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INTRODUCTION

• Both
Electron transport properties in water vapour

and 
Electron – water vapour collision cross sections 
have been of interest for many years.

• In the present work we calculate transport coefficients 
for a range of E/n0 (0.001 – 1500 Td) using the recent 
cross sections compiled by Brunger and Thorn and 
Itikawa and Mason and compare with those calculated 
from the cross sections used over 20 years ago by Ness 
and Robson.

• Comparison is also made with the experiments of 
Elford (1990 & 1995) and Hasegawa, Date and 
Shimozuma (2007)



Assume hydrodynamic conditions – to 2nd order in ∇n 
 
         Rate coefficient   R 
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Theory & Experiment meet
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KINETIC THEORY
Solve the Boltzmann equation 
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)( cR l αν ∼ Sonine polynomial   
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sG    sth application of the gradient operator in irreducible  
tensor notation.  

 
F(l,m,ν|sλμ)  ⇒  Transport coefficients 
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Mean Energy
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Cross sections
• To date four sets of cross sections have been 

used
1) The set used by Ness and Robson in 1988
2) A combination of the cross sections from 

Brunger and Thorn & Itikawa and Mason
3) A different combination of the cross sections 

from Brunger and Thorn & Itikawa and Mason
4) A combination of the set used by Ness and 

Robson with that of Brunger and Thorn & 
Itikawa and Mason
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Drift velocity
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Diffusion
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Drift velocity
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Drift velocity
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Drift velocity
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CONCLUSION

1. A work in progress.
2. Moment method converges over full range of 

E/n0.
3. Problems with the low energy (< a few eV) 

electron-water vapour cross sections. These still 
effect transport up to 1000 Td (~20 eV).

4. Best option to date? Combine low energy 
component of the set I used in 1988 with the 
vibrations and above of Brunger and Thorn.

5. Need for accurate swarm experimental data in 
the full range 0 – 1000 Td for electrons in water 
vapour.
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