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C UCIIOJIB3OBAHUEM OIITUYECKUX JATYMKOB
HA OCHOBE JABYJIVUEIIPEJIOMJIAIOHINX KPUCTAJIJIOB

IIpeonooicen npunyun u npeocmasgieHvl
KOHCMPYKMOPCKUe peuienus O1s peaiusd-
Yuu NONAPUZAYUOHHO-ONMULECKO20 MeMmO-
0a usMepeHus, memnepamypwl, 0CHOBAHHO-
20 HA MeMnepamypHbuiX USMEHEeHUX 08Y-

ayuenpenomienus kpucmannos AlLO; u
LiNbO,,

Hawnboee pacipocTpaHeHHBIMH U HCTIOTB3YEMbIMU
METOIAMH H3MEPEHHS TEMITEPATYPhI SIBITIOTCS TPMOAIICK-
TpHYIECKUE KOHTAKTHBIC METOJIBI C HICIIONB30BAaHUEM TEP-
Momap U TepMoMeTpoB compoTtusienus [1]. Ognako B
OTIETBHBIX CIYYasX TOYHOCTb TAKUX M3MEPEHUH orpa-
HITYEHa MOT PEITHOCTSIMH, 00y CIIOBIICHHBIMH TEMITEpPaTy -
HBIMH [ITyMaMH 1 IPOLIECCaMU, IMEIOIIIMHU MECTO B TEP-
MOJIaTYHMKAX IIPH BEICOKUX TeMIlepaTypax. Pazmenienue
KOHTaKTHBIX TEPMOMETPOB Ha OOBEKTE M3MEPCHUIH TAKKE
B OOJIBIIIEH MM MEHBIIIEH CTETIEHH UCKaXaeT ero TeMIle-
paTypHoOe I0Jie ¥ BBI3bIBAET COOTBETCTBYIOIINE OTPElll-
HOCTH, OCOOCHHO B CITy4asx, KOIjia pa3Mepbl TepMora-
PBI COM3MEPHMEI C pa3MepaMH 00bEKTa HCCIICIOBAHUN.

B poMBIIIIEHHOCTH IMPOKO IPUMEHSIFOTCS IEPOME-
TPbI U3JTYUCHUS, IIPU UCITIOJIb30BAHUH KOTOPBIX TEMIIEpA-
TypHOE T0JIe 00BbEKTa N3MEpPEHNUS He UCKaxaeTcs. OqHa-
KO 37IeCh BO3HHUKAIOT TPYIHOCTH, CBSI3aHHBIC C BIISIHU-
€M JTy4eHCITyCKaTeIbHBIX XapaKTePUCTHK 00BEKTa, Xa-
PaKTEPHCTHK IPOMEKYTOUHOM CPEIIBI, U3ITyYCHHS [TOCTO-
POHHUX 00BEKTOB Ha TOYHOCTH H3MepeHuil. [Tupomerprr
CITy’KaT, B OCHOBHOM, JUISI U3MEPEHHS BEICOKUX TEMITE-
paryp, T. K. B 00JIaCTH HU3KUX UX MCIIOIb30BaHUE MPO-
OJIEMAaTUYHO M3-33 CHIIBHOTO BIIMSIHUS HA HUX U3JTy4e-
HUS OKPYKAIOILeH cpeibl, a 171l U3MEPEHHs TEMIIepaTyp
Hmxe —40°C nrupoMeTphl He IPUToTHEI BOoOIIIE [2].

[TosTomy ipobiieMa morcka NPUHIMITHATEHO HOBBIX
METO/IOB OMpe/IeNIEHUs TEMIIEPATYPhI, B YaCTHOCTH Oec-
KOHTAKTHBIX, IIOBBIIICHNEC TOYHOCTHU €€ I/ISMepeHI/Iﬁ aAKTy-
anbHa U CEeTO/IHS.

OnHIM 13 0€CKOHTAKTHBIX METOIOB H3MEPEHHS TEM-
TIepaTyPHhI SIBISICTCS ONITHUESCKHIA METO/T, 0a3UPYIOIIHHCS
Ha M3MEHECHUH ONTHYECKUX CBOMCTB MOHOKPHCTAJLIOB
MIPY UX HArPEBAaHHUH WITH OXJIQJKICHUH.

Ienmbro HacTOsIIIEH PAOOTHI OBLIIO 000CHOBAHKE TIPHH-
IUITa JeHCTBHUS U pa3pabdoTKa CXEMbI peallu3alud Tep-
MOMETPUYECKOTO YCTPOIICTBA, OCHOBAaHHOTI'O Ha SIBJICHUU
M3MEHEHMs ONTUYECKHUX CBOMCTB JIBYITy4erpesoMIIsIo-
[IMX KPUCTAJIIOB TI0J] BO3ACHCTBUEM TEMIIEPATYPHI.

TeopeaneCKne OCHOBBI M€TOda

Ecnu aBys1y4enpenoMIIsIoIfii KpUCTaII IOMECTUTh
B CpeLy, I[ie HEOOXOANMO H3MEPSTH TEMIIEPATYpy, TO €€
n3MeHeHue OyJIeT BbI3bIBaTh H3MEHEHHE IIOKa3aTeis mpe-
JIOMJIEHUS Y, COOTBETCTBEHHO, U3MEHATh Pa3HUILy XOJa
MEX]ly OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIM JTy4aMH.
MHTEHCHBHOCTD MPOILIEINIET0 Yepe3 KPUCTAIT MOHOXPO-
MaTHYECKOro NOJIIPU30BAHHOTO CBETAa UMEET EPUOANYEe-
CKYIO 3aBUCUMOCTb OT TeMIIepaTypbl Kpuctasuia 7+

| =1 sin? TdANn(T)
=1,sin — (1)
rae IO — MHTCHCHBHOCTH IIaJar0mero CBETOBOIO IIOTOKA,
d— TOJILIIMHA KpUCTajljia BOJIb Jiyda,
An(T) = n'(D)-n"(T);

n'(T), n''(T) — mokasaTenu MpeIoMICH s KPUCTAIIa B KPUCTAITO(H-
3MYCCKUX HAIPABICHHSX, JICKAIIHX B ITIOCKOCTH, IIep-
MCHIUKYJSIPHO HATIPABJICHUIO PACIIPOCTPAHEHHUS U3~
JIyUYCHUST;

A\ — JUIMHA BOJIHBI H3JTyYCHHSI.

Taknum 00pa3oM, 10 U3MEHEHUIO HHTEHCUBHOCTH CBE-
TOBOIO MOTOKA MPU MPOXOXKICHUU Yepe3 HarpeBaeMblil
(oxJTa’kmaeMblit) KpUCTAIUI-TATINK MOXKHO ONPENETATh
TEMIIEPATyPy CPEJlbl, B KOTOPYIO MOMEILEH KPHCTAILI.

[IpuHnunuansHas cxema IMpeIaraeMoro yeTpoicTaa
JUIS U3MEPEHNUs TeMIIepaTyphl oka3zaHa Ha puc. 1 [3,4].

[TapannensHbIi MOHOXPOMATHYECKUI CBETOBOM 1O~
TOK OT UCTOYHUKA IPOXOAUT Yepe3 MONIPHU3aTOp, KOM-
HIEHCATOP, TEPMOUYBCTBHUTENBHBIN KPHCTAILI, aHAIU3ATOP,
Y3KOIOJIOCHBIH CBETO(MMIIBTP U TOMAJaeT Ha IPHEMHHIK

7

«0»

calENin iy

Puc. 1. llpunnunuanpHas cxeMa yCTPOWCTBA AJIsI H3MeEpe-
HHS TEMIEpaTyphbl:
] — NCTOYHHK MOHOXPOMATHYECKOTO H3ITyUYCHHUS; 2, 4 — MoNsipu3a-
TOPBI; 3 — IUIACTUHA ABY.Ty4eIPeIOMIIIIONIEro KpUCTAILIa; 5 — y3KO-
MOJIOCHBIN CBETOPHUIBTDP; 6 — (HOTONPUEMHUK; 7/ — HYJIb-HHHKA-
TOP; 8§ — CUETUUK UMITYJILCOB; 9 — KOMIICHCATOP
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Puc. 2. IHTeHCHBHOCTH CBETa, PErHCTpUpyeMas MPHEMHU-

KOM MPH W3MEHEHHH TEMIICPATYPhI [BYITYUEPEIOMIISIOIIC-

ro kpucraia (a), ¥ rpagyHpoBOYHAsI 3aBUCHMOCTh TEPMO-
JIATYMKA HA OCHOBE KpHCTAJlIa CHHI'CHUTA (0)

W3ITy9eHHS. 3aBHCHMOCTh HHTEHCHBHOCTH T Jal0IIETO Ha
TIPHEMHFK U3JTYYCHHS OT TEMITEPaTyPBl CXEMaTUIHO U300~
pakeHa Ha puc. 2, a. Ee MOKHO MOJYYHTH CIIEAYIOMNM
obpazom. [lepes HauaoM U3MEpEHWH P U3BECTHOM Ha-
YaJIbHOM TeMIIepaType JOCTUTal0T MUHUMAaJIbHON OCBe-
IIEHHOCTH (DOTONPHUEMHHKA U OTIPE/ICIISIOT BETUYMHY MHU-
HUMaJIbHOTO (hoToTOKA. [Tocie 3Toro TepMOTyBCTBUTEb-
HBIH AIEMEHT MTOMEIIAIOT B CPEAY, T/Ie U3MEPSETCS TEM-
neparypa. C oMOIIBI0 KOMIICHCATOPA ONIPEACIISIOT IIPHU-
pOCT pazHOCTH (ha3 CBETOBOM BOJIHBI, KOTOpast MPOLLIA
yepe3 TePMOUYBCTBUTEIbHBIHN JIEMEHT, U 110 IIPeIBapH-
TENFHO MOTyYSHHOU TPaynpOBKE B KOOPANHATAX “‘TEM-
neparypa— pasHocTh (a3 A’ orpeieaoT HCKOMYIO TeM-
neparypy. Hacte npupocTa pasHocT (a3, KpaTHyo 2T,
OTIPEETISIOT TI0 YHCITY MUHIMYMOB (DOTOTOKA, & OCTaB-
IIYIOCS 9aCTh, MEHBINYIO, UeM 2TT, ONIPEICIIIOT 0 pas-
HOCTH TIOKa3aTesieil KOMIIEHCATOPa, COOTBETCTRYIOIINX
MIEPBOMY U TIOCIIETHEMY H3MEPEHHBIM MUHUMYMaM (o-
TOTOKA.

Ha puc. 2, 6 mpencrasiieHa TpagyHpoBOYHAS 3aBH-
CHUMOCTb TEPMOJIATUNKA HA OCHOBE KPUCTAJIIa CHHICHU-
ta (K,Ca[SO,],"4H,0) [5].

[IpencraBum 3aBucumMocTsb (1) B BUzIE

I(T):IosinZBT, (2)
A

rae napamerp k oroOpaxaeTr pa3HOCTh (a3, BOZHUKAIO-

LIYIO BCIIEACTBUE U3MEHEHUS TOJILMHBI U JTy4enpeaoM-

JICHUSI KpUCTAILIA IO/ IeiCTBHEM TeMItepatypsl. [1oaTo-

MYy BBIpaXKeHHE (2) MOYKHO TIPEICTABUTH KaK

o(n'-n") g, I

N e ad
— 2 l_ w
[(T)=1,sin g‘!g(n n )—a_l_ +d70_|_ %GTE.G)

O4eBHIHO, YTO HEKOTOPOH BeNMYMHE (POTOTOKA OT-
BEYaeT TemIeparypa mf+AT, rne m=0, 1, £2, ...;
AT — 3Ha4YeHUE TEMIIEePaTypbl, KOTOPOE OMPEACISIETCS
110 3HAYCHHIO yIIa MOBOPOTA KoMmeHcaropa, AT < T;

A

T — unHTepBan Temmeparyp (cM. puc. 2, a), Xapakrep-
HBIH TS BRIOPAaHHOTO JaT4yrKa (3aBHCUT OT MaTepralia
KpHCTaJlIa, OPHEHTAINH €0 IPaHel OTHOCUTEIIBHO KPH-
crannorpaduyecKkux ocei, OT ero TOJIIMHBI), B KOTO-
POM MHTEHCHBHOCTH CBETa IIPOXOANT MOJNHBIHA epros. B
CBSI3H C 9TUM YKa3aHHBII HHTEPBaJ TEMIIEPATYP MOKHO
YCJIOBHO Ha3BaTh EPHOJIOM TeMiepaTypsl. [1pu k=const

T He 3aBUCHT OT TeMIIepaTypbl, Ipu k=k(T) — 3aBUCHT.

Tak Kak 3aBHCHMOCTh T (T) yYHTBIBACTCS IIPH IPalyHPOBAHUM
TEPMOJATIMUKOB, JJIsSI UCIIOJIB30BAHKS B HAX MOTYT OKa3aThCsl «He-
YAOOHBIMI» MaTepHalibl, 00JIaIAIOIINE B paboyeM Hara3oHe TeMIle-
patyp (a3oBBIMU MEpexonamu, B 00JIaCTH KOTOPBIX, KaK MPaBUIIO,
MMEIOT MECTO 3HAUMTEIIbHBIC aHOMAJINK CBOWCTB KPUCTAILIOB, YCIIOXK-
HSIIOIINE H TIPOLIECC IPayHPOBAHHS, U BUJ KPUBOH IPayHpOBaHHSI.
C npyroit CTOPOHBI, TIPH CO3/IaHUU MTPUOOPOB Y3KOILEJICBOTO HA3HA-
YEHHUsI [000HbIC PE3KHE AHOMAITMH MOTYT OKa3aThCsl OJIC3HBIMH.

Hckomast TeMniepatypa cpebl MOKET OBITh IIPEICTaB-
JIeHa KakK

T, =T,+mT+AT (4)
I
T =T+ A, (%)

e T,— Temreparypa, mpu KOTOPOH MPOUCXOMIM HACTPOHKH H
3aryck npubopa;
m — YUCII0 MHHUMYMOB (JOTOTOKA, 3apETHCTPHPOBAHHEIX B U~
amasone temneparyp 7,—7;
A — mocTostHHas ipudopa (yros HakJIoHA MPsMOil Ha puc. 2, 0);
O — pasHoOCTE (a3, 00yCIOBICHHAS N3MCHCHIEM TEMIIEPaTypPhI
JlaT4yKa.

UyBCTBUTENBLHOCTH MPEIATAeMOT0 YCTPOUCTBA 151
U3MEpEHUS TEeMIepaTypbl 3aBUCUT OT (HU3MUECKHUX
CBOMCTB KpHUCTajla, €ro TOJIIUHBI U UTMHBI BOJIHBI UC-
MOJTB3YEMOTO M3TYYEHHsI, OT KOTOPBIX TaKKe 3aBUCHT
nepuo T, ¥ 4eM MEHbIIe |, TEM BBIIIE UyBCTBUTEIb-
HOCTb JIaT4HKa.

B npocreiimem cinyuae, koraa nepuox T He 3aBUCUT
OT TeMIIEpaTypBl, OH OIPECIACTCS 10 PopMyIIe

- A A
T= — = s (6)
da(n n )+(n'— n,,)id da(n n")
oT oT oT
1€ YYTCHO, YTO IJIA OOJIBIINHCTBA MarcpualioB
dLn _n )>> (n'- n")ﬂ.
oT oT

Takum 0Opazom, u3 GopMysIsl (6) CIEAYET, YTO B Ka-
YECTBE TEPMOUYBCTBUTENBHOI'O 3JIEMEHTA IIPEJIaracMo-
r0 yCTPONCTBA CIIEyeT UCII0JIb30BaTh KPUCTAILIBI C CUIIb-
HOM TeMIlepaTypHOI 3aBUCUMOCTBIO JTyUEPETOMIICHHS,
a JUIs OCBELICHHUS MCIIOJb30BaTh UCTOYHUK, HMEIOLIUH
KaK MO>KHO MEHbIIYIO JJIMHY BOJIHBI n3ny4yenusd. [lepu-

on T MOXHO YMEHBIINTD 3a CUET YBCIINYCHUA TOJIIIHUHBI
TCPMOTYBCTBUTCIIBHOI'O 3JIEMEHTA, OAHAKO IIPU 3TOM BO3-
PacTeT TeNJI0Basi MHCPUHUOHHOCTD JaTYMKa U BOSHUKHYT
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HEXKeNaTeNbHbIE TPaIMEHTHI TeMIiepatypsl. [ Tpu HeOobIIoiM
TOJIIIUHE JJATINKOB MOYKHO YBEITUYUTH UX 3D (HEKTHBHYIO
TOJIILMHY, 00€CIIeYuB MHOTOPa30BO€E MPOXOXKACHHUE Tyya
yepe3 KpUCTANTMYECKYIO [TaCTHHKY.

[TOBBICHTH TOYHOCTH YCTPOMCTBA MOYKHO, €CJIH HC-
TIOJTE30BATH B KAYECTBE TEPMOTYBCTBUTEIILHOTO AEMECHTA
JIBYJIy4EIIPEJIOMIIIOIUI KPUCTAIUI C 3€PKaJIbHON MOJ-
T0XkKOH [4]. B TakoMm cilydae ONTHYECKHid MyTh Jyya,
MIPOXOASIIETO CKBO3b TEPMOUYBCTBUTEILHBIN AIIEMEHT,
BO3pPACTaeT BIIBOC, COOTBETCTBCHHO ITOBHIMIACTCS TOU-
HOCTB OIIPEACICHUS HIIH PETYITNPOBAHUS TEMIICPATYPEI.
Heo0xommumo Takxke OTMETHTb, 4YTO ONTUYECKAst CXeMa, B
KOTOPOU UCTIOJIB3YETC SIBIIGHUE OTPAKESHUS CBETA, KOH-
CTPYKTUBHO MOXKET ObITh O0Jiee BBITOAHOM, MOCKOIbKY
BO MHOTHX CITy4Jasix HEBO3MO)KHO PEaH30BaTh Ha IIPaK-
THKE MTPOXOJKICHUE CBETa CKBO3b OOBEKT, TEMIIEpaTypa
KOTOPOTO OIPE/ICIACTCA.

[Tpu ucnonszoBanuu KoMIeHcaropa bepeka ynaercs
M3MEPSITh pasHOCTh (a3 10 0,01, a 3T0 3HAYHUT, YTO TOU-
HOCTh M3MepeHust remrepaTypsl coctanisier 0,01 K.

Peanuzanusi TepMoMeTpPHYECKOI0 YCTPoOiicTBa

Ha puc. 3 npuBenena cxema ycTpoiicTsa Jist usmepe-
HUS TeMIepaTypbl Cpelibl IO MHTEHCUBHOCTH MOHOXPO-
MaTH4eCKOro CBETa, MPOILE/IIIEro Yepe3 ONTHUECKU aHHU-
30TPOIHBIA (OHOOCHBIM WJIM JIByXOCHBIH) KPUCTAILT,
MIOMEIICHHBIN B ATy cpeny. Takoe yCTpOWCTBO MMEET
60J'II>IHyI-O YYBCTBUTCIIBHOCTb U TOYHOCTH U MO3BOJIACT
M3MEPSTh TEMIIEPATYyPy TPH Mepexoie OT HarpeBaHus K
OXJTXKICHUIO HJIH HA000POT.

Puc. 3. Cxema TepMomeTpa Ha OCHOBE JBYTY4YEHPETOMIIS-
IOILIET0 KpUcTajia:
| — MCTOYHUK CBeTa; 2 — KOHCHCOpHAs JINH3a; 3 — MOJIspU3aTop;
4 — xpucramwr; 5 — aHanu3arop; 6 — oroauor; 7, § — doropesu-
CTOPBI; 9 — YCHIIMTEINb TIOCTOSHHOTO TOKa; /() — BonmbT™METp; /1 —
PEBEPCHBHBII CYCTYUK UMITYJIbCOB; /2 — rajibBaHOMETD

[Mocie mpoXOKIEHUSI MOHOXPOMATHYECKOTO CBETA OT
WCTOYHWKA [/ depe3 KpUCTal 4, pacroI0KEHHBIN B JTU-
ArOHAJIbHOM TIIOJIOKECHHUU MEKAY CKPCIICHHBIMU I1OJIA-
pu3aropamu 3 u 5, Ha BBIXOJIE (B IUIOCKOCTH, TICPIICHIN-
KyJSIPHOH HaIpaBJICHUIO paclipoOCTpaHEeHHUs CBeTa) OyaeT
HaOrOaThCsl MHTEP(EPECHIIMOHHAS KapTUHA (CHCTeMa
MUHHUMYMOB U MAaKCHMyMOB MHTCHCHUBHOCTHU CBETa).
Ecmu B utockocTH, ryie HadmonaeTcst iHTephepeHITHOH-
Hasi KapTHHA, pa3MeCcTUTh (POTOIHO 6, TO OH Oy/IET peru-
CTPUPOBATH HHTCHCHBHOCTH CBETA, BEJIMYUHA KOTOPOH IIPH
U3MCHEHHH TeMIIepaTyPhI KPUCTAIUIA OyIeT H3MEHSTHCSI
cornacHo 3aBucuMocTH (1).

KonTtpact nHTephepeHIIMOHHON KApTHHBI 00ECIICUH-
BaeTCsl KOHJCHCOPHOM inH301 2. Curaan ot otoanona 6

YCUJIMBAETCS YCUIIMTEIEM IIOCTOSHHOTO TOKa 9 1 u3Me-
psercst BonsT™MeTpoM (. TakuM 00pa3oMm, MmOKa3aHUs
BoNIbTMETpA / ) TPOTIOPITMOHATIFHBl MTHTEHCHUBHOCTH CBE-
Ta, KOTOPBIX monaaet Ha ¢potoauon 6. [Tomyyennas 3a-
BUCHUMOCTb MHTCHCUBHOCTH CBETA OT TEMIIEPATYPhI 1/1306-
pakeHa Ha puc. 4.

JE

Puc. 4. 3aBUCMMOCTb MHTEHCUBHOCTH CBETa OT TEMIIEpaTy-
PBI KpUCTAJUIA I CXEMBbl TEPMOMETpPA Ha puc. 3

PeBepcuBHBIN cueTunK UMIYNbCOB [/ (ukcupyer
KOJIM4E€CTBO MAKCUMYMOB HHTCHCUBHOCTH CBETA 11, Be-
mmanny AT ompeNiessroT 1o IoKa3aresiM BolsT™MeTpa /0,
UCTIONB3YS TPaIyNPOBOYHYIO TAOIHUITY «HATIPSKCHUE —
TeMIIepaTypay.

OpnHako, Kak BUJHO U3 pHC. 4, OTHOMY 3HAYCHUIO
MHTEHCUBHOCTH CBETa [ , KOTOPOE PEruCcTpupyeTes ¢o-
TOJMOJIOM 6, OTBEYAIOT 1BE Temnepatypel — 1 u T ,.
15t TOTO 9TOOBI UX PA3ININTh, B PETUCTPHPYIOIIEH Ja-
CTH yCTPOUCTBA UCIIOIB3YIOTCS JOTIOTHUTEIBHO J1Ba (o-
TOpe3ucTopa (puc. 5), pa3MeleHHbIe C 00EUX CTOPOH OT
(hoTonMOa U BKITFOUEHHBIE B IIJIEUH MOCTa YuTcToHA. [1pn
TaKOM pa3MeneHH! (OTOPE3NCTOPOB 1 (POTOHO/A CBET,
KOTOPBIN IIOTIAIaeT Ha HUX, OyZIeT UIMETh Pa3HyIO HHTCH-
CHBHOCTB, IIOCKOJIBKY €€ pacrpe/esicHue B HHTepdepeH-
LIMOHHOM KapTUHE UMEET CUHYCOUIAIbHBINA XapaKTep.

[Tpu u3MeHeHny TeMnepaTypbl HHTCHCUBHOCTb CBETA,
KOTOPBIH TornaiaeT Ha poTope3ucTops! 7 1 8 1 poToIHo
6, TaK)Ke U3MEHSIETCS TI0-pa3HoMy. B mepBoii momoBuHe
XapaKTepHOTo reproaa T, Koria HHTEHCHBHOCTH CBETa,
MOMA/IAIOIIEro Ha (POTOIUO 6, IPU HATPEBAHUU U3Me-
HSIeTCS OT MMHUMYyMa K MaKCUMyMY, CBETOBOH MOTOK,
KOTOPBIH MonagaeT Ha GOTOPEe3UCTop 7, OONIbIIE CBETO-

min max min
Puc. 5. Pacnpenenenue cBeta, nonajgaroiiero Ha GoTopesu-

cTopbl (0003HaUeHHs, KaK Ha puc. 3)
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Puc. 6. brok-cxema aBTOMaTU3UPOBAHHOTO IIU(PPOBOro U3MEPUTEIIST TEMIIEPATyphI:
1 — MCTOYHHMK MOHOXPOMATHYECKOTO M3Iy4eHUs; 2 — JBYIYYCSIPETOMIISIONIMI KpUCTAILT; 3 — CBETO/ICNUTENbHAS MIAacTHHA; 4 — (a3oBast
IJIACTHHA; 5, 6 — TOJSIPU3aTOPBL; 7, 8 — y3KOMOJIOCHBIE CBETOPHIBTPRL; 9, /0 — doronpuemunku; /1, 12 — onepariOHHbIC YCHIUTEIN;
13, 14 — dopmupoBaresyt NpIMOYroJbHBIX UMITYJILCOB; /5 — uHBepTOp; /6 — Tpurrep; /7, 18 — nuddepenunansusie uenu; /9, 20 —
Kiro4Hn; 21 — ananoro-uupoBoii npeodpazoBareiib; 22 — peBEPCUBHBIN CUETUYHK; 23 — OJIOK peiBapUTEIbHOH yCTaHOBKH; 24, 26 — O10KH
namsty; 25, 27 — cymmaTopsl; 28 — npeobpa3oBareib «KOA-Ko»; 29 — OIOK WHIUKAIIH

BOI'0 NOTOKA Ha poTopesucTope 8. COOTBETCTBEHHO, TIPH
M3MECHEHUH COIIPOTUBIICHNUS (POTOPE3UCTOPOB N3MEHSET-
Cs1 1 COOTHOILICHUE COMPOTHBIICHHHN B IIJIe4ax MOCTa YUT-
CTOHA, U FaJIbBAHOMETD /2 OKa3bIBACT OJI0XKUTEIBHOE
3HaueHHE HalpshKeHHs. Bo BTopoii mooBrUHE nepuoza,
KOIJIa HTHTEHCUBHOCTB CBETa, TIOTIaAAI0IIET0 Ha (hOTOIH-
o[l 6, U3MEHAETCS 0T MAKCUMyMa K MUHUMYMY, CBETO-
BOM MOTOK Ha (POTOPE3UCTOpPE 7 MEHBIIIE CBETOBOTO TO-
ToKa Ha (oropesucTope 8. ["apBaHOMETp B 3TOM CITy-
4ae [0Ka3bIBAET OTPULATENILHOE 3HAYEHUE HAMIPSKECHHSL.

Takum 06pazoM, IpH MOTOKNUTETHHOM HAPSHKEHUH
Ha raJlBaHOMeETpe /2 3HaueHHe UCKOMOU TeMIlepaTyphbl
Cpeabl COCTABISIET

T, =T,+mT+AT, (7)
a l'IpI/I OTpI/IHaTeJ'ILHOM HaHpH}KeHHI/I
T =T, +(m+)T-AT (8)

[Ipu mepexoje OT HarpeBaHUs K OXJAKICHUIO HIIH
HAa00OpOT TaK)Ke HCIOJIb3YIOTCS 3HAYEHUS MOKa3aHH
ranpBaHomeTpa /2. Ilpm HarpeBanmm KpucTajia 3HAK
HaIpsDKEHUS Ha rajibBaHOMETpe /2 U3MEHSETCs C «+» Ha
«—», KOTJ]Ja THTEHCUBHOCTbH CBeTa Ha (hOTo1OIE 6 TIPO-
XOIIUT Yepe3 MaKCUMYM (BKIJIIOYAETCS KaHAII «CYMMHPO-
BaHHE) CUCTINKA), a TIPH OXJIAXKICHHN HA000POT — «—»
M3MEHSETCS Ha «H» (BKIIIOYAETCs KaHAJl «BBIYUTAHUEY ).

JlanmpHel1ree pa3BUTHE HJICH TO3BOJIHIIO pa3padoTaTh
TIOJTHOCTBEO aBTOMATHU3UPOBAHHBIN II(POBON H3MEPHUTEND
Temneparypsl [6, 7], 6I0K-cxemMa KOTOpPOTro MpHUBe/ieHa
Ha puc. 6.

MoHoxpoMaTnyecKuii oJISipU30BaHHBIN JIy4 OT UC-
TOYHMKA CBETA / MPOXOAMUT CKBO3b JBYIYUYEPEIOMIISIIO-
LIMH KpUCTaILI 2, ITOTIaaeT Ha CBETOAEIUTENbHYIO I11ac-
TUHKY 3 U pa3fessieTcs Ha JiBa Jlyda, IpU4eM OJIUH JIy4
4yepes MoJSIPU3aTop S M Y3KOMOIOCHBIN CBETODMIBTD 7
nomajaet Ha (GoTonpueMHUK 9, a APyroi, mocie mpo-
XOXKIEHUs uepe3 (Pa3oByrO INIACTUHKY 4, TIOJISIPU3aTOp 6
1 cBEeTOMITBTD &, TIONy4aeT OCTOSTHHBIH (pa30BbIi CIBUT
TU2 u noragaet Ha GoTonpueMHuK /(). DIEeKTpUYSCKHE
cur”ansl U p1 U o Ha BBIXOZIAX (doronpremunkos 9 u 10
ONPEIENSIIOTCS KBAaApaToOM aMIUIMTYIbl COOTBETCTBY-
OIIHUX OIITHYECKUX CUTHAJIOB HAa X BXOJaX.

C BbIX0110B (poTOIPHEeMHUKOB 9 1 /() 3NEeKTpHUIECKUe
CUTHAJIBI [TOCTYTIAOT HA BXO/IbI ONIEPAIIMOHHBIX YCHITUTE-
neit 1/ u 12, a ¢ UX BBIXOJOB — Ha BXOIbl YCTPOMICTB
(hopMUpOBAHUS MIPIMOYTOJIBHBIX UMITYIIECOB /3 1 /4.

Ecan nanpsokenne Uq)1 orepekaeT 1o daze U<b2’ TO
PEBEPCHUBHBINA cueTyrK 22 paboTaeT B peKUMe CyMMHU-
POBaHMs, €CIIH K€ Uq)1 OTCTaET OT Ucpz — TO B peXXUME
BblunTaHus. C BbIXOZa yCTpoiicTBa /3 CUTHAJ IOCTYIIAeT
Ha BXOJ] MIHBEpTOpa /5 1 Ha BXOJl COpachIBaHUs TPUTTEpa
16, a ¢ BbIXOa uHBepTOpa /5 — Ha S-BXOJ TpUrTepa
16. C pstmoro BBIXOJIa TpUTTEpa /6 CUTHAI MTOCTYIIAeT
Ha Bxon nuddepeHupyromei nenu /7, nuddepeHiu-
pyercs 1 MOCTyINaeT Ha MEePBbIM BXOJ| KITIOUEBOI CXEMbl
19, a curHan ¢ MHBEPTHUPYIOIIETro BBIXOAA TpHUrrepa /6
MOCTYTaeT Ha BXon Aud depeHupyomei uemnu /8, aud-
(dbepeHImpyeTcs ¥ MOCTYIaeT Ha TIEPBBIN BXO KITFOUEBON
cxembl 20). C BbIX0ZIa yCTPOUCTBA ()OPMHUPOBAHUS TIPSI-
MOYTOJIBHBIX UMITYJIbCOB /4 CUTHAaJ MOCTyHaeT Ha Ma-
paJIeNbHO COCMHEHHBIC BTOPbIE BXO/IbI TIEPBOI U BTO-
PO KITFOUEBBIX CXEM, Ha MIIAIIININ aIpeCHBINA BXOJ ITEp-
BOro 0J10Ka mamsTh 24, ¢ BBIXOJA KIIFOUEBOM cXeMbI /9
— Ha BXO/[] yIIpaBJI€H!s BBIYUTAaHUEM PEBEPCUBHOIO CUET-
yhKa 22 U C BBIXOJA KIFOYEBOHW cxeMbl 2() — Ha BXOI
yIpaBJIeHUs] CYMMHUPOBAHUEM 3TOT0 cueTynka. Ha ycra-
HOBOYHBIX BXO/IaX CYETUHKA B MapalIeIbHOM TBOUYHOM
KOJIE C TIOMOIIBIO 6n01<§1 YCTaHOBKHU 23 yCTaHOBJICHO
LIEJIOE YMCIIO TIEPUOAOB T I N3BECTHOM UCXOIHOU TEM-
neparypabl.

Curnan U | © BBIXO/1a ONIEPALIHOHHOTO YCUITUTEIISE 11
TaK)Ke TIOCTYIaeT Ha BXOJ aHAJIOro-Iu(POBOTO MPeod-
pazoBareisi 21, NICXOIHBINA TBOUYHBIN TTapaIeIIbHBINA KOJ
KOTOPOT0, HAYWHAs CO BTOPOTO, TOCTYTAET Ha aJIpECHbIC
BXOJIbI OJIOKa MaMATH 24, IpU4YeM KOJIMYECTBO HCIIONb-
3yeMbIX aJ[PECHBIX BXOJOB 3aBHCHT OT YHCIIA APOOHBIX
yacreit AT, Ha KOTOpble HEOOXOMMO JeTUTh epuof T .
C BBIXOJIa PEBEPCUBHOIO CueT4rKa 22 mapajuiebHbII
JBOMYHBIN KOJ MOCTYMAET Ha MEPBBIA BXOJ CyMMaropa
25, a Ha BTOpPOH BXOJ — B NapauleIbHOM JABOMYHOM
Koze ¢ Beixona onoka namatu 24 3aauenus A7T. C BbIXO-
Jla cymmaropa 25 napajuleiabHbli JBOUYHBIN KO/ IOCTY-
MaeT Ha aJ[peCHbI BXo/ OJ0Ka maMsTH 26 U Ha TIepBbIi
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Puc. 7. BpeMeHHLIe AuarpamMMmbl pa6OTLI ABTOMATU3UPOBAHHOTO I_II/I(prBOI"O HU3MEpUTEIISl TEMIICPATYPhI
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BXOJ1 cymMMatopa 27, Ha BTOPO# BXO KOTOPOTO B Iapai-
JICJIBHOM JIBOMYHOM KOJIC MOCTYTIACT YMCJIO, 3alITMCaAHHOC
B O110Ke namsTu 26, KOTOPOE CYMMUPYETCSI BTOPBIM CyM-
MaTopom 271 Aa€T YUCJI0, COOTBECTCTBYIOIICEC B IBONY-
HOM KOJI€ 3HAYEHUIO TeMIiepaTypsl. [lapannensHslii 1BO-
WYHBIN KO C BBIXOZa CymMMaropa 27 MOCTyIaeT Ha BXOJ
npeoOpaszoBarest «KOA-Kom» 28 B ABOMYHO-ACCATUIHOM
KOJE, C BbIXOJa KOTOPOIo NOCTYIACT HA BXOJ OJI0Ka MH-
JUKalluH 2 9, TTOKa3bIBAIOMICTO 3HAYCHUE TEMIICPATYPLI B
rpamycax.

Ha puc. 7 npuBenensl BpeMeHHbIE JUarpaMMbl Ha-
MPSDKEHUH, CHUMaEMBIX ¢ COOTBETCTBYIOIINX ITpeodpa-
30BaTesel IPEJJIOKEHHOTO U3MEPUTEIIS TEMIIEPATYPBIL.

Ha nuarpammax caenansl cienyromue obo3HaueHus. Ha muar-
pamme Uj: AT — 1epuo/i U3MEHEHHS! BBIXOIHOTO HATIPSKEH U], CHH-
MaeMoro ¢ rnpeoOpasoBarenst 9, OTBEYAIOLINI [EPHOLY H3MCHEHS
TeMIlepaTypsl Kpucramia; AT — cMemeHue (assl curHana Ha 1/8
Iepuoza MpHU U3MEHEHUH TeMIepaTypsl kpuctamuia. Ha nuarpamme
U,p: Tt u Tl ycnoBHO 0603Ha4al0T HAIIPABIEHHs BO3PACTAHUS MK
YMEHBIICHHS TeMneparypsl Kpucraia. Ha quarpammax U, u U,
AU — HanpshKeHHsI CMEIICHHs, HEOOXOAUMBIE 1715 pabOThI B 0071aCTH
MOJIOXKUTEIIbHBIX 3HAYCHUH HanpshkeHui. Jlunus 44" o6o3nauaer yc-
JIOBHBI MOMEHT BpPEMCHH, KOIrla X0 TeMIIEpaTypbl U3MEHACTCS OT
BO3pACTaHMs K yMEHBIICHUIO UIIK HA00OPOT.

Crnenyer OTMETUTB, UTO B OMIMCAHHBIX BBIIIE YCTPO-
CTBax JJIsl U3MEPEHUsS U PEryIUpOBaHKsl TEMIIEPaTyphl
ONTUYCCKUM MCETOAOM B Ka4€CTBC TCPMOAATUYHUKOB, B
MIPHUHIIMIIE, MOXET MCIIOJIb30BAThCS JTHOOOH MOHOKPH-
CTAJUTMYECKUI MaTepuaJt, KOTOPbIA 001a1aeT TBOMHBIM JTy-
yenpenomiaeHreM. [ TaBHbIMHU (pakTopamu, KOTOpPhIE OI-
PEaACIAOT BOBMOXKHOCTD MCIIOJIb30BAHUA MOHOKPUCTAJI-
Jla KaK TCpMOJaTunKa, ABJIAKOTCA €T0 o0nacThb npo3pay-
HOCTH, BEJINYMHA ABYJTYUYCTIPCIIOMIICHU A, BEIINYUHA U3~
MCHCHHUA NBYITYUCTIPEIIOMIICHUA C UBMCHCHUEM TEMIIC-
paTypbl M TEMIIEpaTypPHBIA HHTEPBAJI CYIIIECTBOBAHUS Ca-
MOT'0 Mare€pualia v €ro ABYJTYUCTIPEIIOMITAIOINX CBOMCTB.

Hcnonb3oBanne MOHOKPHUCTAJLIOB Jelikocandupa
W HHO00aTa JIUTHS

eTONTHS B 3aBHCUMOCTH OT JWaIa30Ha u3Mepsie-

MBIX TEMIIEPaTyp U CBOWCTB CPEMbI, B KOTOPOU
pa3menaercs TepMOJIaTIHK, a TaK)Ke TpeOOBaHUH K TOU-
HOCTH U3MEPEHHIA, MOXKET IPUMEHSTHCS OUCHbD ITHUPOKAsT
raMMa MOHOKPHCTaJNIMYECKHX MATEPHUajoB, KOTOPHIE
CHHTE3UPYIOTCS B IPOMBIIIIICHHO-TA00PaTOPHBIX YCII0-
BUSIX, KaK Harpumep MoHokpuctaibl Ca,Ga,Ge, O, [6].
[TepcrieKTUBHBIM SBILIETCSI HCTIONB30BAHUE TEPMOIATIH-
KOB Ha OCHOBE MOHOKPHCTAILIOB Jietikocandupa (Al,O5)
v Huobara yutus (LiNbO,) [8], KoTopble BBIpaIMBaKOT-
csl B TIpOMBIIIIeHHBIX MacmTabdax [9, 10]. K momoxu-
TenbHbIM cBo¥icTBaM Al,O, u LiNbO, B nanHOM cityuae
CIIe/TyeT OTHECTH UX JOCTaTOYHO OOIBIINE 3HAYCHHS Be-
JIMYHHBI IBYITYYCTIPEIIOMIICHUS ¥ ITUPOKHIA TEMIIepaTyp-
HBIN uana3oH cyliecTBoBaHMs. PaccMoTpuM cBOMCTBa
kpuctaioB Al,O, u LiNbO, ¢ Touku 3penus ux npume-
HEHUS B KQ4ECTBE TaTINKOB TEMITEPATYPHI.

Kpucranns! netikocangupa 001aaaoT yHUKaIbHOM
MIPOYHOCTHIO0, XUMHUYECKOH CTOMKOCTEIO, HE MMEIOT (a-
30BBIX Mepexo1oB J0 Temieparypsl 2000°C [9], uto ge-
JaeT WX BeChMa MPUBJICKATEIBHBIMH IS NCIIOIH30Ba-
HUSI B KAUECTBE IATIYMKOB B PA3HOOOPA3HBIX ONITHYCSCKUX
ycTpoicTBax. TeXHONIOrHUeCKUi IpoIece Mo3BOJIsIeT
MOJTYyYaTh CIUTKH KPUCTAILIOB C ONITHYECKUMH CBOMCTBA-
MU, OTHOPOIHBIMH 10 BCEMY 00BEMY.

HccnenoBanus ANCTIEPCHOHHBIX 3aBHCUMOCTEH I10-
Kazaresiel MpeJOMIICHUsT KPUCTANJIOB JieliKocanpupa
npoBoauiuck B [11—13]. [Ins onpenenenus remmnepa-
TYPHBIX I3MEHEHHUH [TOKa3aTeNeH MPETOMIICHHUS KPHCTAI-
70B B [12—14] Ha ocHOBe M3MepeHUi Npu (HUKCHUPO-
BaHHBIX TEMIIEpaTypax ObUTH MPOBCACHBI OUECHKHU ITPHUPO-
CTa IIOKA3aTelIs IPEJIOMIICHHUS /1 C U3MEHEHHEM TeMIIepa-
TYPBI U CJIEJIaHO JIOMYIIEHUE, YTO TeMIIEpaTypHas 3aBHU-
cumocTb n( 1) HoCUT TUHEHHBIN XapakTep. ABTOpsI [15]
TIPOBEJH HETIOCPEICTBCHHBIC ICCIICIOBAHMUS H3MEHEHUH
TIOKa3aTeNsI MPEeIOMIICHIS KPUCTAIIIOB JIeHKocandupa Ha
BOJIHAX JyIMHOM 546,1 u 579,1 HM B nuana3oHe TeMIie-
patyp ot 20 no 1000°C. bbl10 yCTaHOBIEHO, YTO C JOC-
TATOYHOH TOYHOCTHIO MOYKHO CUMTATh N3MCHEHHS [TOKa-
3aTelIsd MPEJTOMIICHHS C TEMIIEPAaTypOy JIMHEWHBIMU, a
TemrieparypHbie ko3hdunmentsl dn/d 7B uHTEpBaIIE TEM-
nepatyp 20—700°C cocTaBUIN COOTBETCTBEHHO
1,37-107° K-! gna A=546,1 am u 1,410 K-! gna
A=579,1 um. VI3 nprBeACHHBIX JAHHBIX BUHO, YTO KPH-
CTaJIbl Jielkocandupa MOTYT ObITh UCIONB30BAHBI B
KauecTBe JaTYMKOB IPU U3MEPEHUH TeMIIepaTyphl.

715 TpaiyHpOBKY TEPMOTYBCTBHTEIFHOTO AJIEMEHTA
B KOOpAMHATAX “TeMIeparypa — MOPSI0K MaKCUMyMa
WHTEHCUBHOCTH  MPUMEHSJIOCH CIIETyIOIlee yCTPOHCTBO
(puc. 8). [lonmnposaunas miactuna / us Al,O;, BeIpesan-
Has Tak, 4TOOBI ONTHUYECKas OCh KpUCTAJlIa JieKana B
IUIOCKOCTH, EPIIEHANKYIISIPHOM HAIIpaBISHHUIO PACIIpo-
CTpaHEHUsI CBETA, Pa3MeIlanach B HATPEBATEIEHOM YCT-
poiictse 2. [Ipu 3TOM HampaBiIeHUE ONTHUYECKON OCH CO-

2
l_l] — Ir" .
1|:| 84 ;

Puc. 8. Cxema ycTpoiicTBa Juis TpalyupOBKH TEPMOYYBCTBH-
TEJIBHOTO AJIEMEHTa Ha OCHOBE JIeHKocandupa:

1 —unactuHa MOHOKpHUCTaJIa HeﬁKOCﬁHq)Hpa; 2— HarpeBaTeJIbHOC

YCTPOHCTBO; 3, 4 — MONAPHU3ATOPHI; 5 — UCTOYHUK MOHOXPOMATH-

YECKOr0 M3JIy4CHUs; 6 — (OTONPHEMHHK; / — PErUCTPUpYIOLIce

yCTpOIcTBO; § — Tepmomnapa ¢ OJIOKOM peTHUCTPALH HaIpsHKEHUS

CTaBJISI0 45° O B3aMMHO MEPHEHIUKYISIPHBIMU TUIOC-
KOCTSIMH TIOJISIPU3AIIAHN MTOJIsipu3aTopa 3 v aHanu3aropa 4.
[InacTuHa ocBenanach reni-HEOHOBBIM JIa3epoM S ¢
JUIMHOM BOJIHBI 632,8 HM, KOTOPOE I10CIIE IPOX0XKICHUS
CUCTEMBbI TOMAaJaNo Ha MPUEMHUK 6, CONPSKEHHBINH €
perucTpupyromuM ycrpoiictsom 7. Temneparypa onpe-
JIEJSUTach C TIOMOIIBI0 TEPMOTIAphI 8, KOHTAKTUPYIOIIEH
¢ kpucraioM. dparMeHT 3aperucTpUpOBAHHBIX U3ME-
HEHMI HHTEHCUBHOCTH CBETA C TEMIIEPATY PO AT TI1a-
CTUHBI KpUCTaJIa Jeikocandupa nokazat Ha puc. 9, a.

ITocTpoeHHasi Ha OCHOBE IPOBEACHHBIX U3MEPEHHIA
TpaynpOBOYHAS KPUBasl MPEJICTABICHA HA puc. 9, 6.
OHa nipezcTaBisieT co00i 3aBUCMOCTD YCIIOBHOW pas-
HUIIBI X0/1a, BOSHUKAIOIIEH MPH HATPEBaHUH KPHUCTAIA,
oT TemMIiepatypsl. [Ipu 3ToM MO OCH OpIMHAT OTIIOKEHBI
MOPSAAKOBBIE HOMEpa M MaKCUMYMOB 3aBUCUMOCTH CHT'-
HaJla Ha BBIXOJIE TEPMOMETpa OT Temneparypsl. Kak Bus-
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Puc. 9. VI3MeHeHne HHTEHCMBHOCTH CBETA C TEMIIEparypoi (a)
U IpajlyupoBOUHas KpuBas (6) Ul KpucTawia Jelkocandupa

HO U3 PUCYHKA, 3HAUEHHE /7 U3MEHSICTCS JINHEHHO U T10-
3BOJISIET IPOBOUTH U3MEPEHHUS TEMIIEPATYPhI B AHaIla-
30He 10 1200°C. TIpu u3MepeHusx UCToIb30BAIUCH 1aT-
9MKH Ha 0CHOBE Al,O; TOMIMHOM 3,2 MM, IPH 5TOM Xa-
pakTepHbIi iepuoa Temmeparypsl 1 coctasisut 12°C.
YyBCTBUTEIBHOCTD B TAHHBIX UCCICIOBAHHIX JOCTUTA-
na BennuuHbl 200 MB/°C, a TOUHOCTB perucTpaliy u3-
meHeHus temmneparypsl — 0,001°C. He uckitoueHo, 4to
TaKas JTMHEeHHas 3aBHCHMOCTb U JIeHKocarupa coxpa-
HSETCS U IpHU OoJiee BBICOKUX TEMIIEpaTypax, OJHAKO
MOATBEPIUTH JAHHOE MPEITOTI0KEHNE SKCTIEPUMEHTATb-
HO HE yAaJ0Ch N3-3a NPUOOPHBIX OTPAHUYCHHH.

Kak ysxe 0TMeuanocs, Huobam aumus sBsieTCs mep-
CHEKTUBHBIM MaTepHAJIOM JIJIsl JATYMKOB YCTPOMCTB U3-
MEpEeHHS TeMIICPaTypbl, OCHOBAaHHBIX Ha PETHCTpPAIHN
TEMITepaTyPHBIX I3MCHEHHHN ABYITyYCTIPEITIOMIICHHS KPH-
cramioB [8].

JlocTaTo4HO IeTaIbHBINH 0030p ONTUYECKUX CBOUCTB
xpuctaios LiINbO, (qucnepcuu nokasateneii mpenom-
JIEHHS, UX TeMIIePaTypHBIX 3aBUCUMOCTEN) MPUBEIEH B
[16]. OgHako MWKUPOKOE UCIIOIB30BAHUE KPUCTAIIIOB HU-
o0aTa JINTHS B ONTORJICKTPOHUKE MIPOIOIDKACT MPUBIIC-
KaTh YYCHBIX K HCCICIOBAaHHUSAM CBOWCTB 3TOTO MaTepu-
ajia, ¥ Ha CETOTHSAIIHUH IeHh HACUUTHIBAETCS HECKOJIBKO
ThICSY MyOMUKAIMIiA, TAK MM MHAYE KACAIOIIUXCS UX OIl-
TUYEeCKUX CBOMCTB. [Ipoananu3upoBars Takoe KoJIHye-
CTBO ITyOJIMKAIHIA TOCTATOYHO CJI0KHO, HO MOYKHO CJIe-
JIaTh BBIBOJ[ O TOM, YTO LiNbO3 AMEET OIpe/ICIICHHBIC
0COOEHHOCTH, KOTOPBIE HEOOXOIMMO YUUTHIBATH TIPH KOH-
CTPYHUPOBAaHUH TEPMOMETPOB.

Bo-niepBbIx, inana3oH n3MepeHuii orpaHU4eH TeM, YTO
KPHUCTAJLI [IPETEPIICBACT CErHETOMICKTPUUCCKIH (pa3OBBIH
niepexoy mpu remreparype nopsiaka 1210°C.

Bo-BTOpBIX, KpHCTAIITBI HIOOATA JIUTHS, BEIPAIICHHEIE
110 MeToy YoxpasabCckoro, MMEIOT KOHIPYIHTHbIH COCTaB,
KOT/1a OTHOIIIEHHE COMIEPKAHUS KPUCTAIIIO00PA3YIOIINX
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Puc. 10. M3MeHeHne HHTEHCUBHOCTH CBETA C TEMIIEpaTypou (@)
U IpagyupoBOYHas KpuBas (0) Wi KpUCTAUIa HHOOATa JINTHS

OKHCJIOB R=LiZO/Nb205 CYIIECTBEHHO MEHBIIIC EIMHH-
uel [16, c. 133—134], npuyemM COOTHOIIEHHE KOMIIO-
HEHT MOXKET U3MEHAThCA B npeaenax ot 0,94 no Benu-
YuH, OJM3KUX K 1, 1a)ke B IpaHUIaX OJHOTO KpHCTalIa.
Takoe cBONCTBO HHOOATA TUTUS TPeOyeT TUIATEIHLHOTO
KOHTPOJISA ONITHYECKONW OHOPOAHOCTH aKTUBHBIX 3JIEMEH-
TOB, a TAKXKE CIIELUAIBHON I'payUpOBKU KaXKI0T0 dJie-
MEHTA, HOCKOJIbKY 3HauU€HUsI 0Ka3aTesiel IpeIoMIeHHs
KPHCTAIUIOB (2 COOTBETCTBEHHO U JIBYJTy4YETIPEIIOMIICHHS )
3aBHUCAT OT BEJTMYUHBI R.

B-Tperbux, HarpeBaHue KPUCTAIIOB HUOOATA JINTHS B
BOCCTaHOBHTEIHHON aTMOC(epe MITH BaKyyMe 10 TeM-
niepatypsl Boie 450°C npuBOANT K MPAKTUIECKHU TOJI-
HOM norepe ux npo3paqHoctu [17], T. €. IpoBOAUTE U3-
MEPEHUS TEeMITEPATyPbl 0OBEKTOB MOKHO TOJIBKO B BO3-
JTyIITHOM WJIA OKUCITUTEILHOU aTMocdepe.

B Hamumx skcrniepuMeHTax UCI0JIb30BAIMCH KPUCTAI-
el, mosrygeHnHbie B HITIT «Kapar (1. JIbBOB) 110 TEXHO-
noruu, onucanHoi B [10], KoTopble MMENU COCTaB
R=0,96. KoHTpOIIb ONTHYECKOH OHOPOAHOCTH KPHCTAI-
JIOB ¥ OTOOP AIIEMEHTOB MPOBOAMIICS 10 KOHOCKOIIHYe-
CKOM METOJMKE, OTMCAHHON TaM XKe.

J7is TpaynpoBKH aKTUBHBIX 2JIEMEHTOB M3 HHIOOATa
JUTUS IPUMEHSIIOCH TO )K€ YCTPOMCTBO, UTO U JIJIS JIeH-
Kocandupa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT TEM-
nepartypbl (715 TNIACTUHBI KPUCTAIIa HIOOATa JIUTHS IPH-
BezieHa Ha puc. 10, ). [TocrpoenHast Ha 0OCHOBE ITpoBe-
JIEHHBIX U3MEPEHUI I'payupOBOYHAs KpUBas IIOKa3aHa
Ha puc. 10, 6. Kak BUJIHO U3 PUCYHKOB, TICPUOJ TEMIIE-
paTypbl AJisl aKTUBHOTO AJIEMEHTa M3 HI00AaTa JIUTHS He-
CKOJIBKO MEHBbIIIE, YeM JIJIsl KpUcTaslia candupa, ogHako
rpalyMpOBOYHAs KPUBAs B IIIMPOKOM TeMIIEpaTypHOM /-
ana3oHe UMeeT HeJIMHeWHBIN Xapakrep. B To e Bpems,
UCIIONTB30BaHME KPUCTAIIOB HIO0ATA JINTHS, TI0 CpPaBHE-
HHIO C KpUCTaJUIaMU cardupa, MO3BOJISET TOBBICUTH TOU-
HOCTh M3MEPEHHsI TEMIIEPATyPhl BCICICTBUE OOIBIITUX
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OYHKIUOHAJIBHAA MUKPO- U HAHODJIEKTPOHUKA

3HAYEHUH JBYJIy4eNpelOMIIEHUs U MEHbIIUX BEJIUYUH
MIepUOa TEMIIEPATYPBI.

BrIBOABI

Takum 00pa3om, MPOBEACHHBIC HCCIICOBAHUS IT03BO-
JIMITH 0OOCHOBATH M MIPAKTUIECKHU PEaTH30BaTh OIS PHU-
3allUOHHO-OITUYECKUI METO] U3MEPEHHS TEMIIEPATYPBL,
OCHOBBIBAIOIUICS HA SBICHUU TEMIIEPATypPHOIO U3Me-
HEHHs BEJIMUMHBI IBYITyYeNPEeIOMIIEHHS ONITUYECKHU aHHU-
30TPONHBIX KpucTauioB. [IpakTuyeckas peannzarnus Me-
TOZa IPH MCIIOIBb30BAHUH IIJIACTHH JIeHKocandupa 1 Hu-
o0ara JUTHS B KQUECTBE aKTUBHBIX 3JIEMEHTOB TEPMO-
METpOB I0Ka3asa, 4To MpuMeHeHue Jeiikocandupa 60o-
Jiee MPEANOYTUTENHHO Oarogaps IMUPOKOMY TeMITepa-
TypHOMY UHTEpBaIy UCIIOJIb30BaHMs MaTepHaa, ero Me-
XaHWYECKOM U XMMUYECKOM CTOWKOCTH, OTCYTCTBUIO (ha-
30BBIX NepexoaoB. Huobat nmuTus obnagaer TakuMHU He-
JlocTaTKaMH KaK HEJIMHEHHOCTb IPalyUpOBOYHOM 3aBU-
CHUMOCTH U HaJIMUUe TOUYKH (pa30BOro nepexosa, OAHaKo,
HECMOTPs Ha 9TO, €r0 HCI0JIb30BaHHUE I103BOJIIET IIOBbI-
CUTb UyBCTBUTEIBHOCTh TEPMOMETPA U YBEIUUUTH TOU-
HOCTb U3MEPEHUH.
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