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Photoinduced phase transitions (PIPTs), macroscopic changes of electronic states induced by the
photo-excitation, have been attracted much attention, and recent experimental effort has been
particularly devoted to investigate PIPTs of strongly correlated electron systems. An organic material
R-TCNQ (R=Rb or K) is a typical example of strongly correlated electron systems which show PIPTs and
related phenomena. R-TCNQ is a kind of organic charge-transfer complexes with the one-dimensional (1D)
structure constructed by stacked TCNQ molecules. The material is a Mott insulator because of strong
on-site Goulomb interaction within a TCNQ molecule. In addition, R-TCNQ displays a spin-Peierls
transition because of finite electron-lattice interactions. Experimental studies have focused on the
dimerized phase in low temperature. A recent experiment has shown that, in the photo-absorption spectrum,
a novel midgap peak appears immediately after the photoexcitation, and its originhas not beenclarified.

We investigate the origin of the midgap peak by a theoretical analysis of 1D PeierIs- Hubbard model.
We use the (dynamical) density matrix renormalization group method combined with the adiabatic
approximation for lattice distortion. Based on an assumption that photogenerated carriers dissociate
immediately, we calculate optical response spectra of polarons and solitons. Obtained numerical results
demonstrate that there appear novel midgap peaks in optical response spectra of polarons and
charged-sol itons for large on—-site Coulomb interactionU. The origins of these novel peaks are understood
in terms of charge—transfer excitations within clusters for each states: a dimer in polarons and a
pentamer in charged-solitons, both of which are located around the center of the relaxed lattice
distortion. Our results show that photo-excitation immediately create an electron-lattice coupled
state, which can be controlled by additional external fields.




