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Motivation:

- nuclear deformation and the r-process path

- mechanisms of nuclear deformation

- single-particle basis for the 78Ni region
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Main results :
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N=50

- ,new” nuclei
- collectivity

- S.p. proton orbital g9/2
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Fig. 2 Observed elemental solar abundances in the r-process mass
range (Black syvrnbols with error bars) in comparison withh calculated
abundances (red lirte and syrrbeols). normalized to silicon — 10°. The
thecoretical predictions show the elemental abundances for stable iso-
topes after o and S decay as obrained in the ETFSI-O mass model
[i. 1] for a wide range of neutron densities rz,, (in 1/cm>) and tem-—
peratures 75 (in units of 107 K) and including shell quenching effects.
Included with permission from [ 7]

D.Habs, et al. Appl. Phys. B, 2010
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Deformation and the r-process
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FIG. 9. (Color online) Calculated r-process abundances as a
function of mass number summing all entropies for AMEQO3high
(dashed red) and AMEO3low (solid black) neutron separation energies
for Y7"Rb and 7 '"'Sr. Also shown for comparison are the solar

r-process residuals (filled blue circles) [64].
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M echnisms of defor mation

Ru isotopes - slow increase with neutron number (standard® @ldr isotopes
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Results for 88Br and 90Rb - s.p. proton g9/2 energy and collective effects

L (11,12) 3624.0
M. Czerwiski et al., 2015
to be published
6048
(10) 3019.2
406.2
© 2613.0
808.0
4018 ) _
j-1 doublet ? 636 4 Proton-neutron multiplets:
' @®) 21212
194.7
ah [} 1926.5 92 d 5/2
{ CI) 133"2 17873 g
1633.9
(67) 14462
7735
13423 = 10702
' ‘ © 1013.7 15172
1001.2
). s637 1436 )
) 1187 4450 | | /2 d5/
. o W 2908 9 2036 S p3 2 d5/2
@) 2595 B) ¥ g 285.7 (3‘)17;'0 | S0 )| 3 ___|2701 -
s 2s|56129'6 ' ) _| 1501 1= S1us
| L a) 1581 - f5/2 d52
88 _

Br



3.0

2.5

2.0

15

1.0

0.5

0.0

Br88 (norm. 2-)
e experiment — negative parity
m experiment — positive parity
O theory — negative parity

U theory — positive parity
08.01.2015

N= 53

®)

(m)

j-1 doublet
In 88Br but

\

not in 86Br

J

3.0

2.5

2.0

15

1.0

0.5

0.0

Br86 (norm. 2-) O
e experiment — negative parity
m experiment — positive parity (m)
o theory — negative parity
O theory — positive parity
08.01.2015
. N=51 (=)
| |
O
— - - D
K. Sieja et al., 2015
~ to be published
]
° O
O
[ ]
O O
O °
o [ ]
e o O ©
O
\ \ \ \ \ \ \ |
1 2 3 4 5 6 7 ¢
Spin



3.0

2.5

2.0

15

1.0

0.5

0.0

Br88 (norm. 2-)
e experiment — negative parity
m experiment — positive parity
O theory — negative parity

U theory — positive parity
08.01.2015

N= 53

(]©)
°

®)

(w)

fj-l doublet in )

88Br and 90RDb

In 90RDb lower
In energy

N _/

3.0

2.5

2.0

15

1.0

0.5

0.0

Rb90 (norm. 2-)

e experiment — negative parit
m experiment — positive parity
AN

V} theory — negative parity
0

[0 theory — positive parity

N= 53

M. Czerwnski et al., 2015
to be published

<

®

N;
w
N
ul
o




Results for 83As and 87Br, 89Br Rb - s.p. proton g9/2 energy
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Excitation energy (MeV)
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- good reproduction of 9/2+ levels in 87Br and 89B

- new ground state in 87Br J. Timar, B.Nyako, et al., 2015
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- first observation of excited levels in 89Br



New s.p. proton levelsfor the 78Ni region
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Summary and Per spectives

- EXILL - quiet revolutioninthe 80<A <90region
- Neutron levels !

- Repeat the measurement with better energy resolution
- U233 target |

- Further analysis - Pu241 target

- FATIMA data
- (n,gamma)



C. The role of protons in the onset of deformatioagi@ns of deformation.

W.Urban , et al., Eur.Phys. J A20, 381 (2004)
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g 4 Th(? E(47)/E(2") ratio for even-even nuclei of the Fig. 5. The E(2%) excitation energy in even-even Mo nuclei of
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- deformation grows up to N=64 and then drops
- deformation grows from Ru to Sr and then ?
- new deformation (oblate?) past N=66 ?
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Fig. 1. Approximate regions of nuclear deformations and the
approximate position of the r-process path in the 28 < Z < 50,
50 < N < 82 region. To the right, the distance, AN, from the
- stability line to the path, is shown for various isotopes.

W.Urban et al., Eur. Phys. JA24, 161 (2005)



