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Nuclear Physics and Astrophysics

BB stellar burning neutron capture

10%)
[u—y
c»—t

NSE
("iron peak’)

[y
<

s-process peaks

B Stable nuclei

r-process peaks

Solar abundance (Si

0 30 60 90 120 150 180
Mass number A

Adopted from F. Kdppeler, NIM Phys. Res. B 259 (2007) 663

Astrophysics

= Temperatures
= Neutron densities
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Nuclear Physics

= (Cross sections and reaction rates
= Masses

» Time scale of explosive scenarios = Half-lives
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Astrophysically relevant cross sections
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= (ross sections only inside the Gamow window are astrophysically relevant
— Extrapolation using Statistical Model calculations needed (Hauser-Feshbach)
= [mportant input: Optical-Model Potentials (OMPs), Nuclar Level Density
(NLD), y-ray strength functions (y-SF)
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y-ray SF and NLD
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The 1°7Ag(p,y)1°8Cd reaction

* The a-OMP in Sn-Cd region intensively
studied in the last years

Cross section [mb]
AY

.," | Experiment F—e—1 E

=  Adjusted a-OMP3: Excellent agreement
with experimental values

L ,_1' R4 mod. OMP3 by Demetriou = = = =
| T

Pl
0-1E s~ . . McFadden Satchler =+=+= E
F. P | A ) | E

— Appropriate model for a-OMP in 1o

Il 12 13 14

mass region Ax100-190 E¢m. [MeV]
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=  Now: Detailed studies of y-ray strength
function and NLD

. Ep = 2.0 MeV to 5.0 MeV

— Determination of total and partial
cross sections
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In-beam y-ray spectroscopy

In-beam y-ray
spectroscopy

De-excitation of the entry state

Determination of partial
Cross sections

Sensitive to y-ray
strength function

Transitions to the ground state

Determination of the total
Cross section

Can be used to deduce the
Nuclear Level Density
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Results: y-ray spectrum
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Total cross sections
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Total cross sections with adjusted NLD
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Number of low-lying levels in °8Cd

- i

o L

>

=

S 100 |

g N

8 i

E

=

= i

)

z | L

I «-.L‘f"} Const. temp. Fermi gas model ==-=-=

5 10 5 . Microscopic LD5 ctable=0.2 -=----
n o .

(3 - f::’ g Microscopic LD6 ctable=0.18 === i
[ Known levels = ]

1 ] 1 | | | | | . |
Energy [MeV]

NLD 5: [S. Hilaire, S. Goriely et al., NPA 779 (2006) 63]
NLD 6: [S. Hilaire, S. Goriely et al., PRC 86 (2012) 064317]

CTM: [A. Gilbert et al., Canadian Journal of Physics 43 (1965)(8) 1446]

F. Heim, AG Zilges, University of Cologne

The statistical y-decay behaviour of 1°8Cd



Results: Partial cross sections
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Results: Partial cross sections
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Partial cross sections with adjusted y-ray strength function
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Partial cross sections with adjusted y-ray strength function
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The °3Nb(p,y)°*Mo reaction

L 94
»=  They-SF in °*Mo was already studied in 102 (@) “Mo
other experiments: (y,Y’), (y,n), Oslo —g 10'
method O>100 _ > Bl etal. (1974) ]
s Ishkhanov etal. (1970) 3
& s (Oslo ]
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=  Oslo method also deduces NLD R I -
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— Measurement of total and partial E [MeV]
cross sections of the *3Nb(p,y)°*Mo [H. Utsonomiya et al., Phys. Rev. C. 88 (2013) 015805]

reaction

. Ep: 3.0 MeV and 3.5 MeV

=  See next talk by Martin Miiller
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Primary y-ray transitions
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High-energy part of the y-ray
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reaction: 2 3 v
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Precise knowledge of energy, spin and
parity of states in the region around 3
to 4 MeV crucial

= 9%Mo(p,p’y)°*Mo measured in
Cologne
— p-Y matrix available

y-ray energy

= (Gate on different excitation
energies for identification of new
states and transitions
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Summary and outlook

107Ag(p,y)108Cd

= Total and partial cross section 0ot | g}%{é I}

measurements allowed to obtain
information about the statistical
y-decay behavior in 1°8Cd

= Detailed study of y-SF and NLD
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=  Data analysis ongoing

[F. Heim, to be published]
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