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Background

* p-nuclei — 35 stable proton-rich isotopes located between Se and Hg
» p-process — the synthesis of p-nuclei

e existing nucleosynthesis models do not accurately reproduce the abundances of
p-nuclei

* need to identify and study important reactions in the p-process to improve these
abundance calculations

* many of the estimated important reactions involve unstable nuclei’

*W. Rapp et al 2006 ApJ 653 474


http://upload.wikimedia.org/wikipedia/commons/7/79/NuclideMap_stitched_small_preview.png�

Our Research

* Improve the understanding of the production of p-nuclei by placing constraints
on nucleosynthesis reactions

* Perform cross-section measurements at energies corresponding to a supernova
explosion where p-process reactions take place

* Develop new methods to study reactions involving unstable nuclei

* With ReA3 we have radioactive ion beams at relevant energies, now we just
need a detector...
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Cylindrical Detectors
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y-Summing Nal Detector (SuN)

Features:

* 16” (40.6cm) in length

e 16” (40.6cm) in diameter

e 4.5cm borehole

e divided into top and bottom
* 8 segments of Nal crystal

* 3 PMTs per segment

e aluminum casing
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Experimental Setup
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e Use a large volume y-ray detector so
that the emitted photon is totally
absorbed

e Result is one common peak equal to
the sum of the individual peaks

* Only need to analyze one y peak

Small size detector
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S First Experiments

* *Kr(p,v)°Rb
* 77Br(p,y)"3Kr
° 118Te(a,v)122Xe
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. SuN
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Summary

* The SuN detector will be arriving at the NSCL soon as part of the effort to
develop new techniques to study radioactive nuclei in the p-process

* Its primary use will be studying these reactions to improve nucleosynthesis
models

* Its design allows for improved efficiency over existing detectors, as well as a
method to correct for Doppler effects

* A possible first experiment is 78Kr(p,y)’°Rb
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Radioactive Nuclei and the p process
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Nucleosynthesis Paths
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