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Fast Ion-Atom Collisions

– collision velocity   

Processes with high momentum transfer

I. Ionization
1.Capture to the projectile continuum 
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2.Binary-encounter emission 
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II. Charge exchange
Coulomb and radiative capture

pvp
rr

≈∆

0vvp >>

pv

0v - typical orbiting velocity 



Field-assisted  binary emission
(bound-free scattering) 
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The field effect on free target is negligible 
provided 3)-5) are fulfilled 

No multiphoton resonances in the target 

Incident atom
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First order approximation in the 
projectile-target interaction
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Cross section
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Typical number of exchanged photons
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Linear polarization 
Comparison of „bound-free“ and 

free-free transitions
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Circular polarization
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(b)E=6500 eV 
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Conclusion

• 1. A relatively weak low-frequency field 
may have a profound effect on the „binary-
encounter“ emission. 

• 2. This effect can be interpreted as due to 
the exchange of a huge number of  photons 
between the colliding system and the field
that results in a large energy exchange  
between the electron and the field. 

• 3. The structure of the „bound-free“ 
electron scattering have certain similarity to 
that of the free-free scattering. 

• 4. At the same time these two processes 
have very important differences which 
reflect the different nature of a bound and a 
free electron, in particular their different 
response to the action of a weak low-
frequency field.


