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% 3 B H__Optical Properties of Dihvdroxyanthragquinone

The aim is to investigate the polarization dependences of absorption and
luminescence spectra of anthraguinone derivatives. Optical characters of a
1,5-dihydroxyanthraquinone and 2,6-dihydroxyanthraquinone single crystals were
measured in the present work. The crystals of anthraquinone derivatives were
prepared by the gas phase growth method. This method was used 3 fimes for
1,5-dihydroxyanthraguinene and once for 2,6-dihydroxyanthraguinone.

The reflection spectra of 1,5-dihydroxyanthraquinone single crystal were
measured in the temperature range of 20-295K by increaéing temperature with 10
degrees intervals. Kramers-Kronig analysis was used to gef absorption spectra with
dumping factors 0.1, 0.5, 1.0 and 1.5.

We devised an equipment to measure the polarization dependence of absorption
and luminescence spectra in the UV regeon. Reflection spectra were also meésured
using polarized light on three different crystal plares of anthraquinone isomers. A
very thin film crystal was grown between two quartz plates by annealing it. The
direct transparent absorption spectra of these crystals were measured.

The luminescence spectra were measured in the energy range from 1.55eV to
6.53 eV in temperature range of 30-294K excited with UV lights of 4.76 and 5.39 eV.
The temperature dependence of single crystal luminescence spectra shows a new
luminescence peak around 2.9e¢V at low temperature. We have estimated activation

energies of the levels each of which has the luminescence peaked at 1.97, 2.87 and

3.6eV. The software and algorithm were developed for the calculation of activation




energy.

The polarization dependences of luminescence spectra were measured by
exciting the single crystal with polarized light and unpolarized light. The
measurements were done on three different crystal planes.

Theoretical calculations were performed using WinMOPAC software package
for each absorption energy. The dipole moment directions were thecretically
determined for each transition from HOMO to LUMO and others. The polarization
dependences of absorption and luminescence spectra were reasonably explained by
the angles between the transition dipole moment directions and polarization vector

of incident light.
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