Resonant Spontaneous Bremsstrahlung in the Scattering of
Ultrarelativistic Electrons on Nuclei in a Strong Light Field
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The report theoretically studies the resonant process of spontaneous bremsstrahlung in the scattering
of ultrarelativistic electrons with energies F; < 10? GeVon nuclei in strong laser fields with an intensity up
to I ~ 10%* Wem™. The laser field is considered as a plane circularly polarized monochromatic wave. The
Oleinik resonances are considered when an intermediate electron in the wave field enters the mass shell.
As a result, the initial second-order process by the fine structure constant is effectively reduced to two
first-order processes: the laser-stimulated Compton effect and the scattering of an intermediate electron
on the nucleus modified by the laser field. The resonant kinematics of this process in a strong laser field is
studied in detail. A significant dependence of the resonant frequency of a spontaneous gamma-quantum
on its outgoing angle relative to the momenta: the initial electron (for channel A) or the final electron
(for channel B) is shown. In the problem, there is a characteristic number of photons of the wave

(rn),

which is proportional to the intensity of the laser wave 1, ~ I. In this paper, we will be interested in
resonant frequencies comparable to the energy of the initial electron. Therefore, we will assume that
the number of absorbed laser photons (r = 1,2,3,...) is comparable to or greater than the characteristic
parameter (r 2 ry ~ I). A resonant differential cross section is obtained with simultaneous registration
of the frequency and outgoing angle of the spontaneous gamma-quantum relative to the momenta: the
initial electron (for channel A) or the final electron (for channel B). The resonant cross section in strong
fields with a fixed number of absorbed laser photons has pronounced two peaks. As the wave intensity
increases, the angular width of the peaks narrows. The resonant differential cross section for the average
fields (I ~ 1018 Wcm_Q) takes the largest value and can be the value of

domax < 10%7 (Z2arz) .
As the wave intensity increases, the resonant differential cross section decreases. So, for the intensity of
the laser wave I ~ 102 Wem ™2, the resonant differential cross section is

domax < 1012 (ZQOM“?) ,
and for I ~ 10** Wem ™2, we get

domax < 101 (Z2O£’I"g) .
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This theoretical research predicts a number of new physical effects and can be tested in international
research project ELI (Extreme Light Infrastructure, Czech Republic).



