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Compact sources offering high-brightness radiation in the
EUV to x-ray regime are highly desired. Inverse Compton
scattering (ICS) in which an electron beam colliding with a
laser pulse produces radiation, i1s a source of x-rays of
Increasing prevalence in modern labs.
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An important challenge for ICS is to overcome the tiny Incoherent Nx oc Ne Coherent addition Nx oc N

Thomson cross section. One method would be to amplify

the radiation using a microbunched electron beam [1] Two-= Color p@ﬂd@f(@m(@ﬂ\\j/@ bUﬂ@hiiﬂ@

We propose an experiment similar to the work presented
266 nm, 100fs, 0.1 mJ by Kozak et. al. [2]. But modified for relativistic electron
Y, beams.
Energy relativistic Microbunching is created in two steps:

electrons 25 MeV
_______ \ 800 nm, 100fs, 5 mJ 1. The electron beam interacts with the

‘ beat wave of 2 laser pulses, which
L Imposes an energy modulation.
l 2. After a short drift, the energy modulation

Position

is transformed into Microbunching

This experiment aims to be a proof of principle, creating
microbunching at 400 nm. Using the existing Smart*Light
beamline [3].

fn‘felfaecrt‘i’;?l"tive Utilizing the echo effect, similar to [4], would allow for

™ coherent Compton scattering at soft x-ray wavelengths

Position

> Free drift 20 cm

Squeeze into existing beamline

This experiment will be caried out using the existing
NN\W\/\A/W“ SmartLight ICS beamline. This has the unique challenge adding

laser paths and diagnostics without losing the ICS capabilities
of the system.
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Laser and beam parameters
ponderomotive

Parameters of the experiment Electron beam laser beams
91 - 2 50

and eXpeCtEd (COherent) Beam energy 20 MeV 0, = 0:8°
transition radiation yield Bunch charge 250 fC
. Energy spread 10 keV
Normalized emittance 100 nmrad
Wavelength 800 nm 266 nm
Interaction angle 8,0, 2.5deg 0.8 deg Wavelength 400 nm
Energy mod. 20 keV Incoherent ph/s 9.10° | diagnostic I
Drift length 20 cm Coherent ph/s 4-10’ : station :

far field near field spectrum
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