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Starting Point
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for

Jouni Suhonen (JYFL, Finland) NOW2008 2 /10



Neutron Vacancies in the 1p-0fs/,-0g9 /> Shells for 76Ge

(p,t) pair removal reaction by John Schiffer et al.
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Difference in Neutron Numbers Between 7°Ge and

765e

(p,t) pair removal reaction by John Schiffer et al.
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Measured and Calculated Neutron Vacancies

76Ge 7658
Orbital Exp. WS Exp. WS
V1P1/2 - 0.195 - 0.282
u1p3/2 - 0.162 - 0.213
lel/z + 1/1p3/2 1.13 0.357 159 0.495
I/0f5/2 144 0.500 2.17 0.618
v0gq /5 352 543 420 7.06
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New Calculational Procedure

Procedure:

Experimental neutron occupatios
Proton occupations «+ neighboring proton-odd nuclei

!
pnQRPA calculation

4

DBD nuclear matrix element for 7°Ge decay:

Goal:

pnQRPA « nuclear shell model
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Results for the Ov(36 N.M.E.’s

Jastrow UCOM
Ov Ov v Ov Ov v
§A  8pp M(GT) Mé) M) M(GT) Mé) M©)
1.25 1.12 2288 —0.772 2779 3385 —1.143 4.112

Values of M%) in some other recent works. J=Jastrow and U=sUCOM

ga O O M3 OBl Ol (U)4]
125 4.029 5355 468 573 230 281
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Multipole decomposition of the Gamow-Teller Ov 33

N.M.E. (with Jastrow s.r.c.’s)
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The is the Overwhelming 2~ Contribution!

Test of the quality of the 2;” wave function:

B~ transition 2, ("As) — 0F ("Se)

Final state Ogs. 27 05 27 4

Experiment 97 81 103 82 111
Present calculation 9.7 74 90 84 10.7
Kortelainen et al. 90 7.7 92 87 109

For the one- and two-phonon final states
also the phonon structure is relevant
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Conclusions

@ Analysis of the results of the (near) future large-scale 33-decay
experiments needs the input of nuclear matrix elements

@ Recent advances in nuclear matrix element calculations
encouraging! But: work is still needed to clarify the differences in
the results of the SM and the pnQRPA

@ The corrected occupation amplitudes seem to drive the pnQRPA
calculated Ov 36 N.M.E. towards that of the shell-model, at least
for 7°Ge decay

@ We need more pair-removal reaction data (proton data for A =76,
and proton and neutron data for other Ov33 nuclear systems)
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