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Electronic transport in a metallic wire Ballistic Case

Ballistic Case
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Electronic transport in a metallic wire Diffusive Case

Diffusive Case
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L?> = Drp Tp = diffusion time
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Electronic transport in a metallic wire Macroscopic Case

Macroscopic Case
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Electronic transport in a metallic wire Macroscopic Case

Various Regimes
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Electronic transport in a metallic wire Electron dynamic in wires

Electron Dynamic
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Electronic transport in a metallic wire Electron dynamic in wires

Electron Dynamic
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Electronic transport in a metallic wire Electron dynamic in wires

Electron Dynamic
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Using noise to probe electron dynamic. Actual Technics

Actual Technics
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Using noise to probe electron dynamic. Actual Technics

Actual Technics

m Diffusion time, low temperature conductivity:

o=nxe’D
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Using noise to probe electron dynamic. Actual Technics

Actual Technics

m Diffusion time, low temperature conductivity:

o=nxe’D

m Interaction times, magneto-conductivity:
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Using noise to probe electron dynamic. Actual Technics

Actual Technics

m Diffusion time, low temperature conductivity:

o=nxe’D

m Interaction times, magneto-conductivity:
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Using noise to probe electron dynamic. Noise Thermal Impedance

Noise in a metallic wire

A

V(t)=V+oV(t)

We are interested by the second order moment of the distribution P(V):

AVZ =< §V(t)?

In the following experiment we measure the noise in frequency domain:
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Using noise to probe electron dynamic. Noise Thermal Impedance

Experimental Principle

Exitation = §P%
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Using noise to probe electron dynamic. Noise Thermal Impedance

Experimental Principle

Exitation = §P%

Response = § T
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Using noise to probe electron dynamic. Noise Thermal Impedance

Experimental Principle

Joule heating:

Exitation = 6 P¥
(Ve + 6V cos(wt))?

R

P =
Response = § T
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Using noise to probe electron dynamic. Noise Thermal Impedance

Experimental Principle

Joule heating:

Exitation = 0 P¥
(Ve + 8V cos(wt))?
p =
R
Response = § T
Noise temperature:
0S
0T = 4Rkp

Voltage

Time .......eoe
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Using noise to probe electron dynamic. Noise Thermal Impedance

Experimental Principle

Joule heating:
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Using noise to probe electron dynamic. Noise Thermal Impedance

Experimental Principle

Joule heating:
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Experimental Results Experimental setup

Experimental setup
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Experimental Results Experimental setup

Experimental setup
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Experimental Results Experimental setup

Experimental setup
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Experimental Results Experimental setup

Experimental setup
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Experimental Results Experimental setup

Experimental setup
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Experimental Results Noise thermal impedance

Noise Thermal Impedance
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Experimental Results Relaxation times

S i R L R L
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Experimental Results Relaxation times
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Experimental Results Relaxation times

Relaxation Frequency (Hz)
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Experimental Results Relaxation times
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Experimental Results Relaxation times

m At low temperature cooling
through diffusion:
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Experimental Results Relaxation times
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Experimental Results Relaxation times
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m At low temperature cooling
through diffusion:

fp = cste

m At high temperature cooling
through e-ph interaction:

foph = AT?

m The fit suppose that relaxation
frequencies add up:

frot = fe—ph + fp .
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Experimental Results Relaxation times
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Experimental Results Relaxation times
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Experimental Results Relaxation times

Thank you for your attention
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