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Femtosecond photon echo in a dye-doped polymer film
and the possibility of coherent optical cooling
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Abstract

The signals of primary and stimulated femtosecond photon echoes are investigated in a dye-
doped polymer film at room temperature. The homogeneous S 0 » S 1 spectral line width, which
is due to the interaction between the impurity molecules and the quasi-local low-frequency
modes, is estimated (=5 x 10 12 Hz). Special attention is paid to the study of spectra of
femtosecond echo signals. The short-wave shifts of these spectra, with respect to the spectrum
of femtosecond exciting pulses, are observed. These shifts indicate that the anti-Stokes regime
of femtosecond pulse emission is realized. Therefore, the coherent regime of laser cooling of
solids appears to be possible. The prospects of using of this new cooling regime in the function
of a solid-state optical refrigerator are discussed. © Nauka/Interperiodica 2007.
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