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Wannier's Effective Hamilfonian

F=0

Warnier — [em -ieF 2] ‘mo = EY(k)
¥ (k) = Y(k+2m/d)




Phonon Assisted Hopping

v+1

Bragg Reflection: qg=2nn/d, n=1,2,3...

Y. (k+q) =¥ (k)
¥, orthogonal to all ¥,

Hopping matrix element vanishes
due to Selection Rule on Momentum

Y Lyanda-Geller and J.P.Leburton 1995
R Tsu and G.Dohler 1975
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Electrical Conduction in a quasi-1D Superlattice
- High Magnetic Field Regime -

wW-5
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n=1

..........

q,~ eFd/hs

A given eFd corresponds to the emission
of a single phonon mode: q,
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Magneto-Acoustic Antiresonances

120

Current (nA)
E

N
<

Bias (mV)

_F-



Current (nA)

120 |-

o0
<o

B
e

Device A

- B=16T

200

400 500



Periodicity of the Antiresonances

eV

N

\ L 1
20 periods N

q,= 14 16 18 20 22 24

AE= 129 142 157 171 185 20.1
(ag)
Period: 3(AE)=15%0.1 meV

Assume hopping assisted by LA phonons:
ho, ~ 15meV => §=4100m/s (GaAs)

O(AE)
Period: 3q,=1.970.1 (d)

Brillouin Minizone !!

(n/d)
(meV)

-q-

>
3q, = (AE) / hs
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Current (uA)
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Stark Cyclotron Resonances
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Conclusions

experimental
" .. This study furnishes an incidental proof that k-

space is a finite space consisting in its entirety of
what is customarily called the first Brillouin zone.”

Wannier 1960

This effect provides a new method for measuring
the dispersion curves of acoustic phonons in a
superlattice by means of simple conductance
measurements.
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