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Introduction

One of the natural properties of a liquid crystal is its birefringence. Often, the feature is used for the construction of polarizing elements, light intensity or phase modulators, and
sensors but also it has the potential to be used as an additional tool for the study of electronic absorption bands of LC in the UV and near-UV region. Such an approach is
suggested in the contribution.
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The material we studied was a thin film of nematic liquid crystal, 6CHBT. = « + + measured
The investigation was performed at the temperature of 24.5 °C. The sample < 3000 . o, Pl 219.31 107.54
thickness was (30 + 0.1) um. Light from the halogen lamp impinged the first % L . | G m?3  27210° 5.12.10°
polarizer, propagated through the LC sample and was collected by an optical = 2 i : .
fiber with a core diameter 400 um and a numerical aperture 0.39 placed 1000r- ;
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o= | %\ Fig. 3 The measured channeled spectrum fitted by the calculated one using Eq. (1) and Eq. (2).
F{_{:wum ”* Figure 4 shows the phase birefringence dispersions calculated according to Eq. (2) using the

parameters listed in TAB.1. The deviation between them is illustrated by their ratio plotted in Fig.
5. For clarity, there Is also plotted a curve representing the unity which expresses the case when
the two dispersion curves would be the same. Thus, it can be seen that the deviation between
. dispersion curves calculated according to 1- and 2-bands models is a maximum of 1%.

M, Nevertheless, the deviation between the measured and the calculated channeled spectrum,
which is less than 2.5% in our case, is decisive.

Fig. 1 Set-up used for investigation of 6CHBT liquid crystal phase birefringence.

It stems from the theory that in case of a uniaxially birefringent sample,
which Is placed between two crossed plane polarizers, the intensity of light
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behind the second polarizer is expressed by Eq. (1) % 0.175
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By rotating the stage with the sample we found its proper position for which a - T $ 0090
well detectable characteristic channeled spectrum emerged at the OSA (Fig. 2). 380 426 472 518 564 610 656 702 748 794 840
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Fig. 2 The measured channeled spectrum. 0
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The dispersion of phase birefringence An(\) can be determined from the Wavelength [nm]
measured channeled spectrum using Eq. (1) and an appropriate model Fig. 5 The ratio between phase birefringence dispersions calculated according to 1- and 2-bands models.
describing the birefringence of the liquid crystal, e.g. one expressed by Eq. (2) :
2272 Conclusions
An (/I,T ) ~ Z G ; (T ) - / > We investigated the phase birefringence dispersion of pure 6CHBT liquid crystal in the visible
J A _/lj spectral range and at the temperature of 24.5 °C. The phase birefringence dispersion An(\)
was determined by fitting the calculated channeled spectrum to the measured one. The

Results and discussion deviations between the measured and the calculated spectra were about 10% in the case of a
The phase birefringence dispersion (particularly, the parameters 4, and 1-Pand model and less than 2.5% in the case of 2- bands model and stayed unchanged also in

G(T)) was found by fitting the measured channeled spectrum with the function ~ ©45° of a 3-bands model. Such a good match promises to use the approach as a

| . . — complementary investigation method of LC optical properties to the existing absorption or
described by £q. (1) In which the phase bwgfrmgence An{}) had"the oM ellipsometric measurements, the aim of which is to characterize the optical properties of a liquid
expressed by Eq. (2). Table 1 shows the particular values of the parameters

obtained by the fitting in cases of the considered 1- and 2-bands models. The Crysial SR
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