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D.O. Chalyy, Lviv State University of Life Safety,
M. V. Shpotyuk, S.B. Ubizskii,
Lviv Polytechnic National University

OPTOELECTRONIC TEMPERATURE SENSORS BASED ON Ge-As-Se
CHALCOGENIDE GLASSY SEMICONDUCTORS FOR OPERATION IN
RADIATION-HAZARD CONDITIONS

Environment optoelectronic sensors based on optical fibers are known to be one
of the most perspective sensing devices revealed a number of essential advantages over
known counterparts, such as immunity to electromagnetic interference, lightweight,
small size, high sensitivity, large bandwidth and ease in implementing multiplexed or
distributed sensors, etc. Temperature, pressure and mechanical strains are most widely
control parameters measured with fiber-based optical sensors (FBOS). But despite
achieved progress in the last years, the development of high-reliable FBOS capable to
work in the hazard radiation environment is an actual problem up to now. Mechanical
stress measurements for structural integrity monitoring of reactor containment
buildings, chemical control of nuclear waste tanks and radiation monitoring of
geological waste disposals are only few examples of such industrial applications related
to environmentally-hazard extreme conditions.

The temperature T-monitoring within nuclear reactors is one of the most
promising areas, where FBOS can be successfully used alternatively to conventional
sensing . devices such as Pt-resistance thermometers. This sensor contains a
semiconductor crystal (T-sensitive functional element) like to GaAs coated with a
dielectric mirror, the both elements being epoxyied to the fiber tip. The fiber made of
pure silica glass is used as optical waveguard, the whole construction being protected
and mechanically strengthened with Teflon tubing. The main operation principle of this
T-measuring FBOS is grounded on a well-known negative temperature coefficient
dependence of semiconductor bandgap: the measuring of fundamental optical
absorption edge position yields the environment temperature.

However, this kind of T-measuring FBOS is hardly operated in the hazard
radiation conditions because of accompanied radiation-induced structural damages
hided the real value of pure T-related effect. Thus, in crystalline GaAs, the fundamental
optical absorption edge depends on both radiation defects and ambient temperature in a
too complicated manner to provide reliable T-measurements. This important problem
can be successfully resolved by corresponding choice of T-sensitive functional
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semiconductor element possessing a great T-induced shift of fundamental optical
absorption edge combined with relatively small or even negligible under-margin
radiation sensitivity.

In this work we report on the possibility of application of chalcogenide glassy
semiconductors of Ge-As-Se family as active media for T-measurmg FBOS.
Temperature and radiation-induced changes of optical transmission in the fundamental
optical absorption edge region was studied. Quasi-linear temperature dependences of
the optical characteristics were observed through the whole investigated range of
temperatures (from the room temperature to the glass transition temperature).
Additionally, negligible radiation-induced changes were recorded.
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B.B. Joix, k. mn., HJI. LLlepcmuniox,
JTvgigcokuii Oepacasnuil yrigepcumem 6e3nexu HCUmmeoisnbHocmi

MATEMATHYHE MOJEJOBAHHSA OIITUMAJIBHOI'O MAPIIPYTY
AOCTABKH PSIITYBAJIbHUX CJIVKB 1O MICIIb BAHUKHEHHA
HAJBBUYAHHUX CUTYAIIII

Cy4acri mpouecu rino6anizanii B pHHKOBiM €KOHOMILlI 0COGNUBO y CHOTOACHHS
CTHMYJIOIOTE PO3BHUTOK Cdep BHpOoOHHYHMX Ta couiansHUX nociyr. Lle Bce npu3BoauTh
a0 ypOaHizauii aiMiHICTPaTHBHO TEPHTOPIANGHMX OIWHHIL B MeramomicH. Taka
JUHAMiKa NPHYMHMIA 3pOCTaHHS MaciuTabiB BUHMKHCHHs HaJ3BMYaMHWUX CHTyaLlif
(zani HC). 3riano [1] ocHoBHOW npobieMoto 3abe3neyeHHs -edekTuBHOT nikBiganii HC
€ OTepaTHBHA I0CTABKA oco6OBoro ckynany Ha Micue BurukHeHHs HC y HalikopoTumit
TEPMIH.

Taka npobnema € axkTyaJpHOI OCKIIBKM NMOTpedye po3poOneHHs onepaTHBHOL
JOKYMEHTalil 3 BKa3aHHSIM HailKOpOTIIMX MaplUpyTiB CHigyBaHHS ONEpaTHBHO-
PATYBaIBLHHX I APO3ALTIB.

3ocepekeHHS CHIX Ta 3acobiB 3a MIHIMaIbHI TEPMIHH 3aleXHTh BIJ
IpaBUIbHOCTI BUOOpPY MapmipyTiB ciixyBaHHS. OCHOBHI NpHHIMNM Oa3yloThecs 3
ypaxyBaHHAM HaWMEHINOrO IIISXy CIIZYBaHHA Lmin T2 MaKCHMAIBHO MOJMJIMBA
JONYCTHMA WBHUAKICTh Vmar , Ha AKOMY 3a0e3nedyerscs MIHIM&IBHHA yac MpuOyTTS
niapo3ninis vHa HC.

YacTo BMHMKAIOTH ABa i Oinbine BUCOpPH MapLIpyTy CiiyBaHHH, Ae HeOOXiAHO
BuOpaTH onTHMaTLHAIN [2]. '

ITpu BuGopi MapIIpyTy CliZyBaHHA 3 TOYKH A B Touky b HeoOXigHo kepyBatuca
€KOHOMIEK 4Yacy 3 HasJBHOK INUBMAKICTIO Ha OiNsHKax Jnoporw. Yac cuigyBaHHA
BH3HAYaeMo 3a HOpMYIIONO:
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