
Physics in Intense Fields (PIF22)

Contribution ID: 11 Type: not specified

Nonlinear Compton scattering in time-dependent
electric fields: LCFA and beyond
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The locally constant crossed field approximation (LCFA) is a powerful tool for studies of various strong field
QED phenomena. It is common that numerical codes for simulating strong laser-matter interaction rely on
LCFA for taking into account QED effects, and therefore it is crucial to establish the limits of applicability of
the approximation and develop possible extensions.

We explore LCFA in detail for photon emission by a spinless particle in a strong time-dependent electric
field. This kind of electromagnetic field is of particular interest, because it models the electric antinode of a
standing electromagnetic wave, which is the beneficial configuration for QED cascade generation. It is worth
emphasizing that a time-dependent electric field is not crossed in contrast to the comprehensively studied
case of a plane wave.

We develop an approach for calculating the photon emission probability rate in a generic time-dependent
electric field. It allows one to establish the LCFA applicability range, and calculate the first and higher-order
corrections to it. We test LCFA and such corrections against the numerically calculated probability rates.
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