Relationship between incoherent polarization
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Polarization Bremsstrahlung radiation (PBR) of a charged particle on a target (an atom or
ion) corresponds to a conversion of the own incident particle field to a real photon on bound
electrons. A value of a transmitted momentum ¢ by the incident particle to the target in the
emission process determines the type of the PBR. process. The PBR. is of the coherent type if
q < p, and the incoherent one if ¢ > p, (p, is a typical momentum of bound electrons).

According to the energy conservation the PBR. is fully incoherent radiation in the frequency
domain w > p,vp (v is the velocity of an incident particle). In this case the incoherent PBR
may be interpreted as the Compton scattering the own incident particle field on the electron
core of the target where the part of the transmitted energy is high enough to ionize atom (ion).

The universal description of the incoherent polarization Bremsstrahlung radiation of a fast
(nonrelativistic) charged particle on a multi electron atom (ion) is obtained in high frequency
approximation (w > p,vg). The cross section of the process is expressed in terms of the Compton

profiles J(Q) [1], [2] of the X-rays scattering:

da(wvvovm) = %nga(w/p%Fva/pTva)v (1)

where d& is the reduced cross section depending on the frequency of the radiating photon and
velocity of the incident particle normalized on the typical Thomas-Fermi momentum, 7, is the
charge of the incident particle, 7 is the nuclear charge of the target core.

The reduced cross section is expressed in terms of the normalized Compton profiles by the

expressions:
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where ¢° = w + q1vo + q%/2m is the transmitted energy by the incident particle to the target,
q1 is a momentum variation of the incident particle, v, = (& + ¢*/2m)/q, b = 0.8853;
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gy = Eﬂ(h/mc) =2.074 .10 a.u. (4)
Thus, Eqs. (1) - (4) show a similarity between the cross section of the incoherent PBR of
the fast (nonrelativistic) charged particle on the multi electron atom and the Compton profiles
[1], [2] of the X-rays scattering. The cross section (to within to v/Z) depends on the radiated
photon frequency and the incident particle velocity normalized on the Thomas-Fermi momen-

tum.
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