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Abstract 

This is an experimental work carried out using speckle interferometry to measure birefringence of liquid 

crystal material at different wavelengths in the visible region and refractive indices were also measured. 

Refractive index of the liquid crystals depends on temperature at certain wavelength in the isotropic and LC 

phases was investigated. 
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Introduction 

Substances that aren’t as ordered as associate ordered solid, but have a point of alignment are 

properly called liquid crystals. The tendency of the liquid crystal molecules to purpose on the 

director ends up in a condition referred to as anisotropy . 

The birefringence of a liquid single crystal stuff swollen with an occasional relative molecular mass 

liquid crystal was through an experiment measured by polarizing microscopy as a perform of 

temperature . Another work describing a convenient and correct technique for measuring the 

optical path difference induced  by a birefringent crystal was given by electro-optic modulation . 

Birefringence measurements at the wavelength 632.8 nm for a few common nematic liquid crystal 

cells were studied . 

New pointers for choosing or synthesizing the liquid crystals with the specified birefringence were 

established . The birefringence of the liquid crystal as a perform of the temperature was measured 

with and while not electric field. It was shown that the birefringence decreases with increase of 

temperature . 

The tilt associate angle distribution of a nematic liquid crystal mixture doped with two 

anthraquinone derivatives hav-ing totally different molecular shapes was measured as a function of 

an external alternating applied voltage. 

A scanning conoscopic technique was wont to live the temperature dependence of the two indices 

ne, no and of the optical activity for uniaxial liquid crystals . A theoretical and experimental 

approach for measuring birefringence of anisotropic  materials was delineated . 

Each liquid crystal (LC) material has its own specific combination of structural moieties, that 

determine sure part morphology, particular values of melting points and transition temperatures. 

What is more, the combination of structural moieties determines the physical properties of 

materials that are vital once they are thought-about for specific applications. 

Five thermotropic LCs compounds regionally prepared were investigated during this article. The 

structure of thermo tropic liquid crystal materials used is 4-substituted phenyl- 4-alkoxy benzoates 

[10] that have the subsequent structure: 

 
 

where n is integer number, and X is the extension group that is varies from the electron-donating 

CH3O and also the electron-withdrawing NO2. 

 

Experimental measurement of refractive index by Abbe Refractometer 

Abbe refractometer equipped circulating water bath around the prisms (Abbe “60” refractometer 

Serial No. A87067, form of instrument, commonplace 60/70) was used for measuring refractive 

indices of the LCs at different wavelength and different temperature.  The temperature of water was 

controlled by a thermostat inside ±0.1°C. A white light was used with interference filters of 

wavelengths (638.3 nm, 577 nm, 546 nm, 435.8 nm), and Na spectral lamp of wavelength (589.3 
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nm). The dispersion relations between the refractive indices and also the wavelengths at sure 

temperature in their identical part and liquid crystal part for samples I 6a, I 8a, I 6e, I 8e, and i 14e 

square measure shown in Figures 1-5. 

Speckle interferometry technique was accustomed measure birefringence of the LCs. The optical 

setup used is shown in Figure 6. The samples were place into an electrical oven for mensuration 

birefringence at a precise temperature. The interference pattern for both standard and extraordinary 

parts were exaggerated by qp, where p is that the distance from the lens to the article reduced by 

the term t (1 – n), and Q is that the distance from the lens to the image; t is that the thickness of the 

liquid crystal whose refractive in- dex is n. the images were taken on heating and cooling cycles. 

Interference Young fringes from the speck-legram for sample “I 8a” at optical maser source of 

wave-length 632.8 nm is shown in Plate 1. 

The values of refractive indices of the thermotropic LC materials were determined conjointly by 

using the spectrophotometer device (The Lambda three Double-Beam UV- visible 

spectrophotometer) that is offered in 190 to 750 nm or 190 to 900 nm wavelength ranges and 

accept a full complement of accessories. This device was modified for heating the sample by using 

controlled electric oven. the value of ratio was determined by mensuration the reflectivity values of 

fabric [11]. A small difference within the accuracy of the values of refrac tive indices was noticed 

between ≈0.001 to ≈0.01, when examination results between values measured by the abbe 

refractometer and also the spectrophotometric technique. 

 

 

Fig 1. Dependence of the refractive index (n) on wavelengh (λ) at given temperatures, T = 75°C, 80°C in 

isotropic phase, and 70°C, 65°C in LC phase for I 6a liquid crystal.  
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Figure 2. The relation between refractive index (n) and wavelength (λ) at certain temperature, T = 

85°C, 90°C in isotropic phase, and 75°C, 70°C in LC phase for (I 8a) liquid crystal. 
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Figure 3. The dispersion relation between refractive index (n) and wavelength (λ) at certain 

temperature, T = 60°C, 65°C in isotropic phase and 55°C, 50°C in LCs phase for I 6e liquid 

crystal. 

 

 

Figure 4. The dispersion relation between refractive index (n) and wavelength l (nm) at 

certain temperature, T = 70°C, 75°C in isotropic phase and T = 65°C, 60°C in LC phase for I 

8e liquid crystal 
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Figure 5. The dispersion relation between refractive index (n) and wavelength (λnm) at 

certain temperature, T = 86°C, 92°C in isotropic phase and 84°C, 78°C in LC phase for I 14e 

liquid crystal. 

 

Plate 1. The interference Young’s fringes from specklegram for I 8a, thermotropic liquid 

crystal with laser source of wavelength 632.8 nm 

 

Table 1 
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Conoscopic measurement 

In order to produce tilted homogenous orientation, a layer of LC material was sandwiched between 

2 glass plates. The structure that results behaves like optically uniaxial crystal and the problem was 

to simply determine the angle of optic axis to the glass panel.  The structure was examined using 

polarizing microscope between crossed polarizers in convergent light. 

 

 

Microscopic pictures for crystalline phase 16a, 18a and 16e liquid crystal materails under white 

light source. (sample between crossed polarizers.) 

Conclusion 

Refractive indices and birefringence was obtained from thermotropic liquid crystals.  It was 

concluded that value of birefringence increases with increase in number of carbon atoms in the 

termial alkoxy group. 
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