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Abstract: The anisotropy induction by light in self-induced molecular aggregations ensemble of azodyes has been studied. In
the dynamic regime of anisotropy photoinduction the video-microscopy investigations of the film having photoinduced
anisotropy in the crossed polarizers have been conducted. It is shown that image formation herein can be carried out in the way of
light modulation of the granular anisotropy integral area of the film. According to an active light exposition, both the
concentration and sizes of molecular aggregates having photoinduced anisotropy are being modulated.
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1. Introduction
Gelatin or other gel films dyed by azodyes are the subject of
a keen interest because of their possible application in the
information optical recording, non-linear optics, holography
etc, which is based on the phenomena of the optical anisotropy
photoinduction [1].
It is known that film transparency with photoinducted
anisotropy is the function of active light exposition in the
crossed polarizers. Thus, when we imagine a film with
photoinducted anisotropy as a monocrystal, it is considered
that the abovementioned transparency modulation takes place
based on the modulation of birefringence value of the film.
However, besides, in our opinion, image formation in film
during the anisotropy photoinduction can be carried out in the
other way, in particular, anisotropy can be induced by "grain"
distribution and their concentration would be modulated by
light exposition [2].
In existing views, photoinduction of optical anisotropy in
azodyes is a result of cis-trans isomerisation process [3, 4]. To
obtain a clear effect, it is necessary that the dye concentration
in the solution is as high as possible. However, the high
amount of dye concentration in solutions unconditionally
leads us to self-induction of the dye molecules’ aggregates in
solid films, or leads to such state when aggregates are induced

by light stimulation [2, 5-11].
In [8, 10], in the gelatin film dyed by mixture of
Chrisophenine and Acridine Yellow saturated water solutions,
self induction of anisotropic micro particles ensemble has
been realized; and there has been carried out a control of
optical axes orientation and anisotropy integral area in this
ensemble.
In the work [11], in the polyvinyl film saturated by dye
"Mordant Pure Yellow" (MPY) anisotropy photoinduction in
the "granulouos" form has been observed; and the obtained
anisotropy integral area through the active light exposition
was modulated; there weren’t aggregates at the beginning and
we had a total isotropic starting picture.
Here, in distinction to [11], we present the results of
investigation, according to which the anisotropy
photoinduction in the polyvinyl film saturated by "MPY" [12]
in self-formed dye molecular aggregations is realized. These
isotropic self-formed aggregates appeared in the film
preparation process.

2. The Experiment and Results
The experiment was carried out for the polyvinyl film dyed
by “Mordant Pure Yellow” (MPY) with thickness of
approximately 100 mkm.
The absorption spectrum has a form presented on Fig. 1(a).
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The structural formula of the azodye “Mordant Pure Yellow”
(MPY) is presented on the Fig. 2(b).

Fig. 1(a). The absorption spectrum of the experimental film (polyvinyl alcohol
film dyed by dye “Mordant Pure Yellow” (MPY).

(a)

Fig. 1(b). Formula of the dye “Mordant Pure Yellow” (MPY).
(MPY)

The anisotropy photoinduction in the film was conducted
by linearly polarized light of the 100 w/2 Hg-lamp
Hg
from a
narrow spectral band containing 440 nm wavelength.
Observing of thee film with photoinduced anisotropy was
conducted in crossed polarizers. There was a 45 degrees angle
between the optical axes of polarizers (analyzer-polarizer)
(analyzer
and
polarization vector of active light.
In the dynamic regime of anisotropy induction, series of
anisotropic area images obtained in the crossed polarizers
have been recorded by the 5 Mpx microscopic ocular camera.
60 images have been shot (with 2 sec. time interval between
them).
Series of shot images conditionally in 4 parts have been
divided. Then
hen 4 images from all the series have been selected:
first, Fig. 2(a) - from the 1st part; next, Fig. 2(b) and (c) and (d)
— from the 3rd and 4th parts of the pictures’ series accordingly.
Here, pictures’ numeration matches with the increasing of
exposition time. Here, the same areas of figures by the
rectangular frame are outlined.
If we pay our attention to the area outlined by frame in the
Fig. 2(a), we can notice that the number of clearly visible
granular aggregates is much smaller than in the Fig. 2(b).
2(b But
in the Fig 2(c) the aggregates in the same frame are located
very densely.
ly. What concerns to the Fig. 2(d), we observe
almost continuous location of aggregates in the micro areas.
We’ve taken these 4 pictures from 4 categories based on the
defined visual effect only. Every single picture represents
typical situation in its category. There is no specified time
interval between the 4 presented pictures.

(b)

(c)
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4. Conclusion
Thus, it has been shown for the polyvinyl alcohol film
saturated by azodye “MPY” that the anisotropy induction can
be obtained by anisotropy photoinduction in dye molecular
aggregations, which are object of self-induction during the film
preparation process. According to the anisotropy exciter light
exposition, integral area of photoinduced anisotropy is
modulated in aggregates.
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Fig. 2 (a, b, c, d). images of film with photoinduction anisotropy in the crossed
polarizers.

3. Analysis of the Experimental Results
As we can see, under the influence of a linear polarized
active light in the film, optical anisotropy arises. Transmission
of the film in the crossed polarizers increases according to an
active light exposition. Anisotropy photoinduction is realized
in the single molecular aggregates.
Although the molecular aggregates were the object of
approximately same light intensity, in aggregates we obtain
the effects with different values. For example, the Fig.2c
shows clearly that light brightness, passed into aggregates
isn’t same in all places.
We assume it’s a reason is that we have the light influence
on the vector, not scalar environment. Here, reaction of
material on the action of the linear polarized active light is not
defined by energy only. It depends on the degree of
orientation-disorientation in the molecular aggregates as well.
The abovementioned reactions in aggregates are different,
because, in general, this degree in spontaneously induced
aggregates is not similar.
At the beginning, anisotropy is realized in the single parts of
molecular aggregates — in “centers”, whose concentration
and sizes increase according to active light exposition. This
causes increasing of aggregates alight “centers” areas and
rising of their visibility accordingly.
Thus, according to a light exposition, the integral area of
anisotropy micro parts in a film increases. It is easy to make
sure of it if we compare the microstructures of the pictures’
group presented here, which have been shot early and later in
time.
It is necessary to mark that all the images presented here are
obtained by the auto correction option. This option gave us the
difference in their colors.
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