Similarity between Ps-atom and electron-atom scattering
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Recently observed similarities between the positroinum (Ps) scattering and the electron scattering from a number of atoms and molecules [1,2] suggest that both processes are
largely controlled by the same interactions. Plotted as a function of the projectile velocity, the total electron and Ps cross sections are close and even show similar resonance-like
features. In this work we calculate Ps scattering from Ar and Kr using the impulse approximation (IA), which is applicable above the Ps ionization threshold because Ps is diffuse
and weakly-bound compared with noble-gas atoms. Our results lend theoretical support
to the similarity of electron-atom and Ps-atom scattering.
The main assumption of IA is that during the scattering event only one of the constituent particles in Ps interacts with the target. The Ps-atom scattering amplitude is
hence the sum of two terms [3],
fba (pf , pi ) = 2
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gb∗ (q)f + (vf+ , vi+ )ga (q − ∆p/2)d3 q ,
(1)

where ∆p = pf − pi is the change in the Ps momentum, a and b are the initial and
final internal states of Ps, ga (q) is the Ps internal wave function in momentum space, and
f ± (v0 , v) are the positron-atom and electron-atom scattering amplitudes for the velocities
vi± = pi /2 − ∆p/2 ± q,In the
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