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DispeISian caracteristics of themaly evaporated multilayer thin fil­
ms,  eatsisted of ZnS and ccyolite (Na�6) ,  where investigated. '!he
structure of mul.tilayeIS where of the tupe ( l) :

HL HL HL HL 64H UI UI UI UI, 

where H is the layer of ZnS of the q>tical thicknes A / 4 and of 
high refractive index. L is the ccyolite layer of the lcw refractive 
index. Descrlhed structure presents Fab:cy-Perot filter with ZnS spa-
cer. 

FilteIS were obtained by evaporation en the glass substra-
-6 0 te in the vac1.rum of 5 • 10 nnflg at the tenperature of 25 C .  Gror.dng

rate was SOO R /min. 'lhickness of the films have been q>ticaly cxn­
troled by neasuring the dlange of. intensity of transmi.ted light. 

Electro-q>tical apparatUK cmsisted of an OCA 7102 photomu­
ltiplier and an PAR lock-in anplifier. Registratien of the signal ha­
ve been perforrred by using dual-dlarmel recorder HP 7102B. Heating 
of the sanple have been perforrred by using an IR source of SOO W.  

Inte:rpretatien of results 

Multilayer cptical filter \tlere treated as Fabry-Perot interferareters 
and dispeISiai curve shc,,,m en Fig. 1 . have been obtained. 
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..,� � 1 .  Refractive inrex curve for ZnS thin f.il.Pl. 
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Dispersion have been detenrdned fran transmission naximum by using the 
relatim <2)

whei:e d is the film thidmess, A 1 and A 2 are wavelengths of sucx::e.mi­
ve maxi.nun, A). is the free spectral range. Very inportant oorrelati­
on between our dispe:rsiai curve and those cbtained by Hall and Fer­
gusm ( 3�� rneasurenents of reflecticn £ran ZnS rronolayer. en the basis
of e:xperinental results, they fomd the refract! ve index by using the 
relatim <3> :

where nf is the refractiai index of film, n
9 

is the refractim in&x 
of substrate, R

0 
reflection at points satisfying 

nt°' = m >../4 , 

� m is an integer. '1he results are shom en Fig. 2 .  
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Fig.2 .  Index of refracticn of ZnS .  

1hooe results are oc:nparable with dispersiCl'lS d:>tained on 
the bulk of ZnS by �  Vore <4 > , which can be seen en Fig. 2 . ,too. 

Cmparison of the dispersicn valms d:>tained by Hall and 



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

Successive thei:mal. treatenent of multilayer thin fihrs show 
dependence of transmissicn intensity, m tenperature. It has been fo-
1.md that the spectrum shifts towards larger wavelengths by increasi­
ng tenperature , and to qx:site mder the CXlOling process , acoarpained 
with the significant loss of reproducibility. '!his neans that the op­
tical properties irreversibly change as the functicn of thei:mal. tJ:e­
atnent. Follc:wing this , a rescnable approach in the analysis is s� 
ctural investigation by neans of electrcn microscopy. Preliminal.'Y re­
sults have sho,m grains of dianeter of 200 R, whidl changes under the
p:rocess of thennal treatnent. Further el!perinental effort is needed 
to educate this prcblem. 
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