
MULTIPOLE REFINE 
Multipole column design 

Overview 

 

The MULTIPOLE-REFINE module takes the initial design of the column, and interactively refines it 

to optimise the performance. An electron beam column contains many design parameters that can 

be varied and there are numerous aberrations which each depend on the variable parameters. 

MULTIPOLE-REFINE allows the user to choose which design parameter to vary and which 

aberration to target.  The program then runs several optimisation cycles and generally yields 

designs with better properties than those obtained through trial and error. 
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The MULTIPOLE Family 
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MULTIPOLE-REFINE computes and optimises the third-order geometrical aberrations and first-order chro-

matic aberrations for systems that do not include hexapole lenses; for systems with hexapoles lenses, the pro-

gram additionally computes the second-order geometrical aberrations.  Intermediate images do not need to be 

stigmatic, however the computed aberration coefficients are meaningful only if the beam is stigmatically fo-

cused at the final image plane. 

  

Because of the complicated nature of multipole columns, the optimisation of the system is often crucial to the 

successful design of the system.  It also requires the visualisation and control of many parameters and MULTI-

POLE-REFINE uses a graphical interface to assist with entering and controlling the system parameters and 

the optimisation procedure. 

Screen shot showing the form for controlling the optimisation process  


