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Nonlinearity and Macroscopic Oscillatory Phenomena

in Photoinduced Structural Phase Transitions

Kaoru IWANO
Institute of Materials Structure Science
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Abstract
We discuss photoinduced structural phase transitions from the viewpoints of ‘‘nonlinearity,”” which is defined as that in
the phase-converted fraction with respect to the absorbed photon number, and ‘‘macroscopic oscillatory phenomena”’

seen during their transient processes.
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Figure 1. Schematic picture of a photoinduced phase transition.
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Figure 2. Two phases of TTF-CA.
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Figure 3. (a) Time evolutions of the transient reflectivity changes
at 4K. (b) Transient reflectivity at 2 ps (circles) and 500 ps
(squares), as a function of excitation density N,,. (S. Iwai et al.
(2002). Phys. Rev. Lett. 88 057402.)
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Figure 4. Two phases of CDW states and the adiabatic potential
curves in the ground state and the first excited state. Filled (empty)
circles mean double occupied (empty) sites. The lattice distortions
are assumed to be Q;=Q(—1)x(—=1)b.
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Figure 6. Adiabatic potential curve as a function of the 1-Ex to
1-Ex distance (/). Inset: Shaded circles mean singly-occupied sites.
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Figure 7. Evolutions of time-dependent converted fractions for
various excitation densities. The percentage beside each curve speci-
fies the excitation density. (K. Iwano (2002). Phys. Rev. B66
060302.)
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Figure 8. Time-averaged converted fraction as a function of the

excitation density. The dashed curve corresponds to focI2. (K.
Iwano (2002). Phys. Rev. B66 060302.)
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Figure 9. Fourier intensities of time-dependent converted fractions

for various excitation densities. (K. Iwano (2002). Phys. Rev. B66
060302.)
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Figure 10. (a) A trajectory obtained from a sample with 7=4Y%.
(b) Snapshots in one of the chains (/,=2) at time 1-3. (K. Iwano
(2002). Phys. Rev. B66 060302.)
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