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Abstract

This thesis concerns correlation effects in quantum many-particle sys-
tems in one and two dimensions. Such systems show many exotic non-
Fermi liquid phenomena, which can be treated analytically using non-
perturbative field-theory methods.

Quantum phase transitions between topologically ordered phases of
matter, which do not break any symmetries, are studied. It is shown that
although there is no local order parameter, a local measure from quantum
information theory called reduced fidelity can detect such transitions.

Entanglement in quantum impurity systems is also studied. The
general expression for scaling corrections in entanglement entropy from
boundary perturbations is derived within conformal field theory, show-
ing that the asymptotic decay of Kondo screening clouds follow the same
power-law as the impurity specific heat.

Furthermore, the effects from spin-orbit interactions on Kondo physics
in helical Luttinger liquids are studied. Such helical liquids occur on the
edges of two-dimensional topological insulators. It is shown that Rashba
and Dresselhaus interactions can potentially destroy Kondo singlet for-
mation in such a system, and that the coupling to an electric field gives
a mechanism to control transport properties.

The most recent work focuses on correlations in interacting one-
dimensional Bose gases. The asymptotic expression for correlation func-
tions in a generalized Gibbs ensemble, where all the local conservation
laws appear, is obtained from Bethe Ansatz and conformal field theory.

In addition to the research papers with the above results, the thesis
also contains an introductory text reviewing background material.


