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αα--nucleusnucleus optical potentialoptical potential
Cross sections used to calculate the reaction rates in p-process network studies 
(~20,000 reactions considered) are based on the Hauser-Feshbach statistical 
model.

In general, (α,γ) reaction cross sections are very sensitive to the choice of the 
α-nucleus potential.
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106Cd(α,γ)110Sn

Fröhlich/Rauscher
potential reproduces
α-capture data the best.
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Elastic α-scattering at low energies (close to the Coulomb barrier) should provide 
an additional test for the α-nucleus potentials                  high precision data 
needed!

αα--nucleus optical potentialnucleus optical potential

No global potential 
that can reproduce 
alpha capture and 
elastic scattering data

Get local potential –
both energy and 
mass dependent

McFadden/Satchler or
Demetriou potential 
reproduces the mass 
dependence the best?
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High accuracy dataHigh accuracy data

3) Statistics (compromise between target thickness, beam current, and beam time)

Te120: 0.096%

Te124: 4.816%

Te126: 18.95%

Te128: 31.69%

Te130: 33.80%

1) Target material 
(>99% enrichment) 
for elastic scattering

4) Solid angle determination

2) Beam Correction

Correction made for both angular shift 
and beam displacement

UNCERTAINTY IN ANGLE (geometry)            0.01°

Pre-experiment (measuring diameter 
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in chamber with α-source)

Forward rotations

M1

M2

TeC

detectors

Θ=2.5°

Online (overlapping angles: forward 
positions)

1%ERROR



α-energy spectra
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What now?What now?

Once a local potential is obtained for all isotopes (that will be energy 
and mass dependent), charge dependence can also be tested (118Sn).

A local potential may also be obtained using inelastic data.

Due to scarcity of material (high enrichment needed), further elastic 
scattering experiments on p-nuclei are limited.

We see that currently no global α-potential exists that can accurately
reproduce both the alpha capture and elastic scattering data.

Alpha capture: Rauscher potential.   
Elastic scattering: Mass dependence: McFadden/Satchler

Energy dependence: Avrigeanu
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