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Investigation of the optical spectra of biomolecules became one of the most
important methods of studying their structure and properties.

This work continues the analysis of two-photon absorption (TPA) spectra of
nucleic acid bases by direct calculations of the intensity distribution using the
guantum-mechanical method [1] for the adiabatic model in the Herzberg-Teller
approximation. In [1] it is suggested that one- and two-photon absorption spectra as
well as luminescence and resonance Raman spectra of polyatomic molecules can
be described using a single approach, in line with the similarity of their physical
nature. It allows one to calculate vibronic coupling and evaluate the relative
intensities of lines in these spectra using the same set of initial data. So we used IR
vibration absorption spectra results from [2]. Inclusion of the vibronic term makes
it possible to explain the presence of lines corresponding to one-quantum
nontotally symmetric vibrations, their odd overtones and combinations.

The most probable tautomeric forms of cytosine (canonical amino-oxo
tautomeric form, cation, anion, cis-imino-oxo, cis-amino-hydroxy and trans-
amino-hydroxy tautomers) were the objects of our investigation. It has been
confirmed that in the aqueous solution of cytosine (pH= 3.0) there exist several
tauromeric forms: canonical amino-oxo tautomeric form, cation, as well as cys-
imino-oxo and cys-amino-hydroxy tautomers.
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