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Surface states
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Wave functions
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Experimental block diagram

" C. C. Grimes and T. R. Brown: Phys. Rev. Lett. 32 (1974) 280.
E. Collin et al.: Phys. Rev. Lett. 89 (2002) 245301.
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- Absorption signal
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- MW Absorption dynamics

'

MW - Q
[ |ml

M1 O




- Rate equation

d 1
"2 r(ng — ng) — —(ng — nie~221/1e)

dt T

TE1—|—?'12:1
Amn:fm_ﬁn

r : Stimulated absorption (emission) rate

7 : Relaxation time



- Absorption rate
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- MW induced resisitivity
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- Relaxation dynamics

Total energy
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~To calculate Te

Rate equation:

1
r(m —ng) = —(ng —mye /7
1 _2i1 = 841
ni =4, "€ Te (*523), Z:Ze_ Te

=1

Energy balance equation:

(TE — T) VE(TE) — hwr (ﬂl — ?12)
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Fractional occupancy
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Mobility vs. Te
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- Resistance peak height
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- Resonance frequency shift
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Coulomb interaction
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A correction to Aoy from the neighboring electron in the /th-state
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- MW power dependent shift:
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~ Shift of resonance frequency
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Hysteresis
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~Paris in 2006
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Many-electron bistability

Dynamics for slow energy relaxation
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Energy balance and bistability
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~Hysteresis (model)

Detuning 6 [GHz]

7 e e

Qg /27 = 0.01 GHz
6 v/2r =02 GHz




~Hysteresis (0.2K)
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~Wako in 2008

Temperature Instabilily and Intersubband
Absorption Hysteresis
in Surface Electrons on iHe

L. Konstantinow and K. Kono
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~ Self-sustained absorption
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~ Hysteresis
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Model
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~ Conclusion

Microwave-induced hot-electron effect is important
Coulomb interaction causes a frequency shift

Resonance line-shape shows hysteresis at high MW
power

The hysteresis is attributed to temperature bistability
Self-sustained MW absorption is found
This series of workshops is really productive



