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LIQUID CRYSTAL ELEMENTS OF LASER OPTICS.
THE OPTICAL ISOILATOR
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ty of liquid crystals application for the optical
isolation of laser systems. The appropriate elements
containing different mesogenic materials have been
made. The results suggest that these elements are
very useful in laser systems,

INTRODUCTION

PEQUAPID Sy Jr- ~pevieipeiy

In the case of the interaction of high-power-laser-ra-
diation with the target the protection of laser is ne-
cessary. The part of reflected beam returns to the ge-
nerating system and can damage the optical elements. The
task of the optical isolators placed in the beam path

is the transmission of radiation emitted and high dam=-
ping of returned beam. Up to now the Faraday’s rotators
have been used as the optical isolators1. Recent re-
sults suggest that the same role can play the thin pla-
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nar layer of cholesteric liquid crystal (CLC).

The liquid-crystal-optical-isolator (LCOI) works on
the base of well-known effects: the circular dichroism
and the selective light reflection. The CILC layer ref=-
lects the circular polarized wave having the polariza-
tion sense the same as the CLC helical twist sense and
transmits the wave having the opposite sense of polari-
zation.

EXPERIMENTAL
All studies have been done for YAG:Nd3+ laser with wa-
velength A5=1.06 um which worked in normal mode (T&=O.3
ms), Q-switched mode (T&:BO ns) and rejected pulse mode
(ti=1 ns). The A, of CLC mixtures have been controlled
by means of Beckman 5170 spectrofotometer.

Because of temperature histeresis and strong tempe-
rature dependence oi?ao of cholesterol ester mixtures
the studies have been done for the mixtures of nematic
and chiral compound: hexylcyanobiphenyl + cholesterol
chloride (A), Merck Licristal ZLI-2457 + 4,4?-di(2=-me-
thyl)butyloazoxybenzene (B) and W5CL3 made by WAT (C).

The example of temperature dependence of RO i3 shown
in Fig.1., For these mixtures the values of transmission
coefficients t* for the mode with the circular polariza-
tion sense the same as the helical twist sense and t~
for the opposite mode have been measured by the system
shown in Fig.2. Then the contrast ratio

=t 1)

has been calculated ( see Fig,3). The experimental
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error of K was 5 per cent and reproducibility was 10
per cent, The cells with different thickness and surfa-
ce conditions have been made by common LCD technology.
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FIGURE 1, The temperature dependence of AO for mixture,
The spectral range of selective reflection is shaded.

The contrast ratio of CLC depends on the beam elli-
pticity
1
£ B o, (2)

o

where E1 and E2 are the radiation energies measured
parallelly ‘oshorter and longer axis of polarization
ellipse, respectively. The g has been changed by ad-
Justing of the voltage on the Pockels’ cell (see Fig.4).
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FIGURE 2.The system for contrast ratio measurements.
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FIGURE 3. The temperature dependence of XK for 12 Jm
thick layer of the mixture C.
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FIGURE 4.The beam ellipticity dependence of total
transmission of 12 pom thick layer of the mixture C,

COWNCLUSTIONS

The values of contrast ratio were 50-70, They were inde-~
pendendent o temperature and angle up to 7 angle degrees.
They were higher for mosaic layers than for strictly pla-

nar layers. The maximum values of K were obtained for
layers 30 pm, but the thickness dependence of K was re-
latively weak. The shorter were %;, the lower was K, The
LCOI has many adventages: simple technology, low cost,
high aperture, absence of power supply, high contrast
ratio,
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