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Neutron-rich Ni isotopes and shell evolution

pf-shell + g9/2, d5/2 orbits w/o truncation
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Nuclear shell model calculations
(Configuration Interaction approach)

e No-core shell-model calc
— Harmonic oscillator basis
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“KSHELL”

>0Ca 3hw calc. requires eigenvalue
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. anczos method in shell-model calc.

%6Nj shell-model calc. 10°-dimension sparse matrix

10 lowest eigenvalues ... 241 iterations

-190 5w

-195¢

Energy (MeV)

-200

-205F

o 100
# of iterations

code “kshell” (N. Shimizu et al.)

200

4GB Lanczos vector

E

(MeV) i &t 6+
-195 | 6+
E—— 2ot
-196 |
4t 4+
2+
-197 |
ot T— ot gt
a 4t +
198 | 6+ — 6% 6+ 6t 6
199 a 3 —f"
Y — 6 6| 6+
+ o 41
 — 2+
200 | o+ 4 3 6+ J— i« 44 if);
- - +
2 =" =0 g, |,
e 2t e — et 2 FE: H—
4+ 0t
A
-202 | —— 4t ot 4t ot 4ot o 0
2+
-203 | 2t 2+ 9+ 9+ .yl
_204 | 0%
-205 | ot
- ot ot ot o+ ot o+
[ t=01 t=2 t=4 t=6 t=8 t=10 full Exp
Dimension 25 1353 497805

25 x 10° 255 x 10° 771 x 103| 1.09 x 10°

Excitation energies of 6Ni
Ref. M. Horoi et al. Phys. Rev. C73 061305R (2006)

9 sec/iteration @FX10 240 nodes (SPARC 64 |Xfx, 3840 cores), total 35min.




RAEIE H O — R “KSHELL D B 3¢

https://sites.google.com/a/cns.s.u-tokyo.ac.jp/kshell/

o BEAPCHL, REtEHET. RBILHEWEFEZEH,

e OpenMP+MPI N1 T 1)k iliF|, IREKZ1000/—FETD BRI
AR B BN

o LT UOREERASAAI—TI—X,
— EBRMEHRICBFENNTL,

1000l *8Cr J=0*
by T. Sakurai
8901 1,963,461 dim.

« Ongoing: Sakurai-Sugiura;&IZ

FHOREEFEEDHERNETE
(FRK M3k, = FHRE)

600

i
o
@)

e Lanczos restart JEMDFEET
(KEK AT R X)

N
o
o

o

Eigenvalue count (level density)

-30 -20 -10 0 10 20 30

Energy



Outline

» [RFELFERTEICLDHILY D LEGIE
MDE1hiE




E1fEhiES : Giant dipole resonance (GDR) &

o Pygmy dipole resonance (PDR)
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rY1 matrix element for proton

PDR state

[PDR) ... large B(E1) state in low energy
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r'Y1 matrix element for neutron
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E1 excitation described by Monte Carlo shell model
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