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"Be HBER B S TR T35’

BEAE"

BR A& A

L (FERFEHELWRE L 102413)
2 (hEBERMECHAPRS JLE 100080)

RE
ARE D, ZEEAEHL 25

TR TEFFER " Be W A BEHZ FHEBHWEPFLER S, 5RAEPFHEY
1 1t B 3 — # 8 4 B —— X MWS(Modified Woods-Saxon) ¥, & %k

EFHANEREBRT "Be ¥ 25, 5 1p, AEXNBHEAR AABEFEF KL FRAY
HASREME. AU A TP FERFTHREAAFEL RRTEIHF SR EHEHURE
EATENER ANTREEREKARYE AL N EA.

XA EFFEE KREH PHY FToER

I

1 3

BrITIL vy B AR E R BT LAR /R BT I L 2 M 1F
AT B 348 GE B M RA TR L X I B A AR
MERREENEERNEE" HWBIE—FA
HFESHEGRERBHTEEN M. RBBETR L&
REZSHOEEMMEERARENR MK, R
o R MR REA BRI RERED.
WG M EEHFRSIE T AMNOB/KEXE,Z5N
REGHHRIBNALGZ—. MEELSLTRH
ROABBEANNMNELRRT —ENEHAR.
TR FELWENN P FREAHe, "L M
“Be ! Barh FEBA" Be M1VC .

HEEHBRESHBELIBALUALEENEE
SRX—-BEER. B L, Aﬂ]l_,,Ll_Fﬁ%ﬁﬂF
¥ 7838, 0 Skyrme-Hartree-Fock 77 351, ME %2 4
¥ ¥4 A5 M RCHB ik %, BB 4F
WHATEEKNEES . RN, EARMELS
MESRENEREWREERE HIEETTE
BRBERNK, AAMNENRABSHARELSWR
HTRFHILRKE. LR E, AR TR
M RA"Be T . A ELE" Be WEER G W i
fTitig .

2003 - 04 - 10 W HE, 2003 — 06 — 10 W X

KBEKFREHMMRBERF XS " Be WBRE
— AP FREFEH 1p, b, " Be YA A KT
BFOLCFR 172 P ER SRR 127 i 1/2°
AR 320keV R L. FELE X—HRBE
MBEARE FHHEBUE, HRURERN—
MR . TR, A3 B & R &R 008 R R O
%" Be WIRE R BF AR M ITHIS, FTHERS  E 5
FEES ARBIRE" BT -RFBLS" UK
BT - B OBE™ %% TR B 45 R ARRE I
HWHEI"Be MEEAME REXBFTEER, AW
HAEHELFMARRSER, AL R " Be A/
FERPRPTF 25, 5 E"Be WRE, /N
FF Id,, SHBE"Be 192 WA TR. LI UHK
(2] RIB AT & MR 80 % ,J5 5 Tk 20 % .

Xt BRI, AP, 9k L BT
A KMEH S, A5 HF F 5P U RHEM IS
FEC TR "Be B P RAEHIA 2, 5
1p IBHE AL AN A B AR F ERATENT]
MASREARG. FW LR, FHgaa Eoas
RACEWH THREMARTEMSTHE, X —
EREERBE " Be WAEAMEOEER B, R
RITEIHAR AL, AANFH G REMRR" Be 1
BEG B, FARERE AT U B RER B
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AN TYYE . ASGESRBEHE M Woods-Saxon
$IE R, £ JH W MWS( Modified Woods Saxon ) ' ##
BB Be TP, AT " Be EEIFE,
AL " Be WREZIKF 8%, A F I
— ¥ ZHEATES. IR FHFEETHRRBE
BN AL 15" Be MY S5 R K KERIL .

18— 2 . H A% A Nilsson-Strutinsky #
HE T "Be T REE " BRI TEKXEE L =0.7
Koy =30°4b I RE B R /DA, Ho RS — 1 F B9 Nils-
son I o B 80 % M ERIL H P 1d,, SR, T
20 % Wi 25, BT, X BR G CR12] M E NI
SPHIR . T RO MR, 1d, SATEERE S K
RE MR EHERBEIRMAETEXNE
B A . A 6 H A LR UEE X5 Be SN
BRIBERWA " . BT XS, X B EREA
LT #TTITE .

2 "Be BN FREZAIRE

LFEHIHER T, U Be HOMER B AR T
RE. WEAELRBES FHAL SRR TFH
HZEMAHEST B (B 1(a)BiR). ATLE S,
s RURERS 1p, SEETHE.

LRI EZA ETHREXLRPTHEEY
Brhmd i E. A, RERERESTREAaF
FHEHABHM G EGERN D, >0, 08 1(b)F AT LA
T MEARERBEG B PR ERE A 23508 w®
(ke EHEE),MH

D, ~ S, =B("Z) - B(“'2), (D)

Kb S, R FoEEE, B ABKNEGRE. A%
(OAHE D, i3 " Be 0 Feb FHES

E(3/27) = - 4.460MeV; E(1/2°) = - 0.504MeV;

E(1/27) = - 0.184MeV. (2)

Rt PR AmEEm— 1B FRESME
BB EMEERERL, D, 5 S, ZETTES
AR REN, R 2) B Be o] fE & B .
ARMAFPRNE, T EEXTF " Be WiIFEIIEHERT
() F&Y, ik AR AT

EF b A I BAR )R, 23— T 447 Be B N — 1>
PFRFEANERE. B Be WEZER MBS FIE
BT Be MU SR ' Be 00 B P BF 45 4 52 Bl ik A o
TR N RN, R EXRELRRT, B
TR Be AR X T8 AR (R R O 04 R B E A AR Y

HEES."Be MERBRSEN TG 1101

BHEN. KEEE¥ER WREDFHEI
P42 6fm, W' Be B W B8 % 1A BT .Lo 35 0. 6fm, B
EEAEZNO0.6m WHE HEBKEZS X BAC
BRT"Be ARz, BT H¥MNILESHE
1858, Be 058" Be BIKR L WZFaEREE
SRR Be KB L AMATEEBRMILEE
K. X—EERET LRI T LRI RAMETLE .

(1) "Be 3R BHR (EN KT . “Be B M
BROABREEEZBENFTEL, ZREKKEB/R
WM. B E, BATAHTI SR B(EL) #K/2" Be
1727 BE 12 BEWERE, HE X 0.36s.p.u'”,
AR RE/ RIE TN .

(2) BREMBEERBREER K. LRI E
. TIFE8%,. (| F RN TREFREAR
RUBBHENBEMY K AFLEB/ T X
BRI R (RMS) ¥ 42 . %l Kanungo = I

N=15 FEPFEEN20*F B ETERAY
0.25fm, A RESR AP IR 55 I 76 KA B L i 2200
1&{[1&5%&*%@&‘% el BB S 1 K
R . B4, Egelhof AN WL 45 R R H M AR
BRUAENGH FEE He 5" Li PRI, R 1718
PR IE, B 1 He B RMS #4224 1.49fm, Ti° He £

Both R 1.88fm; B B1°Li (1Y RMS 3425 2.43(m,
" Li B9°Li Bt 2.550m. XSbEE R B
SREBEM A, A HE RN, REBERX T Be
' Be B M KBA TR, RMTHKATRGHE
BIE.20% B2 MESTM " RATHEERE
“BeBi N RFIE K .

DERECLREDUES,. "Be 55 B Be
GHEMEAREEHEESR SR BERENEERE
BHU2FAEER CHEMHEN AE. H 1(b) A,
HINTXE

D, = S, + AE, (3)
BB, " Be MM AE SRR FAEL X
¥ Be Bt 5 A H""Be Z 6l £ E R, I A0 LUE
M RRMHEEMA T —F AE K/, X
BR[12],“Be 5K 20% MJLEL FHH "Be B9 2°
WMEEL, V*&&ﬁ&w 3.368MeV, 3L B 7] 1§

AE ~ 20% x 3.368MeV .= 0.67MeV, (4)
HEMBCZBHE T "Be WA FHBE S, =
0.504MeV A& & , BRAREZM. TR A D, =
1.174MeV. H LT EN Z H FRES N
E(3/27) =-5.130MeV; E(1/2') = - 1.174MeV;

E(1/27) = - 0.854MeV. (5)



1102 WEWES B YW E (HEP & NP)

274

Core('*Be)

(®) AE
Free “Be —}—
s,

'"Be=Core('"Be)+n

1 (a) "Be AR FHREZHRE
B:(b) D, 5 S, XROREA
D HBERPTHEBNME.

AXMRAHEREENIAENSZE. EF0Q)RX
BB SR FREG, B PRI, B8 25, BLEK
RMS ER24IT 8fm, SHAHM B RELRHES
A 6.Sim HELBHBMA, MM (SR H%,83
) 25, BLiH RMS KB 6.5m, S LR A — 5.

3 WMWS B

Woods-Saxon £ Z H FH R R FHEMEY
P57 R B N
Vas (1) = exp[<lr/°_ el (©
Voo Ry, a AR SY. RELETTUMRGHRER
XEFH, Rifi, A TRIFHNATEER, B%
RN HBESR FHEREFEYHER. (6)
KPP HE Tl exp[(-r-R)a], BBED
(Modified) Woods-Saxon( MWS) %

. ) Vo
Viws (1) = 1+ expl(r-Ry)al +expl(-r - Rglal ~

Vo
1 + 2exp( - Ry/a)cosh(r/a)’

ZRE2,JLUBEHBIERH MWS # V5
Vs LB 20T 45 45

(1) B 2(a) , EBLL(r=0), Vi 2Tl
LM Ve 2V, XBH T

dVyws -0 dVys
dr r=0 -7 dr r=0

(N

£0. (8)

—BOAN R TFEEE S E AR, H i, %
BEFHGERFEHEHMR B, RE Ve
FLORAXBERBEBREX AR 2RE, HXK
HE Ve B E ARG . BRENRE Ve XMV IE
FIEERARBR R EMZEY .

(2) MBE2b). BT Vi EXWAERESL B

REXNGHE. BN EXHHEREL Y
dv({r)

Voo « L-S, (9)
rdr
EO)RXPE VEFIBH Vs 5§ Vs B
dVyws - 2V,exp(Ry/a)
rdr |,.o = a’[2 + exp(R./a) ]’
i}
d Vg _
rdr {,.0 - (10)

AL, MWS 35 () B B LIl 0 i 22 1 B8 4 FE IR R AL R
—HRE BRFTHSEELYERE. NG E
RGBTSR ERLEEN P LLEFETS,
HEXNRBRILRNHIHF. ARFH. GEFTFA
BB RBIETF Ve iV I BEE .

-6 -4 -20 2 4 6 151

1dV, (1)

1dV, (=D
r dr

MWS

i o

- VI(:\:IS(")

Viaio(1) = Vi + VR, ()
(c)
2 WS#H MWS# 5% MWS ¥R EE
R RNER. (a) WS MWS H ML

(b) WS #'5 MWS 34610 H B BLIEDTAS ) #8409 42
(e) T MWS 8 8t

() WITH LR ER, Ve BT 5 VesdE
HHOEE (A 2(a)) , T LA MR BN T A
B BPEEAE L K, BB L. B, Vg
5 V. EMREE @A LIBE LT MR K5
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BOBAIER, Vs R T Ve WHR A
ZEALHHRARERE, WS Bh AR
FARKEHRAR T B REX—REGERR
BEFAR—ESWRTENGR AT, AR S
155X — IR | A9 91 48, 38 2 LA MWS #h Bt R FF 3
.- HABEPRENFYY BEARA
(30 4 B0 S 2 IF B9 Woods-Saxon ¢ Ve Z F1, B (2N

B 2(c))

Vit = Vs + Viws - (1
KRFPEFRD (DEREAD Vg KAARHBR S
A EM RO KAXEL, B vERIFORX B
Viao - X B BERUH LR FRE IR
VD1 dVi,

H"""'=T+"‘"°_A(M) r dr

< (2L - 8),
(12)

He A HAKEVMEMGEESE.
4 HEERSTE

A KRR EFERE(12) R H " Be BB T HE
HRERHPRE. IBEAEMNALTEP, BRI
RFETEFHENEETFREBOMAM, XERA
A8 bR %5 (8] B Numerov HE: M (12)X. X B i+ EME
KK 0.01fm , HIBME K E LM E 30m. HIEH
EBARE R BV ERE A =357 . BORME
3BV, Ry a, BN HB 6 AN BE[XE 45
CH(V, R, ,a,),(V,, Ry a,) ] AT XESHER
MELRBE AR TRE(S)R].

HHAGIHER MWS BHODRXMLESE AP E
R MWS () X FTIHHHE, LUB R B MWS #
BEZERE iR " Be BER S LR AT REM: . A 3 B
RES -EBH (DT, RA WS SHNBER
B2 B8V, =41MeV, R, =2.824fm, a =0.67fm,
BRI A 3 ELRRN, HN LA 3 Pk
Ba), MUUBE R ZHEARAEFE 2, WEBES, BE
25 LI Y 1p, UEBMMATREYN. RSN
Voo Ry a (EHBHEBRITEOZIER T BEE
G BE_ESH(b)A V, =5677.29MeV, R, =
~6.928fm, a = 1.6766fm, ZEBHELH B WMEH
TR E L HBERIE 3 BLFR, T8
EMRAARE, A 2, ENRLT 1p, EZ
. AMEHEENE, 2, A X ZHEMLERS
B, 0 1p AT LGEEMKSE 2 MKBR

HWEREBE."Be EERBIH S EHFEHG 1103

A AT TREEED 25,832 . R, BRI
REW EZ2BAGC))RELR, A LTAZLEHK
P23oLA L, BN RABPRAEME 6 5 LA L. EMKRFT
825,50 RMS 22 KZE 8.6fm X4, 5 6.4fm™
MERELEHEBMA, BRXHYMKA 2 MOBEH
AEH. ZH,BHER . EE MWSEMIERT . A
AAREELH " Be N 25, B 5 1p,, SLE K BIF% .

— (a):Vy=41MeV,R(=2.824fm,a=0.67fm
- = (b):V,=5677TMeV,R=—6.928fm,a=1.68fm

V(r)/MeV

-10 0 10
r/fm

H3 AMWSETHBEN"Be WEHERERANTRE

V(r)/ MeV

density p(r)

riffm

B4 (a) UMWSEFTHAH"Be MHHER B
BFEES;(b) NN EPEFEEIE

513X MWS %458 " Be (07 2535, W fE R B %%
HRBLE T . W 4(a), RHEPRRNES
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B HEHERATG)RBEMNEN FREER, ATILHR
T 25, U0 'F 1p,, PUEREEE . 5 FIRBFTER Y
AN, AR 4(D)FEE T ERRFHENEE
B BR 25,5 1p,, HHLEMNEE 4 B EBIK
B EGEBEMNSE . BBENNBITRERY
$1% 6.48fm M 5.78fm, 55 Skyrme-Hartree-Fock J7 ¥
FFB 45 B 6.49fm F1 5.96fm LB BEHE . MEL® b
BE"Be BES BT FHEMRMS 218 6.4+
0.7fm™ . HiBLFE K, W MWS £ R #5387 " Be
XA B TR .

HARIHME 4, BEHEH X MWS BBt 58
MWS BRI @ B 5. 9.0 K MWS B &
BERE MEIFHXBEERANRBE, ISR
MWS %\ BF LR HB, FRX - EERT 25,5
1p RERBF M RA .

Woods-Saxon £ FE K ML K T2 M H B —
MR V%, HEKYRE AT
B REEEMOESIER. AW, AXWHRE
PAYCHTHARARENEH N AREREHRE
BHRELEW RBETHERNRRE. ERHT
XHRARME . AFANABRRBTHIESER
FB " Be MEERMHEHR FRBEBEIHER.
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Level Inversion and the Mean Field in "'Be”

GAO Zao-Chun'”  CHEN Yong-Shou'*
1 (China Tnstitute of Atomic Energy, Beijing 102413, China)
2 (Institute of Theoretic Physics, CAS, Beijing 100080, China)

Abstract The inversion of 2s,,, and 1p,,, levels occurred in the one-neutron halo nucleus, "'Be, is studied in detail. It
is pointed out that, for neutron halo nuclei, such as ""Be, the one neutron separation energy, S,, and the depth of the
last neutron in the potential well, D, , should have quite different values. After the failure of the Woods-Saxon potential ,
we construct a new potential, called as Double modified-Woods-Saxon (DMWS) potential, to describe the mean field of
""Be, which has been able perfectly to reproduce this level inversion phenomenon without the help of configuration mix-
ing. It has been shown that the level inversion in the "Be may indicate that the halo nuclei have a quite different mean

field in contrast to the stable ones.

Key words one neutron halo nuclei, shell structure, mean field, neutron separation energy
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