross-section ratio for
the low neutron energy region could be explained by the
resonance reaction mechanism and the level structure of
the ''B compound system [23]. When the B target nuc-
leus interacts with the low-energy neutrons (1,=0), the
scattering and bound states with J'=7/2" of the com-
pound nucleus B would be formed, then ''B Would de-
cay to "Li or 'Li". The s-wave scattering state of "'B has
the resonance energy of £, =0.37 MeV, and the excita-
tion energy of "Li" is 0.48 MeV. With the broad s-wave
state Ly =0.77 MeV and Iy c vy = 0.113 MeV), the

B(n 04) L1 reaction would have large cross section in
the low neutron energy region. The o, partial width
(Fwocmy = 0.001 MeV) is negligible compared to the %
partial width, so it is very difficult for the B(n ao) "Li
reaction to have the resonance with this state of ''B. Be-
sides, the two 7/2" s-wave states are primarily respons-
ible for the 1/v law of the excitation function for the low
neutron energy region [24].

In the neutron energy range from 01 MeV to 10
MeV, the differential cross sections of the B(n 04) Li’
reaction are forward-peaked as shown in Figs. 13 (d) )
which are also mainly contrlbuted by the two 7/2" s-wave
states of the ''B [24]. For the ' B(n 0p) "Li reaction, the
differential cross sections are backward-peaked in 0.3 —
0.6 MeV region as shown in Fig. 12 (e), which are caused
by the resonance of 5/2° p-wave state of the "B which
would occur as E, = 0.52 MeV. As for the excitation
function, the resonance of 5/2 p-wave state would lead to
a peak of the B(n 0p) "Li reaction around E, =0.50

Appendix A

Tables A1-A9 results of differential and angle-integrated cross

MeV. Because of the competrtlon of the ' B(n %) "Li re-
action, the cross section of the B(n 04) "Li" reaction
would decrease rapidly above 0.50 MeV region [2].

For 1.0 MeV < E, <2.5 MeV, the differential cross
sections of the B(n oz)7L1 reaction are approximately
forward-peaked in the laboratory (lab) system, while the
deviations exist between the present measurements and
evaluations. For example, the anomaly was observed as
shown in Fig. 9 (h) around £, = 1.80 MeV. It might be
due to the contribution of the resonance of the 9/2" p-
wave state at £, = 1.83 MeV and 52" or 712" d-wave
state at E, = 1.88 MeV of "B [25]. These resonance
states would also 1ead to the peak of the excitation func-
tion of the B(n a) "Li reaction near E, = 180 MeV as
shown in Fig. 10.

6 Conclusions

In the present work, with 15 silicon detectors distrib-
uted from 19.2° to 160. 8° dlfferentral and angle integ-
rated Cross sectrons for the ' B(n a) Li, B(n o) "Li and

B(n 01) "Li" reactions have been measured using the
LPDA detector system at CSNS Back-n white neutron
source. Compared with existing measurements, the
present results have been obtained in the wider neutron
energy range. The differential and angle integrated cross
sections were obtained for the ' B(n a) Li reaction in the
1.0 eV < E, < 2.5 MeV region (67 energy pomts) as
well as the two reaction channels, 10B(n o) "Li and
10B(n 04) 7Li* inthe 1.0 eV < E, < 1.0 MeV region (59
energy points). There is no previous measurement datum
of the differential cross section of the B(n a) Li reac-
tion existing in EXFOR library in the 1.2 MeV <E, <2.5
MeV region; the present data are the first measurement
results in this region. The measurement results have been
analyzed by the resonance reaction mechanism and the
level structure of the ''B compound system. Compared
with most existing measurements and evaluations, the
present results show a good agreement except for several
energy points around 1.0 MeV and above 2.0 MeV,
which need further research especially in the MeV neut-
ron energy region.

The authors are indebted to the operation crew of the
CSNS Back-n white neutron source. Dr. Qiwen Fan from
China Instztute of Atomic Energy is appreciated for pre-
paring the "B samples. Prof. Zhenpeng Chen from
Tsinghua University is appreciated for the beneficial dis-
CUSSIONS.

sections of the 10B(n, a)7Li, 10B(n, a0)7Li and 10B(n, a1)7Li* reactions.
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Table Al. The differential cross sections of the loB(n, (x)7Li reaction in the laboratory reference system.

E, /MeV

9E bing

/(mb/sr)

19.2°

26.9°

36.5°

46.7°

57.3°

68.0°

1.00x10+4.2x10™

1.26x10 +5.4x10

9

1.58x10°+6.8x10™

9

2.00x10 *+8.7x10

2.51x10 1,110

8

3.16x10 *£1.4x10

3.98x10 *+1.8x10°

8

5.01x10 *+2.3x10

6.31x10 °+2.9x10"*

8

7.94x10 *+3.7x10

1.00x10°+4.7x10™

8

1.26x10 °+6.4x10

1.58x10°+8.6x10™

7

2.00x10 °+1.2x10

7

2.51x107°+£1.6x10~

7

3.16x10 *+2.1x10

7

3.98x10°+£2.7x10~

7

5.01x10 *+3.6x10

7

6.31x10°+4.8x10~

7

7.94x10 *+6.4x10

7

1.00x10 “+8.4x10°

6

1.26x10 *+1.0x10

6

1.58%10 “+1.3x10

6

2.00x10 *+1.6x10

6

2.51x10 “42.0x10°

6

3.16x10 *+2.5x10

6

3.98x10 *+£3.1x10"

6

5.01x10 *+3.9x10

6

6.31x10 *+4.8x10"

6

7.94x10 *+6.1x10

6

1.00x10 *+7.7x10
1.26x10°+9.8x10 °
1.58x10 *+1.3x10"°
2.00x10 °+1.6x10"
2.51x10 *+2.1x10°
3.16x10°+2.7x10"°
3.98x10 "+£3.6x10°
5.01x10°+4.8x10"°
6.31x10 "+£6.4x10"°
7.94x10°+8.6x10"

4.99x10"+2.1x10°

4.13x10*1.2x10

3

2

3.30x10"+9.7x10

3

3.07x10*£1.0x10

2.64x10"+1.2x10°

3

2.94x10*1.1x10

2.09%10"+2.5%10°

3

2.07x10*1.5%10

2.03x10*+1.1x10°

3

1.70x10*3.5% 10

2

1.68%10*+6.5%10

3

1.45%10%1.3x10

1.11x10%*1.7x10°

3

9.50x10°+1.7x10

2

1.04x10*5.1x10

3

7.29x10°+1.6%10

2

7.73x10°£7.1x10

2

7.24x10°+5.2x10

2

5.40x10°+5.4x10

2

5.40x10°+5.1x10

2

4.76x10°+3.7x10

2

4.48x10°+4.7x10

2

3.72x10°+2.9x 10

2

3.37x10°+2.8x10

2

3.08x10°+2.7x10

2

2.78x10°+1.9%10

2

2.63x10°+1.8x10
2.28x10°+1.2x107
1.98x10°+8.4x10'
1.79%10°49.4x 10"
1.40%10°+6.4x10'
1.24x10°+4.8x10"
1.17%10°+4.3x10'
1.06x10°+3.9x10"
8.72x10°+5.7x10"
8.74x10°+3.6x10"
7.05x10°+3.1x10"
5.90x10°+2.5x10"
6.05x10°+2.5%10"
5.11x10°£2.7x10"

5.00x10*2.2x10°
4.18x10*1.2x10°

2

3.24x10%9.4x10
3.10x10"£1.0x10’
2.65x10%1.2x10
2.96x10"+1.1x10’
2.16x10%2.5x10’
2.07x10"1.5%10°
2.11x10%1.1x10’
1.69x10"+3.5%10’

2

1.61x10*£6.3x10
1.50x10*1.3x10’
1.14x10*1.7x10°
9.39x10°+1.7x10’

2

1.03x10*+5.1x10
7.35x10°+1.6x10°

2

7.36x10°+6.7x10

2

7.22x10°+5.2x10

2

5.42x10°+5.4x10

2

5.24x10°+5.0x10

2

4.78x10°+3.7x10

2

4.00x10°+4.3x10

2

3.72x10°+2.9x 10

2

3.07x10°+2.6x10

2

2.87x10°+2.5% 10

2

2.41x10°+1.7%10

2

2.49%10°+1.7x10
2.04x10°+1.1x107
1.74x10°+7.7x10"
1.62x10°+8.8x10"
1.40x10°+6.2x 10"
1.19%10°+4.6x10"
1.08x10°+5.0x10"
1.04x10°+3.8x10"
8.82x10°+5.5x10"
8.29x10°+3.3x10"
7.71x10°+3.3x 10"
6.07x10°+2.5x10'
5.94x10°+£2.4x10"
5.40x10°+2.5x10"

5.05x10*2.2x10°
4.22x10*1.2x10°

2

3.27x10*9.4x10
3.08x10"£1.0x10’
2.63x10%1.2x10’
2.92x10*1.1x10°
2.12x10%2.5%10’
2.06x10"1.5%10°
2.03x10%1.1x10’
1.70x10*+3.6x10’

2

1.66x10*£6.4x10
1.44x10"t1.3x10’
1.12x10*1.7x10
9.45x10°+1.7x10°

2

1.07x10"+5.2x10
7.40x10°+1.6x10°

2

7.55%10°+6.9x10

2

7.00%10°+5.0x10

2

5.37x10°+5.4x10

2

5.16x10°+4.9x10

2

4.62x10°+3.6x10

2

4.23%10°+4.4x10

2

3.57x10°+2.8x10

2

3.08x10°+2.6x10

2

2.91x10°+2.5%10

2

2.47x10°+1.7x10

2

2.28x10°+1.6x10
2.04x10°+1.0x107
1.87x10°+8.1x10"
1.67x10°+8.6x10"
1.42x10°+6.1x10"
1.20x10°+4.3x10"
1.18%10°+4.0x10"
1.03x10°+3.6x10"
9.22x10°+5.6x10"
7.96x10°+3.0x10'
7.62x10°+2.8x10"
6.39%10°+2.4x10'
5.63x10°£2.3x10"
5.06x10°£2.4x10"

4.96x10'+2.2x10°
4.22x10*1.2x10°

2

3.27x10%9.5%10
3.06x10"£1.0x10°
2.67x10*1.2x10
3.04x10"£1.1x10°
2.13x10%2.5x10’
2.12x10%£1.6x10°
2.03x10%1.1x10’
1.73x10'£3.6x10’

2

1.64x10*£6.3x10
1.44x10"£1.3x10’
1.13x10*:1.7x10°
9.42x10°+1.7x10°

2

1.05%10"+5.1x10
7.53x10°+1.6x10°

2

7.45%10°£6.8x10

2

6.92x10°+5.0x10

2

5.34x10°+£5.3x10

2

5.18x10°+4.9x10

2

4.80x10°+3.7x10

2

4.32x10°+4.5%10

2

3.62x10°£2.8x10

2

3.15%10°+2.6x10

2

2.93x10°+£2.5x10

2

2.29x10°+1.6x10

2

2.40x10°+£1.6x10
2.30x10°+1.1x107
1.81x10°+7.8x10"
1.64x10°+8.2x10'
1.49%10°+6.3x 10"
1.32x10°+4.4x10'
1.11x10°+4.0x10"
1.03x10°+3.6x10'
9.55%10°+5.8x10"
8.36x10°+3.1x10"
7.54x10°+2.7x10"
6.32x10°+2.3x10'
5.91x10°+2.2x10"
5.35%10°+2.3x10'

5.06x10*2.1x10°
4.24x10*+1.2x10°

2

3.29x10%9.5%10
3.13x10%£1.0x10°
2.61x10%1.2x10°
2.98x10"1.1x10°
2.14x10*2.5%10°
2.07x10%1.5%10°
2.07x10*1.1x10°
1.75x10'3.7x10’

2

1.62x10%£6.3x10
1.45x10"1.3x10’
1.16x10"£1.7x10°
9.46x10°+1.7x10°

2

1.02x10"+5.0x 10
7.49%10°+1.6x10°

2

7.60x10°£6.9x10

2

7.25%10°+5.2x10

2

5.37x10°+5.4x10

2

5.00x10°+4.8x10

2

4.74x10°+3.7x10

2

4.41x10°+4.6x10

2

3.86x10°+£3.0x10

2

3.14x10°+2.6x10

2

2.85%10°+2.5%10

2

2.55x10°+1.7x10

2

2.40%10°+1.7x10
2.19x10°+1.1x10°
1.89x10°+8.2x10"
1.60x10°+8.9x10'
1.38%10°+6.0x10"
1.24x10°+4.4x10'
1.13%10°+4.0x10"
1.04x10°+3.6x10'
9.03x10°+5.8x10"
7.91x10°+3.0x10'
7.60x10°+2.8x10"
6.21x10°+2.4x10"
5.66x10°+2.2x10"
5.29%10°£2.4x10'

5.00x10*£2.0x10°
4.16x10*+1.2x10°
3.29x10*£9.5x10”
3.13x10*:1.0x10°
2.61x10"+1.2x10°
3.01x10*1.1x10°
2.09%10"4+2.5%10°
2.13x10*1.6x10°
2.05%10"+1.1x10°
1.75x10*3.7x10°
1.65%10"+6.4x10
1.45x10*+1.3x10°
1.12x10*1.7x10°
9.19x10°+1.7x10°
1.03x10%+5.1x10
7.19x10°+1.6x10°
7.49%10°+6.8x10°
7.07x10°+5.1x10
5.08x10°+5.1x10°
5.10x10°+4.9x10
4.55%10°+3.5%10°
4.13x10°+4.3x107
3.61x10°+2.8x10°
3.04x10°+2.5x10
2.86x10°+2.5%10
2.36x10°+1.6x10°
2.27x10°+1.6x10
2.10x10°+1.1x10
1.73x10°+7.9x10"
1.62x10°+8.4x10"
1.25%10°+5.7x10"
1.13x10°+4.6x10'
1.08x10°+4.2x10"
9.41x10°+4.0x10"
7.98x10°+5.5%10"
7.39x10°+3.5%10"
6.85x10°+3.0x10"
5.44x10°+2.5%10"
5.53x10°+2.3x10"

4.81x10°2.4x10"
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Table Al-continued from previous page

TE bing /(mb/sr)

19.2° 26.9° 36.5° 46.7° 57.3° 68.0°

E, MeV

1.00x107°£1.2x10™"  5.14x10%+2.7x10'  4.89x10%+2.6x10'  5.04x10%+2.6x10'  5.01x10%+2.6x10'  4.69x10°+2.5x10'  4.71x10+2.6x10'
1.26x10 *£1.6x10*  4.01x10%£1.6x10"  4.33x10°£1.6x10'  4.46x10°1.6x10'  4.49x10°£1.6x10'  4.22x10°+1.6x10"  4.18x10°+1.7x10'
1.58x107°£2.2x10"  3.81x10%+1.6x10'  3.83x10%+1.5x10'  3.99x10°+1.5x10'  3.81x10%t1.5x10'  3.94x10’+1.6x10'  3.54x10°+1.5x10'
2.00x10 *41.2x10*  3.61x10°£1.9x10"  3.56x10°£1.9x10'  3.62x10°+1.8x10"  3.49x10°+1.7x10'  3.61x10°+1.8x10"  3.10x10°+1.8x10'
251x107°£1.5x101 3.44x10%£1.5x10"  321x10%£1.5x10"  3.22x10°%+1.4x10"  3.34x10°£1.4x10"  3.18x10°£1.4x10"  2.77x10°+1.5x10'
3.16x10 £1.9x10 ¢ 2.70x10%+1.6x10"  2.68x10°£1.5x10'  2.61x10%+1.5x10"  2.46x10°£1.5x10'  2.63x10%+1.6x10'  2.33x10°+1.6x10'
3.98x10 42.4x10°"  2.66x10%+1.4x10"  2.42x10°£1.3x10"  2.52x10°£1.3x10'  2.45x10°£1.3x10"  2.56x10°£1.3x10"  2.22x10°+1.3x10'
50110 °43.0x10 ¢ 2.30x10%+1.1x10"  221x10°£1.1x10"  2.34x10%1.0x10"  2.30x10°£1.0x10"  2.18x10°:1.0x10'  2.02x10°+1.0x10'
6.31x10 43.8x10"  2.15x10°+8.1x10°  2.08x10°£8.0x10°  2.17x10°£7.9x10°  2.11x10°£7.9x10°  2.03x10°£7.9x10°  1.92x10°+8.0x10°
7.94x10 744810 ¢ 1.91x10%+7.6x10°  1.97x10°£7.6x10°  1.93x10°+7.4x10°  1.87x10°£7.3x10°  1.90x10’+7.5x10°  1.66x10°+7.2x10°
1.00x107'+6.1x10*  1.86x10%+5.1x10°  1.84x10%+5.1x10°  1.79x10°+5.0x10°  1.75x10°+4.9x10°  1.73x10°+4.8x10"  1.52x10°+4.7x10’
2.00x10 '+£1.3x10°  1.43x10°4.1x10"  1.37x10°£3.9x10°  1.36x10°+4.0x10°  1.31x10°£3.7x10°  1.27x10°+3.6x10°  1.12x10°+3.4x10°
3.00x10 42,0107 1.11x10+3.1x10°  1.08x10°+2.8x10°  1.05x10°+2.8x10°  1.02x10°£2.7x10°  9.82x10'+2.7x10°  8.38x10'+2.4x10°
4.00x10 '42.9x10°  1.17x10°43.7x10"  1.11x10°3.6x10°  1.08x10°+3.5x10°  9.67x10'+3.2x10°  9.03x10'+2.9x10°  7.38x10'+2.4x10°
5.00x10 '43.9x10°  1.24x10+5.7x10°  1.17x10°£5.5x10°  1.10x10°£5.0x10°  9.86x10'+4.7x10°  8.69x10'+4.0x10°  7.06x10'+3.2x10°
6.00x10 '+5.0x10°  8.34x10'+4.5x10°  8.00x10'+4.2x10°  7.22x10'+3.6x10°  6.63x10'£3.6x10°  6.04x10'+3.1x10°  4.83x10'+2.7x10°
70010 '46.1x10°  4.93x10'+2.6x10°  5.09x10'+2.3x10°  4.79x10'+2.1x10°  4.36x10'£2.0x10°  3.96x10'£1.7x10°  3.09x10'+1.8x10°
8.00x10 '+7.4x10°  3.94x10'+1.8x10°  3.81x10'+1.7x10°  3.61x10'+1.6x10°  3.19x10'+1.5x10°  2.63x10'+1.9x10°  2.32x10'+1.3x10°
9.00x10 '48.7x10°  3.64x10'+2.3x10"  3.28x10'+2.1x10°  2.83x10'+1.8x10°  2.69x10'£1.7x10°  2.50x10'£1.7x10°  2.15x10'+1.7x10°
1.00x10°£1.0x10 > 2.97x10'+1.3x10°  2.94x10'+1.4x10"  2.61x10'+1.5x10°  2.52x10'+1.3x10"  2.74x10'+1.7x10°  1.80x10'+1.2x10’
1.20x10°£1.3x107°  2.73x10'£1.4x10°  2.44x10'£1.2x10°  2.49x10'£1.2x10°  2.07x10'+1.5x10°  1.85x10'+1.7x10°  1.74x10'+1.2x10°
1.40x10°£1.7x10 > 2.93x10'+1.8x10°  3.10x10'42.0x10"  3.01x10'+2.5x10°  2.49x10'+1.6x10"  2.36x10'+1.4x10°  2.36x10'+2.4x10’
1.60x10°+2.0x10°  3.79x10'£2.1x10°  3.49x10'£2.1x10°  3.76x10'2.0x10°  4.09x10'+2.5x10°  4.25x10'+2.6x10°  3.68x10'+1.8x10°
1.80x10°2.4x10 > 5.51x10'+3.7x10°  4.65x10'3.9x10"  4.70x10'+4.5x10°  5.94x10'+3.2x10"  5.74x10'+3.0x10°  5.18x10'+5.3x10’
2.00x10°+2.8x107°  5.71x10'£3.4x10°  6.12x10'£3.1x10°  5.83x10'2.7x10°  5.44x10'+3.0x10°  4.94x10'+2.8x10°  4.16x10'+2.5x10°
220x10°3.2x10°  4.73x10'+7.0x10°  5.37x10'45.3x10"  5.64x10'+4.2x10°  3.34x10'+2.6x10"  2.94x10'+1.9x10°  2.84x10'+3.6x10’
240x10°3.7x10 7 1.43x10'+1.3x10°  3.39x10'+4.0x10°  3.74x10'+4.4x10°  1.89x10'+1.9x10°  222x10'+2.2x10°  2.83x10'+1.4x10'

Table A2. The differential cross sections of the lOB(n, a)7Li reaction in the laboratory reference system.

E, MoV T bing /(mb/sr)
78.8° 90.3° 101.2° 112.0° 122.7°
1.00x10°+4.2x10”° 4.96x10%2.1x10° 5.09x10%2.1x10’ 5.20x10*2.4x10° 5.09x10*+2.1x10° 5.16x10*+2.3x10°
1.26x107°+5.4x10”° 4.24x10"£1.2x10° 439x10*+1.3x10’ 434x10'+1.2x10’ 432x10"+1.2x10° 4.34x10"£1.2x10°
1.58x10 °£6.8x10" 3.33x10"£9.6x10° 3.38x10'£9.8x10° 3.38x10"£9.8x10° 3.35x10"£9.6x10° 3.34x10%£9.7x10°
2.00x10°+8.7x10”° 3.08x10"+£1.0x10° 3.17x10%1.1x10° 3.15%10%£1.0x10° 3.18x10%1.1x10° 3.18x10%1.0x10°
2.51x10°+1.1x10™* 2.69x10%1.3x10° 2.70x10*1.3x10’ 2.77%10*1.3x10° 2.69x10%1.3x10 2.77x10%1.3x10°
3.16%10 *+1.4x10™° 2.99x10*+1.1x10° 3.11x10%1.1x10° 3.07x10%1.1x10° 3.11x10%1.1x10° 3.03x10%1.1x10°
3.98x10 *+1.8x10 * 2.15x10%2.5%10° 2.25x10*2.6x10 2.19x10%2.6x10° 2.22x10%2.6x10° 2.20x10%2.6x10°
5.01x10 *+2.3x10™° 2.05%10"1.5%10° 2.10x10*1.5%10° 2.11x10%1.5x10° 2.13x10"1.6x10° 2.12x10*1.6x10°
6.31x10 *+2.9x10 ® 2.08x10"£1.1x10° 2.10x10*£1.1x10° 2.12x10*1.1x10° 2.09x10*+1.1x10° 2.16x10"1.2x10°

Continued on next page
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Table A2-continued from previous page

E, MeV

TE bing /(mb/sr)

78.8°

90.3°

101.2°

112.0°

122.7°

7.94x10 *+3.7x10
1.00x107°+4.7x10™
1.26%10 °+6.4x10""
1.58x107°+8.6x10™
2.00x10 *+1.2x10"
2.51x107°+1.6x10”
3.16x10 °+2.1x10 7
3.98x10 *+2.7x10"
5.01x10 *+3.6x10 '
6.31x10 "+4.8x10"
7.94x10 "+6.4x10
1.00x10 *+8.4x10”
1.26x10+1.0x10™°
1.58x107"+1.3x10™°
2.00x107*+1.6x10™°
2.51x10 *+2.0x10°
3.16x10*+2.5%10™°
3.98x10 *+3.1x10 °
5.01x10 *+3.9x10™°
6.31x10 *+4.8x10°
7.94x107"+6.1x10™°
1.00x107°+7.7x10°°
1.26x10 *+9.8x10°°
1.58x107+1.3x107
2.00x10 +1.6x10"°
2.51x107°+2.1x10°°
3.16x10 *+2.7x10°°
3.98x107+3.6x10"°
5.01x10 °+4.8x10 >
6.31x107£6.4x10"°
7.94x10 *+8.6x10
1.00x101.2x10™*
1.26x10 *+1.6x10"*
1.58x1072.2x10™"
2.00x10°£1.2x10™"
2.51x107+1.5%x10™"
3.16x10 “+1.9x10 "
3.98x10°£2.4x10™"
5.01x10 *+3.0x10~*

3

1.74x10*3.6x10

2

1.68%10*£6.5x10

3

1.46x10"+1.3x10

3

1.13x10*%1.7x10

3

9.29x10°+1.7x10

2

1.06x10*+5.2x10

3

7.31x10°+1.6%10

2

7.36x10°+6.8x10

2

7.09x10°+5.1x10

2

5.32x10°+5.3x10

2

5.16x10°+4.9x10

2

4.55%10°+3.5%10

2

4.19x10°+4.4x10

3.54x10°42.8x10

2

3.24x10°+2.7x10

2

2.81x10°+2.5%10

2

2.58x10°+1.8x10

2

2.36x10°+1.6x10
2.06x10°1.1x10°
1.72x10°+8.2x10'
1.51x10°+8.4x10"
1.28x10’+6.3x10'
1.14x10°+5.1x10"
1.06x10’+4.3x10'
9.74x10%+4.1x10'
9.26x10°£6.0x10'
7.90x10°+3.5x10'
6.68x10°+3.1x10'
6.09%10°+2.6x10'
5.23x10°+2.9x10'
4.69x10°+2.5%10"
4.27x10°2.5%10'
4.27x10°+1.8x10'
3.84x10°1.6x10'
3.40x10°2.0x10'
3.11x10°1.6x10'
2.40x10°£1.7x10'
2.29%10°+1.4x10'
2.12x10%1.1x10'

1.75x10"+3.6x10
1.68x10"+6.5x10
1.46x10*+£1.3x10°
1.17x10*1.7x10
9.78x10°+1.8x10’
1.08x10"+5.3x10
7.41x10°+1.6x10°
7.92x10°+7.2x10°
7.26x10°+5.2x10
5.52x10°+5.5%10°
5.22x10°£5.0x10°
4.69x10°+3.6x107
435x10’+4.5x10
3.60x10°+2.8x10°
3.25%10°£2.7x10°
3.01x10°2.6x10
2.56x10°+1.7x10°
2.47x10°+1.6x10
2.17x10°+1.1x10°
1.88x10’+7.7x10'
1.67x10°+8.1x10'
1.45x10°+5.8x10'
1.33x10°+4.4x10'
1.18x10’+3.9x10'
1.03x10°+3.3x10'
9.55x10°+£5.4x10'
8.05x10°2.9x10'
7.17x10°£2.6x10'
6.04x10"+2.2x10'
5.91x10°+2.0x10'
5.23x10°+2.2x10'
5.04x10°+2.5x10'
4.39x10°+1.6x10'
3.67x10%1.4x10'
3.52x10°1.7x10'
2.93x10%1.3x10'
2.60x10°+1.3x10'
2.47x10%+1.2x10'
2.08x10°9.2x10"

1.82x10%3.8x10°
1.69x10"+6.5x10
1.46x10*1.3x10°
1.16x10*1.7x10’
9.56x10°+1.7x10°
1.07x10"£5.2x10
7.39x10°+1.6x10°
7.85%x10°+7.2x10°
7.36x10°£5.3x10°
5.62x10°+5.6x10°
5.25%10°£5.0x10°
4.75%10°+3.6x10°
4.52x10’+4.7x10°
3.93x10°+3.0x107
3.27x10°£2.7x10°
2.87x10°+2.5%10
2.49x10’+1.6x10
2.52x10°+1.7x107
2.24x107+1.1x107
1.81x10°£7.4x10'
1.72x10°+8.3x10'
1.49x10°+5.9x10'
1.30x10°+4.1x10'
1.14x10’+3.7x10'
1.04x10°+3.2x10'
9.48x10°+5.4x10'
8.67x10°+2.9x10'
7.63%10°2.5%10'
6.57x10°+2.2x10'
6.01x10™+2.1x10'
5.27x10°+2.2x10"
4.96x10°+2.5%10'
4.12x10°+1.4x10'
3.76x10%+1.3x10'
3.71x10°1.6x10'
2.97x10°1.3x10'
2.47x10°1.3x10'
2.37x10°1.1x10'
2.12x10°+9.5x10°

1.76x10*+3.7x10’
1.66x10*+6.4x107
1.50x10*+1.3x10’
1.16x10*1.7x10°
9.23x10°+1.7x10°
1.06x10%+5.2x10
7.59x10°+1.6x10°
7.73x10°+7.0x10
7.31x10°+5.2x10
5.46x10°+5.4x10°
5.22x10°+4.9x10
4.81x10°+3.7x10°
4.24x10°+4.4x107
3.65x10°+2.8x10°
3.35x10°+2.7x10°
3.12x10°£2.7x10
2.49x10°+1.6x107
2.44x10°£1.6x10°
2.13%x10°+1.0x10°
1.81x10°+7.4x10'
1.71x10°+8.2x10'
1.43x10°+5.8x10'
1.31x10°+4.0x10"
1.14x10°+3.6x10'
9.88x10°+3.1x10"
9.53x10°+5.4x10"
8.83x10°+2.9x10"
7.14x10°+2.4x10"
6.17x10°£2.1x10"
5.86x10°+2.0x10"
5.14x10°£2.1x10'
4.75%x10°+2.3x10"
4.19x10°1.4x10"
3.78x10°+£1.3x10"
3.26x10°+1.5x10"
2.91x10°+1.2x10"
2.51x10°+1.3x10"
2.26x10°+1.1x10'
2.01x10%£9.0x10°

3

1.76x10*3.7x10

2

1.72x10*6.7x10

3

1.53x10%1.3x10

3

1.20x10*1.8x10

3

9.74x10°+1.8x10

2

1.07x10*+5.3x 10

3

7.48x10°+1.6%10

2

7.55%10°+6.9%10

2

7.22x10°£5.2x10

2

5.53x10°+5.5x10

2

5.30x10°+5.0x10

2

4.78x10°+3.7x10

2

4.48x10°+4.7x10

3.54x10°2.7x10

2

3.16x10°+2.6x10

2

3.08x10°+2.7x10

2

2.72x10°+1.8x10

2

2.51x10°1.7%10
2.16x10°£1.1x10°
1.93x10’+8.0x10'
1.65%10°+8.3x10"
1.41x10°+5.9x10'
1.25%10°+4.2x10"
1.17x10’+4.1x10'
1.05x10°+3.5%10'
9.24x10°+5.4x10'
8.82x107+3.1x10'
7.21x10°£2.6x10'
6.41x10°+2.3x10'
5.60x10°+2.1x10"
5.18x10+2.3x10"
4.80x10°2.4x10'
4.07x10°+1.5%10'
3.63x10°1.4x10'
3.48x10°1.7x10'
2.97x10°1.4x10'
2.57x10°1.4x10'
2.31x10%1.2x10'
2.01x10%+9.7x10°
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Table A2-continued from previous page

E, MoV T bing /(mb/sr)
78.8° 90.3° 101.2° 112.0° 122.7°
6.31x10 " °+3.8x10"* 1.77x10°+8.3x10° 1.80x10°+£6.9x10° 1.91x10°+7.2x10° 1.79x10°+6.7x10° 1.78x10°+7.3x10°
7.94x10 "+4.8x10 " 1.65x10°+7.8x10° 1.69x10°+6.6x10° 1.64x10°+6.6x10° 1.65%10°+6.5x10° 1.57x10°+7.0x10°
1.00x10 '+6.1x10"* 1.61x10°+4.8x10° 1.58x10°+4.5x10° 1.48x10°+4.4x10" 1.47x10°+4.1x10° 1.43x10°+4.4x10°
2.00x107'+1.3x107 1.13x10°3.3x10° 1.07x10°3.2x10° 1.04x10%+3.0x10° 9.86x10'+2.9x10° 9.94x10'+3.0x10°
3.00x10 '£2.0x10 8.46x10'+2.5x10° 7.65x10'+2.3x10’ 7.77x10'+2.3x10° 7.06x10'+2.1x10° 7.12x10'+2.3x10°
4.00x10'+2.9x107 6.96x10'+2.4x10° 6.33%10'+£2.1x10° 5.69%10'+2.0x10° 5.18x10'+1.8x10° 5.08%10'+2.0x10°
5.00x10 '+3.9x10 6.45%10'+3.0x10° 5.24x10'+2.1x10’ 4.53x10'+2.0x10° 3.89x10'+1.6x10° 3.54x10'+1.5%10°
6.00x10"'+5.0x10" 4.60x10'+2.6x10° 3.54x10'+£1.7x10° 3.25%10'+1.7x10° 2.81x10'+1.4x10° 2.57x10'+1.3x10°
7.00x10 '+6.1x10°> 3.09x10'+1.6x10° 2.43x10'+1.2x10° 2.42x10'+1.3x10° 2.02x10'+1.1x10° 1.98x10'+1.2x10°
8.00x10 '+7.4x10” 2.22x10'+1.6x10° 1.74x10'+1.5x10° 1.90x10'+1.1x10° 1.71x10'+1.4x10° 1.65x10'+1.2x10°
9.00x10 '+8.7x10 > 2.11x10'+1.5%10’ 1.54x10'+1.2x10° 1.60x10'+1.2x10° 1.51x10'+1.1x10° 1.59x10'+1.3x10°
1.00x10"+1.0x10™ 2.08x10'+£1.9x10° 2.05%10'+£1.9x10° 1.59x10'+9.6x10™" 1.68x10'+1.8x10’ 1.49x10'+1.3x10°
1.20x10%1.3x10°° 1.31x10'+1.6x10° 1.30x10'+1.5%10° 1.48x10'+9.2x10 " 1.16x10'+1.5%10° 1.28x10'+1.2x10°
1.40x10"+1.7x107 1.98x10'+1.4x10° 1.37x10'+1.1x10° 1.73x10'+1.2x10° 1.69x10'+1.1x10° 1.94x10'+1.7x10°
1.60x10"+2.0x10 3.85%10'+2.6x10° 3.58x10'+2.0x10’ 3.00x10'+1.7x10° 3.32x10'+2.3x10° 3.32x10'+2.0x10°
1.80x10"+2.4x10™ 4.96x10'+3.0x10’ 4.55x10'+2.4x10° 4.08x10'+2.3x10’ 3.61x10'£2.2x10° 3.72x10'+3.3x10°
2.00x10%2.8x10 3.71x10'+2.3x10’ 2.87x10'+2.0x10’ 2.72x10'2.3x10° 2.11x10'+1.6x10° 2.24x10'+2.5%10°
2.20x10'+3.2x107 2.27x10'+2.2x10° 1.39x10'+1.5%10° 1.71x10'+1.8x10° 1.79x10'+1.7x10° 1.85x10'+3.6x10°
2.40x10'+3.7x107 1.92x10'+1.8x10° 1.22x10'+1.4x10° 1.39x10'+1.4x10° 2.31x10'+2.0x10° 1.69x10'+6.4x10°

Table A3. The differential cross sections in the laboratory reference system and angle-integrated cross sections of the lOB(n, a)7Li reaction.

E,/MeV 7 ting /(0750 T bin /Mb
133.2° 143.5° 153.1° 160.8° -
1.00x10 *+4.2x10”° 5.16x10*+2.1x10° 5.16x10*2.2x10° 5.11x10*2.2x10° 5.12x10%2.1x10° 6.38x10°+2.7x10"
1.26%10 °+5.4x10" 436x10%1.2x10° 429x10"+1.2x10° 434x10%1.2x10° 430x10%1.2x10° 5.37x10+1.4x10"
1.58x107°+6.8x10”° 3.42x10'£9.9x10° 3.33%10'£9.7x10° 3.35%10"£9.9x10° 3.39x10%1.0x10° 4.19%10°+1.1x10"
2.00x10 *+8.7x10” 3.24x10%1.1x10° 3.21x10%1.1x10° 3.18x10*+1.0x10° 3.17x10%1.1x10° 3.95x10°+1.2x10"
2.51x10°+1.1x10™° 2.73x10%£1.3x10° 2.68x10"+1.3x10° 2.71x10%1.3x10° 2.71x10*1.3x10° 3.37x10°+1.5%10"
3.16x10 *+1.4x10"° 3.10x10%1.1x10° 3.07x10*1.1x10° 3.04x10*1.1x10° 2.96x10%1.1x10 3.80x10°+1.3x10"
3.98x10 *+1.8x10™" 2.16x10"+2.6x10° 2.26x10"+2.7x10° 2.21x10%2.6x10° 2.21x10"+2.6x10° 2.73x10°+3.2x10"
5.01x10 *+2.3x10 ° 2.12x10%1.6x10° 2.15x10*1.6x10 221x10%1.6x10° 2.11x10%1.6x10° 2.65x10°+1.9x10*
6.31x10 *+2.9x10™" 2.11x10%1.1x10° 2.11x10%1.1x10° 2.08x10%1.1x10° 2.09x10*+1.1x10° 2.62x10°+1.4x10"
7.94x10 *+3.7x10 " 1.73x10"+3.6x10 1.78x10"3.7x10 1.76x10'+3.7x10 1.76x10%3.7x10 2.19x10°+4.6x10*
1.00x107°+4.7x10™ 1.61x10*+6.3x10 1.68x10"+6.6x10 1.74x10"+6.8x10 1.72x10"+6.8x10 2.10x10°+7.5%10°
1.26%10 °+6.4x10" 1.49x10*+1.3x10’ 1.49x10*+£1.3x10° 1.48x10%1.3x10° 1.43x10%1.2x10° 1.85x10°+1.6x10*
1.58x107°+8.6x10™ 1.16x10*1.7x10° 1.18x10*+1.8x10’ 1.16x10"+1.7x10’ 1.13x10*1.7x10 1.44x10°+2.1x10"
2.00x10°£1.2x10"7 9.35x10°+1.7x10° 9.67x10°+1.7x10 9.48x10°+1.7x10° 9.19x10’+1.7x10° 1.19x10°+2.1x10*
2.51x107°+1.6x10” 1.07x10*+5.3x10 1.07x10*+5.3x10 1.07x10*+5.3x10 1.06x10"+5.4x10 1.33x10’+6.0x10
3.16x107°+£2.1x107 7.60x10°+1.6x10° 7.66%10°+1.7x10° 7.39x10°+1.6x10° 7.35%10°+1.6%10° 9.34x10"+2.0x10"
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TE bing /(mb/sr)
E, /MeV - TE_bin /M
133.2° 143.5° 153.1° 160.8° -
3.98x10 +2.7x10" 7.80x10°+7.1x10° 7.81x10°+7.2x10 7.60x10°+7.0x10° 7.37%10°+6.8%10 9.57x10*+8.6x10’
5.01x10°+3.6x10” 7.43x10°+5.3%10 7.26x10°+5.2x10 7.30x10°+5.2x10 7.06x10°+5.1x10 9.05%10*+6.3x10°
6.31x10°+4.8x10 5.30x10°+5.3x10° 5.39%10°+5.4x10 5.56x10°+5.5%10 5.43x10°+5.4x10° 6.80x10*+6.7x10
7.94x10°+6.4x10” 5.41x10°+5.1x10° 5.26x10°+5.0x10° 5.40x10°+5.1x10° 5.11x10°+4.9x10 6.57x10"+6.1x10°
1.00x10 *+8.4x10” 4.59x10°+3.5%10 4.87x10'+3.7x10 4.58x10'+3.6x10° 4.33x10+3.5%107 5.88x10"+4.4x10°
1.26x10*£1.0x10™° 4.34x10°+4.5%10° 4.20%x10°+4.4x10 4.13x10°+4.3x10 4.01x10°+4.3x10° 5.36x10%5.5x10°
1.58x10*:1.3x10°° 3.72x10°£2.9x10 3.81x10°+2.9x10 3.71x10°+2.9x10 3.70x10°+2.9x10 4.63x10*+3.5x10’
2.00x10*£1.6x10™° 3.34x10°+2.8x10° 3.20%10°+2.7x10° 3.05%10°+2.6x10° 3.24x10°£2.8x10 4.02x10"+3.2x10°
2.51x10 *+2.0x10°° 3.01x10°£2.6x10 2.88%10°+2.5%10° 2.96x10°+2.6x10° 2.75%10+2.5%107 3.69x10"+3.1x10°
3.16%10*+2.5x10™° 2.53%10°+1.7x10° 2.60x10°+1.7x10° 2.61x10°+1.8x10 2.21x10°+1.6x10° 3.15%10"+2.0x10°
3.98x10 *+3.1x10°° 2.49x10°+1.7x107 2.35%10°+1.6x10° 2.35%10°+1.6x10° 2.29x10°+1.7x107 3.04x10*+1.9x10°
5.01x10 *+3.9x10°° 2.23x10°+1.1x10° 2.20x10°+1.1x10° 2.20x10°+1.1x107 2.17x10°+1.2x107 2.72x10*+1.2x10°
6.31x10 *+4.8x10™° 2.01x10°+8.4x10' 1.93x10°+8.0x10" 1.86x10°+8.0x10" 1.77x10°+9.0x10' 2.33x10%*+8.4x10
7.94x10 *+6.1x10 ° 1.70x10°+8.4x10' 1.65x10°+8.3x10' 1.65x10°+8.5%10' 1.47x10°+8.5x10" 2.07x10%£9.0x10
1.00x10°+7.7x10°° 1.47x10°+6.0x 10" 1.39x10°+6.0x10" 1.32x10°+5.8x10' 1.40x10°+6.8x10' 1.76x10*+6.2x107
1.26x107°+9.8x10°° 1.24x10°+4.1x10" 1.27x10°+4.3x10" 1.24x10°+4.4x10" 1.21x10°+5.1x10" 1.56x10"+3.7x10°
1.58x10°+1.3x10"° 1.13x10°+3.8x10" 1.15%10°+4.0x 10" 1.07x10°+3.9x10' 9.97x10°+4.3x10" 1.41x10%+3.5%10
2.00x10 °+1.6x10" 1.00x10°+3.4x10" 9.97x10°+3.5%10' 1.03x10+3.5x10' 9.91x10°+4.0x10" 1.27x10*2.7x107
2.51x10°+2.1x10”° 9.23%10°+5.4x10" 8.39x10°+5.0x10" 8.29x10%£5.2x10' 8.79%10°+6.1x10" 1.14x10"+6.0x10°
3.16x10 °+2.7x10"° 8.66x10°+3.0x10" 8.71x10°+3.1x10" 7.61x10°+3.1x10" 8.17x10°£3.7x10" 1.04x10%+2.7x10
3.98x10°+3.6x10° 7.54x10°+2.6x10" 6.95x10°+2.5%10" 7.41x10°+2.9x10" 7.40x10°+3.1x10" 9.13x10°+2.1x10°
5.01x10 +4.8x10" 6.05%10°£2.2x10" 6.16x10°+2.3x10' 5.91x10°+2.4x10" 5.65%10°+2.6x10" 7.69x10°+2.0x10°
6.31x10 *+6.4x10"° 5.74x10°£2.1x10" 5.88x10°+2.3x10" 4.75%x10°42.1x10" 5.18x10°+2.5x10" 7.14x10°£1.9x10
7.94x10°+8.6x10" 5.23x10°+2.2x10" 4.79x10°+2.2x10" 4.88x10°+2.3x10" 4.59x10°+3.0x10' 6.38x10°+2.1x10
1.00x10%1.2x10~* 4.56x10°£2.4x10' 4.57x10%2.4x10' 4.74x10°2.5%10" 4.43x10°+2.6x10' 5.99x10°+2.6x10
1.26x10 +1.6x10* 4.10x10°£1.5%10' 4.11x10%+1.5x10" 4.32x10+1.7x10' 4.03x10°+1.8x10" 5.31x10°+1.2x10°
1.58x10°+2.2x10" 3.71x10°1.4x10' 3.78x10°1.4x10' 3.64x10°£1.6x10' 3.34x10°£1.7x10' 4.71x10°£1.1x10°
2.00x10 °x1.2x10™* 3.50x10°£1.6x10' 3.35%10°1.7x10' 3.37x10°1.7x10" 2.92x10°+2.0x10' 4.33x10°+1.2x107
2.51x10 “1.5x10 " 2.97x10°£1.3x10' 2.82x10°£1.3x10' 2.89x10°1.4x10" 2.45x10°£1.6x10' 3.78x10°+1.0x10°
3.16x10 £1.9x10™* 2.45%10°+1.4x10' 2.26x10°+1.4x10" 2.10x10°+1.5%10" 1.99%10°+1.8x10" 3.10x10°+8.7x10'
3.98x10 £2.4x10 " 2.21x10°£1.2x10" 2.14x10°£1.2x10' 1.98x10°1.2x10" 1.88x10°1.4x10" 2.93x10°£9.0x10"
5.01x10 +3.0x10™ 1.93x10°+9.2x10° 1.96x10°+9.6x10° 1.90%10°+9.9x10° 1.72x10°+1.1x10" 2.62x10°+7.5%10"
6.31x10 °+3.8x10"* 1.72x10°+7.2x10° 1.70x10°+7.1x10° 1.59x10°+7.3x10° 1.63x10°+8.4x10" 2.35%10°+5.1x10'
7.94x10 *+4.8x10™ 1.50%10°+6.9x10° 1.54%10°+6.9x10° 1.46x10°+7.0x10° 1.43%x10°+8.0x10° 2.12x10°+4.7x10"
1.00x10 '+6.1x10* 1.41x10°+4.3x10° 1.37x10°+4.4x10° 1.34x10°+4.4x10" 1.32x10°+4.4x10" 1.96x10°+4.3x10"
2.00x10 '+1.3x10° 9.55x10'+3.0x10° 9.29%10'+2.9x10° 8.89x10'+2.9x10" 8.48x10'+3.2x10° 1.39x10°+3.3x10"
3.00x10'+2.0x10" 6.75%10'+2.1x10" 6.81x10'+2.3x10° 6.57x10'+2.2x10° 6.17x10'+2.3x10" 1.04x10°2.2x10"
4.00x10 '£2.9x10°° 4.67x10'£1.9x10° 4.41x10'+1.9x10° 4.39x10'+1.9x10° 4.14x10'+2.2x10° 8.68x10°£2.0x10"
5.00x10'+3.9x10 3.30x10'+1.5x10° 2.90x10'+1.4x10° 2.67x10'+1.5x10° 2.51x10'+1.7x10° 7.70x10°£2.7x10"

Continued on next page
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Table A3-continued from previous page

TE bing /(mb/sr)

143.5°

/mb

E, /MeV oo
13320 E bin

153.1° 160.8°

3

6.00x10™'£5.0x10~

3

7.00x10 '+6.1x10"

3

8.00x10 '+7.4x10

3

9.00x10 '+8.7x10"

2.29x10'+1.2x10"
1.92x10'+1.2x10°
1.71x10'+1.2x10°
1.48x10'+1.2x10°

2.28x10'+1.3x10°
1.68x10'+1.2x10°
1.59x10'+1.2x10°
1.56x10'+1.4x10°

1.86x10'+1.2x10°
1.91x10'+1.5x10°
1.36x10'+1.6x10°
1.07x10'+1.4x10°

1.88x10'+1.7x10"
1.57x10'+1.7x10°
8.73x10%1.5%10°
1.31x10'+2.0x10°

5.34x10°+2.2x10'
3.67x10°1.2x10'
2.77x10°+1.1x10'
2.49x10°+1.1x10'

1

1.00x10%1.0x10 1.27x10'£9.8x10 1.16x10'x1.1x10° 1.73x10'+2.6x10° 1.34x10'+2.1x10° 2.46x10°£1.2x10"

1.20x10%1.3x10 1.26x10'+1.0x10° 1.26x10'+1.0x10° 9.46x10°+1.7x10" 8.25x10%1.7x10" 1.96x10°+1.2x10"

1.40x10°+1.7x10 2.06x10'£1.4x10° 2.04x10'+2.1x10° 1.27x10'£1.9x10° 1.23x10'£1.6x10° 2.58x10°1.4x10"

1.60x10%2.0x10 3.04x10'+2.0x10° 2.60x10'+2.7x10° 3.28x10'+3.3x10° 2.39x10'+2.5x10° 4.37x10°+1.5%10"

1.80x10°+2.4x10 3.40%10'+2.2x10° 2.83x10'+4.2x10° 3.95x10'+3.0x10" 3.68x10'+3.5x10" 5.61x10°+2.8x10"

2.00x10%2.8x10 2.18x10'+2.9x10° 2.22x10'+2.3x10° 1.66x10'+2.2x10° 2.45x10'+2.9x10° 4.40x10°+1.3x10'

2.20x10°+3.2x10° 2.54%10'+3.0x10° 2.19%10'+5.6x10° 1.50x10'+6.0x10° 1.99%10'+4.4x10° 3.25%10°+2.4x10'

2.40x10°+3.7x10° 2.47x10'£6.2x10° 2.84x10'£5.1x10° 1.46x10'+7.7x10" 1.58x10'+3.3x10" 2.65%10°+3.3x10"

Table A4. The differential cross sections of the lOB(n, a0)7Li reaction in the laboratory reference system.

E, /MeV

0
OE bing

/(mb/sr)

19.2°

26.9°

36.5°

46.7°

57.3°

68.0°

1.00x10°+4.2x10”°
1.26x10 *45.4x10”°
1.58x10°+6.8x10"°
2.00x10 *+8.7x10”°

—6

2.51x10 *+1.1x10°™
3.16x10 *£1.4x10°°
3.98x10 *+1.8x10°
5.01x10 *+2.3x10"°
6.31x10 *+2.9x10°
7.94x10 *+3.7x10"°
1.00x10 °+4.7x10"®
1.26x10 °+6.4x10"°
1.58x10 °+8.6x10"°
2.00x10 °+1.2x10"
2.51x10 °+1.6x10”
3.16x10 £2.1x10"
3.98x10 °+2.7x10 "
5.01x10 °+3.6x10 "
6.31x10 °+4.8x10 "
7.94x10 £6.4x10 "
1.00x10 *+8.4x10”
1.26x10 *+1.0x10°°
1.58x10 *+1.3x10°°

3.21x10°+1.8x10°
2.68x10°+1.4x10°
1.93x10°+1.0x10
1.88x10°+1.1x10°
1.69x10°+1.2x107
1.89%10°+1.3x10
1.54x10°+2.2x10
1.44x10°+1.3x10°
1.30x10°+1.0x10
1.02x10°+2.2x10°
1.15x10°+8.4x10'

2

9.95x10°+1.1x10

2

6.91x10°1.1x10
7.02x10°£1.4x10
7.07x10°£6.5%10'
4.97x10°£1.1x10°
5.22x10°+6.4x10"
5.03x10°+5.0x10"
3.49x10°+4.2x10'
3.54x10°+4.3x10"
4.25x10°+4.6x10'
3.88x10°+5.3x10"

3.26x10°£3.7x10'

2

3.14x10°+1.7x10

2

2.51x10°£1.2x10

2

2.08x10°+1.0x10

2

1.92x10°+1.1x10

2

1.58x10°£1.1x10

2

1.87x10°+1.2x10

2

1.23x10’+1.8x10
1.25%10°+1.2x107
1.23x10°+9.6x10'
1.12x10°+2.4x107
9.53x10°+7.3x10'

2

1.04x10°+1.1x10

2

6.65%10°£1.1x10
6.60x10°+1.3x10
7.09%10°£6.5x10'
4.14x10°+9.5x10"
4.59x10°+5.7x10"
4.81x10°+4.8x10"
3.21x10°3.9x10'
2.89%10°+3.7x10'
3.10x10°+3.5x10'
2.56%10°+4.0x10'
1.96x10°+2.6x10"

3.09x10°+1.6x107
2.54x10°£1.2x10°

2

2.07x10°+1.0x10

2

1.91x10°+1.0x10

2

1.66x10°+1.1x10

2

1.76x10°+1.2x10

2

1.33x10°+1.9% 10
1.28x10°+1.2x10°
1.19x10°+9.3x 10"
9.69%10°+2.1x10
9.30x10°+7.2x10'
9.82x10°+1.0x10
6.02x10°+9.8x10'
5.88x10°+1.1x10
6.89x10°+6.3x10'
5.62x10°+1.3x10
4.70x10°+5.7x10"
431x10°+4.3x10"
3.36x10°+4.1x10'
3.37x10°+4.1x10'
3.01x10°+3.4x10'
3.14x10°+4.4x10'

2.22x10°+2.8x10'

3.02x10°+1.6x10°
2.46x10°£1.2x10°
2.13x10°+1.1x10
1.87x10°+1.0x10
1.75x10°+1.1x107
1.88x10°+1.2x10°
1.41x10°+2.0x10
1.29x10°+1.2x10°
1.22x10°+9.5%10"
9.98%10°£2.2x10°
1.03x10°+7.7x10"
8.62x10°£9.2x10'

2

6.94x10°£1.1x10
5.38x10°£1.1x10°
6.97x10°+6.3x10'
4.39x10°:1.0x10
4.97x10°+6.0x10"
5.11x10°£5.0x10'
3.67x10°+4.3x10'
3.16%10°+3.9x10'
2.89x10°+3.2x10'
2.62x10°£3.8x10'

2.40x10°+2.9x10'

3.15%10°+1.6x10°
2.80x10°£1.3x10°
2.07x10°+1.0x107
1.85x10°+1.0x10°
1.74x10°+1.1x107
1.94x10°+1.3x10°
1.31x10°+1.9%10
1.21x10°+1.1x10°
1.28x10°+9.9x10'
1.08x10°+2.4x10°
1.06x10°+7.9%10"
9.12x10°£9.7x10'

2

6.79x10°1.1x10
6.39x10°£1.2x10°
5.97x10°+5.8x10"
4.91x10°:1.1x10°
4.34x10°+5.4x10"
4.68x10°+4.6x10'
3.24x10°+3.9x10'
3.29x10°£4.0x10'
2.51x10+2.9%10"
2.75%10°£4.0x10'

2.09x10°+2.6x10"

3.07x10°+1.5x10
2.72x10°+1.3x10°
2.37x10°+1.1x10°
1.92x10°+1.0x10°
1.68x10°+1.1x107
1.89x10°+1.2x10°
1.26x10°+1.8x10°
1.46x10°+1.3x10°
1.34x10°+1.0x10°
1.25x10°+2.7x10°
1.22x10°+8.5%10'
9.31x10°+9.8x10"

2

7.28x10°£1.2x10
5.92x10%1.2x10
7.75%10°£6.8x10'
4.43x10°+1.0x107
4.11x10°+5.2x10'
4.40x10°+4.4x10'
3.27%10°+4.0x10'
2.66x10°+3.4x10'
2.70x10°+3.1x10'
2.58x10°+3.9x10'

2.49x10°+3.0x10'
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Table A4-continued from previous page

0
E MeV TE bing /(mb/sr)

19.2° 26.9° 36.5° 46.7° 57.3° 68.0°

2.00x107*1.6x10°  3.06x10°£3.8x10"  1.77x10%+2.7x10'  2.13x10°£2.9x10"  2.12x10%+2.8x10'  1.73x10°£2.5x10'  1.74x10°+2.5x10'
2.51x10 42.0x10°  2.87x10%+3.5x10'  1.76x10%+2.5x10"  2.03x10%+2.7x10'  2.24x10%+2.8x10'  2.07x10%+2.7x10"  2.17x10+2.9x10'
3.16x10 *42.5x10°  2.40x10%+3.0x10"  1.13x10%£1.9x10"  1.33x10%+2.0x10"  1.44x10%+2.1x10"  1.78x10°+2.4x10"  1.16x10+1.9x10'
3.98x107*43.1x10°  2.74x10°£3.1x10"  1.53x10%+2.1x10'  1.35x10°£1.9x10"  1.42x10%£1.9x10"  1.53x10°£2.1x10'  1.68x10°+2.3x10'
501x10 *43.9x10 ¢ 2.25x10°+2.3x10'  1.51x10°£1.9x10'  1.29x10°£1.6x10'  1.38x10°£1.5x10'  1.32x10°£1.6x10'  1.58x10°+1.8x10'
6.31x107"4.8x10°  1.82x10°£1.8x10"  9.09x10'+1.3x10"  1.18x10°£1.4x10"  1.09x10%+1.3x10"  1.00x10°£1.2x10"  1.31x10%+1.5x10'
7.94x10*£6.1x10 ¢ 1.71x10°£2.0x10'  8.67x10'+1.3x10'  8.53x10'+1.2x10'  1.32x10°£1.6x10'  1.01x10°£1.4x10'  1.17x10°+1.6x10'
1.00x10°+7.7x10°  8.99x10'+1.2x10"  7.08x10'£1.0x10'  9.50x10't1.1x10'  1.06x10°£1.2x10'  7.27x10'+9.8x10"  9.54x10'+1.2x10'
1.26x10°+9.8x10°  4.62x10'+8.1x10"  7.76x10'£1.0x10'  8.09x10't1.0x10'  8.16x10'9.7x10°  7.37x10'+9.6x10"  9.38x10'+1.2x10'
1.58x10 +1.3x10°  7.58x10'+9.5x10°  5.97x10'+8.7x10°  7.29x10'+8.6x10°  7.98x10'+9.2x10°  7.24x10'+8.9x10°  8.72x10'+1.0x10'
2.00x107+1.6x10°  7.46x10'£9.4x10°  7.33x10'+9.2x10"  8.29x10'+9.4x10°  7.05x10'+8.4x10"  9.39x10'+9.9x10°  7.08x10'+9.5x10’
25110 72,1100 6.67x10'£1.1x10"  5.51x10'+9.1x10"  7.05x10'£9.9x10°  6.87x10'+9.4x10"  7.15x10'£1.0x10'  3.60x10'+7.4x10’
3.16x107°£2.7x10°  4.64x10'£7.0x10°  6.07x10'+8.3x10"  5.93x10'£7.6x10°  5.55x10'+7.2x10"  5.37x10'£7.2x10°  4.34x10'+7.1x10’
3.98x10743.6x10°  4.85x10'+7.3x10°  4.70x10'+6.6x10"  4.51x10'+6.4x10°  5.18x10'+6.6x10"  6.05x10'+7.4x10°  4.67x10'+6.9x10’
501x10°+4.8x10°  3.24x10'+5.1x10°  5.43x10'£6.7x10°  5.22x10'+6.1x10°  4.20x10'£5.2x10°  4.14x10'+5.5x10°  4.62x10'+6.4x10"
6.31x10 °£6.4x10 0 3.96x10'£5.8x10°  3.95x10'+5.6x10"  3.52x10'£5.1x10°  4.08x10'+53x10"  3.86x10'£5.4x10°  4.34x10'+6.0x10’
7.94x10°+8.6x10 > 1.95x10'+4.0x10°  4.51x10'+6.1x10°  3.54x10'+5.4x10°  3.00x10'+4.4x10°  3.43x10'+5.0x10°  3.76x10'+5.8x10°
1.00x107£1.2x107"  3.86x10'+5.3x10"  3.84x10'£5.2x10°  2.67x10'+4.0x10"  3.44x10'+4.5x10°  2.83x10'+4.3x10"  3.12x10'+4.7x10°
1.26x10 #1.6x10"  1.78x10'+3.3x10°  4.00x10'+4.7x10°  2.72x10'+3.7x10°  3.24x10'+3.9x10°  2.88x10'+3.9x10°  2.36x10'+3.6x10’
1.58x10 42.2x10*  2.90x10'+4.0x10°  2.95x10'+3.8x10°  3.04x10'+3.8x10°  3.39x10'+4.0x10°  2.91x10'+3.7x10°  2.47x10'+3.6x10’
2.00x10 #1.2x107"  2.41x10'+33x10°  2.50x10'+3.3x10°  2.52x10'+3.2x10°  2.24x10'+2.9x10°  3.08x10'+3.6x10°  2.50x10'+3.5x10°
2.51x10 41.5x107" 2.15%10'+2.5x10°  2.02x10'+2.4x10°  2.39x10'+2.6x10°  2.21x10'+2.4x10°  2.08x10'+2.4x10°  1.36x10'+2.0x10°
3.16x107°£1.9x101 2.32x10'£3.4x10°  1.44x10'+2.4x10°  2.03x10'£2.9x10°  1.82x10'+2.8x10"  2.45x10'3.5x10°  1.91x10'+3.2x10’
3.98x10 42.4x10"  1.65x10'42.1x10°  1.87x10'+2.4x10°  1.72x10'+2.1x10°  1.75x10'+2.1x10°  2.30x10'+2.6x10°  1.58x10'+2.3x10°
50110 °43.0x10°"  1.39x10'£1.7x10°  1.62x10'+1.8x10°  1.86x10'£1.9x10°  1.64x10't1.7x10°  1.73x10'1.8x10°  1.57x10'+1.9x10’
6.31x10 “+3.8x10 " 1.63x10't1.5x10°  1.55x10'+1.5x10°  1.62x10'+1.4x10°  1.58x10'+1.4x10°  1.60x10'+1.5x10°  1.40x10'+1.4x10°
7.94x10 7448101 1.29x10'+1.3x10°  1.39x10'+1.3x10°  1.69x10'+1.5x10°  1.36x10'+1.3x10°  1.39x10'+1.4x10°  1.13x10'+1.3x10°
1.00x107'£6.1x10™"  1.50x10'£8.0x10"  1.56x10'+8.2x10™"  1.55x10'+8.0x10°  1.37x10'+7.5x10""  1.32x10'+7.4x10""  1.21x10'+7.4x10”"
2.00x10 '+1.3x10°  1.37x10'£7.0x10"  1.35x10'£6.3x10""  1.38x10'£6.4x10""  1.25x10'£6.0x10"  1.22x10'6.1x10""  1.23x10'+6.2x10""
3.00x10 '42.0x10°  1.04x10'£5.3x107"  1.14x10'+5.6x10""  1.07x10'£5.2x10""  1.07x10'£5.2x10""  1.09x10'+5.8x10""  1.00x10'+5.4x10"
4.00x10 '£2.9x10°  121x10'+7.4x10°"  1.10x10'+5.8x10°"  1.08x10'+6.1x10"  1.12x10'+6.0x10"  1.08x10'+5.8x10""  1.05x10'+5.8x10"'
5.00%10 '£3.9x10°  1.37x10'£1.0x10°  1.37x10'£8.9x10"'  1.36x10'+8.4x10™"  1.27x10'8.6x10 ' 1.21x10'+7.6x10""  1.23x10'£7.9x10 '
6.00x107'£5.0x10°  1.17x10'+9.4x107"  1.22x10'+8.7x10"  1.28x10'£1.0x10°  9.44x10°+7.5x10""  1.01x10'+7.3x10""  9.99x10°+7.7x10”"
7.00x10'+6.1x10°  1.32x10'+2.9x10°  1.15x10't1.6x10°  1.66x10'+2.3x10°  8.47x10t1.4x10°  8.95x10’+1.5x10°  7.84x10"7.1x10™"
8.00x10'+7.4x10°  1.17x10'+2.1x10°  1.19x10'+4.4x10°  1.12x10'1.6x10°  1.32x10'+3.3x10"  9.69x10°2.0x10°  8.43x10"+1.4x10’
9.00x10 '+8.7x10°  1.60x10'+4.5x10°  1.21x10'+3.3x10°  9.81x10"+3.2x10°  9.84x10’+2.8x10°  8.74x10°8.7x10""  9.00x10"£9.7x10™"
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Table AS5. The differential cross sections of the lOB(n, a0)7Li reaction in the laboratory reference system.

E, /MeV

o'g bing /(mb/sr)

78.8°

90.3°

101.2°

112.0°

122.7°

9

1.00x10 *+4.2x10"

9

1.26x10°+£5.4x10"

9

1.58x10 °+6.8x10"

2.00x10°+8.7x10™

2.51x10°+1.1x10"°
3.16x10 *+1.4x10"°
3.98x10°+1.8x10™°
5.01x10 *+2.3x10 °
6.31x10 *+2.9x10™"
7.94x10 *+3.7x10 "
1.00x10°+4.7x10"°
1.26x10 °+6.4x10™"
1.58x107°+8.6x10"°
2.00x107°+1.2x10”

7

2.51x10°£1.6x10~
3.16x10°+2.1x10”

7

3.98x10°+2.7x10~
5.01x10"°+3.6x10”

7

6.31x10 °+4.8x10
7.94x10 °+6.4x10"

7

1.00x10*+8.4x10

6

1.26x10 *+1.0x10

6

1.58x10*+1.3x10

2.00x10*£1.6x10™°

6

2.51x10 *42.0x10

6

3.16x10 “4+2.5x10

6

3.98x10 *+3.1x10

6

5.01x10 *£3.9x10"

6

6.31x10 “+4.8x10~

6

7.94x10 *£6.1x10"

6

1.00x107°+7.7x10
1.26x10 *+9.8x10"°
1.58x107°+1.3x10"°
2.00x10 +1.6x10°°
2.51x10 +2.1x10"°
3.16x10°+2.7x10
3.98x10 +3.6x10"°
5.01x10 *+4.8x10°
6.31x10 *+6.4x10 "

3.08x10°+1.6x107
2.79x10°+1.3x10°
2.15x10°+1.1x107
1.97x10°+1.1x10
1.64x10°+1.1x107
1.95%10+1.3x10
1.35%10°+2.0x10
1.25x10°+1.2x10°
1.25%10°+9.7x10'
1.01x10°+2.2x10°
1.04x10°+7.8x10'
9.36x10°+1.0x10
7.08x10°+1.1x10°
5.65x10°+1.1x10°
6.21x10°+6.0x10"
4.54x10°+1.0x107
4.07x10%5.3x10"
4.11x10°+4.3x10'
2.79%10°+3.5%10'
3.04x10°+3.9x10'
2.68%10°+3.2x10'
2.53%10°43.9x10"
2.30x10°+3.0x10'
2.29%10°+3.2x10"
1.78x10°42.7x10"
2.28x10°43.1x10"
1.82x10°42.6x10"
1.26x10%+1.7x10"
7.23x10'+1.2x10'
9.27%10'+1.5%10'
6.06x10'+1.0x10'
5.13x10'+9.4x10"
5.74x10'+9.2x10°
7.68x10'£1.1x10'
7.30x10'+1.2x10"
5.88x10'+9.0x10’
5.01x10'+8.1x10"
4.41x10'+6.4x10"
2.28x10'+5.0x10"

3.17x10°£1.7x10°
2.74x10°+1.3x10°
1.96x10’+1.0x10
1.85x10°+1.0x10
1.70x10’+1.1x10
2.00x10°+1.3x10
1.58x10’+2.2x10
1.22x10°+1.1x107
1.24x10°+9.5%10'
1.03x10°+2.3x107
1.05x10°+7.6x10'
9.84x10°+1.0x10
7.38x10%1.2x10°
5.38x10°£1.0x10°
6.97x10°6.2x10'
4.15x10%£9.4x10'
5.27x10°46.1x10'
4.81x10°+4.7x10'
3.16x10°+3.8x10'
2.87x10°+3.5%10'
2.73%10°+3.0x10'
2.63x10°+3.6x10'
1.95x10°+2.3x10'
1.76x10°+2.3x10'
1.77x10°£2.2x10'
1.24x10°1.7x10'
1.41x10%1.7x10'
1.09x10°£1.2x10'
8.99x10'+1.0x10'
1.21x10°£1.3x10'
9.54x10'+£9.8x10°
8.21x10'+8.7x10°
7.19x10'+7.6x10°
7.01x10'+7.3x10°
6.14x10'+7.6x10°
5.12x10'+6.2x10°
5.60x10'+6.1x10’
4.04x10'+4.6x10°
3.08x10'+4.0x10°

3.02x10°+1.6x10°
2.65%x10°+1.3x10
2.14x10°+1.1x10°
1.84x10°+1.0x10
1.57x10°+1.0x10°
1.89x10°+1.2x10°
1.31x10°+1.9x10°
1.29%x10°+1.2x10°
1.37x10°+1.0x10
1.17x10°+2.5%10°
1.02x10°+7.6x10"
8.60x10°+£9.2x10"
6.15x10°£1.0x10°
5.75%10°+1.1x10°
6.01x10°+5.6x10"
4.40x10°+1.0x10°
5.02x10%+5.9x10"
4.72x10°+4.6x10"
3.69x10°+4.3x10"
3.46x10°+4.1x10"
3.08x10°+3.3x10"
3.42x10°+4.5%10"
2.70x10°+3.0x10"
1.77x10°+2.4x10"
2.06x10°£2.6x10'
1.25%10°1.7x10"
1.46x10°+1.8x10"
1.29%10°+1.4x10"
8.78x10'+1.0x10"
1.01x10°1.2x10"
9.75x10'+1.0x10"
6.73%10'+7.9x10"
7.16x10'£7.7x10°
6.22x10'£6.9x10°
4.63%x10'+6.7x10°
7.31x10'+7.3x10°
3.76x10'+4.9x10°
3.94x10'+4.5x10°
3.82x10'+4.6x10°

3.18x10°1.6%10°
2.49x10°+1.2x10
1.98x10’+9.9x10'
1.98x10°+1.1x10
1.67x10’+1.1x10
1.73x10°1.1x10
1.30x10’+1.8x10°
1.29x10°+1.2x10
1.19x10°+9.2x10'
9.94x10+2.2x10°
1.03x10°+7.5%10'
9.22x10°+9.7x10'
7.51x10%1.2x10°
5.45%10°£1.1x10°
6.01x10°+5.5%10"
4.32x10°£9.8x10'
4.75%10°45.6x10"
4.91x10°+4.7x10'
3.17x10°+3.8x10'
2.66x10°+3.3%10'
3.35%10°+3.5x10'
2.75x10°+3.8x10"
1.98x10°42.4x10'
1.91x10°+2.4x10'
1.62x10°2.1x10"
1.66x10°2.0x10"
1.55%10%+1.8x10'
1.32x10%1.4x10"
1.08x10%+1.2x10'
1.21x10%1.3x10'
9.22x10'+9.7x10°
1.05%10°£9.9x10°
5.43x10'£6.4x10°
6.46x10'£7.0x10°
7.00x10'+8.3x10°
5.61x10'+6.2x10°
3.91x10'£5.0x10°
4.46x10'+4.8x10°
4.21x10'+4.8x10°

3.20x10°+1.8x10
2.92x10°+1.4x10°
2.16x10°+1.1x107
1.90x10°+1.1x107
1.80x10°+1.2x107
1.94x10°+1.3x10°
1.35%10°+2.0x107
1.28x10°+1.2x10°
1.35%x10°+1.1x10
1.05%10°+2.3x10
1.10x10°+8.4x10'
1.07x10°+1.1x10
6.81x10°+1.1x10°
6.38x10°+1.2x10°
7.75x10°£7.1x10'
4.89x10°+1.1x107
4.90x10°£6.1x10'
4.35%10°+4.4x10'
3.49x10°+4.2x10'
3.34x10°+4.1x10'
3.17x10°+3.5x10"
2.35%10°+3.5%10"
2.26x10°£2.7x10'
2.12x10°+2.8x10"
1.91x10°+2.5x10"
1.74x10°+2.2x10'
2.03x10°+2.3x10'
1.27x10%+1.5%10"
1.23x10%1.3x10"
8.99x10'£1.2x10'
8.81x10'+1.0x10"
8.41x10'+9.8x10"
8.05x10'+8.9x10"
6.33%10'+7.5x10"
6.19x10'+8.4x10"
5.25x10'+6.6x10"
4.42x10'+5.9x10°
4.24x10'+5.1x10°
2.98x10'+4.3x10"
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Table A5-continued from previous page

E, MeV

o-% bin ¢ /(Mb/sT)

90.3° 101.2°

112.0°

122.7°

7.94x10°+8.6x10"
1.00x10 %1.2x10~*
1.26x10 °1.6x10 "
1.58x10 2.2x10"*
2.00x10 *£1.2x10"*
2.51x10 %1.5x10"*
3.16x10 “£1.9x10 "
3.98x10 42.4x10™*
5.01x10 *+3.0x10"*
6.31x10 +3.8x10™*
7.94x10 "+4.8x10 "
1.00x10"'+6.1x10~*
2.00x10 '£1.3x10°
3.00x10 '+2.0x10°°
4.00x10'+2.9x10"
5.00x10 '+3.9x10°
6.00x10 '+5.0x10"
7.00x10 '+6.1x10°
8.00x10 '+7.4x10"°
9.00x10 '+8.7x10"

2.51x10'+5.2x10°
2.79%10'+5.0x10°
3.80x10'+5.2x10°
2.46x10'+3.9x10°
2.20x10'+3.5%10°
2.22x10'+2.8x10°
1.27x10'+2.8x10°
1.45%10'+2.3x10°
1.42x10'+1.8x10°
1.13x10'+1.4x10°
1.27x10'+1.5%10°
1.39x10'+8.3x10™"
1.24x10'46.5%10 "
1.07x10'+5.9x10™"
1.23x10'+7.0x10 "'
1.26x10'+8.3x10™"
1.11x10'+8.6x10 ™"
8.62x10°£7.2x10""
8.82x10°+9.1x10 "
9.67x10"+1.0x10°

3.33x10'4.3x10°
2.67x10'+3.6x10°
3.00x10'+3.5x10°
2.22x10'+2.9x10°
2.55x10'+2.8x10°

3.06x10'+4.1x10’
2.47x10'+3.3x10’
2.47x10'+3.1x10°
2.08x10'+2.7x10’
1.81x10'+2.3x10°
1.85%10'+2.1x10°
1.66x10'+2.3x10°
1.51x10'+1.9x10°
1.28x10'+1.4x10°
1.22x10'+1.2x10°
1.15x10'+1.2x10°
9.79x10°+6.0x10™"
9.39x10°+5.0x10 "'
1.14x10'+5.9x10™"
1.30x10'+7.2x10™"
1.53x10'£9.4x10™"
1.12x10'+8.3x10 "

1.77x10'+2.0x10"
1.60x10'+2.2x10°
1.65x10'+1.9x10"
1.43x10'£1.5%x10°
1.26x10'+1.2x10"
1.06x10'+1.1x10°
1.13x10'+6.5x10 "
1.03x10'+5.6x10 '
1.03x10'+5.4x10™"
1.41x10'+7.4x10™"
1.49x10'+8.9x10 ™"
1.07x10'+7.5x10 "
9.75%10"+7.8x10""
7.83x10+7.3x10 "'
7.52x10°+8.2x10"

7.71x10°+6.5%10 '
3.63x10%4.7x10 '
6.85%10"+7.5%10""

3.05%10'+4.0x10"
3.43x10'+4.1x10°
2.39x10'+3.0x10"
2.49x10'+2.9x10°
1.37x10'+2.0x10°
1.49x10'+1.8x10°
1.58x10'+2.2x10°
1.47x10'+1.8x10°
1.24x10'£1.4x10°
1.15%10'+1.1x10°
9.33x10"+1.0x10"
9.35x10°+5.8x10™"
9.63x10"+5.1x10 "'
1.09x10'+5.5x10""
1.44x10'+7.6x10 "
1.50x10'+8.8x10""
1.18x10'+8.2x10 "
8.16x10°£6.9x10™"
6.62x10"+7.6x10 "
6.02x10"+6.8x10 "'

3.19x10'+4.5%10°
3.23x10'+4.3x10’
2.30x10'+3.3x10°
1.96x10'+2.9x10°
2.31x10'+2.9x10’
1.92x10'+2.3x10°
1.55x10'+2.4x10°
1.29x10'+1.8x10°
1.01x10'+1.4x10°
1.03x10'+1.2x10°
7.94x10°1.0x10°
8.94x10°£6.1x10""
9.25x10'+5.3x10 "
1.20x10'+6.5x10™"
1.64x10'£9.2x10 "
1.76x10'+1.1x10°
1.27x10'£9.7x10 "
9.48x10'+8.5x10™"
8.23x10°8.9x10 '
6.42x10°7.9x10”"
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Table A6. The differential cross sections in the laboratory reference system and angle-integrated cross sections of the "B(n, a,) Li reaction.

E,/MeV

00 4ing /(b/sT)

143.5° 153.1°

160.8°

0
9E bin /mb

1.00x10 *+4.2x10"°
1.26x10 *+5.4x10"°
1.58x10 *+6.8x10”°
2.00%10 *+8.7x10”°
2.51x10 *1.1x10"*
3.16x10 *£1.4x10"°
3.98x10 *+1.8x10"
5.01x10 *£2.3x10"*
6.31x10 °+2.9x10™*
7.94x10 *+3.7x10™"
1.00x10 °+4.7x10 "
1.26x10 °+6.4x10"°
1.58x10°+8.6x10 ™"
2.00x10 °+1.2x10"
2.51x10°+1.6x10”

3.21x10°+1.6x10°
2.84x10°+1.4x10°
2.15x10°+1.1x107
1.97x10°+1.1x10°
1.70x10°+1.1x107
1.63x10°+1.2x10°
1.31x10°+1.9%107
1.35%10°+1.3x10
1.32x10°+1.0x107
1.12x10°+2.4x10°
1.07x10°+8.3x10"
8.93x10°+9.7x10"
7.94x10%+1.3x10
6.26x10°£1.2x10°
5.93x10°+5.8x10"

3.17x10°£1.7x10°
2.63x10°+1.3x107
1.90x10’+1.0x10
1.80x10°+1.0x10
1.50x10’+1.0x10
1.96x10°+1.3x107
1.44x10’+2.1x10
1.25x10°+1.2x107
1.21x10’+9.6x10'
1.11x10°+2.4x107
1.01x10’+7.7x10'
8.79x10°+9.6x10'
6.86x10°£1.1x10°
6.32x10%1.2x10

3.04x10°£1.6x10°
2.44x10°+1.2x10
1.98x10’+1.0x10
2.02x10%1.1x10
1.61x10°+1.1x10
1.89x10’+1.3x10
1.26x10°+1.9x10
1.37x10’£1.3x10
1.26x10°+9.9x10'
1.20x10°+2.6x107
9.91x10°+7.7x10'
9.37x10°£1.0x10°
7.44x10°£1.2x10°
6.30x10%1.2x10

6.70x10°£6.2x10' 5.73x10°+5.7x10"

3.12x10°1.6x10°
2.66x10°+1.4x10°
2.33x10’+1.2x10°
1.78x10°+1.1x10
1.54x10’+1.1x10
1.66x10°+1.2x10
1.21x10°+1.8x10
1.38x10°+1.3x10
1.11x10’+9.1x10'
9.62x10+2.1x10°
1.00x10’+7.9x10'
8.71x10°£9.6x10'
7.59x10°£1.2%10°
4.67x10°49.4x10'
6.22x10°£6.2x10'

3.93x10%1.8x10°
3.34x10*1.1x10°
2.63x10'+8.6x10°
2.38x10"+8.7x10°
2.08x10"+1.0x10°
2.34x10"£9.3x10°
1.69%10"+2.0x10°
1.64x10%1.2x10°
1.58x10"+8.9x10°
1.35x10%2.8x10°
1.31x10"+5.6x10
1.18x10%1.0x10°
8.82x10°+1.3x10°
7.48x10’+1.4x10°
8.32x10°4.4x10°
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Table A6-continued from previous page

E, MeV T ping /(mbsr) 2 b
133.2° 143.5° 153.1° 160.8° -
3.16x10 +2.1x10 4.30x10°£9.8x10' 5.09%10°£1.2x10° 4.29x10°+9.8x10' 4.03x10°£9.3x10' 5.74x10°+1.2x10°
3.98x10 +2.7x10 4.38x10°+5.5%10" 4.82x10°£5.9x10' 4.54x10°5.7x10' 5.01x10°£6.3x10' 5.92x10°+5.5%10°
5.01x10 °+3.6x10 4.78x10°+4.7%10' 4.67x10°+4.6x10' 4.59x10’+4.6x10' 4.54x10°+4.8x10' 5.85%10°£4.3x10°
6.31x10 "+4.8x10" 2.98x10°+3.7x10' 3.24x10°3.9x10' 3.49x10°+4.2x10' 2.70x10°+3.5x10' 4.10x10°+4.2x10
7.94x10 °+6.4x10 " 3.21x10°+3.9x10' 3.06x10°3.8x10' 3.38x10°4.1x10' 3.26x10°:4.2x10' 3.96x10°+3.8x10°
1.00x10*+8.4x107 2.91x10°43.2x10' 3.18x10°+3.5%10' 2.70x10°+3.2x10' 3.10x10+3.8x10' 3.80x10°+3.0x10°
1.26x10 *+1.0x10°° 3.32x10°+4.6x10' 2.28x10°+3.5%10' 2.86x10"+4.1x10' 2.94x10°+4.6x10' 3.57x10°+3.8x10°
1.58x10*+£1.3x10™° 2.04x10°2.5%10' 2.14x10°2.6x10' 2.15%10°£2.7x10' 1.53x10%+2.3x10' 2.80x10’+2.2x10°
2.00x10™*£1.6x10™° 2.09x10°42.7x10" 1.44x10°2.1x10" 1.55x10°+2.4x10' 2.32x10°43.3x10' 2.50x10°2.1x10
2.51x10 *42.0x10° 1.97x10°+2.5%10' 1.68x10°2.3x10' 1.70x10°+£2.4x10' 1.14x10°£2.0x10' 2.41x10°£2.1x10
3.16x10 *+2.5%10°° 1.58x10%+2.1x10' 1.40x10%+1.9x10' 1.48x10°+2.1x10' 6.25%10'+1.5%10' 1.88x10’+1.4x10
3.98x10 *+3.1x10°° 1.71x10%2.1x10" 1.26x10%+1.7x10" 1.59x10°+2.2x10" 6.70x10'+1.4x10' 1.99x10°+1.4x10
5.01x10 *+3.9x10° 1.47x10°+1.6x10' 1.26x10%1.4x10' 1.10x10°£1.4x10' 1.26x10°1.7x10' 1.73x10’£9.5x10'
6.31x10 *+4.8x10™° 1.03x10%1.2x10" 1.10x10°1.3x10' 1.29x10°+1.5%10' 1.03x10%1.5%10" 1.39x10°+6.8x10'
7.94x10 *+6.1x10°° 1.05x10%1.3x10' 8.94x10'+1.2x10' 9.83x10'+1.3x10' 8.12x10'+1.5x10' 1.33x10°+7.5%10"
1.00x107°+7.7x10™° 9.14x10'+1.0x10' 7.97%10'£9.8x10° 6.22x10'£9.1x10° 9.34x10'+1.3x10' 1.08x10’+5.3x10'
1.26x107°+£9.8x10™° 8.83x10'+9.9x10° 8.44x10'+9.8x10° 8.38x10'+1.0x10' 6.91x10'+1.1x10" 9.92x10°+4.2x10'
1.58x10°+1.3x10"° 7.96x10'+8.6x10° 5.08x10'£6.9x10° 5.20x10'+7.4x10° 4.83x10'+8.6x10° 8.66x10°3.7x10'
2.00x107+1.6x10°° 5.56x10'£7.1x10° 5.72x10'+7.4x10° 5.95%10'+7.6x10° 4.05%10'+7.4x10° 8.64x10°+3.5%10'
2.51x107°+2.1x10~° 5.02x10'+£7.4x10° 4.87x10'+7.6x10° 3.18x10'+6.4x10’ 2.84x10'+6.8x10° 7.23x10+4.8x10"
3.16x10°+2.7x10 5.10x10'+6.4x10° 6.66x10'+7.5x10° 4.88x10'+7.1x10° 4.74x10'+7.8x10° 6.98x10°£3.2x10'
3.98x10 #3.6x10 " 5.19x10'+6.3x10° 3.86x10'+5.5x10’ 3.44x10'+5.4x10° 4.30x10'+7.1x10" 5.89x10°+2.6x10'
5.01x10 °+4.8x10 2.91x10'+4.2x10° 4.05x10'+5.2x10° 2.72x10'+4.4x10° 3.17x10'+5.7x10° 5.18x107+2.3x10'
6.31x10 *+6.4x10"° 3.97x10'+5.0x10° 3.65%10'+4.9x10° 3.03x10'+5.1x10° 1.46x10'+3.8x10° 4.42x10°2.1x10'
7.94x10°48.6x10"° 3.07x10'+4.3x10° 1.76x10'+3.4x10° 2.63x10'+4.5%10’ 2.03x10'+4.8x10" 3.84x10°+2.0x10'
1.00x10 *+1.2x10™* 3.17x10'+4.3x10° 2.49x10'+3.8x10° 2.50x10'+4.0x10° 2.26x10'+4.5%10° 3.73x10+2.2x10'
1.26x107+1.6x10™ 2.20x10'+3.1x10° 2.83x10'+3.7x10’ 2.42x10'+3.5%10° 2.25%10'+4.0x10° 3.44x10°+1.5%10"
1.58x10°+£2.2x10™ 1.91x10'+2.8x10° 2.63x10'+3.4x10° 2.24x10'+3.4x10’ 2.36x10'+4.2x10° 3.12x10%+1.4x10'
2.00x10 *+1.2x107* 2.28x10'+2.8x10° 2.17x10'+2.8x10° 2.34x10'+3.2x10’ 1.19x10'+2.6x10° 2.81x10°1.3x10"
2.51x1071.5%10™" 2.03x10'+2.3x10" 1.74x10'+2.2x10° 1.17x10'+1.8x10° 9.49x10%2.0x10" 2.31x10%1.0x10'
3.16x10 °+1.9x10 " 1.47x10'£2.4x10° 1.41x10'+2.4x10° 1.41x10'+2.7x10° 8.50x10"+2.5x10° 2.09x10°1.1x10"
3.98x10 “+2.4x10 " 1.14x10'+1.7x10° 1.22x10'+1.8x10° 9.80x10°+1.7x10° 1.10x10'+2.3x10° 1.93x10°£9.3x10°
5.01x10 *+3.0x10~* 1.32x10'+1.5x10" 9.89x10"+1.3x10’ 1.24x10'+1.6x10° 1.05x10'+1.8x10" 1.75x10°+7.6x10"
6.31x10 °+3.8x10 " 1.00x10'+1.1x10° 1.01x10'+1.2x10° 7.35%10%1.0x10° 8.92x10"+1.3x10° 1.58x10°+5.8x10°
7.94x10 "+4.8x10 " 7.46x10°1.0x10° 7.96x10°+1.0x10° 6.84x10°+1.0x10° 7.83%10%1.3x10° 1.39x10%+5.3x10°
1.00x107'+6.1x10™ 9.14x10°+6.2x10™" 8.33x10°£5.9x10" 8.59%10°£6.3x10 "' 8.52x10°+7.0x10"" 1.44x10°+4.3x10°
2.00x10'+£1.3x107 9.58x10'+5.4x10"' 9.30x10°+5.4x10™" 9.61x10°+5.8x10™" 8.42x10°+6.1x10™" 1.38x10°+4.2x10°
3.00x10 '+2.0x10" 1.33x10'+6.9x10™" 1.31x10'+7.2x10™" 1.27x10'+7.4x10™" 1.38x10'+9.1x10™" 1.42x10°+4.0x10°
4.00x10 '42.9x10°° 1.74x10'+9.9x10 ™" 1.82x10'+1.1x10° 1.87x10'+1.2x10° 1.77%10'+1.4x10° 1.71x10°+5.1x10°
5.00x10 '+3.9x10" 1.91x10'+1.2x10° 1.83x10'+1.2x10° 1.81x10'+1.4x10° 1.81x10'+1.7x10° 1.87x10°+7.4x10°
6.00x10"'£5.0x10~ 1.24x10'+9.7x10™" 1.30x10'+1.1x10° 1.23x10'+1.2x10° 1.38x10'+1.7x10" 1.44x10°6.5%10"
7.00x10 '+6.1x10"° 9.50x10°+8.9x10 "' 8.28x10°8.5x10 ' 9.05x10°1.0x10° 1.04x10'+1.6x10° 1.18x10°+5.3x10°
8.00x10 '+7.4x10" 8.20x10°+8.6x10™" 7.56x10°+8.8x10”" 7.67x10°£1.2x10° 5.80x10"1.4x10° 1.05%10%+6.3x10°
9.00x10 '+8.7x10" 7.97%10°£9.5%10"' 8.59x10°+1.1x10° 5.91x10°+1.1x10° 7.22x10%1.6x10° 1.06x10°+6.6x10°
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Table A7. The differential cross sections of the lOB(n, a1)7Li reaction in the laboratory reference system.

E, /MeV

1
TE bing

/(mb/sr)

19.2°

26.9°

36.5°

46.7°

57.3°

68.0°

1.00x10 +4.2x10™°

9

1.26x10 *+5.4x10°

9

1.58x10 *+6.8x10"

9

2.00x10 *+8.7%10

8

2.51x10 *+1.1x10°

8

3.16x10 *£1.4x10"

8

3.98x10 *+1.8x10"

8

5.01x10 *£2.3x10"

8

6.31x10°+2.9x10"

8

7.94x10 °£3.7x10"

8

1.00x10°+4.7x10

8

1.26x10 °+6.4x10°

8

1.58%10 °+8.6x10

7

2.00x10 °+1.2x10°

7

2.51x10 °+1.6x10°

7

3.16x10 "£2.1x10°

7

3.98x10°+2.7x10~

7

5.01x10 *£3.6x10°

7

6.31x10°+4.8x10"

7

7.94x10 *+£6.4x10

7

1.00x10 *+8.4x10~

6

1.26x10 *“+1.0x10°

6

1.58x10 *+1.3x10

6

2.00%x10 *“+1.6x10

6

2.51x10 *+2.0x10

6

3.16x10 *+£2.5x10"

6

3.98x10 “+3.1x10”

6

5.01x10 *+£3.9x10"

6

6.31x10 “+4.8x10"

6

7.94x10 *+£6.1x10"

6

1.00x107°+7.7x10"
1.26x107°+£9.8x10™°
1.58x10 *+1.3x10”
2.00x107°+1.6x10~°
2.51x10 42.1x10°°
3.16x10 #2.7x10"°
3.98x10 *+3.6x10
5.01x10 +4.8x10"°
6.31x10°+6.4x10 ">

4.67x10*+2.4x10°

3

3.86x10"£1.2x10

3

3.10x10%1.2x10

3

2.88x10"+1.2x10

3

2.47x10"£1.2x10

3

2.75%10*+1.1x10

3

1.94x10%+2.4x10

3

1.93x10*:1.5%10

3

1.90x10*:1.1x10

3

1.59%10*+3.3x10

2

1.56x10*7.5%10

3

1.35%10*:1.2x10

3

1.05%10*1.6x10

3

8.80x10°£1.6x10

2

9.68%10°+5.5%10

3

6.80x10°1.5x10

2

7.21x10°+6.9x10

2

6.73x10°+5.3x10

2

5.05x10°+5.2x10

2

5.04x10°£5.0x10

2

4.33x10°+3.7x10

2

4.09%10°+4.6x10

2

3.40x10°+3.0x10

2

3.06x10°+2.9x10

2

2.79%10°+2.6x10

2

2.54x10°+2.0x10

2

2.36x10+1.9%10

2

2.06x10°+1.3x10

2

1.80x10°+1.0x 10
1.62x10°+1.2x10
1.31x10°+8.3x10"
1.20x10°+7.2x10'
1.09%10°+6.2x10"
9.89%10°+5.7x10"
8.05x10°+6.9x10"
8.28x10°+£5.2x10"
6.56x10°+4.5%10'
5.57x10°+£3.6x10'
5.65x10°+3.7x10"

4.69x10*£2.1x10°
3.92x10*:1.2x10°

2

3.03%10"£9.8x10
2.91x10%1.1x10
2.49x10%1.2x10°
2.77x10%1.1x10
2.04x10%2.5%10°
1.95x10*+1.5x10°
1.99x10*1.1x10°
1.58x10"+3.3x10°

2

1.52x10"+6.8x10
1.40x10*:1.2x10
1.08x10*£1.6x10°
8.73x10°+1.6x10’

2

9.58x10°+5.5%10
6.93x10°+1.5%10°

2

6.90x10°+6.6x10

2

6.74x10°+5.1x10

2

5.10x10°+5.2x10

2

4.95x10°+4.9x10

2

4.48x10°+3.7x10

2

3.74x10°+4.3x 10

2

3.52x10°+3.0x10

2

2.89%10°+2.8x10

2

2.70x10°+2.6x10

2

2.30%10°+2.0x10

2

2.34x10°£1.9%10

2

1.89x10°+1.3x10

2

1.65%10°+1.0x 10
1.54x10°+1.1x10
1.33x10°+8.1x10"
1.11x10°+6.7x10"
1.02x10°+6.6x10"
9.65x10°+5.5% 10"
8.27x10°+6.8x10"
7.68x10°+4.9%10"
7.24x10°+4.6x10'
5.53x10°+£3.5x10"
5.54x10°+3.5x10"

4.74x10*£2.1x10°
3.97x10*1.2x10°

2

3.07%10'£9.9x10
2.89x10%1.0x10
2.46x10*1.2x10
2.75x10*1.1x10
1.99x10*+2.4x10’
1.94x10*+1.5%10
1.91x10*1.1x10°
1.61x10"+3.4x10°

2

1.57x10"£7.0x10
1.34x10":1.2x10°
1.06x10*+1.6x10°
8.87x10°+1.6x10’

2

9.98x10°+5.6x10
6.84x10°£1.5x10°

2

7.08%10°+6.8x10

2

6.57x10°+5.0x10

2

5.04x10°+5.2x10

2

4.82x10°+4.8x10

2

4.32x10°+3.6x10

2

3.91x10°+4.3x10

2

3.35%10°+2.8x10

2

2.87x10°£2.7x10

2

2.70x10°+2.6x10

2

2.33x10°£1.9x10

2

2.14x10°£1.8x10

2

1.91x10°+1.2x10

2

1.75%10°+1.0x 10
1.58x10°+1.1x10
1.33x10°+7.8x10"
1.12x10°+6.3x10"
1.10x10°+5.7x10"
9.43x10°+5.2x10"
8.51x10°+6.7x10"
7.37x10°+4.4x10"
7.17x10°£4.2x10"
5.87x10°+3.4x10"
5.28x10°+3.3x10'

4.65x104+2.1x10°
3.97x10*:1.2x10°

2

3.06x10'£9.9x10
2.87x10%1.1x10
2.50x10*1.2x10°
2.86x10*1.2x10’
1.99x10*2.4x10°
1.99x10*+1.5%10
1.91x10%1.1x10°
1.63x10'+3.4x10

2

1.54x10%£6.9x10
1.36x10":1.2x10
1.06x10*+1.6x10°
8.88x10°+1.6x10°

2

9.78%10°+5.5%10
7.09%x10°£1.5%10°

2

6.95%10°+6.6x10

2

6.41x10°£4.9x10

2

4.97x10°+5.1x10

2

4.86x10°+4.8x10

2

4.51x10°+3.7x10

2

4.06x10°+4.5%10

2

3.38%10°+2.9x10

2

2.93x10°£2.7x10

2

2.70x10°£2.5%10

2

2.15x10°£1.8x10

2

2.26x10°£1.8x10
2.16x10°+1.3x10°
1.70x10°+9.7x10"
1.51x10°+9.9x10"
1.38x10°+7.9x10'
1.23x10°+6.4x10"
1.03x10°+5.6x10"
9.59%10°+5.2x10"
8.87x10°+6.8x10"
7.80%10°+4.5%10"
7.02x10°£4.0x10"
5.90%10°+3.3x10"
5.50x10°+3.3x10'

4.75%10"+2.0x10°
3.96x10*:1.2x10°

2

3.09%10"£9.9x10
2.94x10*1.1x10°
2.43x10*1.2x10°
2.78x10*1.1x10°
2.00x10*2.4x10°
1.95x10":1.5%10°
1.94x10%1.1x10°
1.64x10'+3.4x10°

2

1.52x10%:6.8x10
1.36x10":1.2x10°
1.09x10*1.6x10°
8.82x10°+1.6x10°

2

9.63%10°+5.5%10
7.00x10°£1.5x10°

2

7.16%10°+6.8%10

2

6.78x10°+5.1x10

2

5.05%10°+5.2x10

2

4.67%x10°+4.6x10

2

4.49x10°+3.7x10

2

4.13%10°+4.6x10

2

3.65%10°+3.1x10

2

2.97x10°+2.7%10

2

2.64x10°£2.5x10

2

2.37x10°+1.9%10

2

2.25%x10°£1.8x10

2

2.05%10°+1.3x10

2

1.79%10°+1.0x10
1.50x10°+1.1x10
1.31x10°+7.8x10"
1.17x10°+6.5x10"
1.06x10°+5.7x10"
9.42x10°+5.1x10"
8.32x10°+6.8x10"
7.37x10°+4.5%10"
6.99x10°+4.1x10'
5.79x10°+3.4x10"
5.27x10°+3.3x10'

4.70%x10"+2.0x10°
3.89x10*:1.2x10°

2

3.05%10"£9.8x10
2.94x10%1.1x10°
2.44x10%1.2x10°
2.82x10%1.1x10°
1.97x10*2.4x10°
1.99x10*+1.5%10°
1.92x10%1.1x10°
1.63x10'+3.4x10°

2

1.52x10%:6.8x10
1.36x10":1.2x10°
1.05x10*1.6x10°
8.59x10°+1.6x10°

2

9.52x10°+5.4x10
6.75%x10°+1.5x10°

2

7.07%10°+6.8%10

2

6.63x10°£5.0x10

2

4.76x10°+4.9%10

2

4.84%10°+4.8%10

2

4.28x10°+3.5%10

2

3.87x10°£4.3x10

2

3.36x10°+2.8%10

2

2.87x10°+2.7x10

2

2.64x10°+2.5%10

2

2.25%10°+1.9%10

2

2.10x10°+1.7x10
1.95x10°+1.2x10
1.60x10°+9.9x10"
1.51x10°+1.0x10
1.15x10°+7.5%10"
1.04x10°+6.5%10"
9.97x10°+5.9x10"
8.70x10%£5.6x10'
7.62x10°+6.8%10"
6.95%10°+4.9x10"
6.39%10°+4.3x10"
4.98x10°+3.5%10"

5.10x10°+3.3x10"
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Table A7-continued from previous page

1
£ MeV TE bing /(mb/sr)

19.2° 26.9° 36.5° 46.7° 57.3° 68.0°

7.94x10°48.6%10°  4.91x10+3.8x10"  4.95x10+3.4x10"  4.71x10°£3.3x10"  5.05x10°£3.2x10"  4.94x10°£3.3x10'  4.44x10°£3.3x10'
1.00x10 *41.2x107*  4.75x10°43.4x10"  4.51x10+3.3x10'  4.77x10°43.3x10"  4.66x10°+3.2x10"  4.40x10°43.2x10"  4.40x10°+3.3x10'
1.26x10 #1.6x10*  3.84x10%42.6x10"  3.93x10°+2.4x10'  4.19x10%42.4x10"  4.17x10°+2.3x10'  3.93x10%42.4x10"  3.95x10°+2.5x10'
1.58x10 42.2x10*  3.52x10%42.3x10"  3.54x10+2.2x10'  3.69x10°42.2x10"  3.47x10°+2.1x10"  3.65x10°42.2x10"  3.30x10°+2.2x10'
2.00x10 #1.2x107%  3.37x10%42.3x10"  3.31x10°2.3x10'  3.37x10%42.2x10'  327x10°2.1x10'  3.30x10%42.2x10'  2.85x10°+2.2x10'
25110 °£1.5x10 ¢ 3.23x10%£1.8x10"  3.00x10%t1.8x10'  2.98x10t1.7x10'  3.12x10°:1.7x10'  2.97x10°:1.8x10"  2.64x10°1.8x10'
3.16x10 °£1.9x10 ¢ 2.47x10%42.0x10"  2.54x10°£1.9x10'  2.41x10°+1.8x10'  2.27x10°1.8x10'  2.39x10°t1.9x10'  2.14x10°+2.0x10'
3.98x10 42.4x10 " 2.49x10%+1.6x10"  2.24x10°£1.5x10'  2.35x10%1.5x10'  2.27x10°1.5x10'  2.33x10%1.5x10'  2.06x10°+1.6x10'
501x10 °#3.0x10 ¢ 2.16x10%:1.4x10"  2.05x10°£1.3x10'  2.16x10°+1.2x10'  2.14x10°1.2x10'  2.01x10°t1.2x10'  1.86x10°+1.2x10'
6.31x10 “43.8x10 1 1.98x10:9.9x10°  1.92x10°£9.7x10°  2.01x10°£9.6x10°  1.95x10°£9.6x10°  1.87x10°£9.5x10°  1.78x10°£9.6x10°
7.94x107+4.8x10 ¢ 1.78x10°49.3x10°  1.83x10°£9.2x10°  1.76x10°+8.9x10°  1.73x10°£8.9x10°  1.76x10°+9.2x10°  1.55x10°+8.9x10"
1.00x10 '46.1x10*  1.71x10°46.6x10"  1.69x10°+5.5x10°  1.64x10°45.4x10°  1.61x10°£5.4x10°  1.59x10°+5.4x10°  1.40x10°+5.2x10°
2.00x10 '#1.3x10°  1.29x10°45.5x10"  1.24x10°+4.6x10°  1.22x10°44.7x10°  1.18x10°+4.4x10°  1.15x10°+3.8x10°  1.00x10°+3.6x10"
3.00x10 '£2.0x10°  1.01x10°+4.0x10°  9.62x10'+3.8x10°  9.48x10'+3.4x10°  9.18x10'£3.6x10°  8.73x10'£2.9x10°  7.37x10'+2.6x10°
4.00x10 '42.9x10°  1.04x10°44.9x10"  1.00x10°+4.4x10°  9.75x10'+3.6x10°  8.56x10'+3.9x10°  7.95x10'+3.5x10°  6.33x10'+2.8x10"
5.00%10 '£3.9x10°  1.10x10£6.7x10°  1.03x10°£6.0x10°  9.64x10'+5.5x10°  8.59x10'£5.3x10°  7.48x10'+4.2x10°  5.83x10'+3.5x10°
6.00x10 '+5.0x10°  7.16x10'+5.1x10°  6.78x10'+4.4x10"  5.95x10'+4.3x10°  5.68x10'£3.9x10°  5.03x10'+3.3x10°  3.83x10'+2.8x10’
7.00x10 '+6.1x10°  3.61x10'+5.1x10°  3.94x10'+4.1x10°  3.12x10'+4.1x10°  3.51x10'+3.6x10°  3.07x10'+3.4x10°  2.31x10'+2.0x10°
8.00x10 '+7.4x10°  2.77x10'+3.7x10°  2.61x10'+5.0x10°  2.49x10'+3.0x10°  1.88x10'£3.7x10°  1.66x10'+2.9x10°  1.48x10'+2.2x10"
9.00x10 '+8.7x10°  2.04x10'+4.5x10°  2.07x10'+4.0x10°  1.85x10'+3.7x10°  1.70x10'£3.3x10°  1.63x10'+1.7x10°  1.25x10'+1.5x10"

Table A8. The differential cross sections of the loB(n, a])7Li reaction in the laboratory reference system.

E, MeV O—}:‘ibi 0 /(mb/sr)
78.8° 90.3° 101.2° 112.0° 122.7°
1.00x10°+4.2x10~° 4.65%10'+2.0x10° 4.77%10*£2.0x10° 4.90x10*£2.3x10° 4.77%10%2.0x10° 4.84x10%2.2x10°
1.26x10°+5.4x10”° 3.96x10%1.2x10° 4.12x10*£1.3x10° 4.07x10*£1.3x10° 4.07x10%1.2x10° 4.04x10%1.3x10°
1.58x10 *+6.8x10 " 3.12x10*1.0x10° 3.19x10*1.0x10° 3.17x10*1.0x10° 3.15%10*1.0x10° 3.12x10%1.0x10°
2.00x10°+£8.7x10”° 2.88x10%1.0x10° 2.98x10%1.1x10 2.96x10*1.1x10° 2.99x10%1.1x10° 2.99x10%1.1x10°
2.51x10 *+1.1x10™° 2.53x10%1.2x10° 2.53x10*1.3x10° 2.61x10*1.3x10° 2.52x10%1.2x10° 2.59x10%1.3x10
3.16x10°1.4x10"° 2.79x10%1.1x10° 2.91x10%1.2x10 2.89x10%1.2x10° 2.93x10%1.2x10° 2.83x10%1.2x10°
3.98x10 *+1.8x10 ° 2.02x10%2.5%10 2.09x10*2.5%10° 2.06x10*2.5%10 2.09x10%2.5%10 2.07x10%2.5%10
5.01x10 °+2.3x10™" 1.93x10%1.5%10° 1.98x10%1.5%10° 1.98x10%1.5%10° 2.00x10%1.5%10° 2.00x10%1.5%10°
6.31x10 *+2.9x10"* 1.96x10*+1.1x10° 1.98x10*1.1x10° 1.98x10%1.1x10° 1.97x10%1.1x10 2.03x10%1.2x10°
7.94x10°+3.7x10"° 1.64x10%3.4x10° 1.64x10*£3.4x10° 1.70x10*3.6x10° 1.66x10%3.5x10° 1.66x10%3.5x10°
1.00x10 *+4.7x10 " 1.58x10%£7.0x10° 1.58x10"£6.9x10 1.59x10"£7.0x10 1.55%10"£6.9x10° 1.61x10*£7.3x10°
1.26x107°+£6.4x10"° 1.37x10%1.2x10° 1.36x10*£1.2x10° 1.37x10%1.2x10° 1.41x10%1.3x10° 1.42x10%1.3x10°
1.58x10 "+8.6x10 1.06x10*+1.6x10° 1.09x10*+1.6x10° 1.10x10*1.6x10° 1.09x10%1.6x10 1.14x10%*1.7x10°
2.00x107°+1.2x10~ 8.72x10°+1.6x10° 9.24x10°+1.7x10’ 8.99x10’+1.6x10° 8.68x10°+1.6x10° 9.10x10°+1.7x10°
2.51x10 *+1.6x10 1.00x10*+5.7x10 1.01x10*+5.6x107 1.01x10*5.6x107 1.00x10"+5.6x10° 9.92x10’+5.7x10°

Continued on next page
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Table A8-continued from previous page

TE bing /(Mb/sT)

E, /MeV
78.8° 90.3° 101.2° 112.0° 122.7°

3.16x10°2.1x10” 6.86x10°+1.5%10° 7.00x10°+1.5%10° 6.95%10°+1.5%10’ 7.16x10°£1.6x10° 6.99x10°+1.5%10’
3.98x10°2.7x10" 6.95%10°6.7x10° 7.39%10°£7.0x10° 7.35%10°£7.0x10° 7.26x10’£6.9x10° 7.06x10°+6.8x10°
5.01x10 °+3.6x10 6.68x10°+5.1x10° 6.77x10°5.1x10° 6.89x10’+5.2x10° 6.82x10’5.1x10° 6.79%10°5.1x10°
6.31x10 *+4.8x10" 5.04x10°+5.2x10° 5.21x10°+5.3x10° 5.25%10°+5.3x10° 5.15%10°+5.2x10° 5.18x10°+5.3x10°
7.94x10 +6.4x10" 4.85x10°+4.8x10° 4.93x10°+4.8x10° 4.90x10°+4.8x107 4.95x10°+4.9x107 4.96x10°+4.9x107
1.00x10™*+8.4x107 4.28x10°+3.6x10° 4.42x10°£3.6x10° 4.44x10°+3.6x107 4.48x10°+3.6x10° 4.46x10°+3.7x107
1.26x10™£1.0x10™° 3.94x10°+4.4x10° 4.09x10°+4.4x10° 4.18x10°+4.5%107 3.96x10°+4.3x10° 4.25%10°+4.7x107
1.58x10*£1.3x10™° 3.31x10°+2.9x10° 3.41x10°2.8x10° 3.66x10°+3.0x10 3.45x10°42.8x10° 3.31x10°42.8x10°
2.00x10*1.6x10°° 3.01x10°£2.8%10° 3.07x10°+2.7x10° 3.10x10°+2.8x10° 3.15%10°+2.8x10° 2.95%10°+2.7x10°
2.51x10 *£2.0x10°° 2.64x10’+2.6x10° 2.84x10°+2.6x10° 2.67x10°+2.5%10° 2.96x10°+2.7x10° 2.89x10°+2.7x10°
3.16x10 *+2.5x10°° 2.35x10°2.0x10 2.44x10°+1.8x10° 2.36x10°+1.8x10° 2.32x10°+1.8x10° 2.55x10°1.9x10
3.98x10 *+3.1x10°° 2.17x10°+1.8x10° 2.33x10°+1.7x10° 2.37x10°+1.8x10° 2.29x10°+1.7x10° 2.31x10°+1.8x10°
5.01x10 *+3.9x10°° 1.93x10°+1.3x10 2.06x10°+1.2x10 2.11x10°+1.2x10 2.00x10°+1.2x10 2.04x10°+1.2x10
6.31x10*4.8x10~° 1.65x10°+1.1x10 1.79x10°+9.3x10' 1.72x10°+9.2x10" 1.71x10°+9.0x10' 1.81x10°+9.8x10'
7.94x10 *£6.1x10°° 1.42x10°+1.1x10 1.55x10°+9.5%10' 1.62x10°9.9x10' 1.59x10°+9.6x10' 1.56x10°+1.0x107
1.00x107°+7.7x10™° 1.22x10°+8.4x10" 1.36x10°+7.1x10" 1.39x10°+7.3x10' 1.34x10°+7.1x10' 1.33x10°+7.5%10'
1.26x107°+9.8x10™° 1.09x10’+7.5x10' 1.25x10°+6.0x10' 1.23x10’+5.9x10' 1.21x10’+5.6x10' 1.17x10’+6.2x10'
1.58x107°+1.3x10™° 1.00x10’+6.5%10' 1.11x10’+5.3x10' 1.07x10’+5.2x10' 1.09x10’+5.1x10' 1.09x10’+5.6x10'
2.00x10 +1.6x10"° 8.97x10°6.0x10' 9.58x10°+4.6x10' 9.82x10°+4.7x10' 9.24x10°+4.5x10' 9.82x10°+5.0x10'
2.51x10 °+2.1x10°° 8.53x10°£7.3x10' 8.94x10°6.1x10' 9.01x10°£6.3x10' 8.83x10°6.1x10' 8.62x10°6.3x10'
3.16x10 °+2.7x10°° 7.32x10%+5.2x10" 7.54x10+4.1x10' 7.94x107+4.0x10' 8.27x107+4.1x10' 8.29x107+4.5x10'
3.98x107+3.6x10° 6.18x10+4.6x10" 6.61x10°+3.6x10" 7.26x10°+3.7%10' 6.75%10°+3.5x10' 6.76x10°+3.9x10'
5.01x10 +4.8x10"° 5.65%x10°+3.8x10" 5.64x107+3.0x10" 6.17x10°43.1x10' 5.73x10+2.9x10' 5.99x10%+3.3x10'
6.31x1046.4x10"° 5.01x10°+4.1x10' 5.60x10+3.0x10' 5.63x10+3.0x10" 5.44x10+2.9x10" 5.30x10+3.1x10"
7.94x10+8.6x10"° 4.44x10°+3.8x10' 4.92x10°+3.0x10' 4.94x10°+2.9x10' 4.83x10°+2.8x10' 4.86x10%3.1x10'
1.00x107+1.2x10™ 3.99x10°3.4x10' 4.79x10°+3.0x10' 4.69x10%3.0x10' 4.41x10’+2.8x10' 4.47x10’3.0x10'
1.26x10 *+1.6x10"* 3.89x107+2.6x10" 4.14x10°42.2x10" 3.82x107+2.1x10' 3.96x10°+2.1x10" 3.84x10°42.2x10"
1.58x10 *+2.2x10"* 3.59x10%+2.5x10" 3.46x10+1.9x10' 3.54x10°1.9x10' 3.53x10°1.9x10' 3.44x10°42.0x10"
2.00x10 +1.2x10 ™" 3.18x10%+2.5x10' 3.34x107+2.0x10' 3.45%x10°2.0x10' 3.13x10%1.9x10' 3.25%x10%2.1x10'
2.51x107%1.5%10™ 2.89x10°+2.0x10" 2.75%10%1.5x10" 2.78x10%1.6x10' 2.76x10%1.5x10" 2.78x10%1.7x10"
3.16x10 *+1.9x10~* 2.27x10°42.2x10" 2.44x10°1.7x10' 2.31x10°1.6x10' 2.35x10°1.6x10' 2.41x10°+1.8x10'
3.98x10 *+2.4x10 " 2.15x10°+1.8x10" 2.30x10%1.4x10" 2.22x10°1.4x10' 2.11x10%1.3x10' 2.19x10°1.5%10'
5.01x10°+3.0x10 " 1.98x10%1.3x10' 1.94x10%1.1x10' 1.99x10%1.1x10' 1.89x10%1.1x10' 1.91x10%+1.2x10'
6.31x10 °+3.8x10 " 1.66x10°+1.0x10' 1.68x10°+8.4x10° 1.79x10°+8.8x10’ 1.68x10°+8.3x10" 1.67x10+9.2x10°
7.94x10 +4.8x10 " 1.52x10°9.6x10° 1.58x10°+8.1x10" 1.53x10°+8.0x10’ 1.55x10°+8.0x10’ 1.49x10°+8.7x10"
1.00x10 '+6.1x10”* 1.47x10°+5.4x10° 1.47x10°+5.0x10° 1.39x10%5.0x10” 1.38x10%+4.7x10’ 1.35%x10%5.0x10”
2.00x10 '+1.3x10° 1.00x10°+3.5%10° 9.65x10'+3.3x10° 9.50x10'+3.3x10° 8.90x10'+3.1x10° 9.01x10'+3.3x10°
3.00x10"'£2.0x10~ 7.38x10'+2.7x10° 6.62x10'+2.8x10" 6.63x10'+2.4x10° 5.97x10'+2.2x10° 5.92x10'+2.4x10°
4.00x107'+2.9x107 5.73x10'+2.5x10° 4.92x10'+2.5%10" 4.40x10'+2.0x10° 3.74x10'+1.7x10° 3.44x10'+1.7x10°
5.00x10'£3.9x10"° 5.19x10'+3.2x10° 3.74x10'+2.4x10" 3.00x10'+1.7x10° 2.39x10'+1.3x10’ 1.78x10'+1.1x10°
6.00x10"'£5.0x10" 3.49x10'+2.6x10° 2.48x10'+1.7x10° 2.14x10'+1.4x10° 1.63x10'+1.1x10° 1.29x10'+9.8x10™"
7.00x10"'+6.1x10"° 2.22x10'+1.7x10° 1.66x10'+1.4x10° 1.44x10'+1.2x10° 1.20x10'+9.4x10™" 1.03x10'+9.2x10™"
8.00x10 '+7.4x10"° 1.34x10'+1.4x10° 1.38x10'+1.4x10° 1.12x10'+1.0x10° 1.05%10'+1.1x10° 8.27x10"+9.6x10”"
9.00x10'+8.7x10"° 1.14x10'+1.2x10° 8.55%10%1.0x10° 8.52x10°£9.4x10"' 9.06x10°£9.5%10"' 9.52x10°+1.1x10°
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Table A9. The differential cross sections in the laboratory reference system and angle-integrated cross sections of the lOB(n, a1)7Li reaction.

E, /MeV

1
9E bine

/(mb/sr)

133.2°

143.5°

153.1°

160.8°

1
T bin /M

9

1.00x10 *+4.2x10"

9

1.26x10°+£5.4x10"

9

1.58x10 °+6.8x10"

2.00x10°+8.7x10™

2.51x10°+1.1x10"°
3.16x10 *+1.4x10"°
3.98x10°+1.8x10™°
5.01x10 *+2.3x10 °
6.31x10 *+2.9x10™"
7.94x10 *+3.7x10 "
1.00x10°+4.7x10"°
1.26x10 °+6.4x10™"
1.58x107°+8.6x10"°
2.00x107°+1.2x10”

7

2.51x10°£1.6x10~
3.16x10°+2.1x10”

7

3.98x10°+2.7x10~
5.01x10"°+3.6x10”

7

6.31x10 °+4.8x10
7.94x10 °+6.4x10"

7

1.00x10*+8.4x10

6

1.26x10 *+1.0x10

6

1.58x10*+1.3x10

2.00x10*£1.6x10™°

6

2.51x10 *42.0x10

6

3.16x10 “4+2.5x10

6

3.98x10 *+3.1x10

6

5.01x10 *£3.9x10"

6

6.31x10 “+4.8x10~

6

7.94x10 *£6.1x10"

6

1.00x10°+7.7x10"
1.26%10°+9.8x10 °
1.58x10°+1.3x10”°
2.00x10 +1.6x10"°
2.51x10 *+2.1x10°
3.16x10 £2.7x10"
3.98x10 *+3.6x10°
5.01x10°+4.8x10"
6.31x10°+6.4x10"

3

4.84x10+2.0x10

4.08x10"+1.3x10°

3

3.21x10*£1.0x10

3.04x10*1.1x10°

3

2.56x10*:1.3x10

3

2.93x10"£1.2x10

3

2.03x10%+2.5%10

3

1.98x10%1.5%10

3

1.98x10*:1.1x10

3

1.62x10*+3.4%10

2

1.51x10*+6.9x10

3

1.40x10*+1.3x10

1.08x10%+1.6x10°

3

8.73x10°+1.6x10

2

1.01x10*5.7x10

3

7.17x10°£1.6x10

7.36x10°+7.0x10°

2

6.95%10°£5.2x10

2

5.00x10°+5.1x10

2

5.09x10°+5.0x10

2

4.30%10°+3.5%10

2

4.01x10°+4.4x10

2

3.52x10°+2.9x10

2

3.13%10°+2.8x10

2

2.81x10°+2.6x10

2

2.37x10°+1.8x10

2

2.32x10°+1.8x10

2.08x10°+1.3x10°

2

1.91x10°1.0x10
1.60x10°+1.0x10
1.37x10°£7.6x10"
1.16x10°+6.0x 10"
1.05%10°+5.4x10'
9.48%10°+5.0x10'
8.72x10°+£6.4x10"
8.15x10°+4.3x10"
7.02x10°+3.9x10"
5.76x10°+3.2x10"
5.35x10°+3.1x10"

4.86x10*2.1x10°
4.04x10"+1.3x10°
3.14x10*:1.0x10°
3.01x10*:1.1x10°
2.52x10"1.3x10°
2.88x10%:1.2x10°
2.13x10*+2.6x10°
2.01x10%1.5x10’
1.98x10*1.1x10°
1.66x10*3.5%10°

2

1.58x10*£7.2x10
1.40x10*+£1.3x10°
1.10x10*:1.7x10
9.04x10’+1.6x10’

2

1.00x10*+5.7%10

7.15%10°+1.6x10°

7.33x10°+7.0x10

2

6.79%10°+5.1x10

2

5.06%10°+5.2x10

2

4.95%10°+4.9% 10

2

4.55%10°+3.7x10

2

3.97x10°+4.4x10

2

3.59%10°+3.0x10

2

3.05%10°+2.8x10

2

2.71x10°£2.5%10

2

2.46x10°+1.9x10

2

2.23x10°+1.7x10
2.07x10°+1.3x10
1.82x10°+9.9x10"
1.56x10+1.0x10
1.31x10°+7.6x10'
1.19x10°+6.2x10'
1.10x10°+5.7x10"
9.40x10°+5.1x10"
7.91x10°+6.1x10"
8.05x10°+4.4x10'
6.56x10°+3.8x10"
5.76x10°+3.3x10'
5.52x10°+3.3x10'

4.79x10*2.1x10°
4.07%x10"+1.3x10°
3.16x10":1.0x10°
3.00x10*1.1x10°
2.56x10":1.3x10°
2.84x10":1.2x10°
2.07x10*+2.5x10°
2.09x10":1.6x10°
1.96x10*+1.1x10
1.65%10*3.5%10°

2

1.64x10%£7.3x10
1.39x10%1.2x10°
1.09x10"+1.6x10°
8.84x10°+1.6x10’

2

1.01x10%£5.8x10

6.96x10°+1.5x10°

7.14x10°+6.9x10

2

6.84x10°£5.2x10

2

5.21x10°£5.3x10

2

5.06x10°+5.0x10

2

431x10°+3.6x10

2

3.85x10°£4.3x10

2

3.50x10°+2.9x10

2

2.90x10°+2.7x10
2.79%x10°£2.7x10"

2

2.46x10°+2.0x10

2

2.19x10°+1.8x10

2.09%x10°+1.3x10°

2

1.73x10°+1.0x 10
1.55x10°+1.0x10°
1.26x10°+7.7x10"
1.16x10°+6.4x10"
1.02x10°+5.7x10"
9.69x10°+5.2x10"
7.97x10°+6.5%10"
7.12x10°+4.5% 10"
7.07x10°+4.2x10"
5.64x10°+3.5%10"
4.45x10+3.2x10'

3

4.81x10*+2.2x10

3

4.03x10"+1.3x10

3

3.16x10"£1.0x10

3

2.99x10%1.1x10

3

2.55x10*+1.3x10

3

2.80x10"£1.2x10

3

2.09x10*+2.5%10

3

1.97x10*+1.5%10

3

1.98x10"+1.1x10

3

1.67x10*+3.5x10

2

1.62x10"+7.4x10

3

1.34x10"£1.2x10

1.05x10*+1.6x10°

3

8.72x10°+1.6x10

2

1.00x10%£5.9x10

3

6.95x10°+1.5%10

6.87x10°+6.7x10°

2

6.61x10°+5.1x10

2

5.16x10°+5.3x10

2

4.79x10°+4.8%10

2

4.02x10+3.5%10

2

3.71x10°£4.3x10

2

3.54x10°+3.1x10

2

3.01x10°£2.9x10

2

2.64x10°+2.6x10

2

2.15%10°+2.0x10

2

2.23x10°+2.0x10

2.05x10°+1.4x107

2

1.67x10°+1.1x10
1.39x10°+1.1x10°
1.31x10°+8.8x10'
1.14x10°+7.5x10'
9.48x10°+6.5x10"
9.50x10°+6.1x10"
8.51x10°+7.7x10"
7.70x10°+5.4x10"
6.97x10°+4.7x10"
5.33x10°+4.0x10"
5.04x10°+3.9x10"

4

5.98x10°+2.5x10
5.03x10°+1.3x10"

4

3.92x10°+1.1x10

4

3.71x10°£1.2x10

4

3.16x10°£1.4x10

4

3.56x10°£1.2x10

4

2.56x10°+3.0x10

4

2.49%10°+1.8%10

4

2.46x10°+1.3x10
2.06x10°+4.3x10*
1.97x10°+7.2x10°
1.73x10°+1.5x10"
1.36x10°+2.0x10°
1.11x10°+2.0x10"
1.24x10°+5.8x10°
8.76x10*+1.9x10*
8.97x10*+8.1x10°
8.46x10"+5.9x10°
6.39%10*+6.3x10’
6.17x10"+5.8x10°
5.50x10%4.1x10°
5.01x10"+5.1x10°
4.35x10*+3.3x10°
3.77x10"+3.0x10°
3.45x10"+2.9x10°
2.97x10"+1.9x10°
2.84x10%+1.8x10°
2.55%10":1.2x10°
2.19x10%+8.3x10
1.94x10*+8.7x10
1.65%10*£6.1x107
1.47%10*+3.9x10
1.33x10%+3.6x10
1.19x10%+2.9x10°
1.07x10%+5.8x10
9.68x10°+2.8x10
8.55x10°+2.3x10°
7.17x10°+2.1x10°
6.70x10°+2.0x10°
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Table A9-continued from previous page

E, /MeV

1
9E bing

/(mb/sr)

1 /mb

133.2° 143.5°

9E bin

153.1° 160.8°

7.94x10°+8.6x10"
1.00x10 *£1.2x10"*
1.26x10 1.6x10™*
1.58x10 *+2.2x10"*
2.00x10 1.2x10™*
2.51x10 *1.5x10"*
3.16x10 +1.9x10™
3.98x10 "£2.4x10 "
5.01x10 +3.0x10™
6.31x10 +3.8x10"*
7.94x10 *+4.8x10™
1.00x10 '+6.1x10"*
2.00x10 '+1.3x10°°
3.00x10 '+2.0x10"°
4.00x10'+2.9x10°
5.00x10 '+3.9x10"
6.00x10 '+5.0x10"

4.92x10°+3.1x10' 4.62x10°3.1x10'

4.24x10°2.9%10' 4.32x10°+3.0x10'
3.88x10°+2.2x10' 3.83x10%+2.3x10'
3.52x10°+2.0x10' 3.52x10%+2.1x10'
3.27x10°+2.0x10' 3.13x10%+2.1x10'
2.77x10°+1.6x10' 2.65%x10°+1.6x10'
2.30x10%+1.8x10' 2.12x10°1.7x10'
2.09x10%+1.4x10' 2.02x10%+1.5%10'
1.80x10%1.1x10' 1.86x10°+1.2x10'
1.62x10°+8.9x10° 1.60x10°+8.9x10’
1.42x10°+8.6x10° 1.46x10°+8.6x10"
1.31x10°+4.9x10° 1.29x10°+5.0x10°
8.59x10'+3.2x10° 8.36x10'+3.1x10°
5.42x10'+2.2x10° 5.50x10'+2.3x10’
2.93x10'+1.5%10° 2.60x10'+1.5%10°
1.38x10'+9.2x10" 1.07x10'+7.8x10"'

1.05x10'+8.5x10"" 9.82x10%+8.4x10""

7.00x10 '+6.1x10" 9.68%10"+9.0x10 ' 8.56x10°+8.7x10 "
8.00x10 '+7.4x10 8.91x10°£9.1x10 "' 8.29x10°£9.4x10™"
9.00x10'+8.7x10”° 6.85%10"+8.6x10"" 6.97%10"+9.4x10""

4.62x10°+3.3x10"
4.49x10°+3.2x10"
4.08x10°+2.5%10"
3.41x10°£2.3x10'
3.14x10°+2.2x10"
2.78x10°£1.7x10'
1.96x10°+1.9%10"
1.88x10°1.5x10"
1.78x10°+1.2x10"
1.52x10°+9.2x10°
1.39x10%+8.9x10"
1.25%10°£5.0x10°
7.93x10'+3.1x10°
5.30x10'+2.3x10°
2.52%10'+1.5%10°
8.55x10"+7.7x10 "'
6.29%10°+7.3x10 '
1.00x10'+1.1x10°
5.91x10°£9.4x10""
4.77x10"9.7x10""

4.38x10°+4.1x10' 6.00x10°+2.1x10

4.20x10°43.6x10' 5.62x10°+2.5%10°
3.80x10+2.8x10" 4.97x10°+1.3x10°
3.10x107+2.5%10' 4.39x10°+1.2x10°
2.80x10°42.5%10' 4.04x10°1.3x10
2.35%10°£2.0x10' 3.55x10°+1.1x10°
1.91x10°+2.3x10" 2.89x10°49.2x10"
1.77x10°+1.8x10' 2.73x10°49.1x10'
1.61x10°+1.3x10" 2.44x10°+7.5%10"
1.55x10°+£1.0x10' 2.19x10°5.3x10'
1.35%10°1.0x10" 1.98x10°+4.8x10"
1.23x10°+5.3x10” 1.82x10°+4.2x10'
7.63x10'+4.0x10° 1.25x10°+3.1x10"
4.80x10'+2.9x10" 8.94x10°+2.0x10'
2.37x10'+1.8x10° 6.97x10°+1.8x10'
7.01x10°£9.0x10 ' 5.83x10°+2.1x10'
5.03x10°£7.8x10"" 3.90x10%+1.7x10"
5.33x10°£9.5x10 ' 2.48x10°+1.0x10'
2.93x10"+8.1x10™" 1.72x10°9.0x10°

5.88x10°1.4x10" 1.44x10°+8.2x10°
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