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The crystalline anisotropy

Current j

Z
X
y

The conductivity tensor is NOT isotropic.
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Misused term (not recommended, but will
encounter):
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Review of semi-classical theory

* Semiclassical view of current;
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More about the Fermi surface for 3d transition
metal like Fe, Co, Ni
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* The conductivity also [ s - d
depends on the density of
states g ;k
k
* s electrons dominate the
transport because of the _m
smaII effective mass Atomic overlap large Small
Energy range large Small
Effective mass mi = %% small large
Density of states small large

Speed faster slower



Nature of relaxation time T

* The relaxation time depends on the
scattering rate
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Calculating the scattering matrix

* ss scattering
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6: angle between kand k. This is isotropic.

* sd scattering ¢,,,(¥) = xy as an example.
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This is anisotropic
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Simplified case
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» The incident is always s electron, which has parabolic (free electron
gas) dispersion. ~
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* For an extreme case, consider only the d,, state is on the Fermi
surface
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To visualize g;;, we plot the longitudinal conductivity
(G-E)-E




Examples
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Experimental evidence
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Conclusion

* The semiclassical theory relies on relaxation time approximation
e Relaxation time depends on the s-d scattering.
* The s-d scattering causes the conductivity anisotropy.



