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The analysis of KEK-E373: in progress

It 1s possible to observel} the ground state as well
as the excited states as bound states of more

~double A hypernuclei.

- However, we cannot determine spin-parities of the

resultant double A hypernuclei.

Furthermore, it will be planned to produce many
double A hypernuclei in the future at J-PARC
and GSI facilities.

Therefore, it is required to predict binding
energies of the ground states as well as the

excited states precisely before measurement.




Hoping, to measure much more double A
hypernuclei at the analysis of E373, J-PARC and

GSIin the future, I predicted the 1e§/el structure of
A=T7 ~ 10 double A hypernuclei within the

framework of a+x+A+A 4-body model.
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Gaussian Expansion Method

developed b 7 k/ashu Unpv.
| kam'm re

o (1) 3-cluster structure of light nuclex

(2) Coulomb 3-body muonic molecular ions
| appearing in the muon-catalyzed fusion cyCles
(1987~)
(3.). 3-nucleon bound states with realistic NN and

3N force (1988)

_(4) Meta-stable anti-protonic helium atom

(He*t+p+e)(1995~)
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1 develoreJ thes caleulationald melhod T
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In the study of double A hypernucler based on
the o +x+ A+ A 4-body model, 1t 1s absolutely
necessary to examine before 4-body calculation,
whether the model with the interactions adopted
1s able to reproduce reasonably well the following

observed quantities of the subsystems:

(i) Energies of the low-lying states and
scattering phase shifts of the «+x nuclear
systems

(i1) B, of hypernuclei composed of x+ A, x being
n, p,d, t, 3He and «

(i1i) B, of hypernuclei composed of « +x+ A ,x
being n, p, d, t, 3He and «

Giv) B, , of aHe=a+A+A




In our model, the observed low-energy properties
of the «+x nuclei and the existing A -binding
energies of the x+ A and «+x+A hypernuclei

have been reproduced accurately.
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This encourages us to perform the 4-body

calculation, with NO adjg__gtabl_.@ _parameters at

this stage, expecting high reliability of the results.
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(1) Does the A A interaction which is
designed so as to reproduce the binding
energy of A?\He reproduce the
Demachi-Yamanagi event consistently?

(2) Which ground-state-candidate does this

A A 1nteraction reproduce?

- Bamz=l77%t0.4 MeV
'B~='1.6£0.1 MeV
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Our 4-body calculation 1s predictive.

Therefore, hoping to observe many double A
hypernuclei in the future experiment, we have
predicted level structure for the double A
hypernucleir with A=7~9 within the framework

ofan a+x+A+A 4-body model.
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Spectroscopic experiments of double A
hypernuclei are useful to obtain information on

A A interaction.

So far, in order to estimate the A A interaction

‘strength, the AB,, has been usually used.

AB,p\ =Bjpr—2xB,
I
|

A N\ bond energy

How is the Culculated ABaa O‘F A=6 ~10
double A lr\/rernuc(ec?
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Answer: mass-number-dependence comes from
contribution of spin-spin part of AN

interaction in A=7 ~ 10 double A

hypernuclei
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It comes from the effect of the dynamical change
in the «+x core-nucleus structure, namely, effect
of shrinkage millew# between o« and x clusters by
the addition of 2 A particles.

Core hucled
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" 1n the future, it the double A hﬂ’mcleu
with A-1~% are cbserved, [’I&JSQ F’Wfdg us

Ban rather then ABm.

|
15+ o
0 o
%o
-
< e
% h
= 10 ;
mé TR
:
oO
@
:
o]
5 ! ! L - |

6 7 8 9 10

7 . . . 9 q
SHe JHe JLi oLi i xBe axBe

TMen s l ‘heur mia‘h'oh Eéf weéen B,m dm{
muss humber o{ double /L L]femuc le..



Summary

I carried out structure calculation for A=7~10
double A hypernuclei within the framework of
an a+xt+A+A model.

% 2-body interaction of o +x, A+xand A+A well
reproduce the observed binding energies of A+x

systems and a+x+A and a+A+A systems.
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