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� Weak-localization and anomalous 
magnetoconductivity

� Method of conductivity calculation

� Weak-localization in diffusive and ballistic 
modes with account of Elliot-Yafet spin 
relaxation
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Magnetic field is perpendicular to the plane of the system.
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D. Abraham and R. Rosenbaum (1982)
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Bergmann (1984)
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Electron path
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l f – maximal length of the loop without destruction of
coherence
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� Diffusive mode – trajectories with large 
number of scatters interfere.

- weak magnetic field.

� Ballistic mode – only trajectories with small 
number of scatters interfere. In sufficiently 
strong magnetic fields.
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� Dyakonov-Perel – carriers spin rotates 
between scatterings (semiconductors with 
wide band gap)

� Elliot-Yafet – spin dependent scatterings 
(semiconductors with narrow band gap)
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� Calculation of weak localization correction to 
magnetoconductivity with account of Elliot-
Yafet spin relaxation in both diffusive and 
ballistic mode.



��	��	���
������
�

� Zero-temperature Green function method is 
used for calculation of anomalous 
magnetoconductivity
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dgQkgCgQGgWGWQkkC RA ),',()()(),',( � +-+=

Analytical form:

Diffusive mode: Q is small. So kernel can be expressed as series
over Q.
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Angular harmonics of k, k’ and Q are present in ballistic limit.

In the diffusive mode Q is small and angular dependencies can be averaged.
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W k k ' ,q q ' W cx k k ' z q q' z

W contain 4 harmonics over k and k’ 
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Expansion of C over harmonics of k.
C also contains 4 harmonics over k => number of harmonics
is finite
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t f – phase relaxation time, t – momentum relaxation time,
t s – spin relaxation time
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S. Pedersen, et al.
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(lb=l at 60 Gauss)
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� The weak localization theory with the account 
of Elliot-Yafet spin relaxation in both diffusive 
and ballistic modes was developed.

� The dependence of anomalous 
magnetoconductivity on the magnetic field 
and material parameters was calculated. 


