Sokolov-Ternov Effect in Radiation-Dominated Regime
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Spin dynamic is studied analytically and numerically in the regime when the radiative losses are high.
To make an analytical advance we use a semiclassiacl approach when the losses are considered continuous
while the the quantum formula is taken for radiation intensity. The expression for quantum y parameter
and electron’s spin evolution is obtained and compared with numerical simulations from first principles.
Using spin-resolved Monte Carlo simulations and energy preserving pusher for analyzing lepton dynamic
in strong electromagnetic fields both theoretical solutions were tested. As expected, for classical regime
1.e. when y < 1, theoretical solution is in good agreement with numerical simulations and starts deviating
from the latter as parameters go into quantum regime. This could serve as a validation of the scheme
used in this work. In the strong QED regime y > 1 the analytical and numerical results coincide only in
order of magnitude.



