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B K LR Staggering 55

(WU REHEFE BE  610064)

 E 5|\ Staggering HE S WFy-RAMFy-KYRUEETHLEHET
HEK=2¥WHAXFREN SU)-THEEE, CNT LA HERD—H 5B Eh =4
# AR = 4k IBMI B O(6) % R A 50 B ¥ & HF % (PDHF) %
R, FE, 23 < K<88® K% W8 Staggering #4T 7 BRFA. 4477
FEK160< A< 184 BB FETRETFHWH KF B EEE EXTHKFF
Staggering W # %, IR AT d S() WEEH L& H AR R WIEE.

%7 68 Staggering HKEHFH y-RAHE y-HHE

1 35l

Tt

BBy R PR Staggering RFRERMMARMY. y-FREME 0(6)
B 0(5) y SR EA 5 y NIt SR R Staggering 45 1 B, T LAy 51 A #
=k IBMI 8 0 (6) B FR 55/ S B 3% W& HF 77 (PDHF) Mk sl 4 sh e i =
BEE TRIEIRIRD . B AT TS PN Signature 43 R H Signature KRBT
o 30 W HE R B TR AR TS 4T, BAR X th R —Fh Staggering LK . HETESS PIFHE
BT KUBKAT 2. BEZNE KEHRE WAL Staggering? INRA & 1T AR AT HE
PR R e B X S R A U R i R

BT EREH. B MR Staggering 7 AT AT Staggering # % S(D°

S(I) =1=R(E)/ R(E)wr R(E)=22E—-E_)/(E~-E_) 1
XEERAHNEN INTSHEE, RE, ) oo M XTFR R MRS T R(E,), HE N 1/ (T-
1/2), A B HBE K

SUY=1-@2-1/1)E-E_)/(E~E,_). )
B, SHEE Y [, —NEAR MRS T S() = 0. RNy IR EEEL
THEHE TR E S — SR ERENERM: 2, 3%,4%), (5%,67), -, FESFRBEEER
EARBIENER, N SU,) >0, ST <0, WE 1@ R, y-REKBERA XM
Staggering. MR FERBEH T H:2%,3%, 47,57, (67,7%), -, WA SU,..) <0
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S(Ie) > 0, 1 1(b) FiRn. y-RIMEE FRBEIESE X Staggering. A T T @AW, & Fr
A S(L,.) > 0,S(,) <0, SU)FEMFEEM: RZ, EHFH SU,.,) <0,SUg) >0,
(a) (b R SU)E M ELH .
1 1
o\ / 0 //\V/\ 2 Staggering FYIEiCHiiA
e
U1 pk S()-I I wmEATR, y R AE A -
AT R MR AR ST i) N MG Staggering ST AR
5 IR (b) 9 Staggering. K, MAAFRERRER. HE
Wy -BEZE. AXRAE=H(EW
IBMI 5 O(6) B FR (AT RIFR N 0(6) + V) Reflhid y —3KHEA% i, BRI 04 W i & '
H= H, + P(h,—2)[(d'd)? - (d'd)® - #,), (3)

X8 H, 2 OG)BRREERER, 2L JIBRETHER. ENSEAKIEUREEAXTLL
5 i |

S

s

-1

E =Br(t+3)+ CI(I+ 1) — P{l6c’(r+3)> + I’(U+ 1)°] / N?, 4)
Hbh BB OCMEBTH.IRAHBR NEREATH. M B C.PEAHSE. HHEERE
BEST B 0(6) + V, il y SRR BE AN Staggering 2R T, (B B B Staggering
B — ML E KA. et y - Staggening i A A B RE LA HF H ik
(PDHF)" "3 Ht%. 7 PDHF FAsEN L REBTHEN M KOEEES | o, kR
H
E,={®' |H|®.)=E_J ()!J I,

J I = (1+ ; )J:”exp( — 0%/ I')ld; (8)+ (= 1) _(8)sin(0)d6,  (5)
I=K K+1, K+2, -+, 5K+0; I=0,2, 4, -, 3K=0,
X E E R HF WEZ (O HIRER, | R& h 5 p, IS BRI B HIE 7% ST (8, 11].
y —RIER B BB T DL R RS- SRR A I i PR R . S8 TR
M HIEE TR
¥ ., K1

ﬁz 2 212 = 2
H= (J J)(L —L3)+§L +g (J J)(L +L2), (6)

J o= Jsin’(y—k2n/3), k=12 3.
H AL

¥ = DAL NIMK), 7

K=0,2 4,6, -, I 5HB8% L K=2 4,6, ---, I—1, 5tHE I
XE p REHNE FERURX S IR AR, IMK RS THT— bR Rk, %
B IMK) % H LTS B R B AT e . REHITRIS-HIHHEBERBIRIEL
iﬁB]
E, = ae (1 -be). (8)
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XEa=K/JMbTRNEHSREBEGLREERE. &E RIA-ZSRAR
RR B PR T Y BETE

E = AII+1) - BlIU+ DT, )
HIER TR S A% TRERAD, HREEH 107°~1077,

3 IHEERMLBBENSH

ERIIAMERI K = 2 By RSV A RIS R R R AR LTI . ASCHENTA T8
Ry My WAL I B K BB, JF % Staggering 8% S() #ATHIFT .

B 0(6) + VAR A y KEBRREIEA Staggering. FE—IMHETHN=9
iy — BMEZ (B I01°Ba) , 4 B = 60.249, C = 9.836, P = 1.300, AR (5) HH %K K”
=2%.4% 6.8 KWL (£ O(6) R h RABFTRS, M H K REERATH, U T X
FR),REHQRHE SU), SRMEE 1P, AR IWUFL, FHHFEH SUL,..)
> 0,S(L,) <0, FRTEK=8%HMNI=16% 1= 17 LREFEBRTFRFE. XA
SANUTITEBM: BEQR, HE_,<E<E_ WM S)>+1,% E_ <E_,
<EMN ST) < - 1, B |SU)| > 1 FRFBEBRIFRET RE. HRESREN,
WERBUE AW PAE, XA LGN RS S I EER K RERE B R4
Y R L BREY Y~ A Y Staggering 89— M T, BT AR 35 Ba B LR AEIE T E HE
B S() H: S(4) = 0.595, S(5) = — 0.457, S(6) = 0.724, S(7) = — 0.632, S(8) =
0.868,S(9) = —0.777, 5(10) = 0.956. EM5%E | PR EAEMNEL. FALELHy-
KEREAB/MY | SU)|H. TIEERSHERBDRERBERE y RENY.

F1 06+ HERENIBBFERN SOE

S : K=2 K=4 K=6 K=8
S(4) 0.769799

S(5) —0.602573

S(6) 0.725061 0.745846

S(7) —0.609163 ~0.619255

S(8) 0.698208 0.710117 0.711981

S(9) —0.604255 -0.606040 ~0.597221

S(10) 0.681352 0.683310 0.673638 0.648308
S(11) —0.595467 —0.586030 —0.561356 —0.511566
S(12) 0.671457 0.661659 0.636061 0.584514
S(13) —0.584390 -0.558832 ~0.507386 —0.402251
S5(14) 0.667850 0.642659 0.591895 0.487927
S(15) -0.570290 —0.517925 —0.410042 —0.134674
S(16) 0.672177 0.623651 0.522658 0.258465
S(17) —0.549437 —0.439073 -0.139038 2.364150
S(18) 0.691516 0.598488 0.330406 —3.353494

%8¢ PDHF g % T y KM% Staggering MHIW . RE—ANBA 18 MYET (M
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#2 PDHF itHATANSR (BE 37 MeV)
e 2 K=2 K=3 K=4 K=5 K=6 K=7 K=8
Eur ~139.51 ~138.50 | ~137.00 -136.51 -137.06 —~136.00 —135.65
T, 0.03000 0.03200 0.03500 0.03700 0.04200 0.04400 0.04800
I 0.03038 0.03237 0.03573 0.03762 0.04240 0.04461 0.04869

STINMHEF)NHERBIETH, HES HFEEY - 140.157MeV. I, = 0.1208. T,

=0.1230, bR 2R/ HWSER G) XM Q) RXIHEEM 2 < K < 8 WBFHRERIEMAM
Ry S(NME, R MEIFAR. WEIFTLUEH, K= 28 F8S7) - TG ENELEHE
Ry~ RE, B S(4) F SS) M d s R/ . FInt, 78 K= 4 DL EBB K49, 41
B Staggering B, & S(I,..) > 0,S(,) <0, 5 OO) MBS —B. RMHH XA £
%: (1)#E PDHF B 7] A & K #3h45, 244 3 Staggering B, &F K #9418 S(L,,) < 0,
S(e) > 0, 518 K HHHEEEFH; Q)7 K > 3 W4 PDHF #H+H#A2 —F B
3 Staggering, {24 B HE 7 KT R ANEEBT A B, T B K K HH Staggering B 1 A 7
B, T O(6) ¥k RT3 5 4 4 40 2 — FF 443k h LB K B9 Staggerings (3) PDHF BB T &
P 8 (B9 K = 2 W) P RE LT HMEBGRNUF R, AR SN AR ST HE
RIFBE K RTIER. HERERE SORBEHRAE. £06) + VERTRERKE
ANBTAHATEBLITKE, T ARER SU)MESHLY —BREERE. ZEF
FMRETHEE O TSN SU)BREN (RS IRFHEREBE), MAKESR RN

#*3 PDHF HiZH IS RFHEN SWE

S() K=2 K=3 K=4 K=5 K=6 K=7 K=8
S(4) 0.0996

S(5) -0.0773 0.0795

5(6) 0.2721 0.0405 0.0957

S(7) —0.3375 0.0575, 0.0625 0.1085

S(8) 0.8697 —-0.0219 0.0494 0.0735 0.1195

S09) ~0.8056 0.1310 0.0290 0.0554 0.0830 0.1285

S(10) 2.7556 ~0.1683 0.0503 0.0424 0.0631 0.0910 0.1376
S(11) ~1.4581 0.4411 -0.0170 0.0404 0.0504 0.0701 0.0992
5(12) 11.262 -0.5273 0.1239 0.0218 0.0442 0.0571 0.0776
s(13) ~1.9967 1.6804 —0.1619 0.0533 0.0331 0.0489 0.0637
S(14) ' —1.1842 0.4745 ~0.0303 0.0450 0.0410 0.0547
S(15) 11.534 -0.5772 0.1598 0.0002 0.0423 0.0470
S(16) -1.8392 2.5012 —0.2280 0.1071 0.0220 0.0457
S(17) —1.3423 0.7571 —0.1447 0.0673 0.0300
S(18) ~0.8021 0.5454 —0.0583 0.0631
S(19) 9.4792 —0.6723 0.2883 —0.0404
S(20) 9.6085 —-0.4334 0.2654
s(21) 3.1370 -0.4162
$(22) 3.9545
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1072, X5 PDHF Hi 5 B i Bl Staggering 2 B 891§ XA [, B ik PDHF #3i2 # Staggering
R AT REAN R —Fh Al AR B y R R EE

BE#NZMETHE, Ua= K/ J FEEEA, B b = 00005,y = 10°—30"Z
I EL 5O B IR B AR ISR S(D, y = 15° M 30° M ELERAIER 4. SRR
M,y RIS TSR E KEEAS KH#, £H W Staggering SAXFRA y AN
¥ Yy RA/NT 150, UL K = 2 # o B Staggering, BF S(,...) < 0, S > 0,
K=8UT&E KHEHMHA SOBMATE, BEHBLMB/D(107°—1077) . HEEyHHEK
Staggering L4 ¥ K # K85 B A B K#, H R SU,.) <0, S > 0 KIHLE
(5y-¥EHTH SU)RMEEEMEHER). R, Yy KAKT 20°0, K= 2 P HAH
& TRRBIUT . XFREARIEy M — SR BH AR K7 . KERERKA
ZHENIBE K R RTREA, By R ATIREIK. (B k>oHd, BMEERX =L
y=30°Bf, /=16 U TFTHAHBRHE, BRAXKE K= 2 HPRELNADRC LEKE
I=700L%4).

£4 SHFETFEEEN SOOE

y n/12 /6
S K=2 K=4 K=6 K=8 K=2 K=4 K=6 K=38
S(4) —0.0098 -0.1845
S(5) 0.0285 0.6060
S(6) —0.0436 0.0036 -0.5555 | —0.0568
S(7) 0.0852 0.0045 1.0441 0.2798
S(8) -0.1112 0.0051 0.0071 -0.9071 | —02612 | —0.0127
S(9) 0.1856 0.0066 0.0082 14284 | 0.5120 0.1764
5(10) -0.2155 0.0061 0.0095 0.0135 | —1.2234 | -0.4831 | —0.1404 0.0095
sy 0.3315 0.0101 0.0108 0.0155 1.7511 0.7527 0.3217 0.1316
S(12) -0.3533 0.0056 0.0122 0.0177 | —1.5060 | -<0.7024 | -02906 | -0.0765
S(13) 0.5155 0.0171 0.0138 0.0202 2.0202 0.9822 0.4849 0.2329
S(14) —0.5180 0.0012 0.0155 0.0229 | —1.7600 | —0.9128 | —-04479 | —0.1832
S(15) 0.7252 0.0312 0.0174 0.0260 2.2447 1.1934 0.6510 0.3524
s(16) -0.7019 | —0.0112 0.0194 0.0297 | —19904 [-1.1129 | -0.6058 | —0.2991

43 H7 52 30 4508 LA A B0 A SR TR0 T (SR SR MR IR B SCR [14—17]) . BB B R
A= 64—200 Z I/ 140 RFEEZN K = 2(y -IR30) LRI IHIT T 20, SHFER
RO JLF A 4 R Staggering M ER R v — M0 JLF FrA 8% B o ARORIE 2 &
R I, TEAR B BE T R BRIy KR DB ERRER =
MIBAS, EATREGe. " HL "YW, Pt(S@) < 0); PEBEE RN - REBI =M
A5, 417 OKr, ®Ru, '“Gd. "Dy, "Er. *?0s. > Pt %, "“Er 455k, B B N3 ERB] y -
BHER RN,

5 K= 2% K308 KEHTREERD. EREHA4=1602—182 2R R X
W10 KFy -HHEEEE, H I ETHRE KFLREBIEA S-S FHME 2iHF
K=3%2MNK=4%3/MK=6%5/,K=8.10. 4% & 1. #WERKH. F8 A
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&i 170Yb 1820S 1820s 172Hf 174W 166Er
S K=4" K=8" K=3" K=4" K=4" K=2"
S4) —0.004468
55) —0.025329 0.176331
S6) 0.012658 0.090895 0.035196 —0.578973 -0.164219
7) —0.003647 —0.011332 —0.076148 0.677195 ~0.1685%
S8) 0.035210 -0.0538" 0.080161 —0.607223 0.471305
S9) 0.0283® 0.051955 0.0925® 0.789928 —0.287810
S10) —0.026339 0.063758 ~0.118434 —0.242001 —0.713989 0.025641
1 -0.029698 0.175718 0.220410 0.680457
S(12) 0.062029 —0.243698 —0.216059 —0.614561
S13) —0.110264 0.347370 0.217850 0.545470
S(14) 0.022755 -0.387736 —-0.219212 ~0.496333
S(15) —~0.027404 0.491891 0.237693 0.464186
S16) ~0.1162% ~0.428834 —0.241070 —0.429463
X17) 0.193587 0.302779 0.270321 0.433711
S(18) —0.285060 —0.140732 —0.270729 —0.410526
19) 0.384171 0.456621
S20) —0.426772
21 0.517940
522) —0.507515
523) 0.503641

(a) EHHUEEAR.

AR BRI A BER Staggering, RA 5 MK SDAFEZHE, KP YD K =4 M
B0s i K = 8 W B S ) - T B EEMARE, MR SHR. H—FE, RNEAKTF
R/ \RIESHHEMEEAFRE KENERBLEFHROEER, FURINEAR T AT
FRUGeh iy Staggering L% . BEH THREBHAE 4= 160—186 Z[HH 16 MEEK K™= 1",

27,37, 4T HRSE 27 AN ARIRSIHE . GRERW, RO, BATE SU) W R =
FRBM: SU...) <0,SUq) > 0, A MM SOEEHM. —NARBHH T (WH
K=4"H)AEHRSP. BEINERI SO BIGHIRE, RERBUR U2 Lid
B, £ S5PHTHFH I, I—REXFHHSLK 9 K>503E /R i3 89 TR,
B'20s ity K = 8~ E LR HINSME A R A A E M Staggering, A ULH SU)-TEEH
*TFRELH

4 it
A SO RS B R Ak B ST IS BOHR RO AT T LAAE iS58 (1) BRARA B By Bk

B IEFERE KFEARER 06) BB ATERN. M EER Saggering, HENMAAPER
RAFFEER Staggering. WA NTREERNFREMNADIENR, FE2HZL LA
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Staggering, i % PDHFE R ST E WAREE. Q) MFHRE/ RIREHA LL BT =8
HY M BER Staggering. N#E— B AR TR MBI BEEMATHET T #, 3/ \ B33
HARAWBRRE B RN, Q)ER KW, Hid Staggering KA A (B () 4
W) BT R SRS B K= 2 Iy RENVFEEE. XRUPRRF KH+
M SU)MEEHEREMER. 4)RAHEEARIUESE y WK =5 FHEE M
PDHF ¥t BT & W38 1G0T R IR, XA R H A TR MM A B KB K 4
REMBERMERADE. SRUTRERERES KFTAFREBYR. XLEHRE
15t — B BT R URAEL.
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Energy Staggering in the High K Rotational Band *

Liao Jizhi
(Department of Physics, Sichuan University, Chengdu 610064)

Abstract Introducing the staggering index S (/) to describe the energy spectra of the
y-rigid and y-—soft nuclei, it becomes very clear that there are two kinds of energy
staggering for which the S (7)-I plots have opposite zigzag behavior. They can be
described using the axially asymmetric rotor model with vibration—rotation coupling
and the interaction boson model O(6) limit with three—body potential or the angular
momentum projection deformed Hartree—Fock method (PDHF), respectively. The
theoretical predictions for the characteristics of the staggering in high K rotational band
are given. Analyzing the experimental data of high K band spectra of the nuclei in
the mass range 160<A<184, it is demonstrated that the energy staggering does exist
in the high K band. At the same time, some evidences for the shape transition
indicated by zigzag phase change of S(7)-/ plots are undoubtedly found.

Key words energy Staggering, high K rotational band, y-rigid, y—soft.
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