Fo% HE3IM B F &Y HEFR Vol. 21, No. 3
2004 4£ 9 Nuclear Physics Review Sep. » 2004

1

WERD. 1007—4627(2004)03—0192—05

JE R A%  He WL AT

B
CPEMERERYEBPRL, HHt 2M 730000)

W OEAENFTHWNAXFREAL He WEBRPERFRAAR. AKRKEEERITH XY "He
WESERFRN /2T, AARL/2, WEEARTFHBALKIAL HEMALE, TR EEAAR

2| T°He 9 LA ;| A,

ERFEAALESNGEEF G RFHME AAFOEZBRRARA—HEY

FRMERYA, P He BATHR, bH THRANERFHRTRAREEE. £ ISOL BRL

KEBELWERAEH AN He AR AN E.
k8. RAHRK; FXAE; BEMH
RESYFES: 0571.2; 0571.4172

518

SRR T RS HNTIREREIAESE

HREN—MARN TR, KASRESMR SR
F. REFEETOER FREEOE AR B M H B A
F. 20 42 80 EARLASK, JACST TSR ik B A HH 4
BRMEAZTT, EERERER NS TR
RBATTEE, AT AR BMIARE SR RIERMT
FH®ER. HARTFRENMANERERRERIT AZ
—REMNEERMARELNEN . R, ZEMEK
RELE I ¥ BB, BB LIE — A HX 8t g4
RISE#ATERITHE, WXEBITRENTEADN

5

y BB — Y EEANRBENAR, UL

BAMTFE. REARHEERANEERSE. WHk
MIEMARELEMNIERINE, M TFEREENS
MEAEEMNEM. BRINTIRB\BRIE TENMNRA
RENBSEWER, WP FEE. WRFEEMGE
ZEEE. He AU EMNMRIX—-BHRERBET 4
FRPLS. RATFES “*He REMAH, W™ " ° He
RIERSBH, ARRGEHTR He AN KN EHHE
B, #5592 He A1 "He ER B LS HMR, T
W5 Borromean 51 . EREARZIBER R
GMBEHAAAEEENMEM, TR X &f
FRGHEERNSEWERBHE—-SH TR,

WRBRM.
» X&XA.

2004 - 02 - 24; ¥ AN, 2004 - 03 - 30

EXK AR 258 ¥ 8197 H (10175081, 10205020)
AH TR BT ) I0 B (KYCX2-SW-Nod) ; 1 EF}
fEE®M.

NLHEEERIZE. A

2 °He ZRLImMIBIRHARIAR

1987 4, LB B — MM B)° He B9 R
(#%F F*He+p B4 3154 1. 13, 2,33, 4,93 F8. 13
MeV)B, 1988 4E, Bohlen %M #£° Be (B C, BO)
‘HeR M HFEH 7T He UL HA& (L. 2, 4.0
MeV), FAEEBHEETHELERE, MR 1.2
MeV LIRS g2’ He AL, BEEFHKN 1/27.
BT SEB RN EERTYR A TR
EGRERERENIE, BTANTETHEER
B T He ESH 1/27% %, 1992 4, War-
burton 1 Brown! f| FH B AL A B K (WBP # WBT
HEERTHEA N He Z8H 1724, H—WXK
AR/, FE—REL T He \IEEFFERESBR
B E. 1995 4, Oertzen %M f£° Be (M C,
“O)* He M MM B T 5 MRS HHXTF* He+
p B{EN 1.27, 2. 42, 4. 40, 5.25 1 9. 17 MeV),
HIANESHBEFHRN /27, E—BEESH
172", BHBAHERRR 1727 (97T 6B, H Ik, 1995 4
Aoglobin® @ 7£° He RGP A EFER K BN
%1, 1998 4, Navratil 2800 B A 2 FEH B (large-
base no core shell model) i+ & p TJ5, HHH
‘HeESWA 1/27. H—JrE, AMIHBERE, &

y B R ESERBPIEE 2R MR H (G2000077401) 5 dh @B AR
FEREATIESRBGA

ERHBAITI—), BOERWHE), ARERAA, B0, 4, AFRMSERMANERADALRIA.



http://www.cqvip.com

HIM

EEGH%: ERABC He WL RHR + 193 -

Y I=0 WA LREW, B T3 L% 8 g LAT
MEREST. WPLINTEMNERSLEYRE
RRAN s SEFRBHERERFRIERAR
G, BRI BB P AR TSN
F T, BRUEMBHRARSHIERD. FAX
FhateH A, 2001 4 Chen 22012) 49 Be (M Be, *He
X EHPRMB T He B9 s HHHKE o, =
—10 fm, BEE X 0. 0—0. 2 MeV M E (E =
—h/2ua, p HALFER). ITAEXHAEIBH
EM°He &5, BIEFHHI /27, HARUMNEE
TR 3 i A% SEAREE R (AT  He+p RMHAER Y 1. 2
MeV)RiZR He % —MAES, HEERFREN
1/2- (4@ 1 fiw, H WBP #1 WBT Jy3C#R[7]
MEBMEITEER, LCH Chen EAN TR RS
B, KKS 1 WVO 4810 3c#k[3]M8]H L Bl &
48y Bi/5 Takaharu Otsuka %" ffl Monte Carlo
EEBTEERAE T He IESH 1/2%, H—
BEENL/2, HEHTEERERZR N=84]
BHEWBE.

£ L+0 PA
e —52 * 2
—3/2 - =35 - B 1
52 + ke
2+ s %
> P
L L ~
= L#0 =
= B A
%L ety T
;’5’ ! —2 - L
12
| —12-
L=0
oL —2 +—12 + 7 o
WBP WBT Lc KKS  WVO

Bl St MEREHL °He MR
P4 B8 I IE 3.

WMUUE . Bl 2001 E 0k, FIRRBRAL, X
% FESWNME He —LEFENMESMEE
T R AR MR SFEMIESE, BRI ARMF
KEBEHT, REESETHFEARTHERA
FOUBAETIL, MAHMNESEREHEMUFRKX
T, F"He pEBE R -8 ARTERELT
BH Y], *He HEFH QRFHRLKA 1/27, WA
RLUAEMBTEN 1/27, BIEARS A MAY Be
MESHIENE —#, "He M Li B BRI RA
HEEEEHL(LE 2. &%, HERXHERR

YWFEEBRAITF-RTFRARMEEIAM, LANT
AR TE s o PR ZE RN 5 B0 TR

[ T 1 T 1 i T

7 | 150 WMN IJC Izg I1Be 0L e

1 T T T T T

8 7 6 5 4 3 2

H2 N=7HBEN1/2"H1/2- 55D FHEEZEE

BR, RINBE-HFHERTERATHL
HHEIERE R RS K B TR, URBMLTHE
REEMEENELE, B HTFRETERFR
fiE.

3 BB S 4R A 5T L B X He
HIREHITR

1993 4E, V Z Goldberg % A3 1 T A A B A
PR A58 IE S MR U L BRI R ERAS
BERTRER X—HHOLRIEEC+Hp REF
BEWMA, MM TERESBE NRIERS,
BIAT'N ESARTFHRERARY. HEEEH
B HEBRREE LHATFRT BEEZE S ER
B R BT SR T4E. 1998 4, V Z Goldberg &
WA Y IE S E AL RN ERARFEFTFE
BRI EAE S, BDEd® He+p BB B LI A
FiifER T=5/2 HE¥EES L, MBEREER
‘HeB A SMWBEHER. TERNENEEEHE
GANIL L8 % f4R % # Dubna LB E FF R AY° He
+p—°*Li Bkt iR st X BAF L. IR A Li Y
BB EAR LS (T=5/2) %k BF5° He MET MW X
SHLRER, BRTFHEMETSRES. YN
WAL NEME 3 iR,



http://www.cqvip.com

. 194 - B ¥ %% % ¥Fie %21 %

Level Scheme
25 b
1AS T=5/2
—520—- ----------_--___§2_2_-ZQ5___é B.862
20 |- —f;';T SR SR LT Yo
—ZLQJ‘ 2.35 (3/27 ________________ ite,gm__é 3.012
% : i 120 (020 ... 115795 i 1ge2
S 15 - i 00 o} L _0.00_ (1/27)} :10.82 0°,7=2 13,933
~ *H =2 °HeT= :
2 e+nT=2 °HeT=5/2 ; ; -
im0 (! He+p
10 L B b
= o
g ) 1321 v
0 12255 3 18,430 2979
5 L 10.9808 1} LT E
__________________________ T LTI
~ fLi+nT=1 f:ZﬁEi ] z
(2] H H
O (N {0.000 3/2%
LIT=3/2
[ 3 ° He B384 A R 49 B B O X3 I B4 [R) 432 HEAH DL 25
1 Dubna KERELE ABATLH B T W R 0 B LR 18079 BR

Y, HAEWUMT REBFUESHNEGERMEL xR,

2002 4F, Rogachev %M Dubna 22
%F» Rogachey § WAERT i Dubna 58 bk WS mIASCE M 4 FE 5 HR.

M T He+p(CH, A& L MU LR,

%1 REBUAWLI(T=52)&H#ESH"
N J= E* (°Li) /MeV E* (°He) /MeV Twoul/keV
1 1/2-(3/27) 16.040.1 1.1 <100
2 3/2-(1/27) 17.140.2 2.2 8004300
1/2+ 17.340.25 1 1004400
3 5/2+(3/2%) 18.9+40.1 4,0 2404100

* 355 AR — JLIR A M JURN T BB A A BT AR

B F [R5 <3 48 1 R A W4 2228 T B B
*He+p M*LI(T=2)+n, BHM Li # T=5/2 &H
B R BT LU A S U B F R R K R

FLIMERESNUE NRENEERERRE,
I —KMBRB T°Li 8 T=5/2 KHWEREHH
7 16.0, 17.2 #1 18.9 MeV, BI® He &7 {3 HEAH
T, HEUTHRMBARRERR. ABFHTH

Wiir=s/n = ;/l.-g‘prﬂ-p +:/Z-§‘pri+p(T=2)+n ’ BitBEXE, XHILEESENZRE He EES, &

HIZEEHe (IBKER O, HZMTAXPIH A
€ Clebsh-Gordan & %K. [F8F i1 A X A~ KR4
HT=5/280RFMPFHIEESRE BN
PFETHNARENATFETRSRESN 4 U

SHAUEMZE 14 MeV REBRNERL, B2
BRFHRAUBAOFEME. REFELSTBARHRA KA
s SHEENTRCGERHTEERXD s SRARRSE
W, MAREHFEMNX—HBRNOLUESTERSEE
8. #H—HHBHOERTEMREM He RIEHER



http://www.cqvip.com

#3M

ERGY, FHAB He WL RWR <195 -

MEGRMBVEELS . ERAMLEI TR
RAGERHNLRREFEEN, HRNLRES
R %R LAFE ISOL B R B IR WLk L IKG.

T=5r2
1 14.9 Are
SHe+d Li(T=2)+n 138
4 —— /53 Bilerp
a+t+n
BHe+t 7.59
ar . 643 TLi+v2n 6.1
: 5.38)
% 4.31) 8iin 4.1
= 2.69
e~ 2 B
) T332
’Li
1} R
O n 1 1 1 1 J
0 5 10 15 20 25
E/MeV

B4 AEE 8 AERLI(T=5/2) 4 4585 & @i

25
8He+p

20 :' i
.
15 |} I

E

10

do/dQ / (mbesr™)

1l6 117 1l8 1J9 20
E'CLi)/ MeV

Bl 5 * He+ p St 3 v 05T 35 10 A W R IR R
A REBELGER, — A REBHNAGHERSL RO HE
WM, ~RRESN AR

3.2 GANIL XBRIBER

2002 £ 7 B, B:[H GANIL #h# 47 T He+p
REs) MR AT L R. LBRAEE GANIL
#) SPEG i#£{X L #4789, *He R R W 1 SPIRAL
(ISOL 84, RER N 3.9 MeV/u, WiARH K
BC, fEE M 11.9 MeV/u. HW I MAYA EH#:
R 28, B GANIL f) Physical Group WFH 89
—HFHAFREE CPO), ARSUKIRT K
C.Hu» SE% 1080 mbar™l, MAYA i35 g4
R FRIEMNZ4ES, NTARFHR FFLE
W28 R 8 K AT RS G . RN A £ 8 S

BERVYES. REhHE-arssEB8aRTS
B, HHHBEREHERTHE.

B E R, SRS MR R 38 T LU AT 4n
FBEHOM R, SE5R L i TR0 28 R S T2 i R
S, SR ERN B0 F S 0°—45°, XL 0 B 4 F
4 180°—90°. A A Xt F Dubna F)SL R H ik, o
MEEAAAERERROMBLER. TR
MAYARMBNEREZR, HEINRESR, B
BOBCR AL R B SE AL, B A4 T 100°F) 120°
MPI ST R (LA 6). WE A LUE N, ik
BERF A EFHRAF N E.=2.2 MeV, 1/2* M E,
=3.4 MeV, 3/2 (B ER S LRBEH L AR
i, MRX—LRERRERNE, BAXEHH
ANEE: B—, MBERASHEIAEANERY RER
B T3 B AN S AR A5 BE X BE° He BB MR S, 3%
RESHENER, BROFFRZE 1/27 A
3/27(5/2%); HZ, MREBERNNLRERREE
By, B He BMBESEF FRMEMU L2 MeV
kb, FRAZEIRA BN B He MEASRMES, BE
BRI R 1/2% F1 1/2°. WA EREEAXRE
RBA—3, Hilkt GANIL ZRHAR T 3t — 5 0 HiE
ATSh, B UTRAT X — KL W&, L

R0 S 00 0 BE O PR (IR R 0 18] 4.
P(®He, *He)p preliminary
30 — : ‘
%, 100°
25 2.
| 120° f
'T’: 20 "*.;
£
= 15
3
® 10
=
5.1
0. . ! ; ;
1.5 2 2,5 3 3,5 4
Elah / MeV
B 6 GANIL LR M4 HR
4 RE

BARFEEBR IR E S K He XESHE—
WEASHARTHFEREAR, R TRESHEY



http://www.cqvip.com

. 196 - RFEYHITER %21 %

ESRBOIM THFRHBOREFRMEY, MEE BT ROIEME NS TAS) R B° He BAESR, #—
ARG, BiLE ERENENREY. BN SHOFRUBAELH He NERAENRFNLE
RBRNWME T He BHJLN RS, BRER £, DRI He BRESER. ARFHRURE
B He WESHUBMARTHRL, FRANIRSEH BHREESHABEAR.

MERIA B BEFHFHBEIRBS LR R

s ¥ X M.
[1] Hansen P G, Sherrill BM. Nucl Phys, 2001, A693; 133 and {9] Ogloblin A A. Z Phys, 1995, A351; 355.

reference there in. {10] Navratil P, Barrett B R, Phys Rev, 1998, C57; 3 119.
[2] Jonson Bjorn. Physics Report, 2004, 389. {11] Thoennessen M, Yokoyama S, Azhari A, et al. Phys Rev,
[3] Seth K K, Artuso M, Barlow D, et al. Phys Rev Lett, 1987, 1999, C59. 111.

1 930. {12] Chen L, Blank B, Brown B A, et al. Phys Lett, 2001,
[4] Bohlen H G, Gebauer B, Kolbert D, et al. Z Phys, 1988, B50S; 21.

A330. 227. {13] Takaharu Otsuka, Rintaro Fujimoto, Yutaka Utsuno, et al.
[5] Van Hees AGM, Glaudemans P W M. Z Phys, 1984, A315; Phys Rev Lett, 2001, 87 082502-1.

223. [14] Markenroth K, Axelsson L, Baxter S, et al. Phys Rev,
(6] Poppelier N A FM, Wood L D, Glaudemans P W M. Phys 2000, C62: 034308-1.

Lett, 1985, .B157: 120. [15] Rogachev G V, Goldberg V Z, Kolata ] J, ez al. Phys Rev,
[7] Warburton E K, Brown B A. Phys Rev, 1992, C46. 923. 2003, C67: 041603-1,
(8] Von Oertzen W, Bohlen H G, Gebauer B, et al. Nucl Phys, [16] Mittig W, Savajols H, Demonchy C E, et al. Nucl Phys,

1995, A588; 129c. 2003, A722; 10c.

Experimental Investigation of Unbound Nuclei °*He"

WANG Hong-wei
( Institute o f Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract. The status of theoretical and experimental investigations on unbound nucleus * He is briefly in-
troduced. The results of modern shell model suggest that the ground state of *He should be 1/2% instead
of 1/27 as expected by the normal shell ordering. Therefore, it means that the parity inversion which was
well known in " Be occurs also in *He ground state. Recently, some resonance states were observed in
transfer reactions and final-state reaction, but their spin-parities cannot be exactly determined and the
ground-state cannot be uniquely identified, New technique, which is elastic resonance scattering in inverse
kinematics, has been used in recent experiments with radioactive ion beam. We expect that the new results
on *He energy levels will be obtained in ISOL type second-beam line experiments.
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