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3Ge and the rp-process

-641(42)
4,250(42)

S (keV) -— One-proton separation energy
5. (keV) <— Two-proton separation energy

[E2e-)

—1 Mass number

A'E| <—— Element name 69Br
I— 1 Proton number 35

+ (p.y) proton capture

Y

2,465(74) 1,813(21) 4,891(1)
* N 2,244(61) 4,649(20) 7,160(2)
(y.p) photodissociation - -
: S1Se 3,5€ 54Se
B’ decay
WP 21(111) 221(42) 2,836(6) 2,269(2)
nucleus 2,301(110) 4,837(42) 7,770(8) 8,508(1)
64 65 66 67
Proton- 33As 33 As 3 As 33As
unbound
nucleus ‘ * +
Mass 2,280(15) 5,057(4) 4,934(3) 6,239(3)
taken from 5,207(22) 7,725(4) 8,843(3) 10,181(2)
AME20 64 65 66
[s0%]
Mass 3»Ge 32.Ge »Ge 32 Ge
measured
for the first time * * *
Mass 2,927(16) 2,668(1) 3,908(2) 3,942(1)
yncertalgw 8,220(2) 9,141(2) 10,623(2) 11,656(1)
Improve
62 63 64 65
31 Ga e Ga 37 Ga 31 Ga

Fig.1|Nuclear chartaround the rp process WP *Ge. The nuclides are organized
accordingto neutron (horizontally) and proton (vertically) numbers. Nuclides
whose masses were taken from the latest AME"20 database®®, whose masses were
experimentally determined or whose mass uncertainties were improved in this
work are indicated inblack, red and blue colours, respectively. The one-proton
(S,) and two-proton (S,,) separation energies (values expressed in keV) follow the
same colour code. The pathway of the rp process nucleosynthesisis shown with
the black arrows. Thelegend provides more details.
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63G

— mirror nuclei of Ge
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63Ge — the aims of the experiment /w

Observation of excited states in **Ge allowing to reckon:

- proton and neutron spe,

—» Core excitations,

- %Ga —isospin symmetry within the states of 2p3/2, 1f5/2, 2p1/2 shells,

- ? collective octupole effects due to p3/2—g9/2 correlations — observed in *°Ge,

— possibly astro-physical significance.
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Reactions and x-secs ¢ el /2

“Ca+ *Si - *Se - ®*Ge +on (*Ca @ 105 MeV) *Ge x-sec: ~0.1 mb (HIVAP)

FAr + S -, Se - ®Ge + an (issue: ~60 k€ cost for *°Ar bottles)

1,00E+03
R,
L0z . —F = ' ; : ——64Zn_4p
P> —-66As_pn
L -#-60Zn_2a
1,00E+01 g
-¢-65Ga_3p
g // - + ¢ 66Ge_2p
‘;’ 1,00E+00 ' ! o > > -#=G6372n_4pn
= / -+4-64Ga_3pn
o l 65Ge_2pn
L:, LT ' ¥ 63Ga_ap
o ’ ——62Zn_a2p
b f s -»—62Ga_apn
R 61Ga_ap2n
Ly -— = = - 52Ge_aZn
——— L— == 63Ge_an
-B-66Se_2n
+-65As_p2n
1,00E-04 -8-64Ge_2p2n
60 BO 100 120 140 160 180

Beam Energy (MeV)




Needi selectivity & beam-time ®© /‘W
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Summary (et /P

We aim to obtain for the first time the information on excited states in the ®*Ge nucleus.

And thus:
- explore single-particle states in the upper fp shell region,
- investigate levels associated with the collective excitation od the N=Z=28 core,

— acquire experimental data on the isospin symmetry breaking in the upper fp shell region.

We ask for 15 days of beam on the target.
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Thank you for your attention
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