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Inthis project, | have developed a theory describing the energy relaxation of photo—-excited
carriers in low-temperature ordered states with band gap opening. The theory enables to
formulate the carrier relaxation time near and below the transition temperature Tc,
quantifying the contributions from different carrier—phonon scatterings to the relaxation
rate. Importantly, it gives a solution as to controversy in experimental observations of
the relaxation anomaly in gapped systems, i.e., as to why the presence/absence of the
divergence near Tc is strongly dependent on the materials to be observed. Emphasis is placed
on the crucial role of transverse acoustic (TA) phonon modes in the relaxation process;
an ensemble of TA phonon modes is found to serve as a thermal sink during the carrier
relaxation process, whose heat capacity determines the magnitude of the divergence near
Tc. Validity of the theory is proven by collapse of experimental data obtained from
fullerene polymers, a kind of gapped systems, onto a theoretical curve.




