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Introduction

= What is the ap-process?

Series of (a,p) and (p,y) reactions

Dominant branch begins with “O — even Z, T, = -1
nuclei undergo (o.,p)

Ends in A = 42-46 region (where rp-process
continues)

= WWhere does this ececur?
Explosive scenanos (time 1-1000seconds)
Accretion! layers;on white dwarisiand neutron stars



The preface

= ap-process begins with the breakout of the
hot CNO cycle
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Basic reaction flow
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Relevant information

= The resonance energy. is the most important
factor In calculating the reaction rate

= Shell models calculations give errors of the
order 100 keV

This results in reactions rates with errors of 3 orders
of magnitude



Previous (o,8He) experiments

2sig.s. (213 cots)

= 28Sj(ot,°He)#*Si done
at IUCF

= EXxcitation energies in
24Si measured for 80
nours
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Current efforts
(or,°He) at RCNP

S0Cr(a,8He)*eCr 4Ti(o,8He)*2Ti

= 44Tj production = 38Ca(o,p)*'Sc is
depends on *°V(p,y) thought to be the
rate end of the ap-

= No experimental Process
Information about = Comparison of levels
states above p of #2Ti with shell

threshold in #6Cr model predictions



Why RCNP?

= Grand Raiden plus the WS beam line

Beam spread ~ 100 keV or better

Dispersion matched beam can
have resolution of 10 keV!!!



Experimental Setup




Experimental Technigue

= 200 MeV o particles onto targets ~ 1
mg/cm? thick
= Beam In full dispersion matched mode

= Selection of ¢He particles with Grand
Raiden near 0°

= Energy of the excited states of the recoll
determined by Bp of excited ®He particles
and kinematics



Experimental Difficulties

= Decreasing cross section with increasing
mass

o~ 60 bn/str for '°C, ~ 15 bn/str for 2°Si
= Dispersion matching is not simple
Tuning Is time intensive

= Jarget effects
Differences in energy loss



Data Analysis
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Preliminary Results
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Other Current Experiments
30S at NSCL
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Other Current Experiments
22Mg at RCNP
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Other Current Experiments
22Mg at RCNP
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Table 1: Region above of p threshold (5.512 - 8.14 MeV)

Table 2: Region above of a threshold (8.14 - 10.5 MeV)
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Outlook

= Approach op-process from all
experimental sides to measure energy of
the relevant states
The future is with radio active beams
First measure the energy levels, then
Investigate the resonance strengths
= Several (p,t) experiments have been
proposed to study °°S, **Ar and 3¢Ca
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