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ININ—BAFTRDER

e« FIHI:1952—T70FE

ABDEEIREE (Emulsion?D3EER),( 8, ,He, 1°,,Be)
H AR 78 (Dalitz 1960): overbinding of U,, s-shell A nuclei,

weak deacy (mesonic, non-mesonic), CSB (+,H-*,He), - -

1970F X : FRIZE! (s*pA-5s,) Dalitz, Gal , ITZZEAIYNF (Nijmegen)

5 I #J:1980—904F X hta
AR D RIEIREE : (K-, 1), (Stopped K-,1), (1K)
HSRARA—1EE G175t E . DDHF, sd-fp-mx1& % . ATMS,
‘ HeM F R (1989), E176-AA#%3EE%(1991)
hiEFE2IZHETHABTREI. QCMIZELSHYN-YYH

FEMA:0FREF —IRE
Y RO IEFEDIBEY AN spinfREFEHDEHR
¥& 25 5T &  Faddeev-Yakubovsky, Gauss-Lobei%, FERBIZE 7%,
Nagara event (5, ,He)DF R (2001), F4F:BHE|A#%, A coupling
Non-mesonic weak decay I' /T, tt, K'nuclei




BARDNA/IN\—ZHARDIRFY ER)

1980 FNEE  IRE T IL—T DFERL. R, M. 5T, WA, (LA (ML), %k
Dalitz, Galo D 2T D F kI “ k>

MRS RE—EH- I KHEENR
(BR)BERDISRE— T IL—TOMECGHA, JEA, -++) lkedaH
P A% DRETF : FHIFRH AN FE D THLD
= EE+ERE MR ITRE—ER N a+x]
1S - BUEL - BRIRTE - BB SR - -
= NIN—BA~IRE-HA-TIEDEB R arx+AEE (1982)

« YNQRAYYEMHEEER

(FE) skH, IREE, -+ < Bethe School (1960-70)
Hole-Line expansion in N.M. = saturation (tensor/1. odd-state 3. /F 73:ts)
GITHDZBEANDIEA.G+AG, ==, B
ARDEE = N\AN\—ZICGITIIERZH ORE- KB -WADOTAT7T)
Nijmegen group (deSwart, Rijken,==*)
model-D,F = Bxh#EBEER YNG int. (1982)

1985 INST 7R (3R EH)




YN&YY DENAM/\— 15

EARRYELRL (Bando): 1980 —

—> Bare YN & YY int.| OBEP, QCM, ---

Few-body l G-matrix, G+AG, - -

EEEER
l HSRA—IET SRIER TG -

YBONFORE
MeV — keV —>
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YN & YY tHE{EH




YN & YY $HE{ER

» Boson-exchange model

Nijmegen group (1975~ ) : Rijken, de Swart, - - -

: NHD(1975-77), NHF(1979), NSC89, NSC97, ESC04
Julich pot. (1989)
Ehime pot. (1999) : £m@, =%, (W), (L&), -
Funabashi-Gifu pot. (2000) : #nm@, H1R, &I, st

e Quark-cluster model
Tokyo, Tubingen, Beijing
Kyoto-Niigata (1992~ ) : gm-ghk -, - --
: RGM-F, FSS, RGM-H, fss2




SU(3)-invariant YN&YY interaction

Jr=1/2* Baryon Octet: B J*=0-Meson nonet: P=P_ +P__,
A . 7’ UA
NG P 2% "
) A 7 .
B= X Rz Pin = 0 Poct: ——F=t—F K
2% £ § NN
2A o 21
) =’ - K K =5
NG 6

Meson-Baryon coupling constant: SU(3)-invariant Lagrangian:

B; B, Lz—ﬁgg{aTr(BpoctB BBPoct)+(1—a)Tr(BPoctB+BBPoct)} g.Tr(BB)R

2(l-«
)_H]_.( gNNﬂ':gg gAZ/r (\/g )gg gNN}]_ g]Sln9+ \/5 ggcose

22«
Grry, =—0,8In60 — \/_ g, cosO

B. B Parameters (g,,95.2,0,"-*): (rich) NN and (scare) YN scattering data
1
’ 4,0001& 401E



Nijmegen potential (19’75~’)

» Hard-core model (1975-77,79)
model D (ND): S (only singlet)+P+V
model F (NF): S (nonet)+P+V

AN G-matrix cal. iIn NM
Rozynek & Dabrowski (1979), Bando & Nagata (1982)

hard core, Majorana exchange, tensor-force, AN-ZN coupling

= U, (=-30 MeV) BIREDfFRA~
BAMANHEERA: YNGHEEA. BEAR (V7R3 —, BiEHE)
N N\—iEEFTHE TORIE R (Bando)

« Soft-core model, NSC89

Nontes of S, P and V, Soft-core: pomeron exchange (2 gluons)
AN spin-spin int, Strong AN-XN coupling, *;He®DT—2&EFE, - -




NSC9/7 model (1997)
« AN 1S,-3S, phase shifts : NSC97a-f

magnetic F/(F+D) ratio o, as a free input ¢ G-matrix cal

+ SUA3) DEENDEA
physical mass for B and M
meson-mixing within a nonet (n-n’, ®-¢, &-f,)
CSB: A-Z° mixing (Z°—A+nY), 9., =-0.0283g,;,

Coulomb int. (charge-based multi-channel Schrodinger egs.)

o« NAIN—BDIEEETE: NSC97¢e f
3,H, 4, H-*He, >, He: OK, (but No CSB)
(FEIREMA) AN odd-state int. : FAMNEKTESD, U, 5lH
Unrealistic deeply bound states®f£fE, Yamada, PRC69 (2004)



Partial wave contribution to U, in NM

Rijken, Stoks, Yamamoto

Model 18, 35, tp, P, Py *P, |Sum

(a) 38 307 |15 -02 16 —22 |-339

U (b) 55 =300 | 16 -01 19 -21 |-341
A (c) 78 297 | 17 02 22 -19 |-353

(d) L1100 277 | 19 04 27 -15 |-351

(e) 128 260 [ 21 05 32 -12 |-343

(f) 144 229 [ 24 05 40 -07 |-311

Partial wave contribution to Uy In NM

Isospin TZ% Isospimn TZ%

Model 1S, S, P s, sy P |Sum Iy
NSC97e 52 -75 00 -61 -25 -09 |-11.8 14.6
UZ NSC97f 52 -76 00 -62 -22 -09 |-11.6 155
NSC89 30 -42 -03 -58 37 01 |-36 250
NHC-F 42 -109 -15 -53 186 -17 | 3.5 163
NHC-D 21 -96 22 54 94 30 |-87 87




Extended Soft-Core Model
(ESCO04)

* OBE (P,V,S,A)+Meson-pair exchange
* nonlocal

Rijken, Yamamoto
PRC 73, 044008 (2006)



Kyoto-Niigata QCM potentials

- Short-range repulsion and LS by quarks

* Medium-attraction and long-rang tensor by S, PS
and V meson exchange potentials (fss2)

(Cf. FSS, RGM-F, RGM-H without V) Fujiwara, Nakamoto,-1-

Antisymmetrized (RGM) wave function
Y= ﬂ{¢(3Q)¢(3Q);{(R)} #(3q) : (0s)3x spin X flavor
ds J4

c [TT TN T T | m
H = Z(m+p,2/m)+2(I iU HUS U +U) -1

Model Hamlltonlan

ij |
<] e — —

(#(39)¢(30)|E —H | A{g(30)¢(30) x(R)}) =0 a4 q.

BB int. Vg(e)=Vp+G+eK; nonlocal, energy-dependent




QCM pot. to Nuclel and Hypernuclel

BB int. Vggz(e)=Vp+G+eK; nonlocal, energy-dep.
= nuclel, hypernulcei with Faddeev eq.

Fujiwara, Suzuki, Nakamoto, Miyakawa, Kohno

E/A, U, 1n nuclear matter (G-matrix cal.)
SH=N+N+N
3 H=[N+AN+AJHN+N-+X]

? Be=ata+A

effective AN int. from fss2 IS, 3S, phase shifts; o-A folding potential
5/2+ 3/2+ splittings (LS vs. ALS)

» 0 \He=o+A+A
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) BeBZDEEMR

p-shell A% D E45)

L |

1!

()

i}

AR oo+ HEE
Motoba, Bando, lkeda PTP70 (1983)
MR [o+ta+Al+[o+o*+A] FEEY

Yamada, Ikeda, Motoba, Bando, PRC38 (1988)

ARIFDEE
* Pauli-free
Genuinely hypernuclear states tHI]

" IRILF—HIICREIL

- #EEZLE1E: glue-like role
shrinkage of a-x distance
reduction of B(E2)
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Reduction of a-x distance

zBe 3~ 4~ P2 30095 3o 1y
25
8 : .

B(E2)DZE 1L

SBe: 2t — 0
22 .4 efm?

!

’Be: 2" — 0"
11.3 e?fm?

Motoba, Bando, lkeda PTP70 (1983)




Possible derivation of hypernuclear size
from B(E2) of 7, L.

7, Li=>,He+p+n model

0.03

|||||||||

= ——- 6L (1*)
|
& 0.02¢ \ — TLi (1/2%) A
i \
& \
s pn
iy
o 0.01+ AN
S
Tn—p (fm)
0.03
T (b)
& ——- Li (1%)
= ~ .
T ooz / \ — TLi(1/2Y)
n:§ // \
= ~ 1 \\Core-(pn)
= \_ \
5 001t \

2
Rcore

~—_
1 ' L s 1 s =

3 7/27 KEK-E417
2189 C5/2+ 2.050

k2 E2l 3.6240.5¢2fm*

| 3/2t 0.692

1t
0 Y
(MeV) 67 1 <4 apr o

RLI (MeV)

(10.9240.9 or 9.3£0.9 e2fm?)

| B(E2; [Li,5/2" > 1/2°

1/4 _
)| R4 (L)
ad 1B(E2;°Li,3" > 17)

"R, 4(°Li)

S&P=0.81=%=0.04 or 0.84x0.06

vs. Sca=0.,74 Shrinkage !!

Hiyama, Kamimura, Miyazaki, Motoba, PRC59 (1999)
Tanida et al., PRL86 (2001)
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Spin-orbit splitting in ®,Be and 3,C

OBE models, Quark-cluster models

2FEFEMAN AEVEAE FI: SLS vs. ALS
SLS (symmetric LS): o

ALS (anti-symmetric LS):

Ug s

OCZNA (gN +§A)

OAN oc Ina - (Sn —Sa)

SLS(OBE) = SLS(QC)
ALS(OBE) « ALS(QC) = -SLS(QC)

= OBE:
QC:

AN NN ..
Ui =Ugs+U,s~2/3X0.5 | Rijken, Stoks

AN _ AN AN _
Vs =Ugg+Upg =0

Morimatsu, Yazaki, Shimizu
Fujiwara, Suzuki, Nakamoto




Spin-orbit splitting in ¥,Be and 13,C

(keV) _ BNL-E930 Akikawa et al., PRL88 (2002)
o = < I + + 2.5
e AE(5/2" =3/27)=31.4";" keV
T T OBEP: AE=80~200 keV
. QCM : AE=198 keV (fss2), 137 (FSS)
atat+A model p-wave AN-ZN(QCM) — 1/3-1/5 reduction ?
1) OBEP — YNG int. with SLS+ALS FROFE

— a-A folding pot. = a+a+A problem

Hiyama, Kamimura, Motoba, Yamada, Yamamoto., PRL85 (2000)

2) QCM: Born kernel of LN LS QM int. (FSS,fss2)
— o-A folding pot. — a+a+A problem

Fujiwara, Kohno, Miyagawa, Suzuki, PRC70 (2004)



Spin-orbit splitting in ¥,Be and 3, C

13
AC

BNL-E927
AE(3/2  -1/27)=152+54+36 keV

S.Ajimura et al. Phys. Rev. Lett. 86,(2001) 4255

o+A REETH (OBEP)

AE(3/2" —1/27) =360—960 keV=(2—6)x AE(Exp)
Hiyama et al., PRL85 (2000)

= 9 Be, 13,C #I= AE(ZEIR{E)/AE (EE{E) =2—6
FEROBE ! BRTVVILES

A% coupling, ---
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Tamura
Millener (Dalitz, Dover, Gal: 1971~)

A2 (0s)4(0p)~*(0s),
AN Int. : V/;elf\fl :Vo(r)"'vg(r)SA'SN+VA(r)IAN'SA +VN(r)IAN'SN+VT(r)§12

Integral A S SN T

@@ determined by y-ray spectroscopic Exp. (Tamura et al.)
ZlOAB ’ llAB’ 13AC’ lSAN’ keV
Results

1) Cross check successful for several levels: 7, Li, $3,C,*5,N
2) Inconsistent data also exist: 10,B, 11, B (Rf#R)

REZERE DILFE. AZ coupling, ==



Neutron rich A nuclel




n-rich 7/\A{/\—#% ) Bk

ARERZ+ARLF (glue)
= TBE/N/\—%
HLULINMN—ZBE
FUYT-SAL DK ?
SLFT T IHEEDR
Coherent AZ coupling (FH)
= BGES SHFMR) cf. 5 H
binding effect to B,
FAVARENAKEND i+ 2
“ERMERRORICHEE
10B (7, K10, LiR 7k &
Saha, Fukuda, et al., PRL94 (2005)

I
'A BEE O+ A
Core A
| &=
1
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| | ZEEAZ+N
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n
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SHe

0
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10-1h. e J=1
1072 |
5
——— 2I'le +Nn Olg-.\ 2
0.2 (1 £
Q-.10—4
107
6
AHe

n-halo in °,He

6 He=a+n+A model

Hiyama, Kamimura, Motoba, Yamada, Yamamoto,PRC53 (1996)
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e (in-flight K', "), (stopped K, ")

* (n*, K¥)

* (e,e’K"), (v, KY)

« double charge exchange (n°, K*)
Neutron-rich A nuclei




Hyperon Recoll Momentum
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INTIN—FZ D & R s

DWIA - DDHF

S6Fa (K" ") siFe
Py= 720 MeV/c (8=0°)
N™*.0.70
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Al =0
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EXCITATION (MeV)
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(e,e’K)

(t+,K*) reactions

‘ e [ o
f7/2 '%;:Té :
d3/2 é\—\AbO—»
n| %
. \*
55 MeV A
_ _
Neutron

H.Bando, T.Motoba, J.Zofka, Int.J.Mod.Phys. A5(1990)4021
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QBE(K- ,‘l—)Ane
=720 MeV/c

RELATIVE STRENGTH

KEK: 1988

%Be(stopped K ,:')iBe

QBE('I+ I<+)9 £
r o0 10 20
=1050 MeV/c ——— i
g o
= I~ 000
g“ | Couals I'
¥ 1
z Gs.é 'y 100
Z
45 9
bk - 1000
| ,.r'“r
EXP
* MJ, A EXP
sCralia? s T
1 £ -8y (Mew) e e

[ota+A]+[at+oa*+A] model

Yamada, Ikeda, Motoba, Bando, PRC38 (1988)




"Be(n*,K*)” \Be reaction

Yamada, Ikeda, Motoba, Bando, PRC38 (1988)
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12C(n*,K*) 12, C reaction

[( p3N/2 )_1 Sf}z :|1_ [( p;:iz )-1 p3A/2,1/2 l_

+  +.12

C(ﬂ K') AC
Exe

P, = 1050 ttev/c

1988

.0

I
<. A
1 51/25 °P§/z Pij2 12C + +)'|2C
L8l - A2 A
R 1
]
x ] N -~ .
? oy ! A ’_,'6F DWIA (K-P)
<« I \.\ o P, 1040 Mev/c
oo ; N /./ 1 (6=0
- 1 ' I g - ) 6-0)
M ' f 0 j max
s ! ! ! K™%0 035
- 1 ! / )
s oll 7+ l:J T 22‘ L e (r=2MeV)
L [ A S SN EE ) R S R R S
15 10 -5 0 5 E 10 15 ~
I A 12..- -7 T

Motoba, Bando, Wunsch, Zofka PRC38 (1988)
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Hotchi et al.,

PRC64 (2001)



L2C(n*, K*) 12, C reaction

® KEK-E369

14 -
= 1.2
>
Shell-model analysis ﬁwhﬁ#*
- 2 06 [ P!
ltonaga, Motoba, Sotona W f
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Hotchi et al., PRC64 (2001)



DWIAIZ KA ERBEIED T

DWIA = Distorted-Wave Impulse Approximation

Differential cross section

elem
e _ | Ber N, (i — f:0)
dQ, | dQ,

7N —>KY

Effective number of nucleon

Ng(— f;0)=

2J-1+1MZ (3 MT,z,]0]3, M, Tz, )

i iM¢

y, M + - 1 MC
O=[dry,’ G N2 (DU (=T

Distorted-wave of meson wave functions

2@ 250 = Y AL+ DIN iy (P, PaPy: MYy (1)
L

Eikonal approximation, Klein-Gordon equation



Binding energies of A-Hypernuclear states

30 908 I T I I
28 MeV [+ § 138
% 25 7y 8 . .
o) é’ v 51 S Emulsion
=~=U, < ! 40 - ~ (K, 7
3 >~ 20 |- 5 v f 28 0 (x, K)
O '
de 15 : z & ik 13
i . ! i
& Py
9
2 10 B \f}\‘}’\.{ 1
Q e
Z Ll :
A g
0 %
—5 1 ]
0.00 0.05 0.10 0.15 .20 0.25
A D.J. Millener, C.B.Dover, A.Gal, PRC38(1988)
Woods-Saxon form
0
U —_— U, R=r,(A-1)"fin
A
1+exp[(r—R)/a]
U, =28 MeV a=0.6fm r =1.128+0.439A > *fm

Skyrme-HF scheme




XD ER

[ABEDELY]
strong XN-AN coupling
AM=M;—M =28 MeV

— RRIR(ET O [ RE




MeV @ MeV
- GO -
4ot
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-80} _gob
a-Y pot. “3N”-X pot. Harada, Akaishi et al. 1987
S0 T T T
MeV rea | N \“‘.": -(A=3)]is 4 e = — N
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Observation of a 4;He bound state

B, =42+03F1MeV T'=7.0£0.3"7 MeV

§4o !
He (Kgpop + 7)) B |
v 1 I LI LA j l LR B 20 ‘ T YT T T l Ty T %35
1600} - = r
| Byo 10 0 -10 i
30 -
Bz‘ 10 0 -":H} L
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N
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D
=)

Counts 0.5 MeV
L 1§ :’ 1] [ ¥ 1
S
e a
L % "
i E 4 %
l L L L
o

o
[
(@)

MHY -M A(MGV) -40 -30 -20 -10 0 10 20 30 40 50
B (MeV)
>

Hayan‘o et al.,, PLB231 (1989) .
Nagae et al., PRL80 (1998)



Possible existence of a ’sLi bound state

>N Interaction

Yamada, |lkeda, PRC46 (1992)

Uy = Ugy + (L -1 )05 +(Sg Sy )OS + (L -1 )(Sy - Sy U

7Y : 4
@ |, Li (b) [ He
®Be(07)+z
) (Tt A
°He-°Li-°Be
Super multiplet 6150 )estrd
(|?S):(o,1),|(01,0) Ho 8 s o | |H0He
6 e 2 S P X gy e+t 1=1/2,5=1/2
GO E Arpeyy (T L),
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" spectrum of 48Si(r”,K*) reaction

Cross Section [ f£b/sr/MeV]

28Si(n”,K*) at p.=1.2 GeV/c DWIA analysis
23 V, #HiW,
L Si B4=6%2° =095 =

go.s_asr:m‘jgnd:giz (X 2/DI;F= 33.6/56) 4 1+exp[(r—R)/a]
T o4

Fthreshold region f,/

R=1.1x(A-1)"’, a=0.67 fm

N ™~ New Data
V, =+150 MeV | [+90 MeV
& Kk=016" __
- (x2/poF= 1202/56) \ WO 15 MeV —40 MGV
B0 Egrmw;m i 17 \ Saha et al., PRC74(2004)

V, =—10 MeV, W, =—10 MeV

Noumi, et al. PRL89(2002)072301 Ni, It, BiITH R+

>-nucleus pot. : Repulsive !!

Kohno, Fujiwara, et al., PTP112 (2004)
Harada, Hirabayashi, NPA759 (2005)
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A A
1962 ©,,He (emulsion): doubtful
1963 10, Be (emulsion) = FBf##T: Dalitz (1989)
1991 13,,B (KEK-E176) core
A - 1 AB,, =B,,—2xB,
AB,, =4-5MeV ~|(v,,('S,)) ot 2
BER: |(0an)] <[(oan )] < (0 )] {BL. Tmodel DM #HOK

a+x+A+A model, [core+A+A]+[core+E+N]+[core+Z+X] model

Bando, lkeda, Motoba, Yamamoto, Yamada, Akaishi, == -
H-dibaryon (QM, QCM): |H)=|{1})= é\A A>+\/§\E N>—\/§\2 2y Jaffe

Hi%{KKE: Core+(3q)+(3q) Yamada & Nakamoto, PRC62 (2000)

2001 Nagara event: °, ,He (unique) AB,, =1.01+0.2 MeV
(KEK-E373) weakly attractive



Our knowledge for AA int. until now.

| Comparison with past results

kly attractive.
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AA Enhancement (KEK-E224)

J.K.Ahn et al., Phys. Lett. B444,267(1998) AA invariant Spectrum
- of 12C(K",K")AA

------ Phase Space Calculation

+ e (1) H-dibaryon Resonance?
I Kp—EKHE(p)—H
J e K p= K&, Bp—2AA H N A A

""" (2) Strong AA Final State Interaction?
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1 Lo [

] T
1 1 S=-2# D5 & ND=EER: KEK-E964 (2008)
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NAGARA eventz 321 T

o+x+A+A model
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Hiyama, Kamimura, Motoba, Yamada, Yamamoto, PRC66 (2002)
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B,-B A L1 F (D — B IR A

& H-dibaryon : SU{(3)-singlet k&, Jaffe
S=—28DI%ER + 57 HF

BNTONAROVESDEE 61AFSEE: Nemura
[AA-EN-ZZ(-AX)] + [AN-ZN] #&& + H¥EES | ‘He

= ARk, HBiE. BRI

ERFIREEM L DAARZLE B itE
P(K" KHNZ-, atomic = — AARERK
ZEANV O RAZYE
MEFE2IZEITA/NARNOVRTE  Takatsuka
= RANBEEOREGE
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Observed events in KEK-E176/E373 (hybrid-emulsion method)
E +°C—,Be+tor ;Be+ ,H

or , He+a+t H=t®A

= +"”C—,,Li+a: largest Q- value

« Compound double-A nuclear picture
Yamamoto, Motoba, Wakai, Muraoka, PTP Suppl.117

* Direct reaction picture: SHOEE
Yamada, Takahashi, Ikeda, PRC53 (1996), PRC56 (1997)

-

— ‘_I_‘
E-+“p” = A+ A +28 MeV
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Observed events in KEK-E176/E373 (hybrid-emulsion method)
E +°C—,Be+t or ;Be+ /H

or , He+a+t H=t®A

= +"”C—,,Li+a: largest Q- value

Two A’s easily stick to the nucleus for the S-proton substitutional state

E+p>A+A+28MeV~E

e-O

@
E-+“pT = A+A

E +7Co'"B'(s-hole) AR A —

(S-nucleon) T. Yamada et al.,
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d*c /dQ,dQ,dE dE,

Counts/ 2 MeV

Counts/ 2 MeV

(ub /st” MeV?)

Experimental Excitation Spectra of 1B

(RCNP-E110 by Yosoi et al.)
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Comparison with Statistical Model
(Cascade cal. by Yosoi)

hatched region : “2-body decay” region
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: (s-hole)
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o
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Branching ratio (%)
S

n
T T

(E, : 16-35MeV)

= t-decay: dominant
- a-decay: large sequential decay or
3-body decay
= p-decay / d -decay:
opposite between Exp. and Cascade cal.
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o b BNL-ES85 Kaustov et al., PRC61 (2000)
L qJ -
39S | 12
= 1&g I L2C(K-,K*)12_Be
S 5L S 200 =
g iA
§nl § | DWIA (Motoba) = VO_=-12 MeV
L B 100
105. Vv i
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Few-body hypernuclel




Overbinding Problem of s-Shell Hypernuclel

Overbinding Problem Underbinding Problem
3 4 5
3 4 5
AH A He AHe +H A+ He L He
0.0 0.0
-0.31 MeV ‘.‘I 1t -1.24 MeV -0.31 MeV \‘\ _______ 1+
spin-spin e o — y 0
pn-$| : 1+ -1.24 MeV
(645, \‘< L [ Underboundf )
20 oy [Exp.]
07-239MeV 312 Mev 0*-2.39 MeV
| — e [Exp.]
-3.12 MeV
[ Overbound ] [VAN . QVZNAN}
'/ e T suppressed
AN single-channel calcation G-matrix calc. with AN-XN (D2)

Dalitz et al., NP B47 (1972) Akaishi et al., PRL 84 (2000)



Coherent AX coupling

ANN-force
Np Ap N
4
z
JHe
Nloal N
(unit in MeV)
0o . é; 1* -0.06 0.07
1 1+ . 0. 0.70 n 1+
1+ _ R 1 1+ T —
.24 10 104 -1.20 -1.21
— -1.04 -_— 097
o+ B o+
-1.52 Tdff\_
0+ o
210 -2.18
2.7 :
72_3? o o+ 0+ 2561
Pops=19% Poohg =07 % Poony =09 % o+
Popz=20%
Exp D2 SCO7e(8) SCO7f(S) SC89(5)

BHFEHE: Akaishi et al., PRL84(2000)

Ginoan ANN-force

(i) (i)
N AN N N AN N
—BA (MeV) ] )
j HLE
N AN N N AN N
0 *He+ A
1+ 066 ____. 0.54 1
-1 -1.15 1+ 1
, 0r—= .66 .
e 239 Two. 228 o+
—= 0
EXp. {i) (1)+(ii)
4
JHe

ANNN+ZNNN (GLEHH)

Hiyama, Kamimura, Motoba,
| __ e Yamada, Yamamoto, PRC65 (2001)
2 ZO
N A N A Gibson: AE(1%-0")=c, "o\ t+AZcoupling

incoherent coherent




Other topics

3 H : Faddeev cal. with NSC

* H : Faddeev-Yakubovsky with NSC
CSB(farExt DB ) -4 H-* He

> \He: rearrangement effect

BHF (Fujiwara et al.,), 5{&AR5#8 (Nemura et al.)
6
apHe



Weak decay of A nuclel




Weak decay modes of A hypernuclel

Mesonic decay + Non-mesonic decay

a —~

r“_ (A_) p+m) Mesonic

rn_ (A—> n + 7o ) q ~100 MeV/c

Uty = gy < p

rp (A+’p’—> n+p) Non-Mesonic

<
L'om [ (A+'n'— n+n )8 ~400 MeVie

[Baryon-Baryon weak interaction |

DR EE EZ AR




Mesonic Decay of A Hypernuclel

/f\Z BN AR A—>N+7z7"

. AMLF: s BUE. nBIEERAO R TEDS _
. BEIERIT q~100 MeVic < k. p, N A

A — large, then n decay is suppressed
due to Pauli-blocking effect
n-decay rates : sensitive to structure of nuclear interior
& m-distortion effect in nucleus
= systematic study of p-,sd-shell A nuclei
A-nucleus pot. in >, He



Effect of nuclear shell structure
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AR Double-A #%
A+N — N+N A+A = Y+N
A+A — A+n
Atp = ntp: T A+A — 041
Adbn—ntn: ', A+A = X +p
N N
ELZE7N 2k

SRERL?

EER 5 He

q=400|MeV/c 3. Al=1/2 rule

1. n/p ratio (I',/T')) puzzle 0.1—0.5

<> 2. Asymmetry puzzle negative

=1l==04
positive

EER: Kang et al. PRL96 (2006)




g 77A—F

N N N N | Long-range part one &t exch
: T/T,=0.1
<> = wf-T]s +
A N A N
Middle & Short-range part
N N N N N N N N N N
N Tc K
n, K, p [reavy. IEUI BT I are B + DQ
o, K* meson ‘/;c
A N A N A N A N A N
Parreno & Ramos ltonaga, Ueda, Motoba Sakaki, Inoie, Oka

PRC65 (2002) PRC65 (2002) NPA707(2002)
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