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Related topics 
Experiments on fundamental physical properties of liquid 
crystals, determination of the orientation of liquid crystal 
molecules, highlighting the twisted nematic mode, effects of 
applying a voltage to the liquid crystal, phase variation, 
polarization and amplitude of a laser beam, threshold and 
saturation voltage, response time and relaxation of the liquid 
crystal, influence of the incidence angle on the contrast, study 
the characteristics depending on the temperature 
 
Principle 
The nematic liquid crystal molecules tend to orient themselves 
so spontaneously parallel to each other. On the other hand, 
they are anchored securely to the sides of glass through 
orientation layers. These layers are such tiny parallel grooves 
made by rubbing, so that the liquid crystal molecules near the 
walls are positioned in these tiny grooves. In the absence of 
electric field, the molecules moving naturally in the form of a 
helix. In the presence of an electric field exceeds a critical 
value, the crystal molecules liquid off the walls tend to be 
oriented parallel to the field. A sufficient electric field thus 
destroys the helical structure, this is called the Fredericks 
transition. When the electric field is no longer present, the 
molecules liquid crystal spontaneously resume a helical 
structure because they tend to revert parallel to the first 
molecules anchored along the walls. 

 
Equipment 
Optical bench (1 m) with adjustable base   1 
Standard slide mount for optical bench  4 
Rotation slide mount for optical bench (+/- 20°)  1 
He-Ne laser 0.8 mW, 230 VAC, linear polarization  1 
Polarizer with precision rotary mount  2 
Liquid crystal cell of TN-90 (Twisted Nematic 90 °) 1 
Cell holder - width 75 mm  1 
Silicon Amplified detector with adjustable gain  1 
Wave function generator (2 channels)  1 
Oscilloscope (2 channels, digital, color)  1 

Tasks 
1. Study the influence of voltage on the transmission. 
Measuring the signal at the detector output as a function of 
effective voltage applied to the cell allows to determine the 
threshold voltage and saturation voltage. 
2. Study of the influence of incidence angle on the 
transmission and contrast calculation  
3. Measure the time response of the cell. The rise time (or Ton) 
is the response time of a cell, to which we apply a voltage 
higher than the initial tension. The decay time (or Toff) is the 
time it takes to stabilize the molecules when they are 
subjected to a voltage below their starting voltage. 
4. The measures are also possible depending on the 
temperature using the model of thermostated cell.  
 
 

 
 
 
 
 
 
 
 
 
 
 

Digital Multimeter  1 

 

 

 

EXP 
T9540 Liquid Crystal Cell Study 

Nematic liquid crystal 
thickness : 4.7 microns 
 
Optical effect: twisted nematic  
 
Active surface of the liquid 
crystal : 15 x 15 mm 
 
Support material used : glass 
 
Optimum wavelength : 0589 
microns 
 
External dimensions : diameter 
80 mm  

Fig. 1: Experimental setup for crystal cell study 

 


