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TWIST- AND SUPERTWIST ANTIDAZZLING DEVICES WITH LOCAL 
REDUCTION OF BRIGHTNESS 

ALEXANDER KUZNETSOV, VICTOR BELYAEV, NIKOLAY KOVTONYUK, 
central Research Institute "cometan 
5, VelozavodsKaYa U1.D MOSCOW 109280 Russia 

ABSTRACT. single- and multichannel optoelectronic 
modulators with twist- and supertwist transmissive or 
reflective LC cells are described. The PosslbilitY of 
antidazzling aplications of these devices at low 
bacKground intensity (ODl-10 1x1 is discussed. 

1. INTRODUCTION. 
me llald crystalline shutters may reduce the light 

beam by a factor tens and more during a short time interval 
(0,l-10 ms). It 1s especially useful to eliminate the 
bllndeness of an operator in many aPPlications. In this 
Paper we describe the design and controlline regime of two 
types of antiglare modulators With total and local 
reduction of brlatness of a daZZlinf3 light source. 

The first one is single-channel optoelectronic 
transformer with threshold dependence of cell's 
transmission on input light intensity.  his device Provides 
the total reduction of brightness. The second one 1s an 
optically addressed spatial light modulator (OA SLM). It 
consists of an aggregate of optoeiectronic shutters With 
the threshold inmt-output intensity characteristics. These 
shutters interact very we% due to low dlffUSlOn of 
charge carriers in Photosensitive Part of a SLM.The 
threshold input-output characterlstlc Provides the 
reduction of intensity only of very bright Parts of an 
image transformed. For antiglare applications twist- or 
supertwist shutters may be useful. AUtOlMtiVe light 
control sunglasses are described in Ref.1. me a-si solar 
battery controls the transmission of two twlst-cells in 
intensities ranee 1000-20000 1 x. ObViOUS 1 Y these 
glasses may not operate at low illuminance level as an 
antiglare device. The local reduction of bright Parts of 
an image is described in Refs. 2.3. The SLMS tYPe 
"PhOtOCOndUCtOr - liquid crystal" (PC-LC) were Used. These 
ones are slow in cornParison with metal - dielectric - 
semiconductor - liquid crustal" (MDS-LC) structures Which 
operate usually in a reflective mode. The Purpose of our 
paper is the design of the single - and mUltlCha~e1 
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OPtOelectronlC antiglare device with total or local 
reduction of light beam which operate at relative low 
intensity level (0.1- 10 1x1. 

2.TWIST ELECTROOPTIC SHUTTER FOR ANTIGLARE SPECTACLES. 

The Problems of road VlSibllltY under highway 
Conditions OCCUPY a special Position in traffic safety. UP 
to 15% of all accidents t a e  Piace in Conditions of limited 
VlslbllltY on the average 141. One of the main reasons for 
traffic accidents is that the upper beam of head lamps of 
the oncoming vehicles dazzles a driver. To eliminate the 
dazzling effect it is necessary to reduce the luminous flux 
by the factor of 10-50. 

 his Paper describes device that Prevents blinding of 
the driver by the distant beam of head lights of oncoming 
traffic. The device consists of two eiectrooptical liquid 
crystalline shutters (twist cells), the g o w i e s  frame and 
of electronic control circuit, allowing to vary the light 
transmission of the shutters, as the illuminance of the 
Photodetector varies. The design of the device is Presented 
in Fig. 1. The electronic control circuit comprises a 
square-wave generator of monoPo1ar Pulses. A Photodiode is 
in the supply circuit of the generator, which shuts off the 
cell's bias voltage in the case of absence of the input 
exposure . 

The thlcKness of the liquid crystal material laver is 
specified in accordance wlth the Condition of the second 
Gooch-Tarri maximum 151. For liquid crystal line material 
ZhK-1282,having the birefringence value 4 n : 0,14 , the 
thlcKneSS of the layer L is %fi/eAn, 1. e. L : 12.6 0 m, 
if 3 :: 0 , 5 5 ( y  m. TO Provide the uniform twist of the LC 
laver the chlral dopant is introduced into the material 
with a concentration chosen from to the condition 
C<O,25A/L,where A is the twisting ability of the dopant. 

Now we describe the method of the operating device. 
The threshold value of the dazzling illumination on 
driver's eyes is equal to 1,4 - E luxes according to t41. 
men the Photodetector illumination exceeds this value, the 
control curcuit generates a consequence of monopolar 
voltage Pulses into the electrooptical shutters. AS a 
result, the transmission of liquid crystal shutter 
decreases 40 - 50 times. m e n  the input exposure 
decreases UP to the level below the threshold value, the 
control curcuit shuts off the generator , the LC 
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Fig. 1. Deslgn of antiglare devlce: i - frame, 2 - 
electro - OPtlc shltters ( twlst cells 1 ,  3 - 
Photodetector, 4 - modulator (electronic Ke~),5 - 
wires, 6 - battery tor generator) 

orlentation relaxes lnto the lnltlal posltlon and the 
shutter Is open. In the case of full reorlentatlon of the 
llmld crystal the Wldth of angular dependence 13 l n v e r ~ e l ~  
ProPortionaI to the Product of optical anisotropy and 
thlcKness of the liquid crystal layer. The half-wldth of 
angular dependence was 0,5 rad at the thlCKneSS of ZhK-1282 
12em. 

Under these condltlons an appreclable attenuatlon of 
the distant llght of oncoming traffic and small attenuation 
of close light of a cirlving car taKe ~laceC61. The use of 
antldazzllng spectacles by drlvers of transport vehicles In 
COndltlonS of darKness enables the drlvers to adapt to 
distant and close headlight beams what leads to reductlon 
of eye's accomodatlon tlme, and lncreases the safety of 
drlvlng. 

3.SUPERTWIST REFLECTIVE SPATIAL LIGHT MODULATOR WITH 
LOCAL REDUCTION OF A BRIGHT LIGHT SOURCE 

AIIY SLM consists of Photosensltlve and 1 lght 
modulatlne parts whlch are distanced bY a dielectrlc 
mirror. The flrst one 1s the HDS-structure (TTO electrode - 
optical glue - GaAs Plate 50 m thlcK). The dlelectrlc 
mirror reflects the vrslble ranee of spectrum and transmlts 
the IR one. Therefore, we use the Infrared beam to wrlte an 
Image on the HDS and the vlslble beam to read the image 
transformed. The electrooptlc layer Is a ,Planar orlented 
tWlSted nematlc LC. me twist angle :63,6 tem+i) _tm - an 
Integer) and optical Phase retardatlonAnL = (h/e\S 2) (2m+ll 
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(an - Lc birefringence, L - LC layer thicKness, % - read 
llght wave length) are chosen from E7,63 to transform a 
linear polarization into a circular one. when a LC layer Is 
not deformed by the electric field the output after by the 
electric field the output Polarization is PerPendicular to 
the input one after the reflection. The deformed LC layer 
dOeS not change the Polarization of a read light beam. me 
electrooPtics of such Cells was investieated in Ref.9. 

transmission characteristics and higher PhotOsenSibilitY of 
the SLH. me low value of An 0,045 reduces the 
requirement to the LC layer thicKness homogeneitr. The 
White light beam is transformed bY the SLH Without a 
Slnlflcant colourine. The Similar design of the LC layer 
were used in Ref. 10 in an a-si SLM. 

The experimental scheme is shown in F i B . 2 .  The 
objective 05 Projects an image of low-aneie bright light 
source on the semiconductor surface. The Polarizing light 
d lvider c transformes the Phase-modulated reflected 
read-beam into the amplitude-modulated one and guides it on 
ocular 02 before the operator's eye. 

The input-output intensity characteristics is shown in 
Fig. 3. The fiat interval of Iout (Iin) dependence 
CorresPonds the absence of variation of intensity of 
transformed image m e n  the input Intensity Increases, 1. e. 
the reduction of brightness of a light source relative to 
the bacKground intensity. The threshold intensity I+ and 
reduction coefficients Kpd may be controlled by the 
variation of driving Parameters: voltage u and irenuencv f. 
When f increases the It+, value increases too and KWd 
diminishes. The steepness of Iout(1in) CharaCteriStiCS 
depends strongly on a ratio of thiCKneSSeS of LC and 
dielectric layers and on LC Parameters, such as dielectric 
anisotropy and elastic constants ratio Cii , i23.  

10-30 
at qn 2100-1000 ix. It is necessary to enlarge this value 
and use additive eiectrooptic Shutter for welding 
applications; 

The twist angle yb = 1 9 i o  Provided steeper voltage - 

The real value of Kr& of white light beam was 
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6 

F l g . 2 .  Scheme of measurement of Parameters of local 
brlahtness reduction. I - Input light beam. 2 - 
oblectlve 01, 3 - light - divider, 4 - SLH ( LC - 
llmld cristal, DM - dleleCtrlC mirror, s - 
SemlcOnductor layers), 5 - ocular 02, 6 - observer’s 
eye or Photodetector. Iln and IOUt llght beams are 
also ShOWI1. 
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loo 

F i g . 3 .  me dependence of output image intensity lout 
on input intensity Iln at supply frecruencles 5 (11, 
1 ( 2 1 ,  0 , l  ( 3 )  KHZ, 
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