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Overview

Single-proton-removal reaction
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Sp = 4.626 MeV Sn = 23.179 MeV

p + 14O → 13N + p + p

p + 14O → 13O + n + p

Single-neutron-removal reaction

p + 14O → 13O + d
Loosely bound Deeply bound 



DWIA and QTC

The T-matrix of DWIA can be written in,

Tnljm
K0K1K2

= ⟨χ(−)
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φnljm⟩

In the formula of DWIA, the transfer reaction is not taken into 
consideration.
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DWIA and QTC

The T-matrix of QTC can be written in,

T3b
if (α) = Sα,ℓ,j ⟨Ψ3b(−)

f VpN + UpB − UpA φα
BAχ(+)

pA ⟩
where  is the overlap wave function between the wave functions of 
target A and core B, and 3-body wave function can be replaced by 
CDCC wave function,
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Single-proton-removal

Direct reaction

p + 14O → 13N + p + p

Inelastic

p + 14O → 14O* + p
14O* → 13Ng.s. + p

p + 14O

Sp = 4.62 MeV

S2p = 6.57 MeV

2p + 13Ng.s.

Calculated by DWIA and 
QTC, respectably.



Single-proton-removal

 and  mainly 
contribute to the loosely 
bound proton removal.

(p, p′￼) (p,2p)



Single-neutron-removal

Knock out
p + 14O → 13O + p + n

Transfer
p + 14O → 13O + d

Calculated by DWIA and 
QTC, respectably.

Calculated by DWBA and 
QTC, respectably.
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