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KomMrekcHasi TudIeKTprUdeckass MPOHUIIAEMOCTh OKCHJa BoJb()pamMa Ha BCEX CTATUSAX €ro
ra30XpOMHOTO OKpaIllMBaHHUS B BOJOPOJOCOJEpXkaiield atMocdepe ObUIa BOCCTAHOBJICHA W3
CIIEKTPOB JUTMIICOMETPUYCSCKUX mapameTrpoB OunHapHoi tiéHkun WO3/Pd, u3MepeHHBIX B
BUIMMOM U OnmkHeM HH(ppakpacHOM Juamna3oHax. BoccraHoBieHue ObLIO TNPOBENEHO C
MOMOIIIBIO  AMMPOKCUMAIIUA CIEKTPOB JITUTICOMETPUUECKUX TMapaMeTpPOB JAUCIIEPCHOHHOMN
Mojenbio Koau-JlopeHia, a i1t onyMcanusi ONTHYECKOTO MOTJIONICHUSI ObUTH HCIIOJIH30BAHBI JIBE
¢byakuuun Taycca. bBeul mpoBenéH aHaiM3 DBOJIIOIUMK  TPAHUIBI  3alpEIIEHHON  30HBI,
IEHTPATBHBIX DHEPTHH, AMIUTUTYJ, CICKTPAIbHBIX IMHPUH ¥ HWHTETPAJIOB TaycCOB IPH
MPOTEKaHUM PEaKIMH BOCCTAHOBIEHUsA. Ha oOCHOBe pe3ynbTaToB OBUIO  C(HOPMUPOBAHO
MPEACTABICHUE O MEXaHW3Me TPOoIecca, CBS3aHHOTO C (OPMHPOBAHUEM KHUCIOPOIHBIX
BAaKaHCHUU Ha TOBEPXHOCTHU U B 00BEME OKcHa. DTH OCOOCHHOCTH MOAPOOHO OOCYKIAIOTCS U
MMOKa3aHO, KaK OHM BIUSIOT Ha onTH4eckre KoHCTaHTHl WO3.x 1 CKOPOCTH €Tr0 OTKITHKA.
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Puc.1l Usmenenne ¥ Bo Bpemenu s 6uaapHoi miéaku WO3/Pd wa A = 1200 um u o = 75° B
xone BoccraHoBieHus B 0,0500.% HxB Ar u mosTamHOe OKHCIEHHE C IIOMOILBIO
nepuoaudeckoro nodasienus 5 00.% O, B Ar. Ludpsl Ha 3aBucuMoctu W yKa3bIBalOT Ha
BpEMEHHBIE MPOMEXKYTKH, KOT/Ja MPOBOIMINCH W3MEPEHHUS CHEKTPOB AILTUIICOMETPHYECKUX
napameTpoB. BcTaBka MILTIOCTpUPYET MEPBYIO MPOU3BOAHYIO IO BpeMeHu napamerpa W
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The complex dielectric permittivity of tungsten oxide at all stages of its coloration in a hydrogen-
rich atmosphere was retrieved from measured VIS-NIR ellipsometric spectra of WO3/Pd bilayer.
The retrieval was done by fitting the spectra with the Cody-Lorentz dispersion model, and, for
optical absorption features, two Gaussian functions were added. The band gap edge, the
Gaussian center energies, amplitudes, spectral widths and integrals were traced as the redox
reaction progressed. Analysis of obtained data provides insight into mechanism of surface and
bulk oxygen vacancies formation. These peculiarities are discussed in detail and shown is how
they do affect the optical constants of WOz and potential sensors response rates.

------------------ 7'r = Time (min)
. (1] 26

22 24

Y (deg)
L\.
Y
\ ]

Time (min)

Pic.1 The ¥ change in time for the WO3/Pd bilayer at A = 1200 nm&ao. = 75° during reduction in
0.05 vol. % Ha in Ar and step-by-step oxidation by admixture of 5 vol. % O, to Ar. Numbers
within the gaps in the ¥ curve define time ranges for ellipsometry data measurement. The inset
illustrates the first time derivative of ¥



