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* Introduction
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e Charge density wave (CDW) in the QHE
e The second Landau level
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e Low frequency noise measurement
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Quantum Hall effect in conventional 2DEG

Landau level (LL) for Schrodinger electrons:
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Landau level filled when there

is one electron per flux quanta:
b, = h/e (¢ = B.S) v represents the filling factor: the

number of filled Landau Level



Fractional quantum Hall effect:
the composite fermion picture
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Fractional quantum Hall effect:
the composite fermion picture

Composite Fermions
v=1/2




Composite Fermions
v=1/2

Fractional guantum Hal
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Fractional quantum Hall effect:
the composite fermion picture
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Fractional quantum Hall effect:
the composite fermion picture

In general:
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Charge density wave at higher Landau Level

R. Coté, et al

PRB 68, 155327
Bubble phase

v =1/4&3/4

Stripe phase
vi=1/2

VOLUME 76, NUMBER 3 PHYSICAL REVIEW LETTERS 15 JANUARY 1996

Charge Density Wave in Two-Dimensional Electron Liquid in Weak Magnetic Field

A_A. Koulakov, M. M. Fogler, and B.1. Shklovskii

Landau Level mixing:
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(L is the distance between electron
and w, = eB/m)

Ratio of the Coulomb interaction to
the cyclotron energy

Charge density wave (CDW) measured in
stripe and bubble phases

Stripe phase observed in anisotropy of
transport



The second Landau Level: competition between phases
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Hall Bar vs Corbino

Gaz 2D d’électrons
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Ohmic contacts

Accessto R, and R,,, = R
xx Xy = THall e Acces to g, without aspect ratio

Giving access to conductivities: factor

 Bulk measurement, edges states
Opx = 22— gy = 2 don’t participate to t t
xx = 2 4 pZ xy = 02 vpZ, on’t participate to transport.




Quantum Hall effect in Corbino geometry

Ohmic contacts

B.A Schmidt, K. Bennaceur, S. Bilodeau, G.
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Noise and transport measurements in Corbino

3 Corbinos in a sample with
distance between contact:
AR1=550 pm
AR2=40 um
AR3=100 pm

R1 R2 R3

/

Base T= 7mK
Electron T~15-20mK




Current noise
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Noise in Crystal phase

5
1/2 = stripe phase 1
1/4 = bubble phase 7
= 3|
— Vhias = 40UV |
N
au
ol 1/2
=
n

p—

9% 58 30 37 32
B(T)



1/2 = stripe phase
1/4 = bubble phase

— Vpias = 220 uV

SH(A?/Hz%10"%)

Noise in Crystal phase

B(T)
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Transport and noise in the second Landau level
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Non linear transport i

Differentia
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Non linear transport in the 5/2 state
Differential conductance (91 /dV)

0.033 (\

B(T) —0.030 -0.015 0.000
V(mV)

0.015

0.030



0.02

Non linear transport in the 5/2 state
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Non linear transport in the 5/2 state
Differential conductance (91 /dV)
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Noise in the 5/2 state
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Noise in the 5/2 state
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Noise in the 5/2 state
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F=fano factor
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Conclusion

* First differential conductance and noise measured in FQHE in Corbino
geometry

 crystal phases have a special signature in noise

e Evidence that there is a cohabitation between crystal phases and
fractional phases in the SLL from the differential conductance and
noise measurements

Thank you for your attention!



Second Landau level at different temperatures
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Second Landau level at different temperatures
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