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Beamlike motion

2D electron gas

in GaAs/GaAlAs
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Quantum approach
Edge states

Transpert in the Quantum Hall regime
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SUB-POISSONIAN SOURCE
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Fabry-Pérot interferometer
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INTRINSIC LIMITATION : FINITE COHERENCE LENGTH




COHERENCE LENGTH L¢

Le is limited by e-e interaction
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Lg is limited by the thermal charge fluctuations

Lot~ kyT Re(dl,/dV,)

Seelig and Buttiker (2001)




*Edge states of the IQHE
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Nonetheless, we note that the exponential
decay observed here is not necessarily inconsistent with
thermal smearing of the single-particle states and point
out, for example, that thermal averaging is known to give
rise to the (quasi)exponential decay of Shubnikov-de
Haas oscillations."

Thermal Smearing ?*

* Bird et al. (PRB 1994) TS always present for Fabry-Pérot type interferometer
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1. Measurement of L¢ at filling factor 2

2. Dephasing due to Thermal noise in the neighboring edge state
3. (Theory & Comparison with experimental results )

4. Conclusion




Optical Mach-Zehnder Interferometer
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l; ~A2~1+V . cos [k (Ly, = Lgown)]
Visibility : V = (T, T,R,R,)¥2 / (T, T,+R;R,)

1.|R Filling factor ngh/eB = 2
— B ~ 4 Tesla for ng = 2 10 cm?
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. D. Mailly
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Ti=T=1/2 T(eV)=1/2x[L+Vsin(¢(eV))]

V 8—2L/Lt.a ; L¢(T) ? ¢(e) =2nS(e) x eB/h

*Note that the inner edge state, fully reflected by all the QPCs is not represented.




Our samples : up to 65 % visibility at 15 mK
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Thermal Smearing
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V. S.-W Chung, P. Samuelsson and M. Buttiker (PRB 2005)
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1- DETERMINATION OF L(D
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1. Measurement of L at filling factor 2

2. Dephasing due to Thermal noise in the neighboring edge state

3. (Theory & Comparison with experimental results)

4. Conclusion

2- DECOHERENCE GENERATED BY THERMAL NOISE*
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* Seelig and Buttiker (PRB 2001)
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Determination of the coupling :
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EXPERIMENTAL PROO)

Shot noise
522 = ZGRQ To(l-TO) V2

o=2nV,/V, (Ty=1)
3?2 =212 8V 21 V7 = 212 S,,. Av/V )2

Thermal noise
S,,= 2 X 4kgT RQ

IF - V aexplV,Ty1-Ty) / Vol
AND IF Thermal noise responsible for Vo exp [-T/To]

THEN

4kgTo =eVo
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Exponential decrease of the visibility : eXp[-V,To(1-T)/ Vo]
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1. Measurement of L at filling factor 2

2. Dephasing due to Thermal noise in the neighboring edge state

3. (Theory & Comparison with experimental results)

4. Conclusion

3- Why eV, ~ 4kgTo (which means hAvaeV,)?

Seelig and Biittiker approach (2001)
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V, and 2% Ve (uV)

CONCLUSION

High visibility Mach-Zehnder Interferometer. Up to
65 % @ 15 mK on the Hall plateau at v = 2
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B change the coupling
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THE END
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