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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
—secondary electron yield
—ion-induced electron yield
—ion and neutral gas desorption
—ion/neutral gas ionization and stripping

* The approach is
—use tested routines from community where possible
—use tables of data and interpolation routines
—make them available on any platform or language



CMEE presently contains secondary electron

yield modules from Furman's group %

e CMEE has now
~SEY models for Cu and SS from POSINST

e 3-6 months from now
—SEY models for Al and TiN from POSINST
—electron impact ionization models from OOPIC
—ion-induced electron yields for p, He -> Au

* 6-12 months from now
—ion-induced electron yields for SS
—ion/neutral desorption
—ion impact ionization/stripping



Users download CMEE and build library locally
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Computation Modules for Studying Electron Effects

CMEE Library from Tech-¥ Corporation is a cross-platform library of computational
modules for studying electron effects in accelerators. Two of these effects are the
glectron cloud effect, @ major limiting factor in the performance of proton accelerators,
and grazing-incidence collisions, & major limiting factor in the performance of ion
accelerators.

Studying electron effects in the regimes relevant to heavy-ion fusion is essential prior to
building & relizble accelerator. Computer modeling is the most widely used method of
studying this problem. However the main codes used in the heavy-ion fusion community
presently do not have the capability of studying the electron cloud effect or the ability to
accurately model grazing-incidence collisions.

Offering heawvy-ion fusion simulation cedes coupled with & user-friendly interface and
documentation, CMEE Library provides access to the most recent experimental data and
nurnerical routines for modeling the electron cloud effect.

CMEE Library helps scientists and researchers dewvelop accurate numerical models of
grazing-incidence collisions between ions and walls, allowing heavy-ion fusion simulation
codes to determine ways to mitigate the effects of unwanted electrons.

CMEE Library is certified to work with Mission Resesarch Corporation's
simulation package as well as OCOPIC Pro and VORPAL from Tech-X Corporation.
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Building library is automated with GNU tools

You type 'configure'

Terminal — tcsh EC/ |
=

' [localhost ~/CMEE-8.93b] pstoltz% ./configure

' checking for a BSD-compatible install... /usr/bin/install -c ‘
' checking for awk... awk ‘
' checking whether make sets $(MAKE)... yes

' checking whether to enable maintainer-specific portions of Makefiles... no

' checking for style of include used by make... GNU

' checking for ranlib... ranlib

' checking for g77... g77

' checking whether we are using the GNU Fortran 77 compiler... yes

' checking whether g77 accepts -g... yes

Default F77 is g/7 : |
. checking for g77... /sw/bin/g77 Makefiles created for you:
configure: creating .fcnnfig.stutgi///////

config.status: creating Makefile

' config.status: creating src/Makefile

config.status: creating src/SECELEC/Makefile

.config.status: executing depfiles commands
. [localhost ~/(MEE-0.93b] pstoltzs



Building library is automated with GNU tools

Terminal — tcsh — 80x24

[localhost ~/CMEE-0.93b/src] pstoltz® make =
Making all in SECELEC

rm -f libsecelectronsF.a
ar cru libsecelectronsF.a CMEEMathwrapper.o txranu.o gamma.o erf.o cdfbet.o cdfg |
am.o mt19937.0 spmpar.o exparg.o dinvr.o dzror.o cumbet.o gaminv.o cumgam.o brat
i0.0 gratio.o rcomp.o alnrel.o gamln.o ipmpar.o gamlnl.o gaml.o rexp.o erfcl.o r
log.o bup.o bgrat.o bfrac.o basym.o apser.o fpser.o bpser.o gratl.o rlogl.o algd
iv.o brampl.o brcomp.o bcorr.o betaln.o esum.o psi.o gsumln.o dlngam.o set_param
5.0 init_pascal_triangle.o nsec.o secelectrons.o

ranlib libsecelectronsF.a

/7 -g -02 -0 f_test® f_test.o ./SECELEC/1libsecelectronsF.a

[localhost ~/CMEE-0.93b/yc] pstoltz

User now links their code to this library



SEY routines come with Fortran and C bindings

( N &) Terminal — vim — 80x24 l
[localhost ~/CMEE-@.93b/src] pstoltz® more f_test.f =
PROGRAM f_test {
implicit none {
integer maxsec
parameter {(maxsec=50)
real*8 EkB, costheta
integer mat_num,ns
real*8 bn{@:maxsec),bt(@:maxsec),bz{@:maxsec)
integer myi

costheta=1.

mat_num=1 POSINST routine call (Fortran)

do 9 myi=0,99 /
do 9 Ek@=100.,300.

call nsec{Ek®, costheta,mat_num,ns,bn,bt,bz)

[localhost ~/CMEE-0.93b/src] pstoltz® f_test
100.0 1
101.6 3
102.0

0

103.0 1 0
] 104.0 2 ;
////)'r ’

Energy (ev) # of secondaries



We're not just writing software! We try to help

with the physics along the way.

D6

Thin layer theory (cos™6)

24000 - - : -
5 20000 | .. .
o .
8 18000 - ]
g 16000 | {Thick layer theory [70 nm]
& 14000 | : —
©
@ 12000 |
£ 10000 | -
-
2 8000 \
6000 ' ' ' | HCX data
80 82 84 86 88 90
angle

HCX desorption data



I'd like feedback where to go next...

Models of SEY for NEG materials? (“Wunderkind”: TiZrV)

Models of heavy ion stripping with cross sections ~ E*#?
— tabulated results of Olson and interpolation routines?

Simple models of desorption/ionization?
— first version could just be constants (e.g. n,_= 10%)

— more detailed improvements later

What else?



