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Impurities, disorder or amorphous systems – ill-condensed matter – are
mostly considered inconveniences in the study of materials, which is
otherwise heavily based on idealized perfect crystals. The Kondo effect
and the scaling theory of localization are among the fundamental and
early discoveries which revealed the novelty hidden in impure or
disordered systems. Recent advances in condensed matter physics have
emphasized the role of topology, spin-orbit coupling, and certain
discrete symmetries such as time reversal in many physical
phenomena. These have irreversibly transformed the essential ideas
and purview of condensed matter physics, both in theoretical and
experimental directions. However, many of these recent developments
and their implications are limited to, or by, ideas that pertain to clean
systems. This thesis deals with various aspects of these new
developments, but in the case of unclean systems. The author
introduces new ideas such as amorphous topological insulators,
fractalized metals and fractionalized spins.
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Sommario/riassunto The emerging precision medicine approach aims to tailor disease
prevention and treatment to each patient on the basis of individual
variability, environmental factors and lifestyle. Fundamental
achievements in the last few decades have converged to offer nowadays
the compelling opportunity to move towards this innovative approach:
i) unprecedented improvements in disease modeling in silico, in vitro
and in vivo; ii) acquisition of a wide range of biomedical information
combined with the development of computational toolsets for flexible
and integrative analyses of multi-assay datasets. Our deeper
understanding of oncogenic mechanisms has finally begun to have a
crucial impact on clinical decisions at several steps, from cancer
prevention and diagnosis to therapeutic intervention. However,
precision oncology still encounters several unresolved hurdles
including tumour heterogeneity and recurrence as well as unexplained
drug resistance and lack of effective ways to monitor response to
therapeutic treatments. Notably, limitations in biomedical research
regulation and governance represent additional debatable issues that
need careful consideration.
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