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The Kondo effect is a many-body effect, 
initially observed in metals containing 
magnetic impurities. The localized spin of 
the impurity is gradually screened by the 
spin of the conduction electrons, forming, 
at temperatures below the Kondo 
temperature TK, a many-body singlet.  
This phenomenon is also observed in 
quantum dots [1,2], with an odd number of 
electrons, leading to the presence of a 
localized spin that mimics that of a single 
magnetic impurity. Theory predicts that the 
many-body singlet is not limited to the 
quantum dot but extends over a 
characteristic length ξK [3], forming a so-
called Kondo cloud of correlated electrons.  
 
In this work, we investigate a GaAs/AlGaAs 
quantum dot in the Kondo regime using RF 
reflectometry (Figure 1). The Kondo cloud is 
probed by embedding the dot next to an 
electronic Fabry-Pérot cavity of 
comparable length to affect the Kondo 
temperature by finite-size effect.  
We demonstrate how the cavity allows for 
modulating the Kondo temperature via 
density-of-state modulations at the Fermi 
level [4,5]. We also study the effect of 
symmetry of the coupling to the reservoirs 
on the amplitude of the modulations, as 
well as on the subtle relationship between 
the Kondo temperature and the Kondo 
conductance (Figure 2). These results 
provide insight into the properties of the 
strongly-correlated electron cloud that 
forms around degenerate localized states 
via the Kondo screening mechanism. 
 

References 
 
[1] D. Goldhaber-Gordon, et al., Nature, (1998) 
[2] S.M. Cronenwett, et al., Science (1998) 
[3] I. Aflleck, et al., PRL (1996)  
[4] J. Park, et al., PRL (2013) 
[5] I. V. Borzenets, et al., Nature (2019) 
 
Figures 
                             
        
 

 

 

 

 
Figure 1:  Schematic of a quantum dot coupled 
to a Fabry-Pérot cavity in a 2DEG. A middle 
gate (VFP) tunes the interference pattern by 
locally modifying the electron wavelength 
without depleting the 2DEG, instead of varying 
the cavity size. 
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Figure 2: Oscillations of the Kondo temperature 
(TK) and conductance in a quantum dot 
coupled to a Fabry-Pérot cavity. (a) In the 
regime where the dot is strongly coupled to the 
cavity, the resonance condition tuned via VFP 
induces conductance oscillations (red) and 
oscillations of TK (blue) due to density-of-states 
modulations at the Fermi level. In this case, the 
conductance and TK oscillations are out of 
phase. (b) In the regime where the dot is weakly 
coupled to the cavity, the conductance (red) 
and TK (blue) oscillations are in phase. 
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