Generation of Ultrashort X-Ray Pulses Using 20 TW Laser
System at PALS Facility
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» Relativistic electron beams can be generated after interaction of ultrashort (tens of fs) intense (ag = 2) laser Located in PALS Research Centre in Prague.
bulse with underdense plasma (ne = 1018-101° cm—3 for A = 810 nm). E ~ 1) A X\
» lon cavity appears when bubble regime of laser wakefield acceleration occurs. main SNVA

’Eaux ~ 0.1J

» A~ 0.810 um
» T = 40 fs
»P=~20 TW
>f1J ~ 10 Hz
>f1 ml) ~ 1 kHz

» Strong electric field accelerates electrons injected to the rear part of the ion cavity.
» Injected electrons oscillate in transverse direction and emit X-ray radiation.

» Simulations: Trajectories of oscillating electrons were tracked during 2D PIC simulations. It enabled to
calculate electric field in the far distance using theory based on Lineard -Wiechert potentials. Radiation spectra
were obtained by Fourier transform.

» Experiment: Initial experimental campaign will be performed at PALS facility in November 2015 with the
intention to handle diagnostics of electron beams and x-ray properties.
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Figure: Results of 2D PIC simulations. Electron densities ne (upper graphs) and electric fields Ey in direction of initial laser

Parameters of laser pulse: E = 0.5 JA = 0.8 um, 7 =40 fs, wg = 7 pm. Simulated using 2D code EPOCH.
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Electron energy spectra
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pulse propagation (lower graphs). Initial electron density ng = 7 x 1018 cm~—3.
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