mREYE S By HE

HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

2% F o6
2005 4 6 A

Vol.29, No.6
Jun., 2005

REENE BRSYPm RGBSR

EHTE IHA KR!
1T (CEMRFIAHEER  2ZH 730000)
2 (ENKREYHRE HMA  610064)
3(EMEBEFINESERLREAESPL  2M  730000)

BE MRS MAERAERTEL, A P H RS HHTER LER T E YPm 2
BRI LR, § LR HBEHTAL. LR T HH TR AR T ARS B, % E y BT PPm #A4T

BWELRIN ;BN AR TFOREREN M E R RS y KT EHTHR.BFEXA
OXBASH # % .

KER RAHE vRIE EAEH mHEE

HerF HEE F#Z RN PBa(''B, 3n)" Pm;

T}

51

X M RE R A AR J LR B A B I
TROHEENAAZ — HERKINESORKEE,

MBS AR ER AR . R Ssm
1Smpm AR 45 119 Pm R RESR M) 272, 1056,
1173,1852.8 1 2007.2keV BESL, HE J /NF(11/2)
HAEFRR. R AR W R ™ Pr(a, 2n)'* Pm,
pr(d,2n) " Pm, I T BEE N 4580 keV, HJiE
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H=H, + Zeiajai + Z Viwatalaa,, (1)

A 1 TR TSRS, — WL B5E , #H 1
GEAE 556 2 DKL T RER S (SPEs) , WAL GO T
BRITHLEMIBER , o, HHRR TS MUERER, X
Bel AR AN A% T SR A ) 5R 3 UM R Z
TFRARMEAR, BEPRAIE L, Vi I PR T
(TBME) :

Viw =il VKL, 2)
A R—DRIR m A7 V RIS
BRAERPEF B LR A ERmBIER S
#(modified surface delta interaction) . i1 &4 — %
A2 M FELIBZR R RIESTEREIS, IR AR
BN THE , ENTAS KRB E TR F#
SRR . XSS RPEES D i — 4

SR TAER R FRZIR RS Hilbert T25[H] .
P, N=82,7 =61 EEH A 1%, BE T =
G/, FRE Bl — R AE AW T FHO ELI8L
M TF(RT)H)N 61 -50=11.F 2 HEHERa ]
(n82), ATLAE L, A (A 5 455008, BlFaE gy
(8),m2ds/5(6) ,72d3/5(4) , 7351, (2) F wl by (12) FES
PAHEEERPUBRR LITBHAN RS & T,
AT AR NS ARERE B m, B2 K
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%20 %

ZRIEG 2 AT B A B R SRS n82pota
n82k Xf 7K SPEs, Bl # /& - 9.560, - 8.770, — 7.032,
-7.355 Fl1 - 6.933MeV; J5 & /& — 9.5958, - 8.6755,
-6.9552, —6.9297 il - 6.8379MeV .

LT TEASE, &E y #2KE MY
SR B BRI ] DL B R AR S RS R X
MFHER, B % F 2R AT EF S H TG
EAMAERIAE R B . T 7] LATH 3R A% FE & R Gt 1H)
BRAE LRI Y R T8 v IRiE , ER B TR
TN HBREREREERESE, HiLH
HE8OL B iy i 6] LR 27 AR BRIT LR N
8x(L + 1)

T(XL;Ji—> Jo) = TTGL s DI

2
%k2L+1B(XL;Ji—> Jo (3)

H X=E 8 M, R/n B BIRE ; L LT
HifasheE, BIBRERME; k = w/c NP B(XL) R
AUBE LA, B SBRIE T RERTO K, SEFR R B %
IEREEH . (3) REESREEMREE £ = w/c<1/R(HR
TR L, BIKIRTEH Ey < 3keV B L.

T(XL)®{i:s™1; B(XL) N Weisskopf B fif
W.u., B 2 () YEN B(EL) B8 fi; LU ;x%
(fm)* 248K B(ML) A7 . AR J LA T Wigner-
Eckart 3 : R4 % BB MR HAT 0 (XL)EHA,
BT Lo JOBREBIRE | a5 Jp) , IR A RAL
Bt e i

B(XL;J,— J,) = Tln x
2
CagJi | O(XL) | a3 J;) (4)
VIFARSRARG A XN N A ESKEN
‘ ai§Ji> = Zak(-]i) ‘ ki;]i>;
‘ ag; Jy) = El]bz(lf) ‘ I Je). (5)

(4) 469

B(XL; J, — J») 1

=25, +1°%

2
Db (1Je | OXL) | ksT)| . (6)
k1

HAEHEWT £S5 EERSH BRRF 1
BT BRIT, 5IABRBRIT A R K 8, AT
1

onilL) = e %
(1| [af®ay]| kyi) = ab], (7

Hip o HPPERT 0 AEAE 1 BT BT E

WFEERT o« WXREN
;j,m. = (— 1)j+maj,—m.’ (8)
BRI FERIFRT(6) KAk
2
B(XL; Jy—~ J,) = 2111+1 %}pk,zok,l , (9)
AP
Op = (L1 O(XL) | ksi) (10)

NEESVERTG, #RF 265 T (the Reduced Matrix
Element) . 7E Z B RIS BEH LT , 204055 FETTXT AR
B
Op,(EL) = (I3 1 portVy | ksiy,  (11)
K oo = e/e B THRAT. SRR -
Or, (ML) = VIQL + D kst | (g, -

28 . 2g 2 :
L +11)[YL—1S:|§CI,‘% +L +11[YL—1]:|§CI,‘3} l l;1>’
(12)

X ] = D o N FRMEhE, [Fs 55N HE
MERER; g, WA A FEEMEE F:0.(p) =
5.58, g(n) = - 3.82; g W FWHUE BIIEREE T
g1 = p.l. BHBHERFEAFESER, (11) F1(12) X
LB B IE .

2 SR R TIS , X P Pm A% R HBE R S5
PATCRER v SR 5TRD v BRESE T IS TR, JR 53
%t RAATF BT BT OXBASH.
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B AENEASEPERERRIFFE RN N3
Ko, A AL
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0 - C!

NeI(C = N1 2 (13)
Hrr € IREEL, Ne 5K FH 3B Pm 4,
R N =82 B ST AS W] n82, L FH 50< Z
< 82, BEAA A PR S ECHR 32. % Pm MR 11, HE
ALK 129,024,480, 3% X8 # B LR B 1R
TESR ARSI SRR R, IR T M A S R
B, & F 722 B A A P B . — RSOk
FAAS #8125 (truncation) , B AXTKBE (J < (25/2),
E* <4.58MeV) A LIBUGA( Z = 645 N = 82)4F 33t
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PR , 2 BUAE B IR BE RN IE wlgrn T n2dsn LA KL
7l hyy, EELERGFHARY | o2 ZSEIHE A S E
IFTUUEN, RE Y nlhy, (1 =5) HRAGHFTT
i, TR

X+ Pm & H #8745, S. Bhattacharya 214 3 i XU
LIBOZ S0 VRN, THE P RIZC Pm 1 11 AN
HNIRFRERITAGTE 187,71 2ds,BE b XTIE (S
HREDHETHE AXETEE 7 RELU
B F A £ MR, SERRE B Ba B “H L " %
BB 5 MR 5 FPUED RS, B TR

BRIE HL#L
3.2 EHABEE

25 4] n82, X RLVEHEH Brown fEF S, AW
FASEI S B n82pota FlI n82k 6! & 3 Z5 HiXT 3 Pm
SETEE = (412) 2R ESREM L REME Y
HHRZESME (yrast) X I HE AT LLE H, TEX R E
DCIHI P, R I3 n82k BRI BUAF . DL LME I 2
n82IHARAE , B 5 45 5 AR X B BE R B B e T
PR F A IR T o A

. L 41/2° [6,3,0,0,2]
el 1173
37/2°[6,3,0,0,2)
—_— 372 —_— 2
— 35/2" R 35/216,3,0,0,2]
6 R — 3712 .
— 3 — 351" 31/2°[7,2,0,0,2]
E —_— 2712 [6,3,0,0.2]
= . T 2512 [7,20,0.2)
2. — %% — N
s 23 252  2317[6,4,00/]
. _ 2§/2_ 21/2°[6.4,0,01)
1912 p— f?/ : 19/2.7,3,0,0,1]
1712 (VN 17/2.16,5,0,0,0
2 F 15/2; — 15 16/2"17,4,0,0,0
1112 1/2 11/2' [7,4,0,0,0)
. 7/2" [7,4,0,0,0]
712" 7/2‘ .
ot 512 5/2 5/2"[8,3,0,0,0]
Exp. n82pota n82k

B3 EAESHERAERXTLL

IR TFRASHERTHMASG 11
BRULWEFAAAS. W 7= (192)", H1E
[n(1g7,)" (2ds/)* (1) TS JLER K 81.03%,
MEHMAT [« (1g10)° (2dsn ) (2d3)!
(1h11/2)1] ,[ﬂ(1g7/2)7(2d5/2)1(1h11/2)3] ’ [ﬂ(lg7/2)6
(2dsn )’ (2s10)" (Thyy)' ], [ (1g7)° (2ds5)*
(k1) ], [ 71 g72)"(2ds/2)* (2d30) (Thyn)' 1L
BB RAHN5.05%,1.73%,1.47% ,4.71%,2.71%.
FARRBRT AR E T AR LUR &, XIE
FRREEERS, R FIR KRS T B 4 B A6 L0
GER JTHBEATRR I = (19/2) - BN RAREER S
B n(1g7) 1 1 DT EHS G HAL 772 2 HIEER
TR FERERYIE n(1hy,) .

3.3 AFS v EEREIRHXER
BB TREE M B2 T AR BELR , B B ARSIk

BT A% v AR AT AL 7 R AR LB
XM mEm ERER J=(35/2)" %
(25/2) * ZIRIM A FHREZ AR J = (192) "
EREMNATHREL. K 4 AR ETRER,

g
21 — 3317
6 | 3372 352" —
> L 31/2° _ 342" —
g 5 - %’% 27/2‘: :g;g-
§ L 2712 2712 25/2° — 277
5 4 + 25/2°
]
< F 23/2 SN,
3k 2112 %’3’,2
18/2 R fors—=
I * 1512 *
1712 1 (7 p— .
2 ks 1602° 1512
L 1172° 12—
L - —— 11/
1 112 " —
b g
0L s2 52"
Exp. Cal.
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# 1 5 R BB B4 BB L BT %t LB
PR F RO SR S HR 1A,

1) B FHB MRV A0 LE 8, FEEE
BEER A, B F B LS BN B K BB AR ER T, EUR T 18]
AHSIRL T A BRAT .

DIE 2ds0, 351, B EATR/NHILEREA X%
X RERIN .

INFEERED X A FFRERIE S, (15/2) -
—(11/2)" > (7/2)* (8~ (5/2)* ). % (15/2) "

A, EEE 71.21% 0 10. 24% 425 4 B X B
7(1g72)%(2ds/)? (1hyy )" Fl w(1g9)° (2dss)*
(Lhu)'s WX BL J° = (1172)7, 2 MR &
[n(187,2)%(2ds/2)* (1hy10) 1 [7(1g7,2)%(2d5,)*
(Thy)' ], A5 51N 49.85% #1 27.81% ; BT X
IR RN (5/2) * B[ w(1g72)%(2ds,) > 1FA(7/2) *
ML w(1g7,2)7(2ds,)* THILHASBRIE . ¥ 7= A 2 SR
HZ,(1172) &, R HERE.

F1 “PmRERRRES X RNEFHSHHT

; iﬁﬁﬁﬁ s SUB R T s
eV /MeV 1g7/2 2‘715/2 2‘713/2 351/2 1hIl/2

(19/2)- 2.930 2.639 6.879 2.938 0.010 0.035 1.047 x(1g72)7(2ds;)*(1hyi )}

(15/2) - 2.437 2.019 7.534 2.248 0.090 0.046 1.083 2(1g72)2(2ds)2(1hy1 )",
m(1g12)%(2ds2)* (1hy12)?

(17/2)* 2,287 2.169 6.018 4,623 0.089 0.045 0.244 7(1g72)%(2ds,)°

(15/2)* 1.898 1.782 6.867 3.895 0.083 0.039 0.115 w(1g7,2) (2ds)*

(11/2)* 1.663 1.621 6.939 3.794 0.111 0.041 0.116 7(1g1,2)7(2ds,)*

(1172) - 0.960 1.069 7.129 2.446 0.143 0.069 1.212 7(1g7,2)%(2ds2)*(1hy10)1,
7(1g7,2)%(2ds)*(1hp)!

(172)* 0.272 0.776 7.404 2.348 0.092 0.067 1.008 w(1g7) (2dsp)*

(5/2)+ 0.0 0.0 7.380 3.133 0.148 0.071 0.411 7(1g:2)%(2ds.,)°

HFEE AR FT LUE H, XK B BE S FARAES T
HHE BEIRE FIAN J = (33/2) BBEE, Lk
B9 6.076MeV, Bt iT5E K 7.358MeV, EE R TE
W R RER J° = (35/2) * BT BEDL 6.079MeV (5
I5{EN 6.289MeV) .3% 5 S. Bhattacharya 28 A 355
BER B (332)" EB R n(1g70)¢ (2dsp)°
(2d30) (Thy ) S FE SR R BEHLE (2d5,) IR
BT, % BEAE R ] 0858 , AT RS P A b 1 e
A Br o) . e AR B B AT A, R IR B P R
?ﬁﬁﬂg V2f7/2ﬁ V1h9/2,51uﬁfmﬁ$%7§ .

3.4 35T NSM 1 WCM

X Pm, A —F 55 48 A A TR (WCM) 28 A2 Nd
B - RS, AR EME RS DEES —
A IRF HIFRE X Pm B B BERIFAR I T A% S
WIS B e kB W FE R 1) B TB % L A 1 5 3l
R 2) W § R T R A Bh B HE . ST
ARMRE, i —ME J EREITERKRES M
¥EWE METAS, G —ME J SNSRI

ERHE METAS AT ER, K
ZRE ARSMNE - BN J HS . WLk
AR B R 5 RS T R -
SER J PUBE AL TR R HES R .

N TSR S A S J RS H R
TZEMEBAEE, )R ERTREEIE N
18 - BIZSERAT T BUREERS ; 2) R AL K Y
A BES SRR TSR RT3 R F &
BRI Pm B F BRI FRRAEYL; 4) FEX TR
BRI LE R 51 Pm BRI 25 R AT
ELARE, A6 655 R 1 MR )£ TR

4 yERIEILEMERITE

I T AR v BRIT AEE I RE NGB 5 (vBR
T8 AR IR T LUE B R TR B e A, B E
R REIBOR RE LA A BERI T FRE1E SRR .y
FRBRIE RN NI GE 1 R B 1 R AR 3T . i T
AL B(XL) MR, FEA I (3) X fk. U
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TRAJL MR R BRI LR AR,
T(E1) =1.59x 105(E,)*- B(E1),
T(E2) =1.22x 10°(E,)’- B(E2),
T(E3) =5.57x 10°(E,)"- B(E3),
T(M1) =1.76 x 10B( E,)*- B(M1),
T(M2) =1.35x 107(E,)°- B(M2),
T(M3) =6.28x 10°(E,)"- B(M3),

(14)

AHERITRER E, BAR MeV. LI E] v BRIEH
i LRBAEFIAL 210

P TR Pm T3 B X L £ 3 B RE SR R RE
REFFIN TR RTFTER2 B 472
FAEME BRI RN R E; &5 1 FIRTTR K
¥yFranr , B S BRE LA BUR B TR 4R -5 SCRR10]
BR—E.

F2 PPmiZE v KB HIE (R AL keV; 5] BXHK[10])

FFe E” E” J" Ey 2 dca S P H A /ns
1 1898.3 1663.4 (15/2)* (11/2)* 234.9 Q(E2) 22.51£3.38
2 2287.3 1898.3 (17/2)* (15/2)* 389.0 D(M1) <1
3 5628.4 4386.1 31/2)* (27172)* 1242.3 Q(E2) 1.46+0.82
*3 FHEATEMBRITILER(GEELN :MeV)

e Eg* Eg* AE E25q¢h B(XL)/W.u. T/s™1 HHREMR/s
1 1.782 1.621 0.161 E2 907.2 1.197 x 16 8.35x10°°
2 2.169 1.782 0.387 MI1&F2 7.413&101.3 7.563 x 1012 1.32x1078
3 5.58 4.90 0.680 E2 823.7 1.461 x 10" 6.84x10° 12

mTCPm haEr A %, B A H R, A
WS T2 3l , BRI Oy B T 8B 30, R AUk
BERG B i (14) 50T UF 1 HRRE LR
SHBRRE, FEFH - Z2RITILRSRIEE
T R LB, % RE R BEBOR W s R
AL R R TR AL = AR A 2B iy AR T
PRI R B A HIR 2 .

5 #ig

Spm TR B IEAS BB 5 1 7R B 2 M A%
Z5K , By NSM X FAX B B 454 L I BRIT LR
T HT , AR BT R

1)"Pm & B IR E W TR NTRB 3 WL
R XGRS A ST A S AR R A L T IR R
BRMSIERT ST 3, 3 TR B S gL A H
W) BRI FEOKT 5, FT A & R B e .

2) FARAITE n82 %5 [A] AT LA AR B 1S B A9 Pm 55

A e A5 B LA KX LI F BE AN 7R AR 13 T AR AE
i BB (J > (33/2)) P AR BOR IR 22 X I T e iR 2
TR Pm Fh AR B, AT REML = AT &
FEREE 75 B NSM TR0 A, B R T3 ]
E
3)NSM H M IBOUUAL 0 Al BB AL 25
A URME TN ENEE, BREER S AR T
FROD, A Ak T A IR A& LR ERE JL AR
AR A SRR (ELRI N R B, X TR IR
PLEARE 2R, NSM 43 i T R RE & 5 19 . T
B A IR ER R RIT LRI R AR
TRt

XPEBRHEEET A S. Bhattachaxya%ﬁ#’
HERERYEFRIN I XFERERLR
MBHRFENL KE R AFEREEULE
HEZH N RTRM .
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Structure Analysis of the Nuclear Shell Model to the High-Spin States of “*Pm*

WANG Rui-Ping"""  WANG Shun-Jin"'>* ZHANG Guang-Biao'
1 (Modern Physics Department, School of Physics Science & Technology,
Lanzhou University, Lanzhou 730000, China)

2 (Department of Physics, Sichuan University, Chengdu 610064, China)
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Abstract It is one of the most important contenis to analyze the energy level structure in the nuclear physics. At present the

high-spin state of the odd-A nuclear '*Pm have been investigated by using heavy-ion beam reaction the excitation energy level

8.4MeV and spin (47/2) (h =1) has been obtained. In this paper, according to the principle of the nuclear shell model and

experimental information, the “*Pm nuclear structure has been analyzed with 2 interaction potentials and compared to the weak-

coupling model( WCM) result, especially explore the sequences of Y-ray transitions , which depend to the corresponding dominant

configuration. The program OXBASH code is adopted.

Key words energy level scheme, sequence of Y-ray transition, dominant configuration, nuclear shell model

Received 25 August 2004

* Supported by NSFC(10375039, 10175029) and Special Program of Higher Fducation Science Foundation

1) E-mail : wangrp @ lzu.. edu. cn



