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Motivation

The electrical conductivity at low tempera-
tures (< 107 K) is an important parameter
for modeling:

e Lvolution of pulsar magnetic field

e Size and life time of magnetically confined
mountains (see Vigelius&Melatos, ApJ 717
(2010), 404)

Widely used model [Gnedin et al., MNRAS 324, 725
(2001)] may lead to overestimation of the electrical
conductivity for orders of magnitude at 7' < 107 K.
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The electrical conductivity
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Electron-phonon scattering

The momentum Z=%
conservation
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Scattering is efficient
only in a vicinity of
intersection of Brillouin
zones boundaries with
Fermi sphere :

P—p = hg
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Electrons in a vicinity of boundarles
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Are gaps important?
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Wave numbers of thermal phonons .
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Scattering in a gap region | @Q
Raikh, Yakovlev, Ap&SS, 87 (1982), 193 \\\" \\\
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Typical temperatures

lon plasma temperature:
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The gap energy:

Gaps are important if:
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ItT<Ty

Free electron approximation is invalid
Raikh, Yakovlev (1982): Umklapp processes are switched off
Gnedin et al. (2001):
A = AL exp(—Tu/T) + A 1 — exp(—Ty/T)]

e1,high e1,low

Accurate calculation should be based on the wave
functions:

\Ij;_, L= ukqjgree(p) 4+ qujgree(p . ﬁg)

- free free
\Ija,p — quja (p) - ukqja (p o hg)
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Types of scattering
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Scattering probability
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Conductivity: varlatlonal estimate
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Low temperature limit

5
Alow ~ 5CKf2 22/3 sz Ni eO.4w

WA Wirm = 43715/a”,  C =036

All temperatures
1)
Ahigh | Alow

int ~_
APt

AMeh — Gnedin et al., MNRAS 324, 725 (2001)
AN
11 Physics of Neutron Stars — 2011, July 11-15, 2011, St. Petersburg, Russia




On the choice of the trial function
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Small ang

* Electron-electron
scattering

* Normal electron-phonon
scattering

Such processes
take place over
all Fermi surface
and smoothes
distribution
fuction
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Numerical results
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Results

e The low temperature asymptote of electrical
conductivity is derived

e This asymptote shown to be power low (x
T—°), without any exponential freezing out

e To describe electrical conductivity at all
temperatures an interpolation is suggested

e Important role of low angle scattering at low
temperatures is demonstrated

N (submitted to Astronomy Letters)
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