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It is shown that, in several algorithms of adiabatic quantum computation,
guantum superpositions of macroscopically distinct states appears during the computation. This
result suggests that this type of quantum states are important to realize quantum speedup of
computation.

Relaxation dynamics in several quantum systems is investigated. In cavity quantum electrodynamics,
it is shown that the Fano effect can induce slow relaxation of the system and the time-resolved
spectrum of luminescence is formulated. It is also shown that the luminescence from materials
excited by electron beam have huge bunching effect and that its decaying behavior provides the
relaxation lifetime of the materials.
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