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AMD triple-S: AMD Superposition of Selected Snapshot
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Present Method (AMD triple-S)

In order totreat the spatial extension, we use
AMD GCM Enyo et al.
N. Itagaki and S. Aoyama, Phys. Rev. C61, 024303 (2000)

In order totreat the large modéel space, we use
SVM Kukulin
K.Varga, Y. Suzuki, Y. Ohbayashi, Phys. Rev. C50, 189 (1994)

In order to solve the many body resonace, we use

ACCC Kukulin
S. Aoyama, Phys. Rev. Lett. 89, 052501 (2002)

AMD+GCM+SVM (+ACCC)



SVM(RGM)

AMD triple-S




The Gaussian center (2) of the AMD w.f. iIsrandomly
generated.

AMD w.f.
2V

s = (?) expl V(5 2/V)?),

We solvethefrictional cooling equation only for
Imaginary part.

dr

~ oF dzf
Az OF '
i |



Weregard it asa basisfunction for the GCM.

® = Pk Uk /
k
|f the obtained energy decrease, we adopt it.
Z\E*‘f —EFG 1) > e
e.g. N=3,e =0.05MeV

5. Wereturn 1, if the energy does not conver ge.



AMD triple-S
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AMD triple-S= AM D Superposition Selected Snapshot



Hamiltonian

A A
H = Zfi ~Tem. + Zﬂ'ij;
i=1

i>j

central Volkov No.2
V(r)= (W — MP°P" + BP® — HP")
x (11 exp(—?‘g/c?) + 15 exp(—?‘g/c%)),

W=1—M, M=0.60and B=H = 0.125
Spin-orbit G3RS
Vi, = Vofe 4™ — e~ PEO)L - §,

di = 5.0 fm 2, d» = 2.778 fm—2, V; = 2000 MeV



he ener gy conver gence of the ground state(0+)
of Be

without imaginary part cooling

=  Energy (MeV)
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Number of trial basis states

b=1.46fm Volkov No.2(M=0.6, B=H=0.125) +G3RS



Theenergy of single AMD
calcualtion is6.74 M eV higher

than /pyesent one.

Sor, (MeVH} | E.(27) (MeV)[r.m.5. radius (fm)
single AMD 1.95
AMD+GCM |  —0.73 9.45 28
AMD triple-S 1.89 2.37
Exp. +0.98 1.80° 9.33 + 0.04°
48 + 0.03¢
574+ 0.1 ¢
We can not describe the halo structure.
A-body Hamiltonian Volkov No.2 (M=0.6, B=H=0.125)

B="0—Tom +3 6y, +G3RS(Ispotental)
=1

>3 b=1.46fm



Neutron Tail of 6He
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Check for absolute values of the binding energy

AMD RGM
triple-S

°‘He E=-28.56MeV E=-28.34MeV

K. Aral
6.26 M eV

AMD: E=-21.82 MeV
(Single Slater, VBP)




Calculated Energiesfor He-isotopes

Volkov No.2 (M=0.6)+ G3RS
-20 10|_| e
B=H=0.125

“‘He °He °He 'He ®He °He ™He



t-t conribution in He-isotopes
Volkov No.2 (M=0.6, B=H=0.06)+ G3RS
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Py-Orbit  py,-orbit

Single channel: a -core model
Coupled channel: a -core + (t+t)-core model

G
Coupled channel
problem for 7-body

system



Very recently, 'H isobserved in
DI NI Enhancement above

t+m+n+n+n threshold
wads observed
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8 7 E (MeV)
p(°*He, pp)'H H K orsheninnnikov et al., PRL 90(2003)

FIG. 3. Spectrum of "H from the reaction p(®He, pp)"H. The
solid histogram was obtained with the proton target. The
dashed histogram shows the empty-target background.

One proton in the six-neutron system

| keda and Horiuchi’s advise



(t+n+n+n+n) + (p+2n+2n+2n) coupled channel model

+
@

In this study, we investigate H-isotopes by using AMD triple-S.
(Antisymmetrized Molecular Dynamics Super position Selected Snapshot)

—) AMD+GCM iscombined with SVM.
(Stochastic VVariational Method)

In order to solve the many body resonance, we will use ACCC.
(Analytical Continuation in the Coupling Constant)

V.l.Kukulin et al., JPA10 (1977)



Calculated Energiesfor H-isotopes

Volkov N0.2(M=0.6) +G3RS 4H
2 Tilley et al.

I B=H=0.125....... . *»~ ... 5NHPA541(1992)
Korsheninnikov et al.
PRL87(2001)

Experimental
| energy for 'H by
Korsheninnikov ?

|
- | | | |
= o = +a M o

Energy (MeV)

t 44 °H °SH 'H

The present effective interaction does not reproduce
tendency of the experimental binding energy for 'H.
Search for other effective
Interactions and correlations




Gas-like Statein °H
Volkov No.2(M=0.6, B=H=0) +G3RS
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Di-neutron gas-like state may exists,
although we should solve it as a resonance.

t+n+n



Gas-like Statein 'H
Volkov No.2(M=0.6, B=H=0) +G3RS
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ACCC (Analytical Continuation in the
COUpl | Nng Constant) V.1.Kukulin et al., J. Phys. A10 (1977)

Application of °Be (a +a +n)
N.Tanaka, Y.Suzuki, K.Varga, G.Lovas, Phys. Rev. C59 (1999)

H:Ho;é Vv H=T+V+3 V=T+A V

coupling constant potential

Pade approximation
| dy+d x+d x>+ +CNxN

X:(6 '6 0)1/2
SN
coupling coupling constant at threshold

constant ( except for s- wave)



Energy Levelsof He
We can solve the resonance by using

ACCC ! Er=0825 Er=0.875

o4 Bound state approximation

[ =0.113 [ =0.115 T Er=0.90 MeV

In MeV
O+ "E- 008 E=-0.99

N. [tagaki, A. Kobayakawa, S.

EXp Cal Aoyama, PRC68, 055302(2003)

— Pade approximation
| —dgtdx+dx+ +CNXN

X=(8 -3 o)2




Summary

We develop a new method: AMD triple-S.

We understand that the AMD triple-Sisuseful for the analyses
of extremely neutron-rich nuclel .

t-t component isalso important for extremely neutron-rich He-
ISOtopes.

Gas-like configurations may exist in H-1sotopes.

The present effective interaction does not reproduce tendency
of the experimental binding energy of H- and He-isotopes.

We can solve three-body resonance: Asafirst step, 2+ state of
®Heis solved by using AMD triple-S combined with ACCC.

Next

1. Wearegoing to investigate other effective interactions and
correlations.

2.We solve it asaresonance with ACCC.



