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Bz He NZEMARARELEREITE
X EHE BT

1 CPER ¥R, JtR 100039)
20PER RIS EARAT, JLR 100080)

BWE AHESHeWHEWREMABTLEALBHURHATT RENHAR.
BT HEZOH He WMWK, HHET %'He ¥4 DA RA KL WA 46 #
B WITH. ARV FCRZHARTHEAANTERN. FERAE Ha
BETWEN: DARSWTRNRKSE B Wt EEL 05MeV. H—FFETT
W EEEMN, RANA +d+d ZEHAEE WHEFE B ELREATLHME,
RPCH—THEEN. ERFAEWER ARE - FTHFR.

X@IA MAE ARAR HEH

i

]

M SHe A T4 &6 B, THAEH 3.12 £ 0.12MeV!. &4 A ZFHER AN
FIFA + o B AR ST AR A B B RH B MH (AKX 2~3MeV) 9. KRBT
iB#) Overbinding [/ . HEFR L 4KEHRALMMGE He RAA + o RALH, ERHHIR
HEKS N RESCEANK TR T E. 70 o S0 ANS & o] SR 1E, =
B KBHE, BBRABINSABENER. —MTRKBIRIMERTH#HERO=
A, T Ak ¥ B K EME, HERNSIAT - MTHSHE XHRANERAREIR
#, B ABER 2 EH. Bando M Yamamoto i Nijmegen D 4t FRXBAMUBZYRF G
R E BB — NS BMANS, M YNG J1, P EEH K3 E L ATRSE, B8R
WRPAELRE B A, XABRI k, 5t SHe & 0.9fm ', i He £ 0.87fm . X 58K
BB A AKX —FLHFE, AENRTE.

FL7E 1984 4F Hungerford " SiHE T H L A B ETHEX He PABTE SRR W.
flitgth, N\ETRKE, ARSE n,p BT ARRRF, AR HL B RERE, 7T AR 1s Pl
ENERERE, ‘He ) 12N ud TREEWHT 1s 7, AN THH u.d TRZHEFER
BARBEEER 1s57%. B SBARFRRAR S, NMB/RMAME. 1993 4 Tubingen /)
T (He Min AR RAT, B KOR A IEM e S B BHEE, Al RGM(EFRE OCM) 7
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HEHEFHANS, #MEFHER A, XMRE-BHERL, BERARFHREE L, X
BEARIm AR R, AoV B ER /DT . Bt EES TR, ElEIL
£ E BR 2 L Tibingen /MK TAEBE KRG MIB K. FLFr L, Overbinding F &I %K
fRde. H—R Tibingen K% S AMEL, AR T MR M o N FRRBRAKRBR R
WIAEAEA, REEFRKEME. o M FREEFR Z/4n B—ASH. SAK v, M
A ApFI AnBU ST MR, B3R g2/4n = 3.68, FEMIE L T B M SHe M TH A8 B,
= 2MeV, 5SLBAFF. MBERF A LKA 3.12MeV, WER gl/an = 3.76, HILEARE
L& ANHUST A B H R Tiibingen B & ¥R, AREIEM K4 A JH M {He K
RERKF, EMER=ZSHELARASHR, XE5LREFLMRI. Hik Tibingen /M
& A B IEf# P He 1 Overbinding [FIRX .

TR, B T # He iy Overbinding 7], (X% & ANAH ELAF i Bt 2t 7 R A8 19, i D70
%8 He BB . BREFBIXMNIEYRFERETEE". AMNEHR, E14
REFHEBHEFRLROEKEFEBRo BT, AR ATHEE R (09 KR a BTN
EWEEH . AT A LR b T4 BB R R TE R, RE I Aa U B HER L,
XAEH LA A HS B IMeV. ST E T A ER LE ANANOMEZ A
e R FHEMGSEMT RANITERMN. ZRAFOEEHWNEAN BHIHTEERE
EEW. WESOETERETURRREELITEME. BIMERMGTEOEEER
IR AR AE.

LA R MK HE d(d, y)*He R LR HAKTE L, £ ' He AT ELE D SR (4.8%~
14%) . K. Langanke #1 T. Warmann®#£*He H5| A 10% ) D &S, AILAANAHHE B,
B, BB D AR TN 0.1—0.5MeV. A. R Bodmer ZFEAF 4 KB R PAEL T
BT T &7 0 dbxt B RS, 8 B M R B AKERE R OBERTD, BEN
TMeV, F OB TR 0.4MeV, M ER 5SS RET KT RETEK .

SN R R LT OB D AR X BITREEREHEZEM L, BIET o Tl
BAEPEBE. T H - ERREWRE, Wi M AL HHT THR. BINER
BA+d+dBEHTREARGUNKRE GBS DSEHEITRM, Sl TRELLR
i B fA.

THE-VHRRFHEESMS BHXR. FZWiHRE DBRAN BHAR, B
EWITRAT RN EREEN. BRERMENSGS.

1 SHe FoR FEENTEABTLEHE B,NER

EHANIE He BIEA + o IBIAR L. AaHEERARBANEEAR S0 N T%
i 2githiok AL E x|

v, (r) = Jpa(r/)VAN(r—r’)d3r, (1.

RBMEAER Vv, OFEEEH R, DT RBABTHESE B, RITLHH, A 09
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FER AR R POR MR o BT R AT T8, AEERRBRFE ORI LERRE. K
S S5 R 3K 00 Y R A B A R DL R 7RO B He BOBL T A RS, WEBIWE
B L% P B oL F B A0 IR B T 28, — R MR AL

2
p.0) = 3 pe a2)
ji=1

HESBNE 1. BF p HME, SB v, HH MR L, ERBNEAN .
#1 p(HIBYIE

HE P A/fm P A/ fm ()" fm %
1 0.0766 1.3363 ~0.0368 0.447 1.65 [10]
2 0.0882 1.29 ~0.0882 0.488 1.62 [1]
3 0.12 1.1785 -0.12 0.527 1.50 2]
4 0.08772 1.314 ~0.07526 0.6377 1.675 [12]
5

0.20726 1.0399 —0.1641 0.6883 1.376 [13]

B —2 R Woods-Saxon 43 751"

p(r) = p,(1+wrtic) | (1+¢e7), (1.3)

Hrp o= (1.008 £ 0.013)fm, z = (0.327 £ 0.002)fm, w = 0.445 + 0.020 RATIR (1.3) 84
ARG H 6.
MTANME/EA, EERERER

V) = 3 Vexp( - rlad), (1.4)

R2HPHT ARARBRUENZHHEEERSE. KPS 1,2 HEKS Ap B b Xl
R H, H, {He 2 & 8889 s BLANS, 85 3 AR A5 p HEB T E AN p B E
ER.

®2 VnEEERSEE

wE VifMeV ai/fm Va/MeV a/fm 2%

1 —46.2675 1.045 [3]

2 —2482 " 1.3933 (3]

3 -858 1.12 145.0 0.82 [14]

Bl ERSHHEMABTLE A BAER 3.

£3 B\RERITHME (MeV)

Pe 1 2 3 4 5 6

Van

1 423 4,347 5428 3818 6915 4.00
2 4.686 4.801 5.636 4.40 6.717 4.47
()" fm 1.65 1.62 1.50 1.675 1.376 1.72
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MN#E3I3FED, BRITEW BMAELX, |
WA SR (09 AANItEE AR K E
(~1MeV). MEHRIRTEFRE(2)VHEBK,
BEM/N. BRE T OSSN, B,
M. X—ZEREGINIABTOMA SN
FHEABEENBEEEMRN. B1HSH
B () T HXR.

2 DE# B,HITTER

d(d, v)*He K R LR 417, HIHRIEHE 2.5 L l l l
‘He FTERE W DARBIT. & DEF, ' RN '
B VAR T8 B RERTATH (= 2), B
A 3 K B (05)2(0P)2A . B H 8 M ik Xt
‘He AN D RG89 T30 A B8 4 47 48 1h HE 7 4.8%—14% Z 1], K. Langanke# T.
Warmann 8 JURFANHIBF5 it D 2 B0 B9 FTRR, 0 BB IETE 0.1—0.5MeV Z ™. £A
T EES AR AET R TANAY PEAIEERREE DHBHKTI. B TANG P
WA SWHBER N, B —5 B BRITAME. RITRAWT# He KR

¥ = 4.0,/
b= (1= )G + By e

XEP, BAEOKe R, 7R DESRBIYKRND. ¢ —ABT BIRERE f(NEA
— o MBS R . R o T E AT A

o = 10.)(dl (2.2)

B/ o1

L8R F S8 r B 1.208fm, B = 0 f (2.2) R4 ‘He B B ARG = 1.48 fm?, 4
AL, TEHE T, STANK SEAH AR RAR 2 HIE 1,2 AS4 AN PREE
RARASE 3 HEH SARHETELERIE 4.

%4 DERH LI BAENKR

VanJ1 .
7 Br/MeV (2" fm B\'/MeV (r2)? fm

S P

14 6.035 1.48 4.10 1.675
0.00 3¢

240 6.02

14 5.81 1.49 393 1.686
0.04 34

240 5.82

14 5.256 1.51 3.54 1.713
0.14 34

24 5.32

* FERLF ro B 1.367fmAt By .
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A& 4 TTHE D ZBEMBBGAN P U S#KEEAE BB ME, H7EA B p*
HREREREK, < 08MeV. WHFTA B AT EHK rREUR, IRBL 7, = 1.367fm, B
ML (r2)' = 1.675m, HEBRALER 4 BRI B &, T2 0 AR R AR
K, BAEZE /NI L HAE

L LB, B AN He F 7 O He 1 T RAB T AT R 4E B
AHAA e RTHEH. B8 ERERERE E . A #t—$ %% He Y
SEHIRORE, RAN A W] BB A9 =48 P 45 M9 AT T 5

3 AHe M=SEFAZ iR

HAHE (He AH— P ZHFAR K, RIBZHRAS KRB B . =ARFATALIR
R 53 5 FH = 40 % 4 0 T EL ARAR R At (7 2)

3 3
3
(4] ' m
P2

P2

>~ e

1

2 1 2 1 2
B-set

[}
a-set
- 7-set

(a) (b) ()

H 2
TR LRSS, RAMTTREN
2 bz ) 3
H=’;—Ei vp‘_+’_<]Z=]Vg 3.1

mm, (m, + m,)m,

u AR, Tomset iy, = o, = ST RIR A AR

GO AW AR . B R A FRIEER MR F RS NER, R 5005 B0 2K
KBS, ERARAWERTFRETZ M AL HE, TRBAESHEUE. HEAR
BUFRE B . BRFSH hoBREELSH.

31 A+p+’HEAMR

HREEA +p+t ZRALH. HMHAPHEERPRE 2 FE 1 HEK. AR tp H
HAEF % B SC#R [19]

. —r2/a2‘ —rzlai
Val®) =V, e + ¥, e 2

-7l

th(") = V;le G I/;aze—'2/a‘2" (3.2)
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H : V, = —3249MeV, aq,, = 141fm
V,, = 359.2MeV, a,, = 1.25fm
V., = —102.95MeV, a, =2.237fm

pl

V,=50.56MeV,  a,=1.707fm
P. p

BRATAY v, ®B 3 B, (H) LRIE 2.04MeV, W V K74 B, (‘He) LW 1H 18.79MeV.
R R EAERUE v, A v aSIsR vy A v,

Vi = -331.9MeV; V7 = - 101.0MeV

pl

He B A BMFRE 7 = 1/27. BBEIER T R KAWL A 3 BFESHN
MFRFE. SALTEEGRHRGR 20, +n,) + [, + LN, ho BB S8, B
mNEERESERETRE. HERW, 4N, = 108, BIFTEHHE KR 56, ho = 20MeV
BIRER. KRS EHN B, = 23.04MeV, HEH B, CHe) = 4.25MeV. HHEMBF
WREEB S BN R, = 2.53fm, R = 2.88fm, R, = 2.46fm, R, =2.07fm. BEAZERIFX
BAHSWMER, o OB PFREFBT, XMUFARIZE He 0 EBEH. HEK B AR
HHHKR. ETA+n+ He ZKWEEH, EREKRFA/NF. H’HH He 5818 EE, X
—ZWMERR He PR EELH.

32 A+d+dERKER

d-d HEERBEZ%E XK [17], ER G d-d BUFH R d(d, v) *He X B2 SE 5 ¥i
1830 i ME S AL

r=R,
Vulr) = V;/(l +eT)

V,= —7431MeV, R, = 1.70fm, a = 0.90fm

A-dHEERBIBRFEES A SANHEERMERGE . Hbp,(rn)BAS% R
[18]
( ) AP -rtld - AP
o (r) = 1+
Y A
a, = 1.80fm, a, = 0.65fm, A = 0.8935

2, 2
rla,

Vo ERRAR2HE 1 HSH. HTIRREET, MHBER] =even, I +1,=L. 515
TR B E 2(n, +n,) + 1, + L<N,HHE, ZHHEK N, HBHESRBENE. N,
= 18 B}, BIF EFH AR 125, ho = 20MeV, BRI REMNER. HHEMEESESEN
Eyq= —2544MeV, K B, = 2.59MeV, /N T L KH 3.12MeV. HE KR T HIK F
HWRER BN R, = 1.80fm, R, _,, =3.00fm, R, =3.13fmMR,, , = 184fm. &R



386 B OB W B L5 B P B %23 %

KUY HER d-d THWBER T 5okl 77 R LR 1.76fm A ELES T R, JUE KT ol
FrEYEp. XRUAE O He CHEBRREZRXNRBE. ABTIHERACK T AT
R T. A+d+ dERHTHEBEGFHNRE ERO0XTRETH SK.DKRER
S BURA, FRE S RRBIEREERN B, PR T ENSHEYE. HEBSILREEMNLE
w, #—PERAMPIRE LB .

INGE

AT A% He %58 BRI R T H TR . B8 T KT 0ol bR,
HHE T He ' D BB 4566 BRITIEK. IR 3 = BB #A S He WL5HHATT
PR, BB T 4.

1) ## He P RLKaEMMAL G BHEEY M. HERH, T UKW
BN B EB/D, BEELKE. WHHTABRTHER ROBE™ERE, AEHH
H b T I 551

2) ZE'He P DEMMA KT, LK% B HITHM~05MeV, I REEMERE
Overbinding A .

3) A+d+d ZRHEMERBANRBELREN B, RUXMEF —-EWNE
B, ERABREH IR, B A DAL & B, BT RE MR S He 45 HHy —FioE
. FEABRMNATHEHNERANS, ZRAEEERTE-SERANR. BZ He W
EHABTFEAREnETRARILEZNZ .

2 £ X W

I Povh B, Annu. Rev. Nucl. Sci.,, 1978 28:1
2 Dality R H, Herndon R C, Tang Y C. Nucl. Phys., 1972, B47:109;
Schimert T, Stubedo D T, Lemere M. et al Nucl. Phys., 1980, A343:429
3 Yamamoto Y, Bando H. Prog. Theor. Phys. Suppl. 1985, 81:9;
Wang X-C, Bando H. Z. Physik, 1987, A327:53;
Yamamoto Y et al. Phys. Rev., 1987, C36:2166
4 Bodmer A R, Usmani Q N, Carlson J. Phys. Rev., 1984, C29:684; Bodmer A R et al. Phys. Rev., 1985,
C31:1400; 1986, C41:1387; Nucl. Phys., 1988, A417:621
5 Hungerford et al. Phys. Lett, 1984, B42:23
6 Straub U, Nieves J, Fassler A et al. Nucl. Phys., 1993, A556:531
7 Liu Yuan, Liu Xianhui. Chines Journal of Nucl. Phys., 1983, 5:186;
Liu Jifeng, Kong Fanxi, Liu Xianhui. Chinese Journal of Nucl. Phys., 1988, 8:88
8 Langanke K, Warmann T. Phys. Lett, 1988, B209:159; Phys. Rev., 1988, C37:1656
9 Bodmer A R et al. Nucl. Phys., 1996, A609:326
10 Auger J P et al. Nucl. Phys., 1976, 262:372
11 Chou T T. Phys. Rev., 1968, 168:1594
12 Bassal R H et al. Phys. Rev., 1968, 174:1179
13 Daskaloyannis C et al. Phys. Rev., 1982, C26:702
14 Shi Yi Jin. High Energy Phys. and Nucl. Phys., 1982, 6:750; 1983, 5:605



%4 XIS, BB He SRR RS AR 387

(HEXE. BRYWESZYWHE, 1982, 6:750; 1983, 5:605)

15 Frosch R F et al. Phys. Rev,, 1967, 160:874

16 Weller H R et al. Phys. Rev. Lett, 1984, 53:1325

17 Piekarewicz Jet al. Phys. Rev., 1987, C36:875

18 Xu Xiang Yuan et al. High Energy Phys. and Nucl. Phys., 1984, 8:699
(PR, SRYESBEYWE, 1984, 8:699)

19 Myint K S. Nucl. Phys., 1992, A547:227

Investigation of Hypernucleus AHe Structure and the Calculation of the
Binding Energy

Liu Xianhui"?> Chen Zitao'
I( Institute of High Energy Physics, The Chinese Academy of Sciences, Beijing 100039)
2(Institute of Theoretical Physics, The Chinese Academy of Sciences, Beijing 100080)

Abstract In this paper the nuclear structure of hyperucleus jHe and its effect on
the binding energy B, of A hyperon are systematically studied. The polarization effect
of the core a is explored. The binding energy B, of }He including D-state mixing
component is calculated. The results show that the core o suffers a serious distortion
by the interaction with A hyperon and has no longer the structure of a free Alpha
particle. The D-state mixing can improve the B, calculated value about 0.5MeV. A
possible three cluster structure is further explored. The A + d+ d model can give a B,
value close to the experimental one. The further exploration is necessary.

Key words Hypernucleus, A binding energy, nuclear Structure

Received 20 July 1998



