
PARTICLE-IN-CELL SIMULATION OF A BUNCHED ELECTRONS 
BEAM ACCELERATION IN A TE113 CYLINDRICAL CAVITY 

AFFECTED BY A STATIC INHOMOGENEOUS MAGNETIC FIELD

Eduardo A. Orozco

Department of Physics
Universidad Industrial de Santander

Colombia

13th International Computational Accelerator Physics Conference
Key West, Florida, USA

2018 



CONTENT

THEORETICAL FRAMEWORK

NUMERICAL METHOD

RESULTS

CONCLUSIONS



The electron acceleration in the autoresonance regime by a standing transversal electric microwave field in an
inhomogeneous magnetostatic field

THEORETICAL FRAMEWORK

Spatial AutoResonance Acceleration (SARA) 
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SARA Electrons beam acceleration by a TE112 cyclindrical microwave field
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Spatial AutoResonance Acceleration (SARA) 

Cyclotron frequency :

: Microwave field frequency

: Lorentz factor

: Magnetic field value to obtain
clasical resonance.

: Electric field strength.

: Speed of light

: Longitudinal velocity

: Index of TE11p mode

: Phase-shift

: Length of the cavity

: Longitudinal coordinate
of the electron
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TE113 cylindrical mode
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CONCLUSIONS

Electrons  bunched can be accelerated up to energies of 250 keV 
in spatial autoresonance acceleration conditions by using a 
cyclindrical  TE113  mode 

For the                          electrons bunched there is not present 
serious defocalization effect.             

For the                         electrons bunched, the self-generated electric
field spread the bunch in longitudinal direction, which affect the 
acceleration regime.  However, this effect can be reduced by using 
a continuos electron beam in the injection process.  
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