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Spectral characterization of hard X-ray from LWFA
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like microtomographies[2,3].

Spectrum reconstruction is an inverse problem that can be solved
using suitable algorithms (gradient decent, EM, GP, etc.) Best results
were achieved with PyMC GP algorithm [6].

Applications of LWFA X-ray sources

Quick tomographies of bone samples with Betatron source Verification of spectrum reconstruction using X-ray tube

High brightness of LWFA driven betatron X-ray source is sufficient for medical imaging, demonstrated here with a Schematic of the setup:
tomography of a human bone sample (Typical betatron source here consists of 10° photons per shot).
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individual  filter  elements is
measured using a pixelated
scintillating Csl screen that is
imaged using a CMOS camera. For
spectrum reconstruction, Bayesian
inference based on Gaussian
processes was applied [6]. The
reconstructed spectra agree
reasonably well with the spectra of
a tungsten source at different
driving voltages.
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Tomography of a bone sample. Total data acquisition time: < 3 minutes[1].

Quick tomographies of thick samples with Compton source Results/Verification:

X-ray spectrum X-ray spectrum

1.0 1 —— X-ray tube [50 keV] 1.0 —— X-ray tube [80 keV]
—— Reconstruction —— Reconstruction

Compton sources can provide quasi-monochromatic tunable high energy X-rays (10-100keV for a, <<1 from 30-
90meYV electrons) and can also be used in tomography applications.
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Preliminary results from LWFA experiments
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Projection data of a aluminium foam after averaging Stacking all slices to form a 3D reconstruction E
and background subtraction. The individual of the aluminium foam sample[4]. >
projections, such as shown in figure for rotation PE ¢

positions of 0 (panel a), 20 (b), 68 (c) and 121 (d)[4].
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Laser energy: 20.5 J ( Before compression)
Laser pulse length: 28 fs

Slit nozzle length: 10 mm

Gas: Hydrogen mixed with 4% nitrogen
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Preliminary analysis shows strong correlation between the maximum electron energy and center-of-mass
energy of the corresponding X-ray spectrum.
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