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Motivation



Physics of Neutron Stars – 2011, July 11-15, 2011, St. Petersburg, Russia

The electrical conductivity
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Electron-phonon scattering
The momentum 
conservation

Low temperatures:

Scattering is efficient 
only in a vicinity of 
intersection of Brillouin
zones boundaries  with 
Fermi sphere :
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Electrons in a vicinity of boundaries
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Are gaps important?

Wave numbers of thermal phonons

Scattering in a gap region

Raikh, Yakovlev,  Ap&SS, 87 (1982), 193
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Typical temperatures

The gap energy:

Ion plasma temperature:

Gaps are important if:
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Free electron approximation is invalid

Accurate calculation should be based on the wave 
functions:

Raikh, Yakovlev (1982): 

Gnedin et al. (2001): 
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Types of scattering
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Scattering probability
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Conductivity: variational estimate
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Low temperature limit

All temperatures



Physics of Neutron Stars – 2011, July 11-15, 2011, St. Petersburg, Russia

On the choice of the trial function
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Small angle scattering
• Electron-electron 
scattering
• Normal electron-phonon 
scattering
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Numerical results
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Results

(submitted to  Astronomy Letters)


