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The spectral methods used in estimating the excited dipole moments are discussed in this research. In the case of the spectrally active molecules, both in absorption
and fluorescence spectra, the spectral shifts recorded in the two kind of spectra are used to determine the excited state dipole moment and its orientation relative to the
ground state dipole moment, when the electro-optical parameters of the molecule are computed by quantum-mechanical software.

When only electronic absorption spectra are available for a given molecule, the solvatochromic study and a variational method can be used to estimate the excited
dipole moment. Some cases are discussed for the spectrally active molecules only in absorption, based on the variational method.

Theoretical background r0-

Some multilinear correlations between the electronic band wavenumber and the .

functions of the macroscopic and microscopic parameters of the solvent are used, as for
example the next one
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where the terms depending on € and n result from theoretical meanings, while the last two
terms were introduced to give the strength of the specific interactions by hydrogen bond
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states participating to the electronic transition. One obtains the following relations: . . o ,
- Table 1: Values of the excited state dipole moment and polarizability for coumarin 6
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In the above relations, the wavenumbers are indexed with a for absorption and f for
fluorescence, respectively. If linear dependences are obtained in the plots vV, —V; and v, +V;
vs. the solvent functions, their slopes are dependent on the electric dipole moments of the
solute molecule in its electronic states responsible for the band's appearance. The
dependences are given by:
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where y, and p, are the solute dipole moment in the excited (e) and ground (g) states of the Wavelength (nm) A,
electronic transitions in absorption and fluorescence, respectively, while r is the cavity radius | |Fig. 3: Visible electronic absorption band  Fig. 4: The triangle of the dipole moments for
of the solute molecule. The value of r can be computed function on the molecular weight (M) of fluorescein in five solvents electronic absorption process (fluorescein)

and the solute density (p).
In the case of the substances without fluorescence, a variational method can be applied
for the estimation of the excited state dipole moment, if the ground state dipole moment is

Table 2: Excited state dipole moment and polarizability for different angles, for the
visible absorption band of fluorescein

known. Thus, the expressions of the coefficients C; and &, from Eq. 1 are: . Angle @ Equation
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with a polarizabilities, I the ionization potential, ¢ the angle between the ground state and : -
excited state dipole moments, respectively, u and v indexes for the solute and the solvent 2 10 0.0183p,"~15.63864, + 122.3060 =0 7.93 75.46
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Condition 10 imposes the range for the values of ¢. The value of ¢ is varied in this range until
the value of p, is obtained for which the condition a, = a, is fulfilled. S 60  0.0183u,>—7.9400u, + 122.8060 =0 16.06 46.05
The Abe's model can be also approached for the determination of the excited state , ]
dipole moments. The model neglects the specific interactions between the solute and solvent 10 70 00183~ 543131, + 122.8060 =0 24.65 .72
molecules and it considers the solvation energies as being of the van der Waals type 00" v Bl Anfhracene 001+ A Arfhracene derivatives
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