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Abstract
The effect of light-induced rotation of the laser radiation polarization ellipse in a non-gyrotron
solution of aminoacetic acid was experimentally investigated. The dependences of the rotation
angle on the energy and polarization characteristics of the laser radiation, as well as the degree
of protonation of the solution, were studied. The physicochemical causes of this effect are
discussed.
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Introduction

It is known that all natural alpha-amino acids (except aminoacetic acid) have natural optical
activity and rotate the plane of polarization of light passing through them. The optical activity
of alpha-amino acids is also preserved in more complex links in the hierarchy of biological
structures: amino acids, polypeptides, proteins. As a result, the method of natural rotation of
the plane of polarization of light has become one of the main physical methods for studying the
structural, configurational and conformational properties of biological molecules. A very
narrow and, it would seem, purely optical question of polarization rotation has also become a
fundamental question of biology and organic chemistry [1].

This article presents the results of an experimental study of the effect of light-induced rotation
of the laser radiation polarization ellipse in an aminoacetic acid solution. Note that for the latter,
the alpha-carbon atom contained in the molecule is not asymmetric and, as a consequence, does
not lead to a natural rotation of the polarization plane of the transmitted light. The important
role of aminoacetic acid (the trivial name is glycine-Gly) in the synthesis of higher molecular
biological compounds is well known.
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EXPERIMENTAL PROCEDURE

The experiment was performed as follows. Linearly polarized laser radiation with a pulse
duration of 20-25 ns was passed through a polarization attenuator consisting of a Glan polarizer
and a Pockels cell and directed into a cuvette (length 200 mm) with a solution of the natural
amino acid under study. In this case, a smooth change in the voltage on the Pockels cell made
it possible to smoothly change the degree of ellipticity of the laser radiation passed through the
polarization attenuator from linear to circular polarization (8 = 107°). A part of the exciting
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b (A f radiation beam passed through the cuvette was branched by a splitter plate into a channel for

~ measuring and monitoring the energy and time parameters of the laser pulse and into a channel
\\\ for monitoring its spectral characteristics. Analysis of the polarization state of the radiation at
the output of the cuvette with the amino acid solution was divided according to a two-channel
scheme using two mutually crossed polarization analyzers.

EXPERIMENTAL RESULTS AND DISCUSSION

During experiments on the study of the optical activity of aminoacetic acid solutions, we
noticed that the values of the recorded polarization rotation angles depend not only on the
parameters of the medium (concentration and degree of protonation of the pH of the solution),
but also on the energy, polarization and frequency characteristics of the passing laser radiation.
As is known, the effect of rotation of the polarization of light radiation is associated with the
circular gyrotropy of the medium by the difference in the refractive indices (RI) for the
conductive (I) and depolarized (1) circular components of the light wave. In this case, the angle
of rotation of the polarization when passing through a medium of length L is given by the
expression

¢=>n"-n") (L)
Where o- is the cyclic frequency of radiation and c is the speed of light.

CONCLUSIONS

In this regard, it seems to us that with systematic and detailed research in the future, the SVEP
method could be used to diagnose biological molecules in order to obtain spectroscopic and
stereochemical information about them.
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