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Compton backscattering 

 
0

0

2

1 cos

1 cos 1 cos
em c

 
 


  






  



3 

Compton backscattering 

low energy photons & relativistic electrons  
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Thomson scattering with Doppler shift 

Channeling 2018, September 23-28, 2018, Ischia, Italy 
 

0

1 cos

1 cos

 
 

 






 
0

0

2

1 cos

1 cos 1 cos
em c

 
 


  






   recoil 



4 

Compton backscattering 
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Optical undulator vs. magnetic undulator 
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Trains of small electron bunches - Coherent regime   

2

photon electronN N

At present  
 

Micro-bunch duration ~ femtoseconds 
Bunch spacing ~ picoseconds and sub-picoseconds  
 

Future  
 

Attosecond bunch duration 
Nano and sub-nano modulated electron beams Modulation period ≈1.24 nm 

E.A. Nanni, W.S. Graves, D.E. Moncton, Nanomodulated electron beams via electron 
diffraction and emittance exchange for coherent x-ray generation, Phys. Rev. Accel. Beams 

21, 014401 (2018) 

Coherent radiation 



Modulated electron beams 
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For one electron 
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Bunch form-factor 
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Electron beam form-factor 
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Longitudinal form-factor 
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Transverse form-factor 
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Lateral collision 
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