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Quantum condensed-matter physics: In search of novel physical phenomena

and exotic “phases”

The macroscopic properties of matter (mechanical, optical, electrical, magnetic,

thermal, etc.) arise from its microscopic structure. The condensed-matter physicists
are studying the microscopic rules that determine the physical properties of each
matter with the help of statistical physics, thermodynamics, quantum mechanics and

SO on.




The research interests in modern condensed-matter physics are mainly concentrated
in exotic quantum phenomena not observed in usual gases, liquids, and solids, based
on the concept of “spontaneous symmetry breaking. ” For example, when certain materials
are cooled down much below 200°C, they exhibit quite “weird” properties that are not
understandable in classical mechanics, such as exactly zero electrical resistance
and magnetic levitation (called superconductivity). In my talk, I will give several
examples of such exotic quantum phenomena, and explain how the theorists have

understood the physics behind them.
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Recent Developments in Empirical Economics

Empirical studies have been playing an important role in economics. Not only do they
test implications of economic theories and estimate important parameters of economic

models, they also provide evidences to public and private policy related questions. In



this talk, recent developments in empirical studies and (micro-) econometrics, which is
the field providing statistical tools for empirical researchers, will be mainly discussed.
One of the fundamental difficulties facing empirical researchers is that we are usually
passive observers of important phenomena in the real world. Our inability of
conducting controlled experiments makes empirical work difficult. Representative
methods overcoming the difficulty arising from the use of observational data will be
explained, introducing both natural experimentalists’ and structural econometricians’
approaches.

My research field, industrial organization (I0), will be also introduced. IO has a close
connection to competition policy and provides theoretical and econometric tools
for antitrust issues. The primary objectives of my current research is to develop
statistical tools for evaluating the effects of horizontal mergers, and detecting

cartels and identifying factors facilitating such illegal business conducts.



