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BE ZA~S0RH -AHAKRKEFELERB AN, ERA-AELEHZLLEN.
EAIETHAHERYEEAEAZ ““Ro B, AR N g Qvgon WEFHEF WAL N «
(Pras Poss fon) @vgon B FHEXE R H AL RERHET TR FARAEFHREF FH
signature X #HLHETTHI. AHBERY AE AT EEREFHEF FH signature K% &R F
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7£ Cardona & AW THEH, “Rb & B e S @
i ¥ Mn(®Si,2pn) F B, 15 H 13 A BB BT R Y
s K a MRER A FRR, EAIEIERMIR, ]
P TEAES R | B, | ~0.3. HAh, B EBEE (total
Routhian Surface) BB HI ¥ Rb IE F RS EMRE
HWMET Ry HEE HURELESH B, ~
0.33. REEB RN, FIITE ho =0.492MeV, 7 =
1991 y = - 30°K 7] LAE BB MR /ME. 3B =D
AR SRR Pl B2 B BE(T > 9% ) TE BN — BER 13
BEFESRAR B I R F R AR . XTABA n(pyy s
Pans fon) @vEen FIUFIRA, I B BUW 55 5 B U
BERWEEN (I >9 ) AREEARAZHRMEK.

1999 4F Doring % A MEF AW EE L
$7n ("0, p3n)" RO AR v i EHHEHR “Rb
HIMIARRIAIE “Rb B HBES, IR ™ Rb
i IE TR yrast H signature 5% S IR 3, 15 R 5%
EM TR 1=9 % “Rb ) 1=107% “Rb K
I=11,7 ™" Rb BRI AES K 8,~0.38. “Rb i
RS B, ~0.20, XU R LR EEK
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WIRIE A LB . AN, W EFHRAZTAEHE
EHEEATBERNEMRENRET (ho <
0.292MeV)¥Rb B— 1 v # M (RR B sh B |
TEAREE SR AR T 8F 4, 87 L X M F &R
YHEBERAR), HURFEEZLHE ,~0.23,F
SR 1S K, B B T AR R VR AR K LA R A ER R AR
(B, ~0.25, y=-57°).

TEREH A~80 XK, B BRI MKE TR 5
P FREENE .. BAFR, BHERK QN
W, BT RS g Sz R R R
A FHWEAREERHERENN £,~0.38 B3
WA, HE R THmE N=50 W, BE%x
IR S WD, B A T/ NE AR S BT AR B
AEREZEREL T T R R, 10 “Rb &
ARIE R AL E CRL™ . AT RABE, XA SCRT B Y
WERRbRWL, B T RIN 43 A5 AL EET go, T
ERJLE—F M BUE, ZE T R KESTEEES
BB TR BB ER— N EBEHNE.
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274—279



%3

WAKES:A~80 X& - #H# “PRb HEFRIE T 275

%jng%%%ﬁiﬁg. TE [~ 114 BiEH BRE R X 5%
(signature inversion) R X R B X M — KRAFIE. T 1
=0n MANMSIBRKRE FHRAMNEARMER
WEHE, X T o MAHKSIETEANERE—
PUB . X R I R RN sign-
ature BFZUHN R % X 2 oy T 2 7S oy 7E 1N R 4 E
B AR SR T HLE B — P T (R M
T gop LHI— BT ORF)BETR. L4 NI, &
A=~80,130 il 160 3% 3 ™ [X & B & 4t 0 e #R S 5% B
% . BAREILAHISHEICKRBRZAR, HL B
475K B T . Bengtsson 2090 Fp #f % 55 B R (cranked
shell model) 78 il v B A MM B HLAR.
Hamamoto "’ il B F - # F # & ( particle-plus-rotor
model) BT B v AT REA I A HE . Jain F
AERM R T R FREER TR Z
B R B AR A R R R ULA" . Hara %
B R R A W R R MR T L s, S 4h
— SR A AKTFEE Fh FAEIER, EW
Matsuzaki' > v i Tajimam] 0 A ; X3 Yoshida %‘m]
#0443l A R
FRIESN R AR E . B, Plettner 2016) F HE &L Nils-
son-Strutinsky 7 ¥ ( cranked Nilsson-strutinsky ap-
proach) .7~ ™ Br H By TR RO HERR IR 2 B E e
BN =8P R EEERNES, RRZNEE
W 2E PR A B M S HBRE T — M EE KRR
A 2B AR S B R B =R R . BTRAX
86 A% B 5 /N BT B UMK R B ML A — AR K B
BEZEAZER, T A~80 K, &L i B 5T Xk
W, EXER(17], RATE A3 B R E A BE
ZETF % “Rb I IE = FR & H Signature X F AR
BT TR, T E BR RS BRI REE, R
TEI=11 YT RKMR, BT =B EES I=11
PLE Y R R, 3R 4 Signature SZ 5% AT LATR 4F PR ## .
BT A~80 K7 - HRNBEHRTENH (BHNER
- R A - FE MR TURT RE
B R LR SRR HIA B “Rb A1 ¥ Rb
¥ L.

& T 7L #0875 B (PSM) AE SR T 4™ ™ Rb #Y
EEREHFNATEREWHINRETFREN T
Signature REEBHHAT T B, M TAEZ AT, RIK
BETF *“Rb ¥ Signature P .
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Hep f, BRIV SR FAERBHWE, 0, K
KSR, P R P, 4 B RN ) B LA R IR XY
B X—ERAEFARRTFRERRETREY
7. R X R AT 4 B AR R A AT AL TE T A& A B AR
BTV, B I A 5 o i B 45 R AR
B, SR B AT A A& AT B OUE R OUR T8 Xt
B, AR RE T B v TS I A R A AT
URATFTZ BT A CRb M Rb R H, AR R
REREN _ERTE

{Pixas a, |07}, (2)
H¥ K=K, +K,, a; (a, Y B 7E Nilsson + BCS # %

s F (R T) R T AR, [ORER TR
S ANBREER PuwEXLA
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deR(Q)DLK(Q), (3)

Rh RIQ)REHNEH, Dy (Q) 2 D BB (BB
BRFIART), 2 MEKR A, ¥ N=2,3,4X3
A~ 9 Nilsson BEGRAF R v F F0 B F 10 OB T 45, 40
B3 AEEFWHA Nilsson 75 #86 ¥8 3 &, &
(2) 3R H 75 A h K SRS HE A R E RO e, X &
ARAREEM,FFUREEEL D FHET KT
A .

L E Sk, MR ESHE LR RAEME
B BN GRETEESHEATASEREHNE
el IEREYE R EIEER T DB ERFK
/N2 6] gk B 78 B AR I s FE R, R AL R R T3
B8 T HORESXERENYIMEE. KFER, R
EAEMAERERNE T KBNERBELEN—
ZFMFEERATHEANRY, XNMELERTH
2 | gAY — A B E T AT AR R
BERMRE B REEENEHEAT | B EMT
Vere RATHZEE X P La #1 ¥ Rb F 4T T8
Frs] Ey AR — g A B R PR AS R B R LA
7 “Rb #1 “Rb X B A# L.
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3.1 3 *Rb it EERMITiE

fEXE “Rb BT AWM B, A TALAXHE
REBRSH A, 14,7
1
7!
3B(N,Z) - B(N,Z + )}, (4)

A, = B(N,Z ~2) -3B(N,Z-1) +

a4, =7i—%B(N—2,Z) -3B(N-1,2Z) +

3B(N,Z) - B(N +1,2)}, (5)
ARFPHIE B A8 B(N,Z-2), B(N, Z-1)
------ EEBASCER[27], FE MR A LRAEWIERE
FRALEME, IHTHEERHA A, =1.215MeV #l 4, =
1.1025MeV . i1 Nilsson #HISH « F . BB XHR
(28], B f& ¥E Bengtsson F1 Ragnarsson FT & 5 ¥ 5 il
EH—AER™ . Bl R TRMPFHRCE 28<
N<40 ¥ i F X, Sun 28 A F 5 09 L5 B2
H— 4 8 Nilsson 23 . BB BRI FTHREN
B H A TR B 43 45, BT LAX A S Bk
MEEXTEMN, BAR Zhang SIS HEMN
A=~120—140 X3 W7 H R 897 . BAR Xt 9 SR
Gy MM ABREZERE , ACKATER LK
AR RN

6w = (022338224, (0

R HE— T 8 0 5 B AR B G, TR
HEEEL,BR G, ELT Gy,
(&) = (&) =7 2

P

MEIXBKLAER y —BBEO0.14—0.18 Z
A A SCE y = 0.20, EWRATEBIT “Rb 884
s by TA/EH BTEL™) . B Nilsson + BCS #Ek 3 E
T Hartree-Fock-Bogoliubov BE & E e (i Nilsson + BCS
ok FRITE BN ARG HFB dER 73T HE
FIBMEEENREBRR, RTFX—AFEEESE
SCER[21 1M A DB RS H e, WAL, W
B 1(a)fim, RHA ¢, =0.30, ¢, =0.00 fMl ¢, =
- 0.20&bF 3 MR/ME, X 3 MR/AME FT 5 18 8 F
wRAKEEE. T, 25 AUREES K ¢, =
0.30 fl ¢, = - 0.2832(RATAH AR ESEHLE
AiEs, A ERAEEFRBERK, ZRIF)

Fei B IEFHREN . X B Y H URIE RS
e, 1 B, WERD .
€, ~ 0.9448, — 0.1228% + 0.15483,8, - 0.1998;,
(8)
MRS —IF, M e, = -0.2832 KBAHYTF B, =
-0.3. TAMEASE , =0.067 BLH XHR[27].
B AR EME N =4(N=4) E72 P EIE%
KEM T ORT )RR T 252084, B 22 BP9 AR IR 22
€,=0.30 B, B g,, T K =1/2,3/2,5/2,712 81
B.dy, B K=1/2,32 BB g,, 0 K=1/2 38
(gon 1 K =1/2,3/2,5/2,712 B fE R F (R T)
AR T4, P B BN AR R FA. HBK
S e, = -0.2832 Bf , B g,, FRMFTHBE
M d,, 8 K =52 PLi8 (g,, FF7EH K =3/2,512,7/2,
NHMEVERNFTF(REF)NERFA, IFHENA

—480 | sopy (a)
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L, 484}
z
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~490 |
—492 t 1
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—498 [ “Rb (b)
-500 |
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2 =504 ¢
= 506
0
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-03 ~02-0.1 0 01 02 03
£

B 1 **Rb#Y Hartree-Fock-Bogoliubov fE &
Eﬂpgﬁm&ﬁz@%ﬁ Ez %ﬂl"ﬂﬁ

B R T . “Rb HSZR BT R IE FHR yrast H & A
LSS HHLUREZESH ¢, =030 M ¢, =
-0.2832 Fiff i i B R AR T 2(a) M (b)), K
h I EBE B[] B 7 BB A LR
#BOFUE 2 R RAAL 8 BT M E6” ZMK
BRTRER . A 2(a) FI(b) P ARRE R BB T B {H
A signature [R5 . B, R4 IR NKIEES R
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£,=0.30(5<T<8) M e, = -0.2832(I=9)i+HIE
FHREHCXEN BIELHABENEESE , FriE
W BEAE & B 5 XA SCER (321 E), i 2(c)
Fim, WHESHBENTRERFEHBABKE. A
B 2(c) ] & Bl — > B3 MR S signature S2FE B
FEHEHR. “Rb EFERFWTE I~11 & signature X
®OARMASEREREATE BRI RER
KRBT AR NEREETANFES, HE
FEFEMAKERMKHRED G RO R, 5
—FHE,EREENR 6 BEAR— I EMN s B
FHHR R REES, FUAEBIAR 6,7 R (88
SBT3 R4 WEERARD . XFER
BT SE M IR ST A% Rb B9 IE FFR &4 A BB R
THXFF,ZR5F.
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B2 HHEFECR WIEFHREFEMBEEE
E(D-E(-D5AEITHNXERSZRERNLIE
o ERLBME ORI EME.

“Rb LRI BRAFHREERMERE R
EFREWH)SHELERATE I B, TREERAX
Bk(33]. TEH AR, B N=4(N=3)EFF g, F5t
A BB (p, B fr, TROFEREERF T
(RPN FE,FEEMNER -ERTS. &
VBB R BRS¢, = - 0.2832
BERFHERLLESR. B—FHE, ERIFHH
RN, ERAXMEESEAEYR AFKRTNITE.

FE® Rb 9 0 FHREH P, 7 signature « = 1 ¥

10 °
g
X 8 s
> 6 A
3 D‘ u/./
= e
o 4 o"‘ /./
= e
S, 0;3/'
&
oo
0 4 8 12 16 20 24

E3 “RoLBFEBRTFHRESRMAEREEIR
FHRBW )5 B B A0 R A
oL, oM A HM.
4y BN BE hw = 0.63 MHEA — > Tk T A
Wk FHIAE X, T TE ho = 0.73 BHEH — A~ MU%
BT AR T A X | B — R
R BB wga, T ves, MM HES| R A, BT ATE
hw=0.63 U FESHWEOBARE AT, BHH
Pleal o) OV RBEFE (R F - RF)BRTH.

FF LA 1> 10 B BRI (E I 0 1 5 .

3.2 PR MITEERMITE

%t ®Rb #93+ 8 JLE 5YRb MR, BB S BAHA
RAFGS)IHEHRN A, =1.3375MeV Fl A, =
1.1675MeV . i+ Nilsson B SH « F1 o BWER A X
#k(28]. F Nilsson + BCS ¥ER. T # 3+ E T Rb ¥
Hartree-Fock-Bogoliubov fE & E . FEIURTE ZESH ¢,
BRI ER, WE 1(b) fin. WEHATILE 3 MK
AME, BATE BT R TR KMERIE L (e, =0.05) .
REKBMRIZEA (e, =0.25) MR IHEERIL AL (e, =
-0.25), BN fE N EEL BN ERE. BT, o
SIFEMRTEESH e, =0.25 M e, = -0.25 KitH
EFHREH, TAREESH , =0.000 B B CHEK
(27]). EHENB N=4(N=4)E7PEEHRKE
BB TAENFTFURF)OMPRRFE, BN ¢,
=0.25 BB go, T50H9 K =5/2,72 BLiEF dy, F5%
B K =1/2 8138 (g,, TR K =1/2,3/2,5/2 HLE)E
HPEF(RPIMERFS, HFEENARZERT
. YW e, = -0.25 BT B g,, F7EW K =1/2,3/2,
52838 (go, F5EHI K =7/2,972 BB fE R F (B
FINBER T, FHEMEAR_ERTS. "Rb B
SEI B ORI B B0 IE AR S S AR R 2 5 0 AIUH
TRIEZH e, =0.25 Fl ¢, = - 0.25 FTQITESE
B ER TR 4G (b)d, HPLRMERA X
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Bk(2]). BiE, B — P RAGe("B,5n) R BFF” Rb
RMZERSEHE TP . HixLRE HA"Rb fEREE
MARBE LSS LK TAEY —3. WE 4(a)F(b)
PORRE A BT T B AR R B (B R, 0 R 43
BB EESE e, =0.25(6<I<8) M e, = -0.25
(I=z9)HEZH, WE 4(c) Fim, Bt HBENELR
HABHBWME, BT IF=11"f I =10" XHER
Z PR . R E X — /N RIE AT BB R R T KA
REENRMHROEEX, M=#HEER, AT
BRAE A BT BN AU T8t 3k, X R R AT H A
FReg B ™ . s, E(87) - E(7° ) AR X 1
E(7*) - E(6")/NMUREEHATERBHE.
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. /Zf
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54
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g
X
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My
5 12t =
©
101 /
8 r S —
6 Qfé“/
ol /
2 L
o
0 i 1
6 8 10 12 14

B4 HEFE R WETHEFSHBERE
E(D-E(I-D5BH I MXRRGLRMEMHE
R TR, ORRIHHM.

HERFHREHRITES A5 SHEE N=4(N=
3)F 5 P Ok A R T A M T AR, BIEX
gon THEH K =5/2,72 BB A dy, FRW K=112 %1
B (py, FRMW K=32HEM f, TR K =172,
3BEERNRF(REF) MR FS, FhEMNA

BMWRFA. MZHH e, =0.2501E .67 BBR
RA AR ENR, BX KM eSS — S EERHE
WHE RS TLRME. e =0.35 FFENTER
IRMESHBEEMLEELE S, HPEZRERA X
BR[34].

.

E(I)keV (X10%)

(=4 — [ > w - w
T T T T r

Bs5 “Rb XRFEATFHREFSHATE
B AR EAT B R
LK, Ol AT

FERRb #H, M 5 30 BB T RO B B AR K
HMBE TN T G g, WRFRASX R T HIL
PR, BN T 45 ~FF, g0 TRAEW, P
THABNBRIMSIHE T A KBS . ERmEIAER
T (BN, 7E ko = 0.487MeV) , XF i T 42 3T K #6 BR F0
AT T A R A0 P A1/ B ZE AR /ME B B, 48 T R
BRI — W0, B8 F w6k R/ ME
Wk, — BB, B SEEE M E X HZEYR
KARTRAEREEERLEL.

4 5E

A& TAETE M sh B BOY T BURE 32 T X% Rb #Y
BET 6 MEFHRBHFNAFHREWHT T ER
MRHELRMT R, IR EFHREFTHR
¥EETE I~ 11 4L B signature RERBHTTHIT,
HEBRMEEBEOEREE, BN T~11 L
THEMRER I~11 LA E# R, 2" Rb
H i signature S5 AT LAAR 57 ) 2 % . RS i R
AT Rb(®Rb) WK T A BE 1= 10" KBER (ST A
fHBE L) 1 % A i B 9 0 B M LLIR A3 B A P O
bN R E SR =E
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Calculation of Yrast Bands for Odd-Odd Nuclei *32Rb
in A ~80 Mass Region "

_ SHEN Shui-Fa”  GU Jia-Hui SHEN Wen-Qing
(Shanghai Institute of Nuclear Research, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Several mechanisms have been proposed for the signature inversion in the structure of A =~ 80 odd-odd nuclei,
but the theoretical calculations have not been conclusive. In this work, the angular momentum projected shell model
(PSM) is applied to the nuclei *"?Rb. The results of theoretical calculations about the positive-parity yrast band with
configuration mg,, ®vgs, and the negative-parity yrast band with configuration (P OF Py OF fs) @ Vg, are com-
pared with experimental data, especially, the mechanism of the signature inversion in the positive-parity yrast band is
discussed . The interpretation within the projected shell model shows that the signature inversion displayed in the positive-
parity yrast band in these nuclei is a signal of a substantial quadrupole shape change with increasing spin where the nu-
cleus evolves from a prolate shape at low spin through a triaxial shape to an oblate shape at high spin. In addition, we al-

so specify the nuclear shape for these two bands in these two unclei, respectively.

Key words Projected Shell Model (PSM), yrast state, quadrupole deformation, signature inversion
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