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Fundamental limits on the brightness of Compton scattering light
sources1 FRED HARTEMANN, FELICIE ALBERT, SHELDON WU, LLNL —
Fundamental limits on the brightness of Compton scattering light sources are studied
by considering the interaction of a single electron with a fully 6-dimensional, Fourier
transform-limited incident laser phase space in the weakly nonlinear regime [1]. It
is shown that the number of scattered photons and the nonlinear dephasing due to
the ponderomotive force in the laser field both scale as the square of the normalized
vector potential and the normalized effective interaction length; this fundamentally
limits the spectral brightness of the source. Mitigation strategies are proposed,
based on optimum temporal and transverse laser shaping. Implications for practical
design of Compton scattering light sources are outlined.
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