ENERGY RELAXATION IN THE

QUANTUM HALL REGIME

P

AHHHHHhY

d
<«

Agence Nationale de la RccherrheI GIP :

S
3
~
[*]
S
<
2




The Quantum Hall Regime

Sy

_ o
Y
e
2 3 T
ca
B 1, <<,
En(k) (l’l+1/2)h + I/conf(_yk —k eB) —»
V.=V, /o,
5 6 7 65

6( 5




Unexpected behavior of electronic excitations
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® Unexpected energy ® Low coherence length
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Magnetic Field (Tesla)

® Noise induced dephasing

® Non gaussian noise 5 =24 7 5¢(
2 etal’ ( " 85 etal.' 8 &*

-89 = O O +: -8 -9

*

2 6 45 3bosonic modes ‘65 6 @6 5
additional electronic excitations '6( 7 2 56 5



A NEW APPROACH:

Probing Energy Transport
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Spectroscopy of non-equilibrium electrons:
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MAIN INGREDIENTS
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Tunable non equilibrium situation

Using a quantum point contact
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Measuring f(E)
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Sequential tunneling
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Experimental Implementation
SHORT PATH (0.8um)
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Raw Data In Non-equ. Situation
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Tuning f(E) Out-of-equilibrium

H- F + SHORT PATH (0.8um)
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Tuning f(E) Out-of-equilibrium
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Energy within electronic excitations
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f(E)=double step
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Checkpomt Short path (0.8um)
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Excess temperature of electronic system
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Varying the propagation length
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Varying the propagation length
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Varying the propagati
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Varying the propagation length




Energy distribution in outer EC
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Outer EC's electronic temperature
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Energy exchanges between ECs?
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Energy exchanges between ECs?
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What about coupling to the rest of the world?

Confining the inner Edge Channel

Closed Inner EC
Propagative Outer EC

inner EC's loop
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- Probes interactions of outer EC with the rest of the world
(metallic gates, lattice, spins etc...)









Alternative Description of Excitations in QHR
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Summary

® A new method to tune and measure out-of-eq. f(E)
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® Strong coupling between edge channels :
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® No energy loss at QPC, or towards other Degrees of Freedom
(except Inner EC's internal modes)

@ Electronic excitations in the Quantum Hall Regime: collective edge modes
> —@ -
. ) -
, g g - et al. 4C ' *
>< » < etal. D 2

@® Edge's dynamics can be freezed! 75 eta. D 2
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