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Motivation
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r

~

In-medium similarity renormalization group
Coupled cluster method

,

Construct the effective
Hamiltonian for the valence
space

r

.

Shell-model calc.

~

J

Outside of valence space

J
v

7

7\VValence space




G. R. Jansen, M. D. Schuster, A. Signoracci, G. Hagen, and P. Navratil, Phys. Rev. C 94, 011301 (2016).
S. R. Stroberg, H. Hergert, J. D. Holt, S. K. Bogner, and A. Schwenk, Phys. Rev. C 93, 051301 (2016).

Motivation
pﬁshq]

= Combination with shell-
model calculations

28

sd-shell

Proton number

known nuclei
B calculable (ab initio)

Current experimental frontier
(relating r-process)




Motivation

sdpf-shell

40

é

28

psd-shell

Bl
|

o
<

H

L]

i

HEEN
EREEE
EEEEEE
HEEEEE oo
[ [ [ [ [ [ [ KN
ENEEEE
EEEEEEEE
EEEEEEE
ENEEEEEEE
ANEEEEEE
ENEEEEEEEE
[ LTI

O
N

known nuclei

calculable (ab initio)

[se]

-

= Larger valence-space

calculations are needed
to access the neutron

rich region.

Joquinu uojold

Neutron number



H. Hergert, S. K. Bogner, T. D. Morris, A. Schwenk, and K. Tsukiyama, Phys. Rep. 621, 165 (2016).
S. R. Stroberg, A. Calci, H. Hergert, J. D. Holt, S. K. Bogner, R. Roth, and A. Schwenk, Phys. Rev. Lett. 118, 032502 (2017).

In-medium similarity renormalization group
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Hamiltonian evolution H — H(s) ~ E(s) + Y fra(s)alas + i S Tizsa(s)alabasas
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Hamiltonian evolution

Evolution (4C [*He core] case) 90
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Hamiltonian evolution

Evolution (4C [*He core] case) 90
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12C excitation spectra
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Summary & Future work

= Through in-medium similarity renormalization group, the two-major
shell-model effective Hamiltonian can be obtained.

= Obtained results are promising

= Application to neutron rich region
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In-medium similarity renormalization group
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In-medium similarity renormalization group

Generator is chosen to suppress the off diagonal
component:
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f12,T1234 : matrix element we want to suppress
A : newly introduced parameter
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