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Generalized Fano Factor:

Anyons Hong Ou Mandel « collision » ?

or anyon « braiding » 𝜆 (statistical angle) and 

𝛿 (scaling dimension) enter the Fano factor

𝜆 = 𝛿 = 𝜈 = 1/3



Collision of Laughlin quasiparticules in the 
FQHE at the location of a quantum point 
contact

Agrees with

𝜆 =1/3
𝛿 = 1/3     (or 2/3 !!!)
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The « Omega project »

Basic idea: work with a single edge

which travels through a open quantum 

dot.

Inject an anyon upstream. 

When the anyon reaches the dot, braiding with happen at –d/2, and 

subsequently another braiding will occur at d/2.

This generates two opposite current « pulses »

However, it is not realistic to measure a time dependent current, and to our

knowledge with trains of anyons the current averges to zero.

We thus invent a noise based protocol with a « Rosenow type » poissonian

anyon source impinging on the open quantum dot, and measure the 

correlation of the reference current with that at the output of the open 

quantum dot.

This allows to have a direct measurement of the statistical/braiding angle(in 

opposition with previous protocols whci mix statistical angle with scaling

dimension measurements.



Anyon correlation function: note that « delta » (scaling dimension) is

assumed to be different from « lambda » (statistical angle)

In the canonical CLL theoretical picture « delta » and  𝜆= 𝜐 (LLL filling factor) 

« Reasonable » conjecture: 𝛿 is non universal (affected by environement)
𝜆 is a universal property of the bulk. 

(sigma 
depends on 
Keldysh
indices and 
the two
times 
PRL2023) 



Justification:  the real part of the Green’s function is likely to be

affected by an EM environment yet (reasonable conjecture) the 

imaginary part of the bosonic Green’s function remains

undressed b y the EM environment. 

Seule la partie réelle, qui ne dépend 

pas des indices Keldysh, contribue à la 

dimension d’échelle. 

La partie imaginaire contribue au 

braiding et à la statistique 



Anyon injection upstream from the Quantum Dot (prepared state)

Current operator along the edge

« 0 » order current

On utilise le contour Keldysh à 4 branches, pour 

que l’injection soit sur les plus petits temps, et le 
« retrait » de l’injection soit sur les plus grands 

temps (TM notes de 2010)



Result is expectedly a sum of deltas

Explanation: 

One calculates the « K » correlator with the equivalent of a Wick’s theorem, 

one thus obtains a exponentials of sums of Green’s

Derive K with respect to « x » to obtain the current: derivatives of Greens 

functions are generated. 

The current thus contains derivatives of  difference of G-+ whose real part 

vanishes, only the imaginary part is left. 

Yet the derivatives of sign functions gives delta functions ( braiding

associated terms)



First order current contribution (in the tunneling) :  contrary to 2 or 3 edge  states 

devices, quasiparticle conservation is already insured to 1st order in tunneling

New correlator K which contains the Keldysh evolution to 1st order

This contains braiding terms which only involve the imaginary part of the 

bosonic Green’s function. 

The real part of the Green’s function – thus the scaling dimension - appears only

as a prefactor which reflect the thermal suppression of the current



𝜆 statistical/braiding angle 

𝛿 scaling dimension



N « braiding term » in sine is unaffected by 
scaling dimension

(result bencharked by an independent ν=1 scattering theory calculation)

Case of 2 

successive 

pulses

Interference

between 2 anyon

braiding events









Perspectives:

the dot cannot be too large because the overall signal decays exponentially with temperature
→ Reduce the dot size but include charging effects (exaclty)

What happens with hierachical states or non-abelian states ?  
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