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Real-space formulation of the numerical renormalization-
group method (NRG)

FERRARI, A. L.1; OLIVEIRA, L. N1

analuizarfferrari@gmail.com

Hnstituto de Fisica de S3o Carlos - USP

We present an alternative formulation of the numerical-renormalization group method (NRG). (1) Instead
of logarithmically discretizing the conduction band, we start out with the impurity coupled to a tight-
binding Hamiltonian and define a basis associated with an exponential sequence in real space. The
renormalization-group result is equivalent to Wilson's transformation. The new procedure is significantly
simpler and more general than the original formulation. As an illustrative application, we have computed
the transport properties for the Anderson model of the side-coupled device (SCD), a quantum wire
laterally coupled to a quantum dot. To mimic experimental conditions, a gate potential controls the
electronic occupation of the dot. We have computed the zero-bias electrical and thermal conductances,
and thermopower as functions of the temperature and gate potential. In the Kondo regime, previous
studies (2) have shown the thermal dependence of the electrical conductance to map linearly onto a
universal function of the temperature scaled by the Kondo temperature. We have extended the analysis
to the other two transport properties.

Palavras-chave: Side coupled device. NRG. Universality.

Referéncias:

1 KRISHNA-MURTHY, H. R.; WILKINS, J. W.; WILSON, K. G. Renormalization-group approach to
the Anderson model of dilute magnetic alloys. i. static properties for the symmetric case. Physical
Review B, v. 21, n. 3, p. 1003-1043, 1980.

2 SERIDONIO, A. C.; YOSHIDA, M.; OLIVEIRA, L. N. Universal zero-bias conductance through a
quantum wire side-coupled to a quantum dot. Physical Review B, v. 80, n. 23, p. 235318 -1-235318-
13, 2009.

241 241





