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Two-color ponderomotive 
microbunching experiment

Superradiant Compton Scattering

Laser and beam parameters

Interaction Lasers
Wave leng th 800 nm 266 nm
Pulse  ene rg y 5 mJ 100 μJ
Inte raction ang le 𝜃𝜃1, 𝜃𝜃2 2.5 d e g 0.8 d e g
Ene rg y mod . 20 ke V
Drift leng th 20 cm

Transition radiation
Wave leng th 400 nm 
Incohe rent p h/s 2.3⋅ 105

Coherent p h/s 2.9⋅ 107

Electron beam
Beam ene rg y 20 Me V
Bunch charg e 100 fC
Energ y sp read 10 ke V
Normalized  emittance 100 nmrad
Req uired  sp ot size ≤ 2 μm
Req uired  d ive rg ence ≤ 1.5 mrad

Parameters of the experiment 
and expected (coherent) 
transition radiation yield
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Temporal overlap: 4HG
Temporal overlap between the 
laser pulses is measured using 
Fourth Harmonic Generation
800 nm + 266 nm = 200 nm

1𝜔𝜔 + 3𝜔𝜔 = 4𝜔𝜔
intensity in 4HG
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An important challenge for ICS is to overcome the tiny Thomson
cross section. One method would be to amplify the radiation using a
microbunched electron beam [1], which could be achieved via
Two- Color ponderomotive bunching [2]

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

Squeeze into existing 
beamline

800 nm, 100fs, 5 mJ
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