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Spin-dependent shot noise enhancement in a quantum dot
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Spin-dependent dynamics in the transport through quantum dots can be probed in a
measurement of the electron shot noise. The time-dependent correlations of the current
fluctuations provide additional information unavailable in a measurement of the time-
averaged conductance.

The transfer of charges through quantum dots is correlated in comparison to the
stochastic Poisson process of single barrier tunneling. For a single resonant level in the
guantum dot shot noise becomes suppressed, while for a multi-level system competition
between different transport channels results in an enhanced shot noise power [1]. A
dependence of the blockade mechanism on the electron spin [2] can be induced by injecting
electrons from spin-polarized leads [3]. This spin blockade effect has been observed for a
guantum dot in magnetic field as a modulation of the Coulomb blockade peak amplitude or in
the occurrence of negative differential conductance [3].
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