
TALENT: theory for exploring nuclear reaction experiments
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Transfer reactions: 
how to deal with   different mass partitions

Filomena Nunes
Michigan State University



Thinking about different mass partitions

Write the wavefunction as  two components 
corresponding to each mass partitions
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Thinking about different mass partitions

Jacobi coordinates!
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Thinking about different mass partitions

When projecting onto the first channel 
we obtain:
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Thinking about different mass partitions

Coupled channel equation has 
different features now!
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non-orthogonality
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one nucleon transfer:coordinates



one nucleon transfer: operator



REMINDER: two potential formula: result
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If U1 cannot produce the desired transition, how much is T(1)?



Thinking about different mass partitions

Connecting to our problem we obtain the following T-matrices
POST: Hamiltonian written in final coordinates
PRIOR: Hamiltonian written in initial coordinates



REMINDER: distorted wave Born approximation (DWBA)

Born series is truncated after the first term

U2 appears to first order 

U2 appears to second order 
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one nucleon transfer: amplitude

binding 
potential

remnant 
term



one nucleon transfer: auxiliary potential

binding 
potential

remnant 
term

Ui is an auxiliary potential and therefore the solution is independent of that choice!
 standard choice in DWBA Ui is optical potential reproducing elastic scattering
 standard choice in CDCC Ui is Uct + Uxt folded over the bound state c+x
 other possible choise Ui = Ucc’ (Rcc’) to cancel the remnant term
 etc…



Think specifically about A(d,p)B
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Think specifically about A(d,p)B
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Now think specifically about B(p,d)A
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questions


