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1. Context 

 

At DESY in Hamburg the particle accelerator PETRA will be 

equipped with new rf resonators for the acceleration of the 

particles. For this reason the electromagnetic properties of these 

cavities have to be investigated. The 3D electric and magnetic 

fields can be simulated with numeric tools. And these fields 

need to be evaluated by post processing to calculate the 

accelerating and deflecting effects on the charged particle 

beam. 

 

2. Task 

 

The aim of the student work is to perform these simulations 

with numerical tools and develop the scripts for the post 

processing of the electromagnetic fields. 

 

3. Prerequisites 

 

Basic knowledge of field simulation, experience with 

programming with scripting languages. Interest in the physics 

of particle dynamics. 

 

prb = read_femm([modelname '.ans']); % : read the FEMM .ans data file
sigmaelem = prb_mate2elem(prb,'sigma'); % [S/m] : element-wise conductivities
Msigma = edgemass_ll(prb.mesh,sigmaelem); % [S] : FE conductance matrix
Pstr = current_Pstr(prb); % [] : winding-function coupling matrix
Knu = curlcurl_ll(prb.mesh,nuelem); % [1/H] : FE reluctance matrix
Kbcs = bdrycond_shrink(prb.bdrycond,idxdof,Knu); % : shrink the FE reluctance matrix
abcs = Kbcs\bbcs;                                 % [Wb,A] : line-integrated MVP and currents
a = bdrycond_inflate(prb.bdrycond,abcs);          % [Wb]   : insert the boundary conditions
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Fig. 1: Accelerating cavity with 

power coupler, tuner and higher 

order mode couplers 


