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We report on the development progress of the
user-oriented Gammatron beamline designed to
deliver ultrashort X-ray pulses in the 1 — 100’s keV
range in either betatron X-ray generation or
Thomson backscattering scheme for a broad range of
applications [1, 2].

We also review our work on advanced concepts,
in one of which we show that the presence of second
and third harmonic of the fundamental laser
frequency co-propagating with the relativistic laser ‘ .
wakefield accelerated electrons enhances photon 1 20 40 60 8 100 120
flux of betatron X-ray radiation by more than an hw (keV)
order of magnitude (Fig. 1). This enhancement  Figure 1: Enhanced X-ray photon flux
originates from nonlinear resonances in betatron resulting from the nonlinear oscillations of
oscillations induced by two laser pulses with different laser wakefield accelerated electrons with
frequencies interacting with the electrons. This two-color laser field.
resonance results in a boost of the transverse
momentum. Betatron oscillation resonance is achieved when either of the shifted frequencies
seen by the electron matches its betatron frequency. Such resonance results in significant
transverse momentum enhancement [3].
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