Macroscopic  fractionalization of the total spin of a quantum dot with an  even number of electrons
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Isolated quantum dots with few electrons  in semiconducting nanostructures are characterized by the total number of electrons N and the  total  spin S  of the ground state. Kondo resonant conductance in a dot with an even number  of electrons, weakly interacting with  contacts at low temperature, can  be viewed as superposition of macroscopic quantum states of the dot with total spin S=0 and S=1.

To achieve this, a quantum dot is considered with bottom and top contacts in a pillar configuration, and a  magnetic field B along the axis. If the magnetic field is  strong, the spin degeneracy of the dot energies is lifted.  This usually prevents the system from developing Kondo effect. However, if  B is tuned to the value B*  where the dot levels with different total spin S cross, the degeneracy gets restored and  Kondo conductance may occur. In case of an  even number of electrons N on the dot, a  crossing is expected   between states with S=0 and S=1. We analyze in detail the case of  a dot charged with N=2  electrons.  Coupling to the contacts is antiferromagnetic  due to a spin selection rule and the Kondo state for the dot in interaction  with the contacts is favoured. 

 This    state  arises from the entanglement of the S=0,1 dot states with  virtual tunneling  of electrons from the contacts. The charge on the dot is unchanged, while the   macroscopic  magnetic moment  of   the dot is < S > =1/2. 

