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RESEARCH GOALS
In order to gain a better understanding of asym-
metric Fermi liquids, we investigate the mean-field
properties of asymmetric nuclei. A great tool to
probe these properties is offered by quasi-free
knockout reactions in inverse kinematics.
We are developing a reaction model for quasi-free
AX(p,pN)A−1Y reactions with unstable nuclei. We
wish to connect experimental data from (p, pN)
measurements in inverse kinematics at radioactive-
beam facilities [1], to the mean-field properties
(spectroscopic factors and single-particle wave
functions).

MODEL OVERVIEW

By adopting the spectator (SA) and impulse approxima-
tion (IA), cross sections for the AX(p,pN)A−1Y reactions
can be factorised, following the approach developed in
Refs. [2] and [3].
The intranuclear attenuation of the impinging proton
and the ejected nucleons (initial and final state interac-
tions, IFSI) is accounted for by the Relativistic Multiple
Scattering Glauber Approximation (RMSGA), which is
a natural approximation at short nucleon wave lengths
and does not require information about the nucleon-
nucleus interaction. Charge exchange effects will be in-
cluded in a semi-classical way.

THE AX(p, pN)A−1Y CROSS SECTION

C

Adopting the SA, the remaining nucleus is not affected by the interaction between
the proton and the struck nucleon and its only influence is phase space restriction.
The struck bound nucleon “collapses” in a plane wave momentum eigenfunction
(momentum measurement), with the single particle momentum distribution as the
collapsing probability:
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with the wave function ψEjlm(~r) calculated in a mean field harmonic oscillator
(MFHO) potential. The collapsed nucleon interacts “freely” with the impinging
proton in one “hard” pN interaction process, introducing the free elastic nucleon-
nucleon cross section d2σ

dΩ2
, modelled by inserting available elastic pp or pn cross

section data. The intranuclear attenuation of the impinging proton and the ejected
nucleons is accounted for by distorting the plane waves using the Relativistic Multi-
ple Scattering Glauber Approximation:
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where the Glauber operator ŜRMSGA
IFSI (~r) depends only on parameters that can be

determined from elementary nucleon-nucleon scattering data.
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RESULTS FOR AC(P,2P)A−1B [4]
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OUTLOOK
Initial and final state interactions:
The implementation of the RMSGA in the model is
ongoing. Results including initial and final state in-
teraction will be available soon.
Charge exchange:
Charge exchange effects will be included in a semi-
classical way, using the total neutron-proton cross
section in the charge exchange range as an absorp-
tion coefficient.
Short Range Correlations:
Short range correlations (SRC) will be implemented
using the model of Ref. [5]. This model corrects the
mean field approximation for central, spin-isospin
and tensor correlations.
Two-nucleon knockout:
Two-nucleon knockout will be implemented in a fac-
torised way (factor out relative momentum part).
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