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DISE I B AR 3R S0—100 15, BTRIMARTH L KBARILN 7 8K SRER
IZSNd,IZX Ce,lzst,mSm,mGd ,137Gd *ﬂﬁgDy,B\'FE.WETE{ﬂB(J @ ﬁﬁ,ﬁ*lmprn%k{n

I EA R RSHERRELEN . S, ROEMAR RN KRS RHET THE,

iE?E"MT]Z]CE,HSNd,IZQSIn,BSGd ,137Gd *nl39])y % 6 /'\ﬁimg‘jé Eﬁ_ ?ﬂ:

2 REAZE

AEBEAEPEMZEEMNEETINESERLREHRITH. d SFCMERTIHER
3 220MeV B¥ AL B 171MeV 2SS BE FH, &5 1. 94mg/cm® F#) Havar B FIFERE
B HARB —AKRSESSHREESEH AR E LR AKX EB:”Mo(2. Omg/an’,
97% ),*Ru(2. 8mg/cm® ,94% ) FI'® Cd (2. Smgfem® ,75% ). RIMRE LN 0. SepA. BRI
P R R S S P B, IR B AR A L, 81 m KM EBAERFLE—THEZK
MEHELEN L. FBRINEPCL, RTEBEALAN 430C. RAEELREWEHR
GIEMEEE LT RS ERPEEADRRFNESRER. BERT p- 1 (X) -7
(X) -t HERE. FRLERMN 570mm’ X 0. 35mm K& REE ¥ FERM KR FARMER
F. BB RRBEEEENFN. S—ReRERNEYE XA —E HpGe(GMX)
AMFERRNE v(X)HE. FANEERRREERE—F 486PC L. HEXRAT HS
% CHk(1]. '

3 EBEER

3.1 '®Nd

B 1R*Ar+% Mo RBIF=YIH. i 2.5—5.5MeV BFFIITRBEN K v (X)HEE.
B X SR 511keVy SRS, BRAIGATE 1 P HAR v HFRITBRH By KBZ. HF 142
1 306keV # y GBISINB T fp BB P NI LU Ce 2 —0 R 4" 2" M v
B 7E 2. 5—6.0MeV T H 142keVy STERNETF TP, ZESERIET 600k Vy BIE B
HLET—A 4 MHHRE/NE. SHIBEEY 35.8kV, 5 PKX SIRBEMY. XEKE
142keVy BRIE RS —F Nd R KM EC/R" BAEME. A 2.55.5MeV AFFITH
142keVy SRR BREE 2 B LY, LT REEFHZ R Nd ¥ FHH 0.60
+0.15s. ZEF 1 1, 142keV F1 306keVy STERMRE , U R T Ce 6" —4" 8y v R
89 444keV A HOA KT AR AT EE R Ce FRRKASH fp TS ST (Bry, ) HI1H
SHE. GRE: 10002°),2626(47 )M<3(6" ). Al 142keVy HEIFI] METRES RS ER
o T REY Ce BIREE A S 1428Vy SR 125Nd K Bp BEIE. AERREFREMRT
IMeV HIBRB FERBTERFARNETHIBESE. B, BEITHEITERC HE
T Br i R iR B L LT Ce PARRIKSH Brg, . EitES  RBTHRELEEMN
KM pREREIETEBKSEEBEENERATEAR. SEREBEIE B
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B2 Nd BB iE - FRIIETER 52" . BIA M Br, 4510 67.0 #165.8% (27), 21.4
F116.3% (4" )RLK 0.5510.2% (6" ), ENMAEAEBENLRMER pp GEIE(H 2).
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3.2 Bpy

FE* Ar+*Ru RM F, H 2.5—5.5MeV FFIT8, R =P8 v(X) SR RAE) T —4&
236.5keVy H£%. EXR T Pr PRAMEAIS Z H K v BREDY . s sh, B 2.5—5. 5MeV B F
1 236. SkeVy STRNEFF 1M y(X)HeH , 7E Nd- K X STR M BAFR T /i, Hi,
AN 236. 5SkeVy BRE B T Pm £ EC/y" BEME SR F R4 LI Pr. Np
—Y'H AT 236. SkeVy ST FER BRI BUE *Pm MEEH N (1.0£0.3)s.

3.3 Sm

®Ar+%Ru RPN p— v HEEPRIAN 134keVy HERBIINE T B(p BB
2 Smit L L BN B, BERBRE M 27 BEES 07 8 y(RE . BRI PN HF AR
RIS Bp BIAERT A T HBAE T R 10027 )A<10(4™ ). WEFRHEH 134keVy HLENFE
AR E PSm MET R FEHN(0.55+0.10)s. AR EAHEMNLSLRERRT
CK,PSmB A - FRMER 127 R 32" . XHBEM Br, HAFN:54.8% (27)
2.5% (47 )8 64.4% (27 )T 4.7% (47 ), M BRBFHE IR T LRWB A Bp BEIE.

3.4 "Gd

ESA+CCd RN YR, SRFREEH yX)EPREB THE v HE 255
431keV. BB AR F R Gd #“LIL ™ Sm 1 2* —0* f4* —2* 1 v R,
RESETFHEN 255keVy HRHFAMERBUE T Gd ME TR H(2.2+0.2)s. 1983 4F
Nitschke 2 AU 58 251 833" Gd 9 pp BB FE T8, (B8 E TR E A K FER (7 3)s
FEULEESEHIRPEFHIN. EXEPFREMETHESHEILTEE(REX D, ML
BENAKHHEFF, BELRIREFNE NS Nitschke FANERA—B. BINHNW
Nitschke £ AME B M Gd 8 pp REBARE S —FET RGO KFRRL. Bix
B Sm R ARFKRSN Bp KX X AT R:100(27),51£5(47) #<5(67). A&
BATERATREREGFN, "CdWESAR - FHRER 72" . ENAB T Sm Pk
Z5H9 Bry,}9:58.0 71 63.3% (27),26.8 71 28.7% (4" )UK 0.8 F11.2% (6" ), FF A Hits
BRT K% pp G8i%.

x1 mCe,mNd,mPm,mSm,mGd,mGd *ﬂmDy% TAGREBRRAE,
2 pp WEMNFPS REERE (op ) AR ENHHETH

*:EHHERAFHEG)

. raz ST
HHR - BHE op/nb  XRME mEmmps V) Bl EW - BB
BL]
R(MV) © Hilf  Grote  Moller  Moller19)
21Ce 28+ %M 151 250 1.1+0.1 0.4-1.5 1.29 1.51 1.04 0.91

125Ng 3 Ar+ Mo 169 230 0.65+0.15 0.67 0.79 0.78 0.58 0.42
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o L EEPNBICTEME(s)
FHR ﬁ"?ﬁ EEBE  of/nb  ERME  msmmpls ] w8 EW - B
(M) ) Hilf Groote  Moller  Moller19
128py,  ¥Ar+%Ry 174 50 1.0+0.3 0.71 1.8 2.5 1.5 0.40
1295, %Ar+%Ry 165 70 0.55%0.10 0.58 0.33 0.62 0.20
B5Gq  2s+16cyg 151 100 1.1+0.2 0.3-1.5 1.1 1.7 1.1 0.69
Bigd  BAc+%cd 176 450 2.2%0.2 1-3 2.0
19Dy A+ 176 160 0.6+0.2 0.61 0.57 0.65 0.47 0.50
»REEFRH2
3.5 by

FEXAr+ "Cd REFYH, SRTFHEH v(X)BFRER T - HREN 21keVy
F—A /I 384keVy B, EAIBIINR TAEBE "Dy ML L " PGd K 2" -0 f 4" —
2V # Yy BRAED . MR BFGd PARIKASK pp MHEX 4K LB AT 10027 ) M 46£10
(4"). NSRTFHAEHN211keVy FEMNBEEMRRBUE Dy HF TR H:0.6+0.2s. A
GHEMHTELNSERERBFN, Dy WESAR -FHN 72" . EAEPGdFE£S
B Brpk 56.3%(27) M 30.9% (47 ), EAEMEIRT pp HXKAEME.

3.6 Gd #'*'Ce

BEUNEENTS+ S BT S+? Mo E T RER, BTG f1™ Ce
BRI ER(1.140.2)s #1(1.1£0.1)s. RIETUERBBEAE Gd BEBE "L
B Sm 8020 0 4° B8 Bp X4 X K 100 F1<28; ™ Ce EEF AKX “LIL"H™
Ba 2% #1 4* &80 fp MM AT H K 100 71 19(9). HINP Gd BB AR - FHHI 5/
2 RGBT B 4 BI3A“ S LK Sm B Bry, 9:66.1% (27) #119.1% (47),3F 88
KiEFEBHE fp BBl 5N Ce WES AR - FHRY S22 i ERETELAHAR K
JU"#: Ba # Bry, 37:68.8% 1 65.4% (2* )LAK 18.5 #13.2% (4" ) , AT LA EH A
H pp B

4 itig

ERTARE ERTTRAE, X fp BB REBENBE o, ARLEEPHLR
HAEEFSERNER 1 20 HEE 1B 4THN op B, 0 F 2P %, BEREXR
$t 236. 5keVy HERE Bry, 2K 50% ;X FHAK 6 MR FEER Br, HIRALITEE K
HEM. MFE1PFAMG T AR, o EH/ATF 500nb, I8 fp XK 1% , 0 Lk
TABERERBEY DT 5026, XH ALICE BEP iR AR ERNBREE D
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31015, B5h B ERBE, Moller EA P REREEPHEHTRERHELG .

#2 'Ce,""Nd,”™ Pm," Sm,"* Gd,"” Gd M Dy ), RIRWMBIY Pp BEIRHY
AEMSE Bl (Ep) M40 (Ep) , MR EMNMBSNREE (o, ) A - TR

XL B -FK
FHEX  Ep/MeV  Ep/MeV  f¥ LR BRWEHE
Arsenicvi?!) Bengtson! 2! Audi®! Mlled®

20 2.2-5.8 3.7 0.292 52t si2* 5/2¢ 52t 3f2¢
B5Nd 2.2-6.2 3.7 0.300 52t 5/2* s/2* 52t
128pp, 2.4-5.5 3.8 0.300

Bgn  2.2-5.5 3.7 0.300  1/2*, 3/2* 12+ 1/2* 1/2*
13564 2.8-5.4 4.1 0.283 52t s/2* 52+ si2* 52+
137Gd 2.3-6.5 3.9 0.267 72%.. 7/2* 7/2*, 1)2% 7/2* 92"
13y 2.3-6.0 3.8 0.258 72+ 712* 72* 7/2* 9/2*

BRTAEREN pp B HHERRKES AR - FHROTRIB ESEME LTS 85
ER2ZP. R2BATPHNRELESH ¢, £ Moller TAYEF WM EREA R
WEE. BRIE e, (HE R Arseniev 2 A H Bengtsson 2 A2 Nilsson BRI/ THR?2
BOBTATHANR-FRIE TREFNSCIMNEE - FHRESHENERE, 5 Audi
FAMBELBRENAREHEEFOPFETTL -8, TRIEENPN P Sm 9 B 1 - F
HWESFANELRSHE—B. XT%Ce,"Gd M Dy WERIBEMINE Moller &
A ms S EA—B. WRKEE Moller £ AT 19 Ce, ¥ Gd M ¥ Dy B 85 -
FHRE, TR TEETEBIN pp MEMAI X LS LRERABFRE. NEL L, BE
Nilsson BEZ B P BE— P FRHPERREMB/(Z) - F(N)BRHES B (FHRET K
MZMEE. FAIER EMEHEEN AR - FHRESSZ TR P e mH s wEag, [
BULHIR 2 2 4 798 Nilsson RN BHE ¢, RESEH. XBREY, Lk 6 MB
(Z)-F(N)BERESRAEEN AR EBFRFEELEE R e, 0.3 L. R e, =
O.3,1‘5%@%&71'5%‘7,%5?7}3%99%%&%%?%%,Fﬁ%ﬁ‘ﬁﬁiﬁ‘fﬁtﬂB‘Jﬁﬁ?ﬁﬁi"’aﬁﬂ@%ﬁll}
(Ep)¥ m{KREH M#3h 0.1—0.2MeV.

MIEE B, BIREWENBER BRRBEFN DY FATERE —ENERHE.
BREEZ LR IHTENEEKX.

EERHINER T mEREARLIREZIHRAT XK LWAE B F XH. BB ZE
BESFChEBLEREBFTEFARNALRRET RARRNTSHAr EZEF X,
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Nen B-Delayed Proton Decays in the Rare-Earth Region
Near the Proton Drip Line *

XU ShuWei LI ZhanKu  XIE Yuan-Xiang YU Yong PAN Qlang-Yan WANG Chun-Fang
XING Jian-Ping MA Rui-Chang GE Yuan-Xiu WANG Xu-Dong
(Institute of Modern Physics, Tthe Chinese Acadmy of Sciences , Lanzhou 73000, Ching )

Abstract The B-delayed proton precursors '*Nd, % Pm, ® Sm, ¥’ Gd and 3Dy near the proton drip-
line were produced by the irradiation of Mo, *Ru and ' Cd with an *Ar beam,and conclusively
identified for the first time by using proton-gamma coincidence in combination with a He-jet
tape transport system. Their half-lives were determined to be 0.60(15)s,1.0(3)s,0.55(10)s,
2.2(2)s and 0.6(2)s, respectively. The measured energy spectra of B-delayed protons and esi-
mated proton branching ratios to the final states in “daughter” nuclei for the precurso-
1 Nd,"””Sm,” Gd and " Dy, as well as the previously reported ones for the precurso-
rs ' Gd and "' Ce, were fitted by a statistical model calculation. The ground-state spins and par-
ities of '*' Ce,'” Nd, " Sm, " Gd,"® Gd and "Dy were then assigned as 5/2%,5/2%,1/2* (or
3/2%),5/2* ,7/2* and 7/2, respectly. The consistency between the experimental spin-parity as-
signment and the predicted Nilsson diagrams indirectly indicates that ground states
of ' Ce,™ Nd,'”Sm,*Gd,* Gd and"* Dy are highly deformed with 8, ~0. 3.

Key words proton drip-line, 3-delayed proton decay, B-delayed proton precursors, ground-state spin and
parity

* Supported by National Natural Science Foundation of China(19975057), Major Subject of The Chinese Acaademy of
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