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Dispersion caracteristics of thermaly evaporated multilayer thin fil-
ms, cansisted of ZnS and cryolite (Na3AlF6) , where investigated. The
structure of multilayers where of the tupe(l):

HL HL HL HL 64H IH IH IH IH,

where H is the layer of ZnS of the optical thicknes A /4 and of
high refractive index. L is the cryolite layer of the low refractive
index. Described structure presents Fabry-Perot filter with ZnS spa-
cer.

Filters were cbtained by evaporation an the glass substra-
te in the vecuum of 5-10-6 miHg at the temperature of 2%, Growing
rate was 500 & /min. Thidmess of the films have been opticaly can-
troled by measuring the change of intensity of transmited light.

Electro-optical apparatus consisted of an RCA 7102 photomur
ltiplier and an PAR lock-in amplifier. Registration of the signal ha-
ve been performed by using dual-channel recorder HP 7102B. Heating
of the sample have been performed by using an IR source of 500 W.

Interpretation of results

Multilayer optical filter were treated as Fabry—Perot interferameters
and dispersiaon curve shown an Fig.l. have been cbtained.
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~<~ 1. Refractive index curve for ZnS thin film,

185



186

Dispersion have been determined from transmission maxdmm by using the
relation @
A Ao
G S W

where d is the film thidmess, A and A o are wavelengths of successi-
ve maxdmm, AA is the free spectral range. Very important correlati-
on between our dispersion curve and those abtained by Hall and Fer-
gtsm(3)b¥ measurerents of reflection fram ZnS momolayer. On the basis
of experimental results, they found the refractive index by using the
relatim(3):

1/2 /2 _1/2
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where ne is the refraction index of film, ng is the refractian index
of substrate, R, reflection at points satisfying

nd=m A/4,

where m is an integer. The results are shosn on Fig.2.
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Fig.2. Index of refractian of ZnS.

Those results are camparable with dispersians obtained on
the bulk of znS by De Vore“), which can be seen an Fig.2.,too.

Carparison of the dispersion values cbtained by Hall and



Ferguson, by De Vore, and our results, (Fig.l. and Fig.2.) appears
that are qualitatively the same.

Successive thermal treatement of multilayer thin films show
dependence of transmission intensity, on tenperature. It has been fo-
und that the spectrum shifts towards larcer wavelengths by increasi-
ng temperature, and to oposite under the cooling process, accampained
with the significant loss of reproducibility. This means that the op~
tical properties irreversibly change as the function of thermal tre-
atrent. Following this, a resanable approach in the analysis is stru-
ctural investigation by means of electran microscopy. Preliminary re-
sults have shown grains of diameter of 200 R, which changes wnder the
process of thermal treatment. Further experimental effort is needed
to educate this prablem.
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