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e Nucleosynthesis above iron
= D Process

® 14Pr(a,n)'*4Pm at PTB Braunschweig
= Activation experiment

® 92Mo(p,y)?3Tc at IKP Cologne

= In-beam experiment
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Nucleosynthesis above iron
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Nuclear physics data for the p process

Option 1:
Measure astrophysical reaction
rates directly

Only possible for a few
number of reactions
within the network
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Option 2:
Improve nuclear models to
calculate reaction rates

@ Nuclear masses

O Properties of excited states
Nuclear level densities
Photon strength function

Nucleon-nucleus OMP

© O O O

a-particle-nucleus OMP



Experimental situation for reactions relevant for the p process
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Impact of **Pm(y,a) on the p process reaction flow

Pm 143 Pm 144 Pm 145
Pr142 Pr 143

« direct impact of '**Pm(y,a) on final abundance pattern
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Impact of **Pm(y,a) on the p process reaction flow

Pm 143 Pm 144

Pr 142 Pr 143

« direct impact of '**Pm(y,a) on final abundance pattern

« experiment on Pm(y,a) or "*'Pr(o.,y) extremely difficult
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Impact of **Pm(y,a) on the p process reaction flow
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Impact of **Pm(y,a) on the p process reaction flow

Pr 142 Pr 143

« direct impact of '**Pm(y,a) on final abundance pattern

« experiment on Pm(y,a) or "*'Pr(o.,y) extremely difficult

Idea: improve a-nucleus OMP for 1Pm by measuring 41Pr(a,n)
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Relevance of nuclear physics input of different reaction channels
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Activation experiments

1. Activation
ejectile
é Y!n,p
projectile  § " Cyclotron TCC-CV28,
target PTB Braunschweig
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Activation experiments

1. Activation

ejectile

z '%p

—

projectile I
target

“Cyclotron TCC-CV28,
PTB Braunschweic

[II. Counting}

HPGe
detector
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Activation experiments

1. Activation

ejectile

z '%p

—

projectile I
target

» 2 HPGe Clover
detectors (relative
efficiency of 120%,
respectively)

 Passive lead shielding

» Active BGO shields

HPGe
detector
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Activation experiments

1. Activation
oi
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—
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Experimental parameters and first spectra
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Limitations of the method of activation
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In-beam measurements with HPGe detectors @ HORUS

™~

CNG
14 HPGe detectors in close geometry
(6 of them equipped with BGO shields)

= Photopeak efficiency at 1332 keV:
up to 5%
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Sufficient efﬂmency to High resolutlon to measure
study low cross sections ,\\ decay pattern

e a
Determination of Coincidence techniques
angular distributions to suppress background

a——
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In-beam measurements with HPGe detectors @ HORUS

Test experiment for 2Mo(p,y)°3Tc

YRu *Ru W “Ru
» Activation measurement can be

performed simultaneously

*Tc “Te *Tc *Tc

- - « Comparison with existing data from an

5
(P,Y &, activation experiment possible
Mo Mo P P
|

(T. Sauter et al., PRC 55 (1997) 3127)
T,,(%3Tc9) =2.75 h
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In-beam measurements with HPGe detectors @ HORUS
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Preliminary results for ®2Mo(p,y)
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Preliminary results for ®2Mo(p,y)
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Preliminary results for %2Mo(p,y)
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Preliminary results for %2Mo(p,y)
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Conclusions

. Several experimental possibilities to
measure reactions of particular interest for
the p process in Cologne

* Access to many reactions with in-beam
measurements

« Complementary counting setup for activation
measurements

. But our TANDEM underwent complete
renovation (no beam until spring 2011)

* New tandetron accelerator available for AMS
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