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a compact tunable x-ray source
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tunable x-rays from a lab-scale setup inverse Compton scattering

At Eindhoven University of Technology a lab-based b)[lab frame __ ¢) [electron rest frame
tabletop x-ray source is being commissioned based on Ly | < W
inverse Compton scattering (ICS). Here, relativistic 800 nm | € "‘"I\W&?
electrons collide with a laser pulse producing electron interaction o
monochromatic x-rays. This compact and tunable source ‘ laser
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will bridge the gap between conventional lab sources and =CY5
synchrotrons, making high quality x-rays better Yy T ,,WW\NW ‘W
accessible for a wide range of applications. senerated MMM No/27 N W,

xX-ray pulse . .

Beam energy  10-25 MeV Wavelength ~ 800/400 nm [llustrations by Daniel Nijhof [1]
Bunch charge 10 pC Pulse length 100 fs
Repetition rate 500 Hz Pulse energy 10 mJ

X-rays

current status design
Energy 5—10keV 5—40keV
Photons/sec 6 x 10° 6 x 107

Divergence 1 mrad 1 mrad

Source size 20 um 5 um
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Energy spread To be measured

b s
B

~ Interaction chamber

TR T : < \GH
' ' - X-band accelerator F\\RS—\‘ \\’\\fscszatember 2024

laser off laser on Simulation

~ 100 keV photogun

1.2 i | |
| —an | Tunable x-ray energy
TMW
508 — oW | Time-over-threshold mode with
2 0 Mw] | medipix detector
E 04l Counts per shot: 1213 Counts per shot: 1668
0.2 — 73% of theoretical prediction
’ 15 20
% | delay line scan

Adjusting the timing Future developments
: between the electron
bunch and laser pulse
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Thermionic gun [2] burst mode operation
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Microbuncing [3] coherent amplification
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