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Charged Particle in Uniform Static Electrocmagnetic Field

 Equation of motion of a charged particle q in an static E and B:
  

 Decomposing E and v into components which are parallel and perpendicular to 
B

  

                                                             
 The equations of motion for the parallel and normal components are 

 Particle has a constant acceleration along B.                                                                         



  

 Solution of the parallel component equation is straightforward:

 For solving the normal component equation, we define normal component as: 

 v
E 
is a constant velocity in plane normal to B. New normal component represents the 

normal velocity of the particle in a frame which is moving with v
E.

 Now we put the above expression of normal component of velocity in the equation of 
motion in the normal plane to B. 



  Figure is from “Fundaments of Plasma Physics” by Bittencourt. 



  

Define v
E
 as: 

Then from the equation motion written in the previous slide, we get

Total velocity is then given as:  
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Solution in Cartesian Geometry 

We choose a cartesian system such that the z-axis along the direction of B.

Then equation of motion is 

Manipulations lead to: 



  



  

Cycloidal trajectories of ions and electrons in uniform electric and 
magnetic fields. The electric field E along with magnetic field B gives 
rise to a drift velocity in the direction given by E x B. The figure is from 
“Fundamentals of Plasma Physics” by Bittencourt. 



  

Thanks!
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