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Summary

1. Transfer general concepts

2. Transfer formalism

3. Transfer to structures in the continuum



Why measure reactions?

Nuclear 
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Structure Interacions
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Collision Energy dependence
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Transfer: Formalism
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Structure

• d+56Ni= p+57Ni
• (p+n)+56Ni= p+(n+56Ni)
• Structure: Describe d as (p+n), 57Ni as 

(n+56Ni)
– Binding energy (p,n); (n,56Fe)
– L-value (p,n); (n,56Fe)
– Single-particle wavefunction (p,n);(n,56Fe)
– Spectroscopic amplitude (d;p,n); 

(57Fe;56Fe,n)



Interactions

• Optical potential U(d,56Fe)
• Optical potential U(p,57Fe)
• Core-Core Optical potential V(p,56Fe)
• Binding potential V(p,n)
• Binding potential V(56Fe,n)
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Reaction Mechanism

• DWBA
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DWBA expression

• Below the barrier: No oscillation WF- no 
interference

• Above the barrier; Oscillations WF –
interference

• E-matching, Q-Matching: Constructive
oscillations in incoming and outgoing
waves.

• Binding energy dependence: Extension of
wavefunction
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Choice of potentials

• Binding potentials V(p,n); V(n,56Ni): Real. 
Reproduce the binding energy.

• Core-Core Potential V(p,56Ni): Complex. 
Reproduce p-56Ni elastic scattering.

• Auxiliary potentials U(p,57Ni), U(d,56Ni)
– Use potentials that describe the elastic data
– Use single folding (to minimize D)

– Use Johnson-Soper
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Transfer: Continuum
structures
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Reaction mechanism: CCBA
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Reactions with exotic nuclei

Nuclear 
Reactions

Structure:  
Continuum
Description

Interacions:
Elastic Scattering

of exotic nuclei

Reaction
mechanisms:
Coupling to
Continuum


