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Ref. R.B. Wiringa, PRC62 (2000), 014001
Green Function Monte Carlo
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FIG. 12: {Color online) The y = 0 slice of the translationally-invariant ne
density for the same state is on the right., These densities were calculat
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sity (left) of the 2% gs of *Li. The space-fixed
=12 and hQ? = 12,5 MeV,

C. Cockrell et al, arxiv: 1201.0724v2 [nucl-th]
No-core Full Config. (NCFC)
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Next generation of Monte Carlo Shell Model (MCSM)

Njp : number of basis vectors (dimension)

N, : number of (active) particles

S

J 11 (n)
diP ‘CO(D )> \ N_ : number of single-particle states

NP
amplitude Projection op. ‘ ¢(D(n) )> = 1_[

o=1

E(D) =(W(D)|H|¥(D))
Minimize E(D) as a function of D utilizing
gMC and conjugate gradient methods

Step 1 : quantum Monte Carlo type method
— candidates of n-th basis vector (o : set of random numbers)

p@)=TTe"""|¢")

o” can be represented by matrix D
Select the one with the lowest E(D)

o

Step 2 : polish D by means of the conjugate gradient method
“variationally”.

Taken from “Perspectives of Monte Carlo Shell Mode”,

T ~(n) N-th basis vector
Dy, ‘_>

(Slater determinant)

Deformed single-particle state

)

steepest | conjugate
descent gradient
method \ methOd
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T. Otsuka, Nuclear Structure and Dynamics Il, opatija Croatia, July 2012



T. Abe, P. Maris, T. Otsuka, N. Shimizu, Y. Utsuno, J. P. Vary, Phys Rev C86, 054301 (2012)

Energies of the Light Nuclei

JISP16 NN int.
0 w/ optimum hw
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8Be(0%): “intrinsic’y” BRE D T &HZ L HFE

B MIA DI TEREMIA D
100 E[E
10 £ K
1 2K

(hw=20MeV,nshell=4) (hw=20MeV,nshell=4)
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[Ref: et al., T.Yoshida, ..., PTEP]




BEENEJIZLDIELVBe(0+/2+)

J™=0+(E=-50.2 MeV, Jr=2+ (E=-45.7 MeV ),
hw=25MeV,nshell=4) hw=25MeV,nshell=4)
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two neutrons

Calculation : Molecular orbit of 2 excess neutrons
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Experiment Calculation pi-orbit

N. Itagaki and S. Okabe, PRC61 (2000)
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