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ANALYTIC EXPRESSIONS FOR ELECTRON IMPACT CROSS SECTIONS 
 

 

( )

the atom shell of  the outerectrons inorbital elnumber of 

eVenergyRydbergEZqcollisionforparameterscatteringb

strengthoscillatorfionofnumberchargeZetemperaturelectronT

densityionNdensityelectronn
m
Fspacefreetypermittivi

KJconstantsBoltzmannk
nm
TkLengthDebye

h
mvectorwavek

Mm
Mmmassreducedenergyelectron

sJconstantPlanckhcm
qm

hradiusBohra

chargeelementaryqmassatomicMgmasselectronm

H
o

o

ije

Ieo

B
ee

eBo
D

e

e

e

e

e

 = 

,6.13,
8

90

,,,

,,,1085.8

,1038.1',

,2,,

,
2
1063.6

2
,10529.0

,,,1011.9

n

2
0

12

23
2/1

2/1

2

34
8

2

2

28

ξ
πε

ε

ελ

εµε

ππ

====

===

==×==

−×==







==









/
==

+
===

−×
==/×=

/
==

==×==

−

−

−
−

−

 

 
 
Born cross section for elastic collisions: 
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Coulomb cross section for electron-ion collisions: 
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Electron-ion collision frequency for a Maxwellian electron energy distribution 
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Drawin expression for Born-Bethe electron impact excitation cross section: 
 
For excitation of state j (higher energy) from state i (lower energy) having energy separation ijE  
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ijij βα and are atomic constants depending on the i,j with values of order 1. 

 
 
Drawin expression for electron-impact ionization: 
 
For ionization of atom or molecule with ionization potential IE  
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Gryzinski expression for electron-impact ionization: 
 
For ionization of atom or molecule with ionization potential IE  
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Super-elastic collisions: 
 
For de-excitation of state j (higher energy) to state i (lower energy) having energy separation ijE  
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( )εσ ij is the excitation cross section of state j (higher energy) from state i (lower energy) 

jg  is the degeneracy of state j. 
 


