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Photo-cathodes: Revisit 
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• Time structure of the electron 

beam is controlled by the laser 

 



ATF Parameters 

• 1.6 cell copper cavity 

• 2856 MHz (S-Band) 

• Cu cathode with QE=4.5x10-5 

• Max rf gradient 110-130 MV/m  

• Nd:YAG laser energy 30 microJ at 

266 nm 

• Laser spot size on cathode: 1 mm 

• Charge:  0.001 -3 Nc 

• Energy: ~ 5 MeV 
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How do we model the beam? 
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Where do the fields come from? 

• Generally, E and B are or can be 

• Functions of both position and time 

• Generated by sources: 

• Outside the beam (magnets) 

• Generated by the beam itself (space-charge) 

• Arise as a result of the structures and elements the beam 

transverses (wakefields synchrotron radiation? 
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Approaches to modeling  

6 

Particle—in-cell codes (PIC codes) 



PIC codes 
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ASTRA Code 

• Source: http://www.desy.de/~mpyflo/ 

• Very simple code! Commonly used for photo-injectors! 
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http://www.desy.de/~mpyflo/


ASTRA : Beam generation 

• Create the laser beam 

• Sent the laser to cathode 

• Produce electron beam 
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Beam in experiment 

Beam in simulation 



ASTRA: Track inside photocathode 
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ASTRA: Track inside photocathode 

• Generate the laser beam 

• Sent to cathode 
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Space-Charge 



You will check space-charge effect 
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Exit of injector 



You will optimize focusing 
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You will tune the emittance 

• Can you reproduce this result for the ATF injector? 
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