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Interference and dephasing



vanishing of interference ...

Mach - Zehnder interferometer
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neutral modes due to edge reconstruction?




edge reconstruction

neutral modes ?

....measurements in V=2/3 & V=1



MacDonald un-equilibrated




Kane Fisher Pulchinski equilibrated
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unexpected behavior in V=2/3

un-partitioned (full) channel does not carry shot noise

yet, shot noise on plateau
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do we know the structure of V =2/3 ?

sharp - smooth edge smoother edge ?
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or, could it be ?
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initial evidence of thus reconstruction...

v=1/3



unexpected behavior in V=1

un-partitioned (full) channel does not carry shot noise
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Meir , Gefen un-equilibrated
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Meir , Gefen - equilibrated

1 1 l l two 1/3 channels
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why shot noise?

upstream neutral modes...
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proposed mechanism of noise




proposed mechanism of noise single QPC

noise is quantized e'=2¢e/3



similar edge reconstructions...

net one downstream mode
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neutral

vg =1 *
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a)

b)

concomitant of noisy plateau and dephasing
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BUT, why no interference inV =1/3...

are particle-like states also support

neutral edge modes?



neutral modes In short distance relevant to interferometers
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energy also propagates through the incompressible bulk !

however, most energy is carried by chiral upstream edge modes



v=1/3 25mK
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weaker than V =2/3

gualitatively similar results obtained inv = 2/5, 4/3



unexpected reconstruction V=1/3...
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Interference with edge modes

e electrons directed along definite paths
flexible design

 edge modes enclose a definite area
minimizes phase averaging, high visibility fringes

e no back-scattering
insensitive to impurities



how to fool edge channels to interfere ?

will not interfere









optical MZI

Interference observed as function of the path difference

Ap, = tte®¥u 4 yretk¥a
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electronic MZI

Drain1 Source (2,0)

outer-most mode interferes

Drain2
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‘Aharonov — Bohm interference (AB)

Transmission
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mind the slope...
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different look at AB.... tunneling to edge every o,
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tunneling of electrons into empty states crossing E

area remains ~—constant (added charges empty via inner drain)






electronic FPI

in the limit of only two-path interference



bare FP1 — Coulomb dominated (CD)

(2,0) pyjama

interfering the lowest Landau level

magnetic field
arnund 1.72 Tesla |Gauss)

i IE%

430 -420' 410 -‘Fﬂﬂ

plunger voltage (mV)

no B dependence

flux remains constant



CD dominated

incompressible

large charging energy needed to add an electron to the leads



‘ FPI in CD regime — insufficient screening
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magnetic field

Interference of outer-most edge mode

MZI

INcreasing area p

FPI
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Magnetic Field [G]

-- grounded ohmic contact

-- top gate



B-field




intermediate regime
controlling screening

Sivan 2016)



CD oscillations preserves hidden coherence ?
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anyonic statistics

phase is comprised of AB + statistical phases f \
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anyonic statistics
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recent report on AB oscillation in v =1/3
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do we understand the integer regime?




AB Interference
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‘ preferential dephasing of channels

adding a ‘center QPC’
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dephasing first inner mode is irrelevant
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role of first inner mode @ 1, =3

dephasing first inner mode fully dephases the outer channel

first inner mode
grounded
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IS e’=2e charge interfere ?

do ShoOt NOISe measurements




Shot NOISe most outer channel interfering
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at v=3
finite visibility necessary for

g wm D)o



Independent of transparency of FPI

hl2e only in outer mode

temperature dependence of A/e and A/2e similar
no tunneling between channels

coherence and dephasing

FPI in AB regime
revealed inter-channel interaction

leading to unexpected pairing of electrons



again, MZ1




lobe structure

non-linear regime  adding V. to to the small v,
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unexpected lobe structure
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one
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v>1

more.....
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