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2D electron systems
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Microwave induced resistance oscillations (MIRO)
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Hall field induced resistance oscillations (HIRO)
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Hall field induced resistance oscillations (HIRO)
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Classical picture
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Quasi-classical picture
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Contact with electrons on He (M.J. Lea)

T, ho

~ ¢ — (w0 1. )2 = (UB)Y?
Tg h/'cB (0,.Tp) (uB) >
I

A 7 :
a)C T, ho, i

<> ~ I

Tg A !

VO — — —_- :

Y

\4

We

70 hw C b 107 ;— ‘.;f"“’:;‘ ‘;
A = exp ( ) > S 1
WeT0 A 10°

ho, =KT |
n=0.64x10"m’ ]

105_ Lol Lol
0.01 0.1 1 2
B (T)

Ore
) Lihe 10° 1
v(e) = 1o (1 — 2\ cos ) |




HIRO: Current
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HIRO: Current (cont)
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HIRO: Current (cont)
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HIRO: Current (cont)
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AC+DC

Combined (dc) current and (ac) excitation

Strong effect of current excitation
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AC+DC
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ac/dc-induced oscillations in differential resistivity
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Theoretical prediction
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High power: new oscillation
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Experiment vs. Theory
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Dependence on Microwave Intensity
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Multi-photon processes
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- Experimental motivation -
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Theory: approach
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Impurity potential as a perturbation
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Impurity potential as a perturbation (cont)
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Kinetic equation
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Multi-photon processes
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I Multi-photon processes at work
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MIRO: Power dependence

MIRO:
Both amplitude and phase
are affected by
power increase

Displacement mechanism
IS insufficient
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MIRO: Inelastic Mechanism
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MIRO: Power Crossover
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MIRO: Power Crossover (cont)
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Conclusions

Quasi-classical transport theory:

migrating guiding centers

Strong currents favor backscattering and displacement
mechanism

High power increases the number of emitted photons
and leads to crossover in amplitude and phase of
oscillations

MIRO: Inelastic mechanism IS as Iimportant as
displacement and is expected to dominate at low T

The amplitude for both mechanisms cross over from
linear to sublinear in power concomitantly with the
decrease in phase

Thank you!
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AC+DC (cont)

f ~ fFD ? Inelastic processes?
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stronger T dependence
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Results: mechanisms of MIRO
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Results (cont): Displacement
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Results (cont)
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. Results (cont) .
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Results: mixed disorder

Sharp disorder:

Smooth disorder:
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Results: smooth vs. sharp disorder

Smooth disorder:

Inelastic contribution Is dominant

4

Strong T dependence

Sharp disorder:

Displacement contribution is dominant

4

Weak T dependence



. Results

Differential magnetoresistance
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Results (closer look)

Differential magnetoresistance maxima
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Conclusions

1. The theory of MIRO is constructed

2. Four different mechanisms were identified

3. The temperature dependence of magneto-
resistance determined by the relative role
played by the smooth and sharp part of
the disorder potential

4.Understanding of the temperature
dependence of MIRO In recent
experiments (partial)

Thank you!



Oscillatory Differential DC Conductivity
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Microwave induced resistance oscillations (MIRO)
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