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[IpennioxkeH u peain30BaH OBICTPOACHCTBYIOIINI JCIICBBIA ONITUYECKHII
XEMOCEHCOpP Ha OCHOBE ITOJIHOIO BHYTPEHHEIO OTPA’KEHUS CBETAa HA TPaHULE
CTEKJIO — KpeMHEe3eMHbI (OTOHHBIN KpucTaul. OH COCTOUT U3 UYBCTBHUTEIIb-
HOW KpEeMHE3eMHOI TIEHKH (POTOHHOTO KPUCTAILIa, UCIOIb3yEMOM B KaUeCTBE
stamona ®abpu—Ilepo, HaHeceHHOW Ha CTEKIAHHYIO Tpusmy (puc. 1.5, a).
CencopHble cBOICTBa OCHOBaHBI Ha () (eKTe KanuUIIpHONH KOHACHCALUU I1a-
pOB amMMHaka Ha MHUKpocdepax (POTOHHOTO KpucTalljia, MPUBOISAIIEH K U3Me-
HEHUIO TOJIIIMHBI IIEHKH.

[TpennoxeHHass cxemMa MakCMMAaJIbHO MOBBIIIAET PEe3KOCTh MHTEppepeH-
IIUOHHOW KapTHHBI M, CJIEJOBATEIbHO, YYBCTBUTEIBHOCTh CEHCOpa (pHC.
1.5, b). UyBCTBUTEIBLHOCTS TAKOTO CEHCOpa COCTaBiIIeT | MOJICKYIy HAa MHJI-
JIMOH 1IpH BpeMeHu oTkiauka 100 mc.

We develop a versatile gas sensor based on the condition of the total in-
ternal reflection at the glass-photonic crystal interface and a corresponding de-
tection scheme for rapid and precise measurement of vapors. The sensor con-
sists of a vapor-sensitive photonic crystal film as a Fabry—Perot etalon deposit-
ed on a solid substrate (e.g., large face of a glass prism or glass slide) (Fig. 1.5,
a). This arrangement maximizes the Fabry-Perot accuracy and, hence, the sen-
sitivity of the sensor (Fig. 1.5, b). Such a scheme and specific physicochemical
properties of submicron silica particles provide photonic crystal sensor selec-
tivity due to capillary condensation of ammonia vapor with a sensitivity of

1 ppm with a response time of 100 ms.
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Puc. 1.5. a — ontudeckas cxema; b — 3aBUCHMOCTD KO (PHUIIMECHTA OTPAKEHHS CBETA
BHYTpH IUICHKH OT yIJIa HaJeHUs 10 BO3ACHCTBUS aHAINTA (CIUIOIIHAS KPUBasi) U



1ocJe BO3ICHCTBUS C KOHIeHTpanuel 1 ppm (MyHKTUpHAs KpUBasi)

Fig. 1.5. a — optical scheme, b — reflectance of light within the film versus the angle of
incidence before (solid curve) and after (dashed curve) exposure of the analyte.
The analyte concentration is 1 ppm
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