A DECADE-OLD MYSTERY DECODED: THE ENERGY-SHARING
ASYMMETRY IN IONIZATION BY POSITRON IMPACT
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One decade ago, an experimental study [1]
of the positron impact ionization on H2 showed
the occurrence of a capture-to-the-continuum
cusp, a well-known phenomenon in ion-atom
ionization collisions that had been predicted
also for positrons over a decade earlier [2].
This study also unveiled a very surprising result, an unexpected strong asymmetry where
the electrons got much less energy than the
positrons in the final state. Further coincidental measurements of the electron and positron
energy and angle distributions in a collinear
geometry confirmed this early finding [3,4]
This phenomenon was far more intense than in
ion-atom collisions, and had been unforeseen
by quantum mechanical theories [5,6], even
though a latter classical trajectory MonteCarlo (CTMC) calculation seemed to corroborate it [7]. Since then, different explanations
had been tried out, as for instance a competition with Ps formation [4] and annhilation [8]
channels. In this communication we propose
a different mechanism based on a dynamical
orientation of the electron-positron continuum
dimmer. The corresponding calculations are
shown to be in full agreement with the available experimental and CTMC results. Finally,
a suitable method to experimentally corroborate this assertion is presented.
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[1] Á. Kövér and G. Laricchia, Phys Rev Lett
80, 5309 (1998)
[2] M. Brauner and J. S. Briggs J Phys B 19,
1325 (1986)
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