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Theory of Interactions between Different Scales in Field-Induced Nonlinear
Phenomena in Molecular Conductors
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Mechanisms for photoinduced modulation of electronic properties of molecular
conductors are theoretically clarified by disentangling the hierarchical structures of electrons and
phonons on different scales. In the case of charge disproportionation between dimers in strongly
dimerized molecular conductors, photoexcitation induces intradimer electronic transitions, and then the
structures of different-valent dimers are slowly changed into those of avera?ed-valent dimers. Finally,
the electronic energy levels of these dimers resonate with each other and a large charge transfer occurs
between them. Interdimer charge transfers can be directly controlled by continuous-wave lasers through
dynamical localization, while they can be indirectly controlled by pulsed lasers of energy resonant with
an intradimer transition. In general, a negative-temperature state and inversion of interactions are
rather easily realized even by a symmetric monocycle pulse.
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