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The CMEE library is a collection of numerical routines 
for modeling electron effects  

• CMEE = Computational Modules of Electron Effects 

• The goal is to provide routines for modeling electron 
effects (SEY, ionization rates, etc)   

• The approach is to use tested routines from the 
community and make them available to other codes
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CMEE presently contains secondary electron yield 
modules from POSINST  

• CMEE right now contains the secondary electron routines 
from POSINST 

• Next models:
• Ion-induced electrons
• Neutral desorption
• Impact ionization
• Ion scattering
• Energy loss
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Users download CMEE and build library locally

Tech-X website has link to tarball
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Building library is automated for different platforms 

You type 'configure'

Makefiles created for you!
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Building library is automated with GNU tools 

Users now link their code to this library
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SEY routines come with Fortran and C bindings 

Energy (ev)

# of secondaries

POSINST routine call (Fortran)



PETER STOLTZ

TECH-X CORPORATION  •  BOULDER, COLORADO

ecloud04, napa, CA, April 2004

Automake provides automated C/Fortran conversions

Automake uses C preprocessor variable F77_FUNC to get Fortran routine name
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CMEE requires dealing with common blocks and non-
system library calls

• If a routine uses a common block to pass data, other 
codes need to know how to access that common data 

• For POSINST, we eliminated common blocks and passed 
all data through subroutine arguments

• If a routine calls non-system libraries (e.g. IMSL math), 
other codes need to resolve these calls somehow

• For POSINST, we replaced IMSL calls with NETLIB calls  
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CMEE also requires dealing with attorneys

• To redistribute routines developed outside Tech-X from 
the Tech-X website requires a licensing agreement

• For POSINST, there is a non-commercial licensing 
agreement in place
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Recently, we’ve worked on two aspects of ion-surface 
interactions: scattering and electron yield  

• For scattering, we wrote Python routines to access tables 
of SRIM data

• For ion-induced electron yield, we used an open-source 
electronic energy loss code called CRANGE
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Ion scattering is important to electron effects in HIF 
applications

Incident ions

Scattered ions
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Ion scattering is one way to explain grazing electron 
yields

HCX data

Simulations with 
scattering
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We’ve also begun porting an ion-material interaction 
code for CMEE  

• SRIM is a standard, but it runs only on Windows and you 
can’t call it from other codes

• A recently-developed code, CRANGE, from the 
astrophysics community has similar capability

• We’ve made the steps (removing common blocks and non-
system library calls) to add it to CMEE

• It works for high energies (greater than 1.0 MeV/amu), but 
not yet for lower energies 
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CRANGE provides dE/dx, range and an approximate 
ion-induced electron yield

SEY is based on model by Rothard, et. al., and is proportional to dE/dx
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I'd like feedback where to go next...  

• Photoelectrons (from POSINST?)

• Models of SEY for NEG materials (TiN, TiZrV)? Conditioning?

• Models of heavy ion stripping with cross sections ~ E-1/2 (Rumolo)?

• Models of ion scattering?

• Simple models of desorption/ionization (could just be constant)?

• Other SEY models (CSEC?  Others?)  


