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X N B E S

The Kondo effect is a characteristic phenomenon in the physics of strongly correlated electrons. Recently,
the Kondo effect had been discovered in artificial quantum dot structures, which can be realized by recent
progress in the fabrication of nanometer-scale electronic devices. A realization of such “artificial Kondo” sys-
tem had opened unprecedented opportunities to uncover its deeper aspects, such as probing exotic Kondo
states and investigating their nonequilibrium properties, with the aid of their excellent controllability of rele-
vant parameters. Electron transport can reveal various aspects of the Kondo effect: Conventional dc conduc-
tance measurement enables a spectroscopy of local deﬁsity of states within the quantum dot. Moreover, current
noise measurement can yield valuable information on the microscopic mechanisms involved in the charge
transport. This doctoral dissertation describes two following experiments investigating the Kondo effect in
terms of such transport measurements.

In the first part, dc conductance properties of the two-orbital Kondo effect involving both spin and orbital
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(pseudospin) degrees of freedom were examined in a parallel double quantum dot with a sufficient interdot
Coulomb interaction and negligibly small interdot tunneling. The Kondo effect was observed at the interdot
Coulomb blockade region with degeneracies of both spin and orbital degrees of freedom. When the orbital de-
generacy is lifted by applying a finite detuning, the Kondo resonance exhibits triple-peak structure, indicating
that both spin and orbital contributions are involved.

In the second part, we demonstrate measurements of shot noise for the Kondo quantum dot, whose low-
temperature conductance reaches the unitary limit value. Measured Fano factor is enhanced to 1.6 for a small
bias regime, in which the dc conductance obeys the Fermi liquid formula. The value of the observed Fano
factor agrees well with the theoretical prediction, and indicates that transport is mediated by a combination of
one and two particle scattering processes. Additionally, we found unexpected logarithmic temperature depend-
ence in the Fano factor for a large bias regime, in which the transport window exceeds the width of the

Kondo resonance.
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