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1 BBEAEHUE

B mocnennee Bpemsi cBeromsnmydaroniue auonabl (CHUJ) ¢ MHOXECTBEHHBIMU
kBaHTOBbIMU siMamu (MKS) Bce wamie mnpuMeHSIOTCS B KadyecTBE OCHOBHBIX
MCTOYHHUKOB CBETa B OBITY, HA MPOU3BOJICTBE U B YIMYHOM ocBeleHuu [1-4]. Onnaxo
M3BECTHO, 4YTO pabouyue XapaKTEPUCTHUKHU MOJYHNPOBOJHUKOBBIX MaTEpHANIOB, M3
KoTopbix m3rotosinensl CUJ, cunbHO 3aBUCAT OT Temnepatypsl [1]. Hanpumep, npu
MOBBIIIEHUN TeMIepaTypbl rerepocTpykTypbl CHJ] mnoHMXkaeTcs BHYTPEHHUI
KBAHTOBBIM BBIXOJ] U3JYYEHHUS M CYIIECTBEHHO COKpaIllaeTcs Bpemsi 0e30TKa3zHOM
paboThl ycrpoicTBa [2-4]. DTO BBIHYKIaeT BHHUMATEIBHO OTHOCHUTHCS K BOMPOCAM
OTpeJIeNICHHs] TEMIIEPATyphbl AKTUBHON 00JIACTU TeTepOCTPYKTYPhl U OTBOJA TEIJia OT
CH/I npu co31aHNM CBETOTEXHUYECKUX YCTPOMCTB HA UX OCHOBE.

C nmoMo1ibp0 METO0B HEMOCPEACTBEHHOIO U3MEPEHUSI HEBO3MOKHO U3MEPUTH
Temmneparypy aktuBHoit obnactu CUJ, 1. k. ee pa3Mepsl 0O4eHb Majbl U COCTABISIOT
menee 100 am. Kpome Toro, rpagueHT TemMneparypbl BOJIM3U 3TOW 30HBI BEJIHK, YTO
PE3KO CHUKAET TOUHOCTh U3MEPEHHUI.

BcenenctBue 3TOr0 OOBIYHO HCMONB3YIOT KOCBEHHBIM METOJ H3MEpPEHHUS
Temrneparypsl  akTuBHOM  obmactu  CHMJ] ¢ momoumplo  Kakoro-imoo
TEPMOYYBCTBUTEIBHOr0O mnapaMerpa. CyIlecTBYIOT Pa3JIM4YHbIE METOJIbI KOCBEHHOI'O
OmpeeIeHUs TeMIeparypsl P-n-nepexona [1].

B nanHOM MeTonuM4eckoM MOCOOHH pacCMaTpUBAIOTCS J1Ba KOCBEHHBIX METOA
oIpeseNieHus] TemnepaTypsl akTuBHOW obsactu CHU/I: MeTon mpsiMOro HampsiKeHUs
[1] u criexTpanbHBI METOA OSCKOHTAKTHOTO ONPENENICHHs TeMIIepaTypbl aKTUBHOM
obmactu CUJI [5].

2 METOA ITPAMOT' O TAAEHUA HAIIPAKEHUSA HA CBETOAUOIE

B kadecTBe TEpMOUYYBCTBUTEIBLHOI'O ITapaMeTpa B 3TOM CIIydae HUCHOJIb3YETCs
psAMOE MAJCHHUE HAIpPSDKEHUs Ha cBeroauone. lIpemmymecTBo 3TOoro mapamerpa B
TOM, YTO MPSIMOE HANPSIKECHHUE JIMHEWHO 3aBUCUT OT TEMIIEPATYPbl B MIMPOKOM
VHTEpBAJIC W3MEHEHUsA. BBIBOJI TEOPETUUECKONM 3aBUCHUMOCTH MPAMOTO MAJCHUS
HANPSDKEHUST CBETOJMOJA OT TeMIepaTyphl Obul mosydeH B [1] w3 ypaBHeHUS mJis
BOJIbT-aMIIEPHON XapaKTEPUCTUKU UJIealIbHOTO P-N-niepexoa (ypaBHeHue [llokmm):

eVg ) ]
=J.lex - 1{, 2.1
J =J|exp (22 (2.1)
rjae Js — IIOTHOCTh TOKAa HaChIeHUs, N — K0d(PHUIMEHT uacanbHOCTH. Bee
MIPUBEACHHBIC ITapaMETPhl 3aBUCAT OT TEMIIepaTyphl P-N-miepexoa.
YuuteiBasgs HUX TeMIEpPaTypHbIE 3aBHCHUMOCTH, 3alldIIEM IPOM3BOIHYIO
MIPOU3BOIHYIO OT HPSIMOrO MaJeHUs HANPSDKEHUS V¢ [0 TeMIEpaType:

dvy eV4—E 1 dE 3k
= Iy=. 8= (2.2)
aT e'T e dT e




rae Eg — mmpuHa 3anpenieHHoN 30HbI.
Cetoauoibl 00OBIYHO padOTAIOT MPH HAMPSKEHUAX OJM3KUX K IIOPOTOBOMY
HAIMPsHKSHUIO p-N mepexoja, modromy [1]:

e-Vd—Egzk-T-ln(NLZI,V“)—k-T-ln(NLiV”)=k-T-ln(M), (2.3)

nL nl NCN'U

rae N., N, — 3¢ (heKTUBHBIE KOHIIEHTPALUA HOCUTENEH B 30HE POBOJUMOCTH U
BaJIeHTHOM 30He, N, N, — KOHIEHTpALMK IOHOPOB U aKLIENTOPOB.

Bropoit unen B ypaBHeHuu (2.2) oOTOOpakaeT W3MEHEHHE IIUPUHBI
3anpenieHHON 30HbI OT Temneparypbl. Kak W3BECTHO, C MOBBIIEHHUEM TEeMIEPATYPhI
IIMPHUHA 3aNPEIICHHON 30Hb YMEHBINASTCS MPAKTHYCCKU JTUHEHHO [ 1].

B ypaBHenuu (2.2) BTOpOW ujeH U ONpEAeSsie€T OCHOBHYIO 3aBHUCUMOCTD
IPSIMOTO Ma/ICHUs HAMPSXKEHUS CBETOIMO/IA OT TEMIIEPATYPBhI.

IIpoueaypa u3smepeHusi 3aBUCMMOCTH NPSIMOTr0 NAJAeHUs HANPSKEHUSA OT
TEMIIEPaTypbl COCTOUT U3 IBYX ITAIMOB:

1. KaJ'II/I6pOBO‘{HOI‘O HU3MCPCHUA TIPAMOTO HAIIPAXKCHUA Ha CBCTOAUOIC B
HUMIIYJIbCHOM PCKHME,
2. N3MCPCHUA ITOT'O HAIIPAKCHUA B PCIKHUMC ITOCTOAHHOT'O TOKA.

Ha srane kannObpoBOUYHBIX U3MEPEHUIN UCCIICAYEMbBIH CBETOIUO/] IOMEIIACTCS B
TEPMOCTAT C peryisaTopoM. TemmepaTypa B TepMoOCTaTe H3MEHSETCS B 3aJJaHHOM
nuarmaszone 35ayenuii: ot 20 mo 90 °C.

B xome kanmOpOBOYHBIX HM3MEPEHHH Ha CBETOAMOJ TOJAOTCS HMITYJIbCHI
HaIPSDKEHUS JUTUTEIBHOCTRIO 1 MC co ckBakHOCTBIO 1000, 9yTO HEOOXOAUMO IS
UCKIIFOUCHUSI BHYTPEHHETO pa30oTrpeBa CBETOAMOJIa H3-3a HHXKCKIIMOHHOTO TOKa.
[IpssMoe HampsiKeHHE W3MEpseM B 3aJaHHOM HHTEpBAJIE TEMIIEpaTyp IS PasHBIX
3HAUYCHHUM TOKa.

N3 puc. 2.1 BUAHO, YTO TIPU YBEIWYEHHH TEMIIEPATyphl MPsIMOE IMaJIcHUE
HanpsHKEHUsI Ha CBETOAMO/E YMEHbBIIIAETCS.
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Pucynok 2.1 - 3aBucumoctu BAX CHUJI Ha ocHOBe HUTpHuaa rayumms (Mapku FYL-
5013UBC) ot TemMmiepaTypbl B TepMOcTaTe (KaTuOPOBOYHbIE KPUBBIE)

Ha puc. 2.2 npeacraBneHsl KaTuOpOBOYHBIC KPUBBIC MOJYIEHHBIC U3 TAHHBIX
BOJIbTAMIICPHBIX XapaKTEPUCTHK.

N3 puc. 2.2 BUAHO, YTO KaaUOPOBOUHBIC KPHUBBIE HMEIOT IPAKTHUYECKHU
JMHEWHBIN BU M OTHOCUTEIIBHO APYT IpyTa MapajuIebHbI, 3TO OOBSICHICTCS TEM YTO
3aBHCHMOCTh TIPSIMOTO TAJCHHS HANpsOKEHUS Ha JUOJE OT TeMIepaTrypbl B
paccMaTpuBacMOM JUaria3oHe TeMIIepaTyp JTHHEHHA.

Ha BTOpOM sTame mpu KOMHATHOW TeMIlepaType MPOBOIUINCH U3MEPEHUS B
pEeXHUME MOCTOSTHHOTO TOKA, U3MEHSIONIETOCS B MHTEpBasie 3HadueHuii ot 5 1o 100 mA.
B MomeHTHI cTabuin3anuu TeMIepaTypbl ©3MepsieM MPsIMOe MaJIeHue Ha CBETOINOIE.

Ha ocHOBe pe3ynbTaToOB 3TUX HM3MEPEHUN W PE3yNbTaTOB KaTUOPOBOYHBIX
M3MEpPEHUN HaxXOJIUM 3aBUCHMOCTh TEMIIEPaTyphl p-n-TIEpexojia TMpH Pa3TMUHBIX
3HAYEHUAX MPSIMOTO TOKA, CM. puc. 2.3.
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PucyHOK 2.2 - 3aBHCHMOCTH MPSMOTO HAMPSHKCHHS OT TEMITEPAaTyphl p-n Iiepexoa
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Pucynok 2.3 — Pacuetnas temmnepatypa akTuBHOU 30861 CUJ[ mpu pa3znuaHbIx
3HAYEHHUSIX IPSMOTrO TOKa

OTU pe3yNbTaThl CIEIYET YUYUTHIBATH MPU pacyeTax JIEKTPUUECKUX PEKUMOB
paboThl CBETOMMOAOB, KOTOphIE OymyT paboTaTh B YCTPOWCTBAX MPHU Pa3TUIHBIX
TeMIeparypax oOKpyxawouied cpeasl. B Takux ycTpolcTBax clielyeT oOpaTUTh
BHUMAHME HA PEXKUMBI OKOHEYHBIX KAaCKaJOB M KIIFOYEH, BJEKTPOHHBIX CXEM,
Harpy3kou, KOTOPBIX SIBJISIIOTCSI CBETOJIMOJIbI. BBIOOp ONTHMANIbHBIX PEXKUMOB HE
JOJKEH CKa3aThCsA Ha MOTEPE U3Ty4AEMOM MOIIIHOCTH CBETOJAUOAOB.



3 CHEKTPAJIbHBIA METO/J BECKOHTAKTHOI'O U3BMEPEHUA
TEMIIEPATYPBI AKTUBHOM 30HBI CHJI

N3BectHo, uYto (QopMa crnexkTpa PEKOMOMHAIIMOHHOTO U3JY4YCHHUS B
MOJIYIPOBOJHUKOBOM MaTepHalie MOXKET ObITh OMHcaHa BbIpakeHueM [2]:

I(h9) = B(h9 — AE,)"?, (3.1)

rae | (hv) — uaTeHcuBHOCTD M3nyueHus; h — nocrosuuas [Tnanka; v — yactora

kosneOanuii poToHoB; AEQ — mupuHa 3anpeneHHon 30Hbl; B — MOCTOSHHAS, KOTOpas

paccuMThIBaeTcs 1o Gpopmye:
= Lo @2)
n-c-h? ‘m, ’ '

rae Me—3¢hPexTuBHAs MIIOTHOCTD JIEKTPOHOB; My — MpUBEAeHHAs Y)PEeKTUBHAS

Macca 3JIeKTPOHA U ABIPKU; N — oKa3arenb npesomiieHus. DopMa crekTpa 3aBUCUT OT

Temreparypbl. Tak, ”THTEHCUBHOCTh M3JyY€HHUS U3MEHSAETCS M0 SKCIMOHEHIIUATBHOMY

3aKOHY KaK:
I(hv) = \/hv — E, - exp (—%) (3.3)

[Ipu yBenuveHUU TemIiepaTyphl CIEKTP W3IYUYEHHUS TaKXKe YIIUPSETCS, a ero
MaKCHUMYM CJIBUTaeTCs B CTOPOHY HuU3KuX sHepruil. [llupuna crnekrpa Ha ypoBue 0,5
OT MaKCUMAaJIbHOT'O 3HAYEeHHS, 3aBUCUT OT TEMIIEPaTyphl U paBHA:

J-T-]12
AEgs~1,8 kT wnm Algs=="""— (3.4)

rae Aly 5 — mupuHa criekrpa Ha yposHe 0,5 B HM, | — [UtHa BOJIHBI MaKCUMyMa
B HM. Ho monmoOHas TemmepaTypHas 3aBUCUMOCTH CIpaBEJIMBa TOJIBKO IS
roMornepexoa.

Jns rerepoctpykTypbl GaN/InGaN co MHOKEeCTBEHHBIMU KBAHTOBBIMHU SIMAMH
3aBUCUMOCTh (OpPMBI CIIEKTpa OT TEMIlepaTypbl OOYCJIOBIEHA W3MEHEHUEM
>QEeKTMBHON IIHMPHMHBI  3alpelIeHHONW 30HBI AE;, B mpocTelimem — ciydae
onpexaensieMont kak [3]:

AEy = AE,(InGaN) + E¢q + Eyq + Y; AE;, (3.5

rne AEg (InGaN) — mmpunHa 3anpemnienHod 30Hbl InGaN; Ecl m Evl —

MOJIO’KEHHUSI TIEPBBIX YPOBHEN Pa3MEpHOr0 KBAHTOBAHUS JIJISl AJIEKTPOHOB U ABIPOK B

AMax; TMOJ| 3HAKOM CYMMBI COJEpXKaTcsi Ipyrue BUIbI BKIAT0B B 3((PEKTUBHYIO

IIUPUHY 30HBI  BCAEACTBUE  naedopMmanuu  1he303G(HEKTOB,  KYJTOHOBCKOTO
B3aUMOJICHCTBUS AJIEKTPOHOB U ABIPOK U JIP.

Bce Bxomsmue B Gdopmyny mapameTphl 3aBHCAT OT TEMIEpaTypsl W,
CJIeIOBATENBHO, TAIOT CBOW BKJIAJ B (OpMy W IMIUPHUHY CIeKTpa m3mydeHus. Kpome
TOTO, 3HAYEHUS 3TUX MapaMeTPOB MOT'YT U3MEHSATHCS B 3aBUCUMOCTH OT COJIEpPKAHUS
WH]IAS B TE€TEPOCTPYKTYPE, OT KOJIMYECTBA U ITUPUHBI KBAHTOBBIX SIM U OCOOCHHOCTEM
TEXHOJIOTUU UX TOJTYUYCHUS.

Jlns uccnenyembix B pabote rerepocTpykTyp GaN-InGaN co MHOXKECTBEHHBIMU
KBAaHTOBBIMU SIMAMH, HCIOJIb3YEMbIX TMPU M3FOTOBICHHUU HCTOYHUKOB CBETa,
TeMIepaTypHas 3aBUCHUMOCTh IIMPUHBI JUHUM U3IydyeHuss Ha ypoBHe 0,5 orT
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MaKCHMaJbHOTO 3HaueHus umeeT ciuenyomuid Bua: AE05 =~ 3+4kT, npuuem
VIIUPEHUE CIEKTPa MPOUCXOAUT B OCHOBHOM B CTOPOHY MEHBIIUX SHEPTUid (00IbIIMX
IMH BoJiH). CrnefoBaTesbHO, TEMIEPATYpHYIO 3aBUCUMOCTb IIMPUHBI CHEKTpa
BO3MOYHO HUCIIOJIb30BATH JJIs1 KOHTPOJISI TEMIIEPATYPbl aKTUBHOM 00J1aCTH.

Jist  3TOoro HEOOXOAMMO OMNpEAENUTh TeMMepaTypHbld KO3 UIHEeHT
(mpupalleHye MHUPUHBI CHEKTpa MpU HarpeBe Ha oauH rpaayc, HM/K), mpoBoas
M3MEPEHUS [IHUPUHBI [TPU HECKOJIBKUX 3HAYEHUAX TEMIIEpATYyphl Kpucrtaimia [4, 5]. Ha
MPaKTUKE 3TO pealu3yercs MyTeM H3MEPEHHs B TEPMOCTAT€ B HUMITYJbCHOM U
HEMPEePbIBHOM peXUMax NpH OJHOM 3HA4YeHUH NpsaMoro Toka. OYeHb BaKeH
UMITYJIbCHBIA ~ PEXHM  HM3MEPEHUM, MCKIIOYAIOUMi Mpolecc caMopa3orpena
uctouHuka. [1oaToMy U3mepeHus mpoBOAST MPH JIIUTEIbHOCTH UMITYJIBCOB HOpsiaka 1
MKC U ckBaxxHOCTH He MeHee 1000.

Ha puc. 3.1 moka3aHbl 3aBUCHMOCTH IIMPHUHBI ClieKTpa Ha ypoBHe 0,5 oT
MaKCHUMAaJIbHOTO 3HAYEHUS JIi UMITYJIbCHOTO TOKa ISl JBYX HMCTOYHMKOB CHHETO
ceera npousBojactBa AO HUUIIII (Poccus) tuma KUII154A u pupmer Semiled
(Kurait) B mnactmaccoBoM kopnyce tuna 5050. M3mepenus: npoBeaeHbl C MOMOIIBIO
BOJIOKOHHOTO criekTpomeTpa tTuna USB 2000.
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PI/ICYHOK 3.1 - 3aBHCUMOCTH IIAPHUHBI CIICKTPA HAa YPOBHC 0,5 OT MaKCUMaJIBHOI'O 3HAa4YCHU A
UL ABYX TUIIOB HCTOYHUKOB CBE€TA IIPHU UMITYJIbCHOM TOKC 350 MA n pa3J'IPI‘lH01>i TEMIICPATYPC
KopIyca.
Ha puc. 3.2 npencraBineHsl H3MEPEHHBIE 3aBUCUMOCTH MEPENAia TEMIIEPATyp
KPHUCTAJUI—KOPITYC HCTOYHUKOB CBETA IIPU MTOCTOSHHOM TOKE.
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Pucynok 3.2 - 3aBucumocTs nepenaaa remneparyp A7 aktuBHas 00JacTh
KpHCTaJlIa - OKpY’Karomias cpeaa ot padouero Toka: 1-Semiled; 2-KUTII 154A.
(Tep=21°C)

B 3akmouenwe paszgena  cieayeT  OTMETHTh, UYTO  pa3paOOTaHHBIM
OCCKOHTaKTHBIM METOJ U3MEPEHHS TEMIIEPATypPhl MOTYIPOBOIHUKOBBIX HCTOUHUKOB
CBETAa SIBJIICTCS BEChbMa MEPCIIEKTUBHBIM JJISl OCYIIIECTBIICHUS] KOHTPOJIS TEMITEPATYPHI
KaK OTJICJIbHBIX U3JICJINH, TaK U B COCTaBE CBETOTEXHUYECKUX YCTPOMCTB, HAIIPUMED B
JIaMIIaX OCBEIICHMUS.

4 OIIMCAHUE YCTPOMCTBA JIJIsI UBMEPEHUS CIIEKTPA
N3JIYYEHUA CUJ

W3mepeHue CHEKTpoOB W3Ny4YeHHS OyIeT MPOU3BOJUTHECA C TMOMOIIBIO
cnektpodoromerpa CD-26, cM. puc.6.

4.1 Texuuyeckue XapaKTepPUCTUKHU

CnekTpasibHbIi quana3oH, HM oT 186 1o 1100

OTtHOcuTEnpHOE O0TBEpCTHE MOHOXpoMaTopa 1:11

Jlnana3zoH moka3zaHuii mkaibel K03 uimeHToB npomyckanus, % ot 0 1o 110

Bo3moskHa pactskka Ha BCro mkany: 10% oT ar000ro 1e10ro yrcia JeCITKOB
npoteHToB U 1% B obmactu ot 0 10 10%.

Huanazon naMmepenuit korddunuenta nponyckanus (%) ot 3 go 100

OcHOBHasi  TOTPENIHOCTh  HW3MEpeHUl  KodddummeHnTa  mpomycKaHus
B oOmacTu cekrpa ot 190 no 1100 M, % abc¢., HEe 6omee 1.

Cpennee  KBaJpaTHYECKOE  OTKJIOHEHHWE  W3MepeHud  koddduimeHTa
nporyckanus, % abc., He Oomee: To mkane ctpenoanoro mpudopa 0—110% 0,25

10



4.2 YcrpoiicTBO cieKTpo(hoTOMeTpa
Ha puc. 4.1 npencrapnen BHenHu# Buj criekTpogoromeTpa CD-26
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Pucynok 4.1 — Cnektpodotomerp CD-26

I'ne - 1— mkana MoHOXpoMaTopa; 2 —- PYKOSITKA MEPEKITIOYEHNS NCTOYHUKA
U3ITy4eHUs; 3 KIOBETHOE OT/eNIeHnE; 4 — PyKOsITKA MEePeKIIOYeHHs (POTOITIEMEHTOB;
5 — PYKOSITKa YCTAHOBKM YYBCTBUTEIBHOCTH; O — PYKOATKA YCTAaHOBKH CTPEIKHU
M3MEpPUTEIIFHOTO TNpUubOopa Ha HyNb;, 7/ — pPYKOSATKA IITOPKH, 8§ — pYKOSTKA
MepEMEILICHHS] KapETKHU C KIOBETaMH; 9— pyKOsITKa pEeryJIupOBaHUs IIUPUHBI I1IEIIH;
10 — mixama u3meputensHoro npubdopa; 11 — pykosTka oTcdeTa AJisi BHIOOpA MIKAIbI
U3MEpEeHUN (MMEET YeThIpe MOJOXKEHMs); 12 — pyKoATKa KomIieHcanuu; 13 —
PYKOSITKAa YCTAHOBKM JJIMH BOJW; 14 — cHUrHaimpHas JjlaMma BKJIIOYEHUS JIaMIIbI
HakamBaHusg «H»; 15 — curHanpHas jamiia BKIIIOYCHUS JTEHTEPUEBOM JaMmbl «J1»;
16 — TymOnep BxirOYeHHS IpubOOpa B CETh M CUTHAIbHAs tamma « CeThy.

4.3 IloaroToBKa K padore

YcranoBute B pabodee mosiokeHne (GoTodieMeHT (5) U MCTOYHUK H3ITydCHUS
(2), cooTBeTCTBYIONIKE BEHIOPAHHOMY CIIEKTPAILHOMY JIHANIa30HY U3MEPEHHM, CM. PHLC.
4.1.

3akpoiite OTO3IEMEHT, TIOCTABUB PYKOATKY MITOPKH (7) B monoxxenue 3AKP,
Y PYKOATKOW YCTAHOBUTE MIUPUHY 1ienu mpumepHo 0,1 mm.
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Bxitounte Tym6nep CETD (16), mocie yero Jo/KHBI 3arOpPeThCsl CUTHATbHAS
namna CETb wu curnanbhHas namna /[ (15) wnm curnaneHas nammna H (14) B
COOTBETCTBHUH C BEIOPAHHBIM UCTOYHUKOM CBETA.

JInst  BKJIFOYCHHS TIOCJIE JIaMIbl  HAKAJIUBaHWS  JCUTEPUEBOW  JIAMIIBI
NEPEKIIIOUNUTE KOHIIEHCOP PYKOATKON (2), TOcie MHHYTHOTO MpOrpeBa Jiamia
ABTOMATHYECKH 3aropaeTcsi, OJJHOBPEMEHHO 3aropaeTcsi MHIWKATOpHas Jamna J| Ha
IepEeIHEN MTaHEeH.

Beixmouenue cnekrpodoromerpa npoussoaute tymonepom CETD (16).

4.4 Tlopsinok M3MepPEeHUsI CIeKTPa

Bxrounte ciektpodoToMeTp, Kak ykazaHo B pazzene 3.1.

VYcraHoBuTe Ha MyTH MNOTOKAa CBeTa OT MCTOYHHMKA U3IydeHus (1amma
HaKaJWBaHUA) IJIaTy C HcciaeAyeMmbiM cBeroanonoM. Ilocie srtoro HeoOXxoaumo
NOJICOEAMHUTh CBETOAMOJ, K HCTOYHHUKY NHUTAHUS U YCTAHOBUT TpeOyeMbId IO
3aaHuIo TOK, Hanpumep 200 MA (M1 HanpsiKEHUeE).

YcranoBute TpeOyeMylo ITTMHY BOJIHBI (TPUMEPHO B cepennHe auamnazona 450
— 470 um), Bpamias pykosatky (13) (cm. puc. 6) B CTOpPOHY YBEIMYCHHS JUIUH BOJIH.
Ecnu mpu 3TOM 1IKana moBepHETCs Ha OOJBIIYI0 BETUYMHY, TO BO3BpATUTE €€ Ha3all
Ha 3-5 HM M CHOBa NOJBEIUTE K TpeOyeMOMY JENIEHHIO0. YCTaHOBUTE CTPEIKY
HU3MEPHUTEILHOrO Mprbopa crekrpodoroMerpa Ha HyIb pykosTkoi (6) HYJIb.

OTkpoiite GpoTodaeMeHT, MocTaBuB pyKosTKY (7) mropku B monokenne OTKP.
YcTaHoBUTE CTpeNKy HW3MeputTeapbHoro mnpubopa Ha geneHue «90%y», Bpaias
pykosTKy (9) MexaHW3Ma W3MEHCHHS MIUPUHBI eI, MEIJICHHO Bpallias PYKOSTKY
(13) maiimure mAIMHY BOJHBI B auama3one 450-470 HM, IpH KOTOPO#M CTpenka
MU3MEPUTEIILHOIO MPHOOpa MOKaXKET MaKCUMaJIbHOE 3HaueHue. Bpaias pykostky (9)
MEXaHM3Ma U3MEHEHUS IMPUHBI IEJIN YCTAHOBUTE TAKOE MOJI0KEHHE, YTOOBI CTpEsIKa
U3MepuTeIbHOro nmprubopa mokasana «100%».

Tenepb MOKHO U3MEPSATH CIIEKTP CBEYEHUS cBeToAuoa. HaunHate usmepeHue
MOXHO C CaMOM KOPOTKOM JIJIMHBI BOJIHBI, Hanpumep, 430 HM U 3anucath MOKa3aHUs
cTpesnoyHoro npudopa crnekrpodoromerpa. MzmMepeHus npoBOIuTh yepe3 5 HM 110
3HaueHus 500 HM.

Taxum 006pa3oM, OyAeT MoydeH CHEKTpP U3JIyUYEHUs UCCIETyEMOTO
CBETOAMO/1a IPH IAHHOM TOKe Harpy3ku (HanpspkeHust Ha CUJT).
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5 MMOPSJOK BBIIIOJHEHUS JIABOPATOPHOM PABOThI

e (O3HaKOMUTBECS C KOCBEHHBIMU METOJIaMH OINPENEIECHUsI TEMIIEPATYyPhI
aKTUBHOM 30HBI TeTepocTpyKTypsl CU/, cMm. pa3a. 1 u 2.

e TloaroToBuTh K U3MEpEHUIO CIIEKTPOB criekTpodoTomerp CD-26, cMm. pas .
3.1-3.3.

e (O3HaKOMUTKCS € MOPAJIKOM H3MepeHus cekTpoB u3nyuenuss CUJL (pa3z.
3.4).

e [IpoBectu uzmepenus crekrpoB CH/I mpu ABYX pa3HbIX TOKax Harpy3Kku
win HanpspkeHus: Ha CHJI, BenmnurHa TOKOB (MM HApsDKEHUi) cool1aercs
NpEenoaBaTeIeM.

e [lo pe3ynbraTaM U3MEPEHUHN CPAaBHUTD (KAYECTBEHHO M KOJIMYECTBEHHO)
NOJIYYE€HHbIE CIEKTPHI JIPYT C APYTOM, BHIIOJHUTH HEOOXOIUMbIE PACUETHI,
OTIPEJICIUTh TEMIIEPATypPy aKTUBHOU 30HBI TeTepocTpykTypbl CU/I, cnenaTh BBIBOJIBI,
HamucaTh OTYET.

e CraaTh OTUeT 10 JabopaTOpHOU padoTe ¢ 3amMMUTON (OTBETAMH Ha TECTOBBIC
BOMPOCHI MPENoaaBaTes).

Ipumeuyanus. [Ipu BeinogHEeHUHN 1a00PATOPHON PAOOTHI CIIEYET YUECTh,
YTO:

1. Temnepatypa oKpy:Karouiei cpeasl P U3MEPEHUSIX COCTABIISLIIA
npumMepHo 20 rpaaycoB Llenbcusi.

2. Cnextpbel CUJI, monmydeHHbIC MpU HanpsokeHUu 2,6 B, COOTBETCTBYIOT
TEMIIEpAType aKTUBHOW 30HBI T€TEPOCTPYKTYPHI PABHOM KOMHATHOM, TaK KaK
nporekaromue yepe3 CHUJ{ Toku npu 3T0M HaNpsHKEHUU OYE€HBb Majibl U HE TIPUBOJSIT
K CaMOpa3orpeBy aKTUBHOMN 30HBI.

3. Ecnu npu onpenenennn temnepatypsl akTuBHOM 30HbI Tipu U = 2,6 B 1o
METOAMKE, U3JI0’)KCHHOU B METOIMYECKOM PYKOBOJACTBE (CM. pasi. 2), Oyuer
nosyyaTtbes TemnepaTtypa Mmensiie 20 rpagycoB Llenbeus, To cieayeT BBECTH
HOPMHPOBOYHBIN KO DUIIMEHT, TOMHOKas MOTYYCHHBINA PE3yIbTaT Ha KOTOPHIH
MOJIyYUM TEMIEPATYPY, PABHYIO KOMHATHOM.

Hampuwmep, npu U = 2,6 B monyyum mmpuny cnextpa AA = 19,5 am. Ha
puc. 3.1 MmeToanuYecKoro mocodus mpojieBaeM KpuBYyIo 10 3HaueHus 20 TpagycoB
Lenwscust, momydaem 3Ha4eHHE HA ocu opauHaT 24,5. Takum oOpazom,
HOPMUPOBOYHBIHN K03 Punment Knopm =24,5/19,5 = 1,26.

B nanpneitmem, npu apyrux 3aadenusx (U) Hamo OyaeT moaydeHHYIO
BEJIMYMHY IIUPUHBI CIEKTPA JOMHOXATh HA ’TOT HOPMUPOBOYHBIN KO PUIIUEHT U
yKe MoToM 1o rpaduky Ha puc. 3.1 MeToarMIEeCKOro MOCcoOUsI ONIPEACIIATh
TEMIEPATYpPy AKTUBHOU 30HBI.
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6 KOHTPOJIBHBIE BOITPOCBI

1. Jlj1st uero He0OXOAMMO KOHTPOJIUPOBATh TEMIEPATYPY AKTUBHOM
30HBI reTepocTpykTypsl CU/I.

2. Kakne cymecTByrOT METOIBI OLIEHKH TEMIIEPATYPbl aKTUBHOU
30HbI CHU/I.

3. B uem cymHoCTh MeTOa TPSAAMOro najaeHus Hanpsbkenus Ha CU/L.

4, B 4yem cymiHOCTh CIEKTPAIIBHOIO METOAA OLEHKU TEMIIEPATyPhI
akTuBHOM 30HKI CH/I.

5. Jnist uero npeaHa3zHayeH CIeKTPO(hOoTOMETp.

6. [lopsaiok u3mMepeHus cuekTpa cieKTpopoToOMETPOM.

7. OTyero 3aBUCUT TOYHOCTh ONPEACIICHUS TEMIIEPATYPbl aKTUBHOM

30HbI CU1/l ciekTpasbHBIM METOJIOM.
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