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Monte Carlo Shell Model
bases important for a specific eigenstate
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Monte Carlo shell model (MCSM)
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Advanced MCSM

We can perform
MCSM calculations

in large model spaces.
The largest case
corresponds to ~10%2

Dimension of Hamiltonian
matrix for many-body states
to be diagonalized in the
conventional shell-model
calculation
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Monte Carlo Shell model (MCSM) calculation

for Ni isotopes with a /focus on their shapes
R
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This model space is wide enough

to discuss how magic numbers 28, 50

— core: occupied and semi-magic number 40 are retained/broken

Interaction:
A3DA interaction is used with minor corrections
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Comparison to experiments for ®°Ni
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FermidB#%: AL=0, AJ=0, An=+
Gamow-Teller (GT)E#%: AL=0, AJ=1, An=+
E—2 58 AL=1, AJ=0,1,2, Amt=-

B(GT) = <f”22k]jf?:”i>
GTEBBOHEEZDLE, ft = —2275

(9a/91)?B(GT)
f: phase space factor
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M. STRYJCZYK et al. PHYSICAL REVIEW C 98, 064326 (2018)

TABLE V. The overview of the B(GT) values obtained from MCSM calculations and associated log( ft) values compared with the
experimental results. J77 and J; are spins and parities of parent and daughter nuclei, respectively. The log(f7) values were calculated using a
formula ft = k(g3¢*Ber)™", where /g2 = 6147 s, 84/ey = —1.2772 [90], and ¢ = 0.744 is a standard quenching factor [91]. The — symbol in
the log( f1)**P column indicates that the calculated state was not linked with any of the experimentally observed levels.

Mn — %Fe 66Fe — %Co 6Co — °Nj

JT U7 B(GT) log(fn™ log(fny™® Jr J7  B(GT) log(fn™ log(fn)®® Jr JI  B(GT) log(fn* log(fr)™®

27 11T 1.8x 107t 459 4753) 0,7 1I;t 98x1072 484 4386) 1;T 047 1.9x 107! 4.55 4.77(7)
2,7t 28x10™* 738 5.68(8) 1,* 2.0x 107! 4.52 4.33(10) 0,7 9.0x 1073 5.88 >6.1
2,7 7.6x107% 695 5.86(6) 137 7.8x 1072 494 - 03t 3.2x 107! 433 4.54(10)
;7 1.Ix 1073 6.80 6.00(13) 1,7 39x107%  6.25 - 0,¥ 3.9x107° 8.25 >6.3
317 1.6x 1073 6.63 - 2t 6.7x1073 6.01 5.8(3)
2, 3.8x 107 8.25 >5.7
237 1.2x 107! 475  5.16(14)
2t 1.3x1077  10.73 =55

B(GT)DKZELVlog ftD/NELV)EBFEICDOINVT
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Shape Evolution of Ni isotopes
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Extension of model space for Ni region
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