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We study the electronic transport properties of weakly coupled quantum dots (QDs) in 

the integer and fractional quantum Hall regime in order to gain insights into the structure 

of edge channels and develop methods for the detection and manipulation of quasiparticle 

excitations. The nanostructures are formed by electrostatic gating of a high mobility 

2DEG hosted in a GaAs/AlGaAs-heterostructure. In addition to conventional current 

measurements, we employ charge detection and real-time charge counting techniques [1]. 

We measure the transport current through a 1µm large QD (Fig. 1(a)) in the QH regime 

between filling factor 2 > ν > 1  where the two lowest Landau levels form two 

compressible regions separated by an incompressible region. The observed Coulomb 

resonances are modified when an electron is rearranged between the two Landau levels 

(Fig. 1 (b)). We observe similar behaviour for the first time in the fractional QH regime 

for ν < 1 . Additionally, we measure tunneling of electrons between integer Landau levels 

with time resolution (Fig. 1 (d)). Time-resolved tunneling between two Landau levels has 

previously been observed in early studies of large QDs [2].  

The excitations of the fractional quantum Hall states are predicted to behave as anyonic 

quasiparticles exhibiting fractional elementary charge [3]. The presented investigations 

open the way for time-resolved measurements of quasiparticle tunneling between 

fractional quantum Hall states. 

 
Fig. 1: (a) SEM image of sample, (b) current measured through QD, (c) modified 

Coulomb peaks, (d) switching corresponds to electron tunneling between Landau levels. 
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