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Motion in a uniform E field
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electron velocity oscillates — electron motion 1s oscillatory
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Bloch oscillations

if the band 1s filled an applied electric field cannot change &
— no current 15 induced by an apphed electric field



Motion in a uniform H field (i)
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electrons 1n a static magnetic field move on a curve

of constant energy on a plane normal to H

( an electron on the Ferm surtace will move 1in a curve on the Fermu surtace )



Motion in a uniform H field (ii)

(a)
holelike orbit

clockwise motion,

as expected for a

positively charged
particle
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anticlockwise
motion, as expected
for a negatively
charged particle
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Motion in a uniform H field (iii)

real space orbit vs k-space orbit
From the eqgs. of motions it follows:
dk e dr | eH dr | A

= H — H
dt he dt . he dt .

(where r | is the projection of r on a plane LH, and H = H/H)

i.e. r and k evolve following orbits L one to the other:



Motion in a uniform H field (iv)

3D: the projection of the real space orbit in a plane
perpendicular to the field 1s the k-space orbit
rotated through 90 about the field direction

> he
and scaled by the factor [}, = —
eH yi
[
b, H b e
_ I__i;__h;_jﬂ B
.---__ il _ - g ?‘a.{;- - .__,.-]
= |' ! P -._‘_]I



Energ}'
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insulator or
semiconductor

a certain number of bands are completely filled, all other refhains empty

a configuration with a band gap
can arise only if number of
electrons per primitive cell is even

Energy

metal or
semimetal

metals and insulators

metal

-some bands are partlv filled

(this is case for an odd number of el.:
could be also with an even number
of electrons but in presence
of a band crossing)
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