EQUIVALENT PHOTONS METHOD and
EIKONAL APPROXIMATION in the
THEORY of TRANSITION RADIATION

N. Shul'ga’, V.Syshchenko?, S. Shul'ga’

T Akhiezer Institute for Theoretical Physics of National Science Center
“Kharkov Institute of Physics and Technology”
Kharkov, Ukraine
2Belgorod State University, Belgorod, Russia

e-mail: shulga@kipt.kharkov.ua




Transition Radiation for Sharp and Smooth Functig?r)

¢ (x) - sharp function of x ¢ (r) - smooth function of'r
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Simplification of the Problem for & (r)

1. Equivalent photons method (the field of relativistic electrons —
wave packet of free waves —
evolution of this wave packet

with time)

2. Eikonal approximation
(the changing of free waves packet due to € (l‘);él )



Spectral-Angular Density of Transition Radiation
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It 1s necessary to know E (r)in the region where ¢, (r);a 1



Proper Field of Relativistic Electrons
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How Does Electron Radiate?
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Equivalent Photons Method
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this packet spreads for 7> 0, but for = <1 the spreading is small!!!
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Eikonal Approximation

The changing of free wave packet E (r) 1s determined by
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Spectral Angular Density of Transition Radiation
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Conclusions

1. Description method for forward transition radiation for smoth function e, (r)

2. Spreading of wave photon packet (equivalent photons method for

proper field of relativistic electron)

the wave packet doesn't spread during the time Af < y2 / )
3. Eikonal approximation for forward transition radiation (validity conditions)
4. Applications

e thin plate

e thin dielectric fiber



