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PARTICLE-HOLE EXCITATIONS

7+ states from y-ray spectroscopy
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Excitation energy (keV)

PARTICLE-HOLE EXCITATIONS: EVEN-A N=50 Isotones

5+ and 6+ states from y-ray spectroscopy
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PARTICLE-HOLE EXCITATIONS: EVEN-A N=50 Isotones
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Multi-nucleon
transfer reaction
with thin and thick
targets at LNL, Italy
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PARTICLE-HOLE EXCITATIONS: EVEN-A N=50 Isotones
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Equivalent of 5+,6+ states in 82Ge

is found to be 13/2-, 15/2- in 83As
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SM Calculations:

A.F. Lisetskiy, B.A. Brown, M. Horoi, H. Grawe,
Phys. Rev. C 70 (2004) 044314.

Interaction: JJ4B + SDI
Model spaces: pfg9+sdg

Inert Core nucleus: 56Ni
Tensor interactions are included

The SPEs relative to the 56Ni core have been derived
from the SPEs with respect to the doubly-magic 78Ni
core.

Model Space Single-Particle Energy

pig E(lfs/z) E(2P3/2) E(2P1/2) E(lgg/z)
-9.285900 -9.65660 -8.26950.. -5.89440
-1.19440 ~-0.16800 0.2700

E(vd., — vg,,) = parameter

o —

ES et al.,Nucl. Phys. A 893, 1-12 (2012)
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Extrapolated Gap Value at Z=28 from

mass difference: Gap Value at Z=28 from spectroscopy:
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81Ga: the most exotic odd-A N=50 isotope accessible to n-p excitations

p-h excitation across
the neutron gap
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Fusion-fission reaction at GANIL, France
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Study of B-decay chain of 81Zn at ISOLDE

States at 1952 and 1341 keV are populated via first forbidden transition in the beta
decay study (logft=6.67 and 6.29, respectively)

Is not compatible with the spin-parity assignment of 9/2- and 11/2- at GANIL

Qp = 11428(6) keV
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|dentification of the 81Ga level scheme in this experiment will provide information
on the 71p-1h states (13/2- and/or 15/2-) sensitive to the N=50 gap size

Scenario 1: GANIL level scheme is proven
The size of the N=50 gap is not drastically decreased which is in line with the mass
measurements of Hakala et al., pointing an increase from Z=31.
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|dentification of the 81Ga level scheme in this experiment will provide information
on the 71p-1h states (13/2- and/or 15/2-) sensitive to the N=50 gap size

Scenario 1: GANIL level scheme is proven

The size of the N=50 gap is not drastically decreased which is in line with the mass

measurements of Hakala et al., pointing an increase from Z=31.
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The aim of the proposal is to identify the level scheme of 8'Ga
through the Coulomb excitation of the 9/2- state

In either way such an identification will not only help us to
understand:

- The N=50 shell gap evolution closer to Z=28 (76Ni)

but

 The role of the reaction mechanisms such as multi-nucleon
transfer or fusion-fission reactions.




Proposed Experiment
Coulomb excitation of 8'Ga

81Ga + 206Ph @ E(%'Ga)=380 MeV
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Beam time request

& Beam energy 380 MeV (4.6 MeV/nuc)
& Beam intensity on target 7.5 x103 pps
R Initial beam intensity 1.9 x10% pps
3 proton beam current 2 microA
B Transmission on MINIBALL beam line 2%
& Target thickness 4 mg/cm?2
& MINIBALL efficiency at 1.3 MeV 8%
& Yield estimation (GOSIA2):

B B(E2: 2*— 0%)= 730 e?fm* value of the 80Zn even-even core is used for the rate calculations
Calculations predict ~4 times less strength in the 7/2- member of the multiplets

-~
|

. Transition Energy (keV) Number of Counts/shift
' 9/2-—5/2- 1236 200

-

7/2-—>5/2- 1464 30

TOTAL: 12 shifts for physical runs + 3 shifts for beam preparation
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Low-lying states are mainly based on proton excitations

Information can be derived from high spin states

(5%)

e+ 5353 3371

%

1217 1175

G 1342

4+

Ny
g
)
i)

794

—

1342

+

4.89MeV,

A=

4.7 MeV

-

e+ 2848 2807 5+
895 654
a* 2153 |

813

:

1340

38,

1g,,
@D
e lg9/2

2p-2h excitations across the
N=50shell to 2d.,-1g,,-3s,,

for different shell gap values



P 20 4 60 80 1000 120 1400 1600 160 2000 220
[ke¥l



Counts/keV

as0f 8 . As
: 3
300F. 8 . oo X
-9 & ) - — &
. ﬂ L S 1 |
O- - o I~ BZG
100_ og 8 § e
50-_ © 't O © g §
!— ,|J| | oyl
20(8. *'Ga
7o) X Q
1offilk] T hJ“hlﬂ o) 58
of- | WW“\WMLWMM
550 500 750 1000 1250 1500

Energy (keV)




|
il “

}

|

[
|

Wl

il
’ \‘

\‘\
\‘ ll

i
I
I
|

|

|

|
|

i
»

|
’

|
Jl
I
]

|
|

r
i

|

i
\‘

1

\

.|>
i
| Hi

|

|

|

I
|

—A—LNPS @ Evaluated

—@— Vi B 74Ni Coulex
—0O—A3DA @MSU




80

70

60

50

40

30

20

10

Gamma-ray spectrum of 77Cu
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