
Overview of single particle motion in a magnetic field































Two specific applications of the Maxwell's equations and Lorentz force are 
very important for accelerators: 


Motion of a charged particle in a static magnetic field
1.
Electromagnetic fields in a pillbox cavity
2.



Let's start with motion of charged particle in static magnetic field:

 


















































In accelerator physics, the ratio of the momentum to charge is often called 
magnetic rigidity. 



















In summary, a particle with charge q in a constant magnetic field will 
perform circular motion at the cyclotron frequency and with the radius of 
motion determined by Larmor radius. 



The second problem of interest is the fields inside a cylindrical resonator 
cavity, which is the basic accelerating structure. Edwards and Syphers pg 
24-25 states the solution, but here, I want to show how the solution can 
actually be derived from first principles:

 







































































































































The uncoupled equations in z (which is the accelerating field in the pillbox 
cavity) can be solved analytically using the separation of variables 
method:

 






