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Beryn

OnTryHi METOM BAUMIPIOBAHHS Pi3HHUX MapaMeTpPiB TUIa3MH, SIKi TPYHTYIOTHCSI Ha peecTpartii
IHTEHCHUBHOCTEH CIIEKTpaTbHUX JIiHIN, IMMHPOKO PO3MOBCIOKEHI Y (PI3UIHUX €KCIIEPUMEHTaX, TOMY
Jy’Ke BaXXJIMBO KOPEKTHO BPAXOBYBATH yci (PaKTOPH, SIKi BITMBAIOTH HA OfIEpyKaHi Pe3yJIbTaTH.

Binomo, 1o mpuiiMadi BUIPOMIHIOBAHHS, SIK 1 1HIIN €JEMEHTH ONTHYHHUX CXEM B IpHjaaax,
MO 3aCTOCOBYIOTHCS B CIEKTPOCKOIi, € CEJICKTUBHUMH, TOOTO IX UYTIMBICTH 3AJICKHUTH BiJ
JIOBXKUHM XBWJi. TakuM UYWHOM, OJepKaHi 3 eKCIIepUMEHTY 3HAueHHS CIEeKTPaTbHUX
IHTEHCHBHOCTEH BiJIPI3HSIIOTHCS BiJ ICTHHHUX. J[J1s1 pO3paxyHKy OCTaHHIX HEOOXiJHO BPaxOBYBATH
CTHEKTPAIbHY YyTIUBICTh KOHKPETHOI YCTAHOBKH, SIKY MOYKHA BU3HAYHMTH TTOPIBHIOIOUHN OJIepIKaHHH
CTEKTPATBHAN PO3MOIN IHTEHCHBHOCTEH B CIIEKTpI BHIPOMIHIOBAHHS €TAJIOHHOTO Tia 3 HOTO
ICTHHHUAM 3HAYCHHSIM.

TenoBe (TeMnepaTypHe) BUNIPOMiHIOBAHHSA

Bci HarpiTi Tila BUITPOMIHIOIOTE TEILTO, a Tija, Ha sKi Tajae BUIPOMIHIOBaHS, HarpiBatOThCS
HUM. TakuM YMHOM, 3arajdbHOI0 3aKOHOMIPHICTIO € Te, IO BCi Tila OOMIHIOIOTHCSI €HEpri€lo
BHIIPOMIHIOBAaHHS, SKa TIpH TIOTJIMHAHHI TIePETBOPIOETHCS Ha BHYTPIIMHIO eHepriro. Tina,
TeMIIepaTypa sIKAX BHUINA, BUTIPOMIHIOIOTE 3 OJWHHIN TTOBEPXHI OlIbINe TETUIOBOI eHeprii HiX Tila,
TeMIeparypa SKHX BIANOBITHO HIKYa. ToMy TOBOpSATH Tpo TerioBe (abo TemmepaTypHe)
BUTIPOMIHIOBAHHSI TiJI, TOOTO BUIIPOMIHIOBAHHS, SIKE 3aJICKUTH JIMINE BiJl KUTBKOCTI TETUIOTH, IO
oMy Biamaimy, i ke MPU3BOJINATH JIO HiABUITICHHS TEIEpaTypH Tija.

TemmeparypHi CHEKTpH BUIPOMIHIOBAHHS TBEPAMX 1 PIAKUX Tl Ta ra3iB MpH BiJHOCHO
BEIIMKUX THCKaX € cyIinpbHUMH. CHEeKTpH BUMPOMIHIOBaHHS Ta3iB Ta MapiB B €JIEKTPUUHHUX
po3psiaax € JiHIHYacTHMH. ATOM KOXHOTO eJeMEHTa XapaKTepPH3yETHhCS CBOIM IIHIHYACTHM
CHEKTPOM. BHUMpOMiHIOBaHHS MOJEKYNT XapaKepH3yIOThCs CMYTacTUMHU CIIEKTpaMH, SKi
CKJIQJIAIOTHCSI 3 BEITMKOTO YHACIIa OKPEMUX JIHIH.

JlimifiyacTi creKTpu BIAHOCSATHCS O XapaKTEPUCTUUHHMX CIEKTpiB. BoHM XapakTepusyroThb
CKJIaJl PEUYOBHHH, SIKa HOTO BUIMpOMiHIOE. Lle 103BoIIsIE 3 aHami3y JIIHIHYACTOTO CIIEKTPY BU3HAYUTH
XIMIYHAM CKJaJ pPEYOBHHHU, IO BHUIpoMiHIOE. CYIIIBHHN CIIEKTp, IO BHIIPOMIHIOETHCS
PO3KapeHUM TIJIOM, HE € XapaKTepUCTHKOI pedoBwHH. Kipxrodom Oyino BBEIEHO MOHSITTS PO
TaKe TiJI0, BUIPOMIHIOBAaHHS SKOTO HE 3aJI€KHTh BiJ HOro (pi3MUHUX Ta XIMIYHHX BIIACTHBOCTEH, BiJT
Horo ckiay, a 3aJeXUTh JIMINE BiJl HOTOo TemmepaTypu. Take Tiio MOBHHHO MOBHICTIO TIOTJIMHATH
BCE BUIIPOMIHIOBaHHS, 1[0 HAa HHOTO MaJla€, He3alle)KHO BiJl HOTo JOBXKWHU XBHIIi, TOOTO MOBUHHO
OyTH abcomoTHo yopHUM TisioM (AYUT). B mpupoai Takux Tij HE iCHYE.

Jns posmominy eHeprii B cmekTpi BumpoMiHioBaHHS AYT Makcom IlmankoM ojiepikeHO
CTIIBBIIHOTIICHHS
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ne h= 6,62-10'34 Oofc-cex — ctana Ilmanka;

k=1,38-10" 0oic/2pao — crana Bonsimana;

T — aBGcostoTHA TEMTIEpATypa;

¢ — IIBHJIKICTH CBITJIa B BaKyyMi;

A — JOBYWHA XBWJII CBITJIA.

OyHKIIIO 77 HA3UBAIOTH BUIOPOMIHIOBAEHOIO 3[ATHICTIO Tifa (CIEKTPaThbHOIO TYCTHHOIO
€HEepreTHYHO1 CBITHOCTI, abo K scKpaBicTio). Bona sBnsie cO0OK0 KITBKICTH €Heprii, Imo
BHITPOMIHIOE TiJIO 3 OJUHUII TMTOBEPXHI B OAMHUITIO Yacy B iHTEpBaJi JOBXKHH XBHIb A, 4 + dl mpu
TIeBHIM aOCOTIOTHIM TeMreparypi.
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[IpakTruHO, B OUNBIIOCTI BHMAAKIB, MOKHO 3HEXTYBAaTH OJWHHIICIO B 3HAMEHHHUKY, TOOTO
BBaXaTw, 1o Av>>kT, 1 3amucaru

(1711 OAMHUYHOTO 1HTEpBATY YacToT). Tak MOKHA 3pOOUTH B pa3i BUIIPOMIHIOBAHHS 3 JOBXKUHAMU
XBUJIb Y ONwkHIN idpadepBoHiii o0nacti crekTpa mpu Temmepatypi Tiza 6mu3zpko 1000 K, a 'y
BUJUMOMY Jliala3oHi crekTpa (sl TOBXKUH XBUJIh MeHmuX 3a 0,8 mxm) HaBith nipu 7 = 3000 K.
[Tpu ubomy noxnOka 3anuimaeTbess MeHioro 3a 0,1%.

B mpuposai He icHye Til, IO MOBHICTIO MOTVIMHAIOTH a00 BiJIOMBAIOTH €HEPrito, IO Ha HHUX
naniae. He icaye Takox i abcomoTHO mpo3opux Tin. Came TOMY BCi peasibHI Tijla XapaKTeph3yThCs
TphoMa Koe(pIIEHTAMH: nO2NUHAHHS (0,), 6I0OuUmMmSsL (p) Ta NPONYCKAHHA (T).

KoedinieHT mOrJMHAHHSA ¢ I KOXHOTO Tijla BH3HAYAETHCS BIJHOIICHHSIM YAaCTHHU
MIPOMEHEBO1 eHeprii, 0 MOTTUHYTa TiJIOM, JI0 TIOBHOTO MOTOKY €HEprii, 1o TMajae Ha MOBEPXHIO
Tina.

B pi3HEX nmiama3zoHaX CHEKTpa OJHE i T€ X TiIO TOTJIMHAE TO-pizHOMY. JIIsI MpOMEHIB 3
PI3HOIO JIOBXKHHOIO XBHJII KOE(IIieHT moriuHaHHs o Oyne MaT pizHe 3HaueHHs. KpiMm Toro, BiH

3aJIEXUTh 1 BiJ abcomoTHOI Temmeparypu o =a(Al) (nmo3HavaeThess « ) p ). Hampukman, mpu

MIPOITYCKaHHI MPHUPOJHBOTO CBITIIA Yepe3 Ay»e TOHKI ImapH 30Ji0Ta i cpibia 3050T0 HaOyBae (Ha
MIPOCBIT) 3eJIeHyBaTe, a cpidio —OmakuTHE 3a0apBlieHHs. 3a0apBJICHHAS BUHUKAE TOMY, 10 YaCTHHA
MIPUPOIHHOTO CBITIIA MOTIMHAETHCS, & YACTHHA TIPOXOTUTh.

CriexTpanbHuii koe(illieHT noriauHaHHd ¢ ;) p (a00 TNOrIMHAIbHA 3/aTHICTh) JIOPIBHIOE

BiJIHOIIIEHHIO TIOTJIMHYTOI YAaCTHHU CBITJIIOBOTO TIOTOKY B 1HTEPBAJi JIOBXWH XBWIb A, A+dA 10
MIOTOKY, IT0 TTaJIa€ Ha Tij0, 3 IOBXXKUHOIO XBHJII A.

KoedinieHToM BiIOHUTTH p HA3WBAIOTH BIJHOMICHHS BIOMTOT YaCTHHU TOTOKA €HEPrii J0
BChOTO TIOTOKY IIPOMEHEBOI eHeprii, mo mnajgae Ha Timo. KoedimieHT BIIOHUTTS 3aJIe)KUTH Bij
JIOBKMHHM XBHWIII CBITJIA, IO Majae Ha TiJO i JJIS PI3HUX JOBXWH XBHJIb Ma€ Pi3HI 3HAYCHHS, KPIM
TOTO, 3aJCKHUTh Il U BiJl pojJy PEUOBHHHU 1 CTaHy HoBepxHi. Hampumkian, B Tabmuili HaBeaeHi
3HAYeHHS KoeilieHTa BiIOUTTS BiJl MOJIIPOBAHOT TOBEPXHI METAJIB JUISI TBOX JIOBXKHWH XBHIIh:

Marepialt | p)-0.4 uen P1=0.7 mxm
Hikens 0,50 0,68
30110TO 0.28 0,92
Cpi6io 0,82 0,94
Cranp-3 0,49 0,58

BinOutTTs cBiTIa MPO30pHMH TiTaMHd Ma€ MicCIle JIMIIEe Bij moBepXHi ix momimy. KoedirieHT
BIIOWTTS TYT Ma€ MEHBIIT 3HAYECHHS TIOPIBHSIHO 3 METATIAMH.

JIns BimOWTTA CBITJIA BiA HAIIBIPO30PHX CEPETOBUIN Koe]iIlieHT BIAOMTTS 3TigHO 3
KJIACUIHOIO (hopMmyIioro DpeHesst Mae BUTIISII:



P n+ny

e 7 — Koe(iieHT 3aJOMJICHHS BIIOMBAIOUOTO CepPEIOBHUINA;

ny — KOe(QiIlieHT 3aJOMJICHHS CpEJOBHINA, B SAKY BiOMBCS IOTIK ITPOMEHEBOI EHeprii.
3HaueHHS /1 Ta 1y 3aJI€KATh BiJl JJOBXKUHH XBUJI CBITOBOI XBIIIL. TakuM umHOM, 0 =p(A)=0,.

KoedinieHToM mponyckaHHsi T 3BEThCS BEIUYMHA, KA JOPIBHIOE BiHOIIEHHIO YaCTHHH
MOTOKA MPOMEHHUCTO1 €HEePrii, 0 MPOXOAUTH KPi3b TiJIO, 10 TOBHOTO MOTOKY €HEeprii, 110 majae Ha
fioro moBepxHio. UnM Oimbnmii KoedimieHT TMPOMyCKaHHS, THM OiibIMa MPO30PICTh PEUYOBHHH.
[Ipo3opumu TilaMu € BCi He3abapBieHi Tijla, IO MalOTh Majie TMOTJIUHAHHS CBIT/IA YCiX JOBXKHH
XBUJIb BHJIMMOTO JTialla30Hy CIEeKTpa.

Koy moTik eHeprii BUIIPOMIHIOBaHHS 3 JOBKHHOIO XBHJII B iHTEpBall A, A+d/A BiTOMBaEThCA,
MIOTJIMHAETHCS 200 MPOITYCKAETHCS MAPOM PEYOBHHHU, TO 32 3aKOHOM 30€peKeHHS SHepTii 3aBx/In
Mae MicIie piBHICTb:

a, + P +7 1= 1.
[ piBHICTH CHPABIKYEThCS Il OYTh SIKOTO CKIJIQHOTO, 332 CBOIM CHEKTPATBHUM CKIIAJ0M,
MOTOKY TTPOMEHEBOT €Heprii:
a+p+r1=1.
XapakTepUCTUKOIO BUIIPOMiIHIOBATIBHOI 3aTHOCTI TiJl € eHePreTHYHA CBITHICTD

ne AE — cymapHUil TOTIK TMPOMEHEBOI eHeprii yciX JOBXHH XBWJIb, IO BHIPOMIHIOETHCS 3
€JIeMeHTy TIOBepXHi TiMa AS B OJMHUINO dYacy. SIKIO BpaXyBaTH pO3MOLT eHeprii B CHEKTpi
BHITPOMIHIOBAHHS TiJIa TIO JIOBXKWHAM XBWJIb, TO 3arajJlbHa €HEPreTUYHA CBITHICTH R, SBISIE COOOIO

o0

CYMY BCIX BHIIPOMIHIOBAIBHUX 3/ITaTHOCTEH 7, Y BChOMY IHTEpBali JOBXKHH XBWIb R, = Irldﬂ , TIe
0

¥, — BATIPOMIHIOBAJIbHA 3JIATHICTH TiJIa TIPH BiIMOBIHIH aOCOMIOTHIN TemIeparypi.

3akon Kipxroda

Mik TIOTIMHAHHSM Ta BHIIPOMIHIOBAaHHSM iCHY€E MEBHHUH 3B’SI30K. SIKINO cHCTeMa JeKiTbKOX
TiJT 3HAXOJUTHCS B CTaHl TEMJIOBOI a00 TMPOMEHEBOi PIBHOBArW, TO MIX TilaMH BiIOYBa€ThCS
HemepepBHUH OOMiIH BHIPOMiHIOBaHHSAM. Tino, Io Mae OibIMy BHIPOMIHIOBAIBHY 31aTHICTD,
BTpavae 3a OJUHHMIIO Yacy Oijblne eHeprii, HiX TiJI0, BAPOMIHIOBAILHA 3/IaTHICTH SIKOTO MEHIIIA.
Take Tino Moxke epeOyBaTH MPH MOCTIHHIN Temmnepatypi 7, o JOPiBHIOE TeMIIepaTypi 1HIIHUX TiJ,
JWINe TOJMI, KOJMM BOHO Oyzae moriawHaTth Oinble eHeprii. 3BiJICH BHIUIMBAE, IO TPH TETUIOBIH
piBHOBa3i Til, SKi OOMIHIOIOTBCS CHEPTi€I0 JIHINE IIISXOM IIOTJIMHAHHS Ta BHIPOMIHIOBAHHS,
MOBUHHA MAaTH MICIIe MPOMOPIIHHICTE MK BHIPOMIHIOBAILHOIO 7j; Ta TMOTIWHAIBHOIO )
3MaTHOCTSAMH. SIKIO B CHCTEMi € TiJlo, MOTJIMHANBHA 3[AaTHICTh SKOTO JIJIS BCIX JTOBXKHH XBHJIb
JIOPIBHIOE OJIMHUII, a TIOTJIMHEHA HUM EHEPrisl IIJIKOM TepPeXOJnTh B TEIo (TOOTO, abCOMOTHO
YOpHE TiJI0), TO BUKOHYETHCS TaKe CITiBBiTHOIICHHS

nir Fia.T uar
) —_ > :.'.:—’:f(ﬂ“’T):r/lTﬂ

Xir Fir Xp,T
Je 7)7 — BHUOPOMIHIOBaJbHA 3JaTHICTH a0CONIOTHO UYOPHOTO Tilla MPH JTOBXKHHI XBHIL A i
temnieparypi 7, v, 7, 0.7 — BIIMOBIAHO BAMPOMIHIOBAIBHA Ta MOTJIMHAIBHA 3aTHOCTI i-20 TiJIa TIPH
abcomoTHil Temmepatypi 7. lle cmiBBimHOIEHHS BimoOpakae 3akoH Kipxroda: BimHOIICHHS
BHITPOMIHIOBAIBHOI 3JIATHOCTI TUT JO X MOTJIMHAJIBHOT 3JIATHOCTI TIPHW TiM Ke TeMreparypi €
VHiBepCaTbHOIO  (YHKINIEIO JTOBXKHHH XBHJI 1 aOCONIOTHOI TeMmIepaTypd 1 JOPIBHIOE
BHITPOMIHIOBAJIBHIH 3/JaTHOCTI a0COJIIOTHO YOPHOTO TiJia TIPH Til JKe TeMIepaTypi.
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Ha ocHogi 3akony Kipxroda BUTIPOMIHIOBAIIEHY 3/IaTHOCTH Oy Ib-SKOTO Tijla MOYHA BHPA3HTH

Yyepe3 BUMPOMIHIOBAIBHY 31aTHICTh aOCOTIOTHO YOPHOTO Tija:
Tiar =%l

Binmosigao 1o 3akony Kipxroga temmeparypHe BHIIPOMIHIOBaHHS TiJ, HE3Ba)KarOUH Ha iX
PI3HOMAHITHICTE 1 Pi3HI BJIACTHBOCTI, TEOPETHYHO MOXKHA BHPA3UTH dYepe3 BHUIIPOMIHIOBAHHS
abCOJTIOTHO YOPHOTO Tijla IPH BIATOBIAHO MiiOpaHUX 3MIHHUX KoegimienTax. OCKINBKA TS YCiX
peallbHUX TIJI TOTJIMHAIBHA 37IaTHICTH TIPH BCIX TEMIIEpaTypax Ta JIOBXKWHAX XBHJIbL MEHINA 3a
onuHuIlo (0, r<1), To 13 3akony Kipxroda BUIHBAE, 1110 BUTPOMiHIOBAIbHA 3/1aTHICTH aOCOTIOTHO
YOPHOTO TiJia OijbINa 3a BUITPOMIHIOBATBHY 3/IaTHICTh OYIb-SKOTO TiJla Y PUPO/II.

OpHOYacHO 3 YOPHHM TITOM MOJKHA PO3MVISIAATH 1 cipe Tijlo, TOOTO Take Tilo, Y SKOTO
MOTJIMHAIIGHA 3JaTHICT, 3AJIMINAIOYUCH MEHINOK 3a OJIMHHUINO, 3aJICKHUTH BiJ| TEMIEPATypH Tijia,
ajie He 3aJIeKUTh BiJ JIOBKHUHHU XBHJI IAJal0uoro Ha HHOTO BHIIPOMIHIOBAHHS. BINBIIICTH Til y
MPUPOJII € TAKWMH, IMO CEJICKTUBHO TOTJIMHAIOTH. [loTyIMHANRHA 37aTHICTH TAKWX TIJ 3aBXKIH
MeHIIIe OJWHHUIl, MA€ HEOAHAKOBI 3HAUEHHS JUIS PI3HUX JOBXHWH XBUJIb BHIIPOMIHIOBAHHS, IO
najac Ha HUX, Ta 3JICKUTH BT TEMIIEPATYPH.

3aKkoHU BUIIPOMIHIOBAHHSA A0COJIOTHO YOPHOI0 TijIA.

[lepmuit 3akoH — 3akoH ceimnocmi Cmeghana-bonvymana: iHTETpaThbHA EHEPreTHYHA
CBITHICTH (iHTErpajbHa I'YCTHHA TIOTOKY BHIIPOMIHIOBAHHS ) a0COFOTHO YOPHOTO Tijla MPOIOpITiifHa
YETBEPTIN CTETICHI HOTO aOCONMOTHIM Temmeparypi, ToOTO

o0
_ _ 4
R, = '[rldﬂ =oT",
0
-5 2 4_ 82 4
ne 0=5,6687-107 spr/cex-c™rpan’ = 5,6687-10"BT/™M " Tpay .

[aTErpaNbHa eHepreTHyHa CBITHICTh R, II€ TIO CyTi €HEprisi BUIPOMIHIOBAHHS BCIX JOBXKHH
XBHJTb 3 OJMHUIT TTOBEPXHI 3a OJUHHUITIO Yacy IPH JaHii TeMIeparypi.

Jpyruiit 3aKoH — 3axoH 3MiuyeHHs Bina — BCTAHOBITIOE 3B’ 130K MiX TTOJIOKEHHSIM MaKCHMyMa
BHIIPOMIHIOBATEHOI 37aTHOCTI aOCONIOTHO YOPHOTO Tila B CHEKTpi BHIPOMIHIOBaHHS 1
abCOIIIOTHOIO TEMTIEPATYPOIO TiJa.

JloBKpHA CBITOBOI XBHUII, HA SIKY ITPUIIAIa€ MAKCUMYM BHIIPOMIHIOBAIBHOI 3MaTHOCTI Apqy,
o0epHEHO TIpoTopITiiiHa abCOIOTHIHM TeMITepaTypi:

//{'M(IKC:C'/Ta
ne C'= 2898 mxm-epao = 0,002898 m-2pao.
3rilHO 3 UM 3aKOHOM, YHM BHIIE TemIeparypa aOCOTOTHO YOPHOTO Tija, TiM Ha OB
KOPOTKY JIOBXKHHY XBHIII TIPHTIAJIa€ MAKCUMYM HOTO BHITPOMIHIOBAJIHHOT 31aTHOCTI.
3a TpeTiM 3aKOHOM BUIIPOMiHIOBAHHS MaKCUMaJIbHA BUMPOMiHIOBATbHA 3/1aTHICTH aOCOMIOTHO
YOpPHOTO TiNa (MakcHMMalbHa CHEKTpalbHAa TYCTHHA TIOTOKY BHIIPOMIHIOBAHHS) 3pOCTa€E
MPOTOPITIHHO I’ ATi# CTeneHi aOCOMOTHOI TeMITepaTypH:

I’(i, T)Mdfcc:C”Ts,
neC"=131 0"’ 6m/CM2-MKM-2p6105 =13107 em/MS-Zpa05.

[Hakmme kaxyuw, BUMpoMiHIOBaibHA 371aTHICTE AUT, ska BimmoBimae MOBXKHHI XBHT Aygxcs
3pocTaEe 3 TEMIepaTypor0 3HAYHO WIBHIINE HIX IHTErpajbHa €HepreTHYHa CBITUMICTH, IO 3a
3akoHOoM CTtedana — bombliMaHa 3pocTae TPOMOPINIHHO dYETBEpTidi cTemeHi abCOTIOTHOL
TEMIEPATYPH.



OnTuuHa nipomMerpis

B ocHOBI onrTruHOT mipoMeTpii JIekaTh METO/IM BUMIPIOBAHHSI TEMIIEPATYPH, SIKi 0a3yIOThCS
Ha 3aKOHAX BHUIPOMIHIOBaHHS a0CONOTHO YOpHOro Tina. ToOTO BUMIpIOBaHHS TeMIIEpaTypu
PO3KAPEHUX TiM 3/IIHCHIOIOTHCS ONITHYHUMH METOIaMH 0e3 0€3TT0CepeTHHOTO KOHTAKTY 3 TIIOM.

Jlo TemepilmHLOTO Yacy METOAM ONTUYHOI MipOMETpii €IUHi, IO BUKOPUCTOBYIOTHCS IS
BUMIpIOBaHHS 3Ha4HWX Temreparyp (monan 2000K). ¥V mwx meromax TOEIHYETHCS BiJIHOCHA
IpocTOoTa Ta HadiiHICTE. [ToxnOKa x Ipu BUMIpIOBaHHI ITMMH METOJaMH JOCATAE KiJTbKa BiJICOTKIB.

OcCKiNBbKY BHNPOMIHIOBAHHSI pEANbHUX TiJ BiApi3HSETHCS Bin BumpominioBanHs AYT, To
BUMIPIOBaHHS iX TeMIlepaTyp 1O 3akoHaMm BumpomiHtoBaHHS AYT mae cBoi BiAMIHHOCTI, IO
POSIBIISIIOTECST THM OUITBITe, YAM OITBII CEIEKTUBHUM € BUIPOMIHIOBAHHS pealbHOTO Tina. B
3aJIe)KHOCTI BiJl TOTO KM 3aCTOCOBYIOTH 3aKOH BUIIPOMIHIOBAHHS PO3TISAAIOTH TPU TEMIIEpaTypu:
padiayiiiny, ad0 €HepreTHdHy, KolipHy Ta sckpasicHy. LI TeMrepaTypu 3HAXOIATHCA Y JCSIKUAX
CIIBBITHOIICHHSIX 3 ICTHHHOIO TemIeparyporo Tina. ToOTo 3 Takow TeMmIlepaTyporo, IO Ma€
TEPMOMETPHYHE TiJI0, IO 3HAXOUTHCS B TEPMOAIHAMIYHIN PIBHOBA3I 3 TiJIOM, IO BUIIPOMIHIOE.

Paniamiiina Temmnepatypa. [{ro TeMmepaTtypy Mo)KHa BU3HAUUTH Ha OCHOBI 3akoHY CTedana
— bonemana:

OOumcreHa TaKUM YHHOM TeMmIlepaTypa € Temreparyporo AUT. SIkmo Tino, TemiepaTypy
SIKOTO BUMIPIOIOTh € pPETbHWM, TO pamialliiHUi MpOMETp BHU3HAYHTH JIHINE WOTO padiayitiny
memnepamypy, KA OOPIGHIOE MeMnepamypi abcoilommo 4Y0pHO20 Mmild, iHmezpaivHa ceimHicmo
AK020 OOPIGHIOE IHMe2PANbHill CBIMHOCMI 0aH020 mina.

3a BU3HAYCHHSIM ICTHHHA TeMIIepaTypa peabHOTO Tijia JOPIBHIOE:

Jie a — JIeTKAi Koe(DiIli€eHT.
Takum YHHOM, MOYKHA BCTAHOBHUTH 3B’ 30K MK paJlialliifHOIO Ta iCTHHHOIO TeMIlepaTypaMu:

1

T, =T,.4—.
a

icm pao

Jns ycix peambHHX Tin a<l, ToMy iX iCTHHHaA TemIeparypa Oinblna 3a pamiaimiiiHy. 30Kpema,
HaMpHUKIaz, s Boasppamy a =0,15; Tomi %/— =16 1 Ticw=1,6 Tpao.
a

Ane a<l nmume s 9ucTHX MeTaliB. [[s 6aratbox Tii, B MepImy Yepry OKHCIIB METaliB,
OIM3bKe 10 OJIMHUII 1 TOMY 3 IOCTATHHOIO TOYHICTIO pajiaiiifHa TeMIieparypa JOpiBHIOE ICTHHHIN.
UuMm BuIla TemIeparypa Tijla, THM MEHINA pPi3HHUII MK HOro pamialiiHOO Ta iCTHHHOIO
TeMIIepaTypamu.

KoaipHa temneparypa. [[i0 xonipnolo memnepamypoio miia po3ymiloms memnepamypy
AYT, npu AKitl NONONCEHHS MAKCUMYMA 1020 GUNPOMIHIOBANbHOI 30amHocmi cnienaoac 3
NONOJHCEHHAM 8I0N0BIOH020 MaKkcumyma peaiviozo mina. KomipHy TeMiepaTypy MOKHA BU3HAYUTH
Ha OCHOBI 3akoHy Bina. Bw3HauwBImIM JOBXKHWHY XBWJIi, Ha SKy TMPHUITATAE MaKCAMYM
BUIIPOMIHIOBATBHOI 3TATHOCTI, MAEMO:

T - 0,2898
A

max

b

e — A JOBXKHMHA XBHII, CM.

max
KomipHa TemmepaTypa TiJT BiApi3HI€EThCS BiJ iX ICTHHHHX TeMIlepatyp. ICTHHHY TeMItepaTypy
JIAHOTO TiJIa MOXHA 3HANTH, SKIIIO BUMIPSITH HOTO KOJNIPHY TEMIIEPATYPy Ta OOUMCITUTH JIIS TBOX



JIOBKWH XBWJIb BITHOINCHHS BHUIPOMIHIOBAIGHUX 3JaTHOCTEH (SICKpAaBOCTEH) Tija b’iz Ta b',12 1o
BIJIMOBITHUX BUTTPOMIHIOBAJILHUX 3aTHOCTEH YOPHOTO Tija b; , T biz'

[cTrHHA TemTepaTypa HEYOPHOTO Tijla 3HAXOAUTHCS 13 CITIBBIIHOIIEHHS:

In % bﬁ

b
icm K C2 o
A A

ne Cr= 1,439 cm-2pao= 0,01439 m-2pao.
IcTuHHA TeMTIepaTypa JeIo BiJIpi3HIEThCS Y MEHIMHN OiK BT KOJMIPHOT TEMIIEpaTypH Tija.
SckpaBicHa TemmnepaTypa. Bu3HAuMBINM SICKPaBICTH Tila B iHTEpBali JIOBXHH XBHITh
A, A+dA, MoxXHA 3HaAWTH Temreparypy Tina 3a ¢gopmynoro [Tmanka. BumiproBaHHS 4nCIOBOTO

3HAYEHHS CIIEKTPALHOI SICKPABOCTI JIOCHTh CKIIQJHI, TOMY OOMEXYIOTHCS TOPIBHSHHSIM
SICKPABOCTI JIOCII/KYBAHOTO TiJIa B iHTEpBal JIOBXWH XBHIb A, A+ dA 3 SCKPaBICTIO €TaJIOHHOTO

Tija. 3a3BWUaif, Taki BAMIPIOBaHHS BAKOHYIOTH Ha JOBXHHI XBHII 0,665 MKM.

BusHaueHHs TemmepaTypu Tija 3a HOro SICKpaBiCTIO € HaWOLIbII TMOIMMPEHHM METOJIOM
ontuuHoi Tipomerpii. Moro peanisyioTh B mipomerpax i3 3HHKAIOHOI HHTKOI. CxeMma HpHIiajy
mokaszaHa Ha puc. 1. OCHOBHa YacTHHA IPHIIATy — 30poBa TpyOa 3 00’ ekTHBOM / Ta oKymsipoM 2. B
¢doxanpHil TUIOmMUHI 00°€kTHBA [, e POKYCYEThCS 300pa)KeHHs MOBEPXHI JIOCIIKYBAaHOTO TiJa,
PO3MIIIYEThCSI HUTKA PO3KAPEHHS EJNEeKTPUYHOI JaMmoukd 3. B okymsapi 2 cmocTepirarorhb
300pakKeHHsI TOBEPXHI Tija 1 HATKHA PO3IKAPEHHS. 3a JTOMOMOTOIO CBITIO(ITBTpa 4 BHIIISIOTH
BY3bKHH 1HTEpBAI CHEKTpaIbHOI KpHBOI BUIpOMiHIOBaHHS (TI00im3y A = 0,665mxm). Komm

SICKpaBOCTI HUTKH Ta 300paXKeHHsI TOBEPXHI TiJia CIIBNAAI0Th, TO Ha (POHI HOTO 300paXKeHHsT HUTKA
3HUKAE (5 — JOMOMIKHUN HEUTpaThbHUHN CBITIO(PIIBTD).

Slximo Tijo sBisie co00r0 a0COIOTHO YOPHE TIJIO, TO 3HAWJIEHA B TaKWi CIIOCIO TeMIieparypa
OyJie oro iCTHHHOIO TeMIlepaTyporo. SIKIo x peanbHe Tio BifpizHSIeThes Bix AUT, To 11e Oyne
foro sckpaBicHa Temmepatypa. 1o0To, sickpasicna memnepamypa mina — 8ionogioac maxiil
memnepamypi AUT, npu Axiti 11020 AcKkpagicmv GUNPOMIHIOBAHHA HA 008cuHi xeuni (0.665 mxm
00pIBHIOE ACKPABOCMI BUNPMIHIOBAHHS MINa 3 ICMUHHOIO MeMnepamypolo Ha miil e O08HCUHI
xeuni. IcTHHHA Ta SICKpaBicHA TeMIEepaTypH MOB’s3aHi CIiBBITHOIIEHHSIM:

T, = Gl .
AT, Ing,, +C,

SlckpaBicHa TeMIiepaTypa JIeIo HUXK4a 3a iICTHHHY.

1 5 3 2

I
|
|
|
{
J
|
|
|
I

- H

Puc.1 ITipomemp i3 3HUKAIOY0I0 HUMKOIO.



Eranonni q:xepesia BUNIPOMiHIOBAHHS

B gKOCTI eTajloHHOTO JpKepelia HEMEepPepBHOTO CIEeKTpa HAWOLIpIT 3pydHo Oyino 0
BUKOPHUCTOBYBATH JDKEpeJo, BUIPOMIHIOBAHHS SIKOTO OJHM3bKEe 10 BHIPOMIHIOBAHHS aOCOIOTHO
yopHoro Tima. Sk 3a3Havanock Bumie, Juist AYUT 3amexHicTh SCKpaBOCTI BiJl JOBKWHH XBHII

3anaeThes popmynoro [lnanka:
-1
c c
b(AT)=—1|exp| —=|-1] , 1
(A, T) T (1)

[0 BM3HAYAE MOTYXHICTh BHIIPOMIHIOBAHHS 3 1 cM’ TIOBEpXHI B OJWHHYHOMY iHTEPBai JOBKHH
XBHIIb, 1€ C| = 3,74-10'12 BT'CM_Z, ¢, = 14384 mxm-K, T — abcomoTHa Temneparypa AUT.

Puc.2 Cxemamuune 300paxceHHA emai0HHOI CMPIYK060T 6016(hpamosoi namnu

Jlxepena 31 cieKTpaMu BHIIPOMiHIOBaHHS, OTH3bKAMHE /10 criekTpa AUT (mmTyduHo dopHi Tina),
ICHYIOTB, TIpOTE X €KCIUTyartallisi TOB’si3aHa 31 3HAYHUMH EKCIIEPUMEHTATHFHUMH TPYTHOIAMH.
ToMy BOHH BHKOPHUCTOBYIOTHCS TOJIOBHHUM UYHHOM Y CHEIiaTbHUX METPOJIOTIYHHX I1abopaTopisx
JUTSL TPaJIyIOBaHHSI BTOPWHHUX ETAJOHHUX JIXKeped. B sKocTi OCTaHHIX Ha CHOTOJHI HAMOLIBIM
IIIUPOKO BHUKOPUCTOBYIOTBCS CHIPIUKOGI 8016¢hpamosi namnu posdicapents. Y TaKuX JaMIl TiJIOM
CBITIHHS € cTpiuka 3 BoJb(ppamoBoi ¢onsru ToBmuHOW0 0,02 + 0,03 MM, mupuHoO 1 + 2 MM Ta
poGouoro Bucotoro 7 + 10 mm. 3a Takoi (opmu Tiia CBITIHHS HOTO 300paKeHHS 3pYUYHO
(GoKyCcyBaTH Ha IMIIMHY CHEKTPATBHOTO TMpHIamLy. Y CyJaCHWX ETAJIOHHMX JlaMIax OalloH Mae
KOHIYHY (hopMy Ta maTpyOoOK i3 IUIOCKHM BiKHOM (pHcC.2). Y BHMAJKY BIKHA 31 3BHUAHOTO CKJa
JIAMIIOI0 MOYKHA KOPHCTyBaTHCs B fianazoni 3600 A + 2,4 MKM; KoM % BiKHO 3 yBi0OJI€BOro cKja —
B miama3oHi 3,5 MkMm + 2500 A.

Posnoninu eneprii 3a moBKHHAMU XBHJIb Y BHIIPOMIHIOBAaHHI PO3KapeHOro BOJb(ppaMy Ta
AUYT 3HaUHO BIAPI3HSIOTHCS, IO OCOOIMBO WITKO CIIOCTEPITAEThCS y ONMXKHIN 1H(padepBOHIH
obrnacTi, e BHIPOMIHIOBAJIIbHA 3JaTHICTh BONb(paMy IMBHIKO CIIaJIa€ B Pe3yibTaTi 301TbIICHHS
KoeilieHTa BiIOUTTS Ipu 3pocTanHi A (puc.3).

Bimnosimao 1o 3akony Kipxroda sickpaBicTh BHIPOMIHIOBAHHS CTPIYKOBOI JIAMITH Mae
BUTIISI:

B.(A,T)=1,(1) e(A, T) b(A,T), (2)
ne s(k, T) — Koe(iIlieHT BATIPOMIHIOBAHHS, a00 KoedilieHT “4opHOTH BOIB(ppaMa SIK PeasbHOTO
“He"opHOTO” TiNa (8(7\., T) < 1) 1 3ayeXWTh BiJ JAOBXHWHMA XBWJII Ta ICTHHHOI Temmeparypu T
BoNb(pama), T,(A) — koedinieHT mpormyckanus BikHa Jamnu, b(A,T) — sckpasicte AUT mpn Tiit
xe Temmieparypi 7.

JIns XapaKTepUCTHKH SCKPAaBOCTI BHIIPOMIHIOBAHHS BOJb(paMy (Ta iHIMHX peaTbHUX Til)
BUKOPHCTOBYIOTH TTOHSITTS SICKPaBICHOT TeMIIepaTypH (JINB. BUIIE).

BiamoBiHO 10 BU3HAUEHHS SICKPaBICHOI TEMITepaTypu MaeMo:

b, T,)=B, (A T)=1,(1)e(r, T) b(, T). (3)
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Puc.3 Bunpominioseanvna 30amuicmo AYT ma eonvhpamy y 008inbHuUXx 00UHUUAX (NYHKMUDPHA
JUHIA 6i0N08I0AE NO2TUHANLHIN 30amHOCHI 801b(hpamy).

SckpaBicHa Temmneparypa 7, 3aJeXHUTh BiJl iICTHHHOT TemmnepaTypu Bosbdpamy 7 1 TOBXHAHA
XBHJII A, OCKITBKH KOe(iIlieHT BUTIPOMIHIOBaHHS BOJIB(ppamy S(X, T) 3aJIe)KUTh Bix A i T.

Pipusaast (3) Ta (1) 103BONAIOTH 3HAWTH 3B’SI30K MDK SICKPaBICHOIO Ta 1CTHHHOIO
TeMIIepaTypaMu BOIbppamy:

1 1 A
T°T "o Infz, () e(L. T)], 4)

ska 3 moxuokor a0 1% Bukonyethes nipu A7 < 0,3 em'K (manpuxnan, nns 7 < 3000 K ta 4y < 1
MKM).

[Ipu rpamyroBaHHI €TaJOHHUX CTPIUKOBHUX BONH(PAMOBHUX IJIaMIM sICKpaBiCHa TeMIepaTrypa
3a3BHUYail BU3HAYAEThCS I Ao = 0,65 mxm. [lpu mincranosmi B (4) BeawunH Ay = 0,65 MKM Ta ¢
BOHO Ma€ BUTTISIA:

%—Ti=1.041-10—41g[r0(x)s(x, T)]. (5)

5
ne to(4) = 0,92, a gy(4,T) — xoedillieHT BUIPOMIHIOBaHHS BodbGpamy mpu Ay = 0,65 MKM i
temmepatypi 7.

PipustHHS (5) M03BOJNSIE BUHAUUTH ICTUHHY TeMIeparypy Boibdpamy 7, SKIIO sl JaHHOI
€TAJIOHHOT JIaMIU BiJloMa sicKpaBicHa Temmeparypa 7, Ockilbku Koe(dillieHT BUIPOMiHIOBAHHS
S(XO,T) JOCUTH TIOBUTBHO 3MIHIOETBCS 3 TEMIEpaTyporo, B IEepIIOMY HaONMKEeHHI 13

CHiBBiIHOIICHHS (5) 3HaXOASATh BeMUUMHY I TpHU 3HAUEHHI S(XO,T“), a MOTIM BenMuuuHy 1 TIpH
3HAYEHHI 8(%0, T '). Otpumane B Takuii crocid 3HaueHHs 1 J03BOJSE Aalli 3 IOCTAaTHROK TOYHICTIO

oOpaxyBaTH 3a CIiBBiHOIIEHHSM (3) aOCONMIOTHY BENUYMHY CIEKTPaIbHOI SCKpPaBOCTI
BonmbppamoBoi sammm B, (A, T) s Oyae sKoi JOBXHHH XBWII A, BHKOPHCTOBYIOUH

eKcriepuMeHTanbHo BuMipsai Bemmunnn £(h, T) Ta 3Hauenns b(A,T) s pisanx A i T. Benvunnn

s(%, T) MO’KHA B3SITH 3 JITEpaTypH, /e BOHW TPEJICTaBIICH] y BHUTIsIAI TaOnuib abo k rpadikiB
(muB. Jlomatok).

[Tpm TpanyroBaHHI CTPIYKOBUX BOJH(PAMOBHMX JIAMI BKAa3yeThCsl poOoya chiaa CTpymy ado
Hampyra, Mpu sSKUX BU3HAYAETHCS SICKpaBiCHA TemIepaTypa, a TaKoX 1HIM HapaMeTpu pexuMy
pOOOTH Ta YCTAHOBKW JIaMITH (JJITHKA Tijla CBITIHHS, IO €TATIOHYETHCS, TPOCTOPOBA OpiEHTAIlis,
MOJIIPHICTH JKUBIIEHHS TOIIIO).

Po6oua cuna ctpymy, sika y 3BudaiiHuX etaioHHux Jjiami turmy CHU-8-200 nexuts B mexax 10
+ 20 A, mae KoHTpojroBaTHcS (3a gomomororo mpmiaamiB kmacy 0,1; 0,2) 1 miaTpuMmyBaTHCS 3
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BUCOKOIO CTYITIHHIO TOYHOCTI, OCKIJIBKH SICKPaBICTh BHITPOMIHIOBAHHS BOJIb(ppamy pi3Ko 3aJIe’KHUTh
BiJI CHJTH CTPyMY.

3a3HauUMMO TaKOX, IO KOEQIIiEHT BHUIPOMIHIOBAHHS BOJIb(pamy s(k, T) 3aJIeKUTH  BIJ
XIMIYHOT YHCTOTH BOJB(PPaMOBOi (OIBIH, SKOCTI 11 TIOBEPXHI, TEXHOJIOTIi BUTOTOBIECHHS. Tomy y
pealbHUX ETATTOHHUX JIaMII S(X, T)MO)KC BIJIpI3HATHCS BiJ 3HAYeHb, HABEJICHHX Vy JOBIJKOBHX
TaOJIUIIAX.

Kpim Toro, HeoOXiaHO BpaxyBaTh MOTIWHAHHS Y CKIII, 3 IKOTO BHTOTOBJICHHI OAJlOH JIaMTIH,
OCKITBKM BOHO 3MIHIOETBCS 3alie’KHO BiJl JOBXKWUHU XBHIi. Hampukianm, Bikao nmammu CH-8-200
(ToBmuHa ckiia — 1.58 Mm) BUTOTOBJIEHO 3 cKkja Mapku [1CS, criekTp morIvHaHHSI SIKOTO HABEJICHO Yy
Jlonatky.

SIckpaBicTh HETEPEPBHOTO CHEKTPY BOJIBPPAMOBUX JIaMIT PO3KAPECHHS MIBUIAKO CIAJAE€ B
yrnbTpadioneTosiit o6macti (<3000 A), ToMy HeMae ceHcy iX BHKOPHCTOBYBATH sl po6OTH B YO
obnacti criekTpy. B skocTi etamonHmMX jpKepen B Y® 00JacTi BUKOPUCTOBYIOTHCS BOJHEBI (200
JIedTepi€eBl) JaMIIH, SKi ABIISIOTH COOOI0 Ta30pO3psAIHI JTaMITH HU3BKOTO THCKY. IIpu 30ymkeHHI B
EJICKTPUIHOMY pO3PSI/Ii MOJIEKYJIH BOJHIO (JAeHTEpil0) BUIPOMIHIIOTH JOCTATHHO THTCHCHBHHIMA
HeTlepepBHUIA CIIeKTp, KU mourHaeThes 3 4800 A i mommproetses 10 1670 A. Posmozin eneprii B
HETIepEePBHOMY CTIEKTP1 BOJHIO MOYKHA 3HAWTH B JIITEPATYP.

Buznauenns CHEKTPAJbHOL ‘lVT.]'lI/IBOCTi

VY 3’BsI3Ky 3 THM, IO BCi MpUiiMadi BUITPOMIHIOBAHHSI, SIK 1 1HINI €JIEMEHTH ONITHYHHUX CXEM B
MpuUiagax, Mo 3acTOCOBYIOTHCS B CIIEKTPOCKOIIIT, € CETeKTUBHUMH (TOOTO iX UYTIMBICTH 3aJeXaTh
BiJl JIOBXKWHU XBHJI), TO OJIepXKaHi 3 EKCIIEPUMEHTY 3HA4YeHHS CHEKTPAIbHUAX IHTEHCHBHOCTEH
BIIPI3HSIOTBCS Bim icTHHHUX. JINsg ojaepaHHS ICTHHHUX 3HAUYeHb HEOOXIiTHO BpaxoOBYBAaTH
CTHEKTpPaIbHY Yy TJIMBICTh KOHKPETHOI YCTAHOBKH.

[Tin cIeKTpalbHOK YYTIMBICTIO PO3YMIiIOTH BiJHOINCHHS BHMIpSHOI 1HTEHCHBHOCTI 1O i
ICTHHHOTO 3HA4YeHHS. BuXoasuw 3 BHINEO3HAYEHOTO, ICTHHHE 3HAYEHHS CIEKTPAIBbHOL
IHTEHCHBHOCTI I OyAb-SKOi TOBXHUHH XBUJi (a00 X pO3MOMIN ICTHHHOI IHTEHCHBHOCTI 3a
JIOB)KMHAMH XBWJIb) MOXKHA pO3paxyBaTH BIATOBIAHO 110 3akoHY Kipxroda mmsi eTamoHHUX JKepert
BUTTPOMiHIOBAHHSI.

Sk mpWKkiaA, BH3HAYMMO CHEKTPAIbHY YYTIUBICTH MoHOXpomaropa MJIP-12 3 TI33-
TMHIAKOI0O B SKOCTI PEECTPYIOUOro TMpuiamy. 3a3HA4yMMo, MO 3TiJHO TACHOPTHUM JTaHHUM,
CTIeKTpalbHA Yy TIUBICTH CaMOi JTIHIHKH € HEOAHOPITHOO (DYHKITI€I0 JJOBKHHHA XBHITI.

B sxocti eranmonHoro mkepena BUKopHcTOByemo Oanpa-mammy tumy CI8-300. 3o0pakeHHs
PEKOMEHIOBAHOI JINISTHKHU 11 cTpiukn (OKYCYEThCS Ha BXIJIHIN IMiMHI MOHOXpoMmaTopa. Ha mammry
MOJIAa€ThCS CTPYM pozkapennst [ = 15,705 A, mpu mipoMy sickpaBicHa TemIeparypa ii Boas(pamMoBoi
ctpiuku Ty = 2173 K (3rimHo 3 macnopTom samnu). BukopucToByroum 3HaueHHS T, 3a
criBBiiHOMIICHHSIM (4), (5) BU3HAYaeMo icTHHHY Temriepatypy Ti= 2388 K.

PeectpyeMo cmekTp BumpoMiHroBaHHS OaHj-mammu  (puc.4). I3 cmiBBigHOmeHHs (1)
BHU3Ha4YaeMo BHUMpoMiHIOBaIBHY 31aTHICTE AUT mpu Tier. A BUKOPHUCTOBYIOUM 3HAuUeHHS (YHKITIT
S(X, T), SKi MOXXHa B3ATH 3 Tpadika abo Tabmumi  (muB. Jlomatox 1), oOuucmoeMo 3

CHiBBiIHOIIECHHS (2) BUIPOMIHIOBAJIBbHY 3AaTHICTH Bonb(ppamy mipu Tier (puc. 5). BigHomenss
3apeecTpoBaHOi IHTEHCHBHOCTI BHITPOMIHIOBAHHS JI0 BHIIPOMIHIOBATHHOT 37aTHOCTI BOJB(paMy
came 1 BH3HAYAE CIEKTPATbHY YYTIHUBICTh JaHOI ONTHYHOI cucTeMHu (puc.6). Sk GaunMo, BoHA
TaKOX € HEOTHOPITHOKO (PYHKITIEIO IOBXKWHHU XBHIII.

Sk mpukian, BHMIpSHA I1HTCHCHBHICTh BHIIPOMIHIOBAHHS OaHA-TaMIIM Ta pPO3paxyHOK
BUTIPOMIHIOBATEHOT 31aTHOCTI Bostbpamy mpu Ti= 2388 K nmonani y Jlonarkax 2 Ta 3.

SIKIMO B SIKOCTI €TaJIOHHOT BHKOPHCTOBYETHCS BOJHEBa abo neiiTepieBa jammia (pO3ImoJIiia
IHTEHCHBHOCTI BUTIPOMIHIOBAHHS SIKHX BiJIOMI 13 JTiTepaTypu), TO CIEKTpaIbHA Yy TIIMBICTE TPUIIAITY
BH3HAYAETHCS K BIAHOINEHHS BEMIPSHOT iIHTECHCHBHOCTI 10 iCTHHHOI.
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BpemTi, /Ui BU3HAYEHHS] CMEKTPAIBGHOT UYTJIIMBOCTI OMTHYHOTO TpHIIaay (abo yCTaHOBKH)

MOYKHA PEKOMEHIYBATH TaKy IMOCTiOBHICTE k.

1.

3rifHO0 3 TACMOPTHHMH JAaHHWMHM BCTAHOBUTH HAJICKHAM UHHOM €TAJIOHHE JDKepeno i
3¢oKycyBaTH #oro 300pakeHHS Ha BXIJHIN IMITHHI CHEKTPATbHOTO NpHIaTy. BcTaHOBHTH
BIJITOBITHHI CTPYM 1 BU3HAYNTH SICKPABICHY TeMIIepaTypy OaHI-JIaMITH.

Buznauntu icTuHHY Temnepatypy Ticr 3@ CiBBIHOIIEHHSM (4,5).

. Obuncmutin  BunpomiHioBabHy 3natHicth AYUYT mpu Tir 3a dopmymnoro Ilmamka (ams.

criBBigHOIICHHS (1)).
Busnauntn 3a gonomororo cmiBBigHOmEHHS (2) BHIpoMiHIOBanbHY 3aatHicTe B, (A,T)

€TAJIOHHOTO JKepena PH Ticr, BAKOPHCTOBYIOUH Ta0NMUIl a0 Tpadiky 3aJIeKHOCTI KoedilienTy
BHITIPOMiHIOBaHHS BOJIb(pamy S(X, T) BiJT TOBXKUHHU XBHITI.

. Bumipsitw 3anexHicTh  Bim goBxwHHA XBWI [(A) BIATYKY yCTAaHOBKM Ha BHIIPOMIHIOBAHHSI

C€TAJIOHHOT'O DKEpCiia.

. O0uncnuTH CueKTpanbHy Yy TJIMBICTh yCTaHOBKY sK BigHomeHHs I( A )/ B, (A, T).

10

Amnnityaa, B.O.

700 800 900

A, HM

600

Puc. 4 Inmencugenicms 6UnpOMIiHIO8AHHA OAHO-TAMRU, L0 3APEECMPOBAHA 3A OONOMO2010
monoxpomamopa MJ[P-12 3 I133- ainitikor (ILX 526A Sony)
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3,0 F

2,0

B(x, T), B O.

1,0 F

'400 500 600 700 800 900
A, HM

Puc. 5 Bunpominroganvna 30amuicmo eonvgppamy npu Ti.,= 2388 K

CnekTpanbHa YyTNunBICTb

4000 5000 6000 7000 8000 9000
A, HM

Puc. 6 Cnekmpanvna uymiaugicmos monoxpomamopa M/IP-12 3 peccmpyrouum npunaoom I133-
JIHITKOW
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NOIATOK 1. 3nauenna g(,T) ona eéonvppamy

A, MKM e(A,T =2400 K)

0.25 0.424

0.255 0.433

0.26 0.441

0.265 0.447

0.27 0.451

0.275 0.456

0.28 0.459

0.285 0.462

0.29 0.463

0.295 0.464

0.3 0.465

0.305 0.466

0.31 0.466

0.315 0.466

0.32 0.4652

0.325 0.465

0.33 0.4652

0.335 0.4656

0.34 0.4659

0.345 0.4662

0.35 0.467

0.355 0.468

0.36 0.469

0.365 0.47

0.37 0.47

e(MT) 048

0.46
0.44
0.42
0.40
0.38

Taoauns 1

0.375 0.47 0.62 0.438
0.38 0.47 0.63 0.437
0.385 0.469 0.64 0.436
0.39 0.4687 0.65 0.435
0.395 0.468 0.66 0.434
0.4 0.4678 0.67 0.432
0.41 0.466 0.68 0.431
0.42 0.4642 0.69 0.429
0.43 0.463 0.7 0.428
0.44 0.461 0.71 0.426
0.45 0.46 0.72 0.425
0.46 0.459 0.73 0.423
0.47 0.458 0.74 0.421
0.48 0.457 0.75 0.419
0.49 0.456 0.76 0.417
0.5 0.455 0.77 0.416
0.51 0.454 0.78 0.414
0.52 0.453 0.79 0.412
0.53 0.452 0.8 0.409
0.54 0.451 0.82 0.405
0.55 0.45 0.84 0.402
0.56 0.448 0.86 0.398
0.57 0.447 0.88 0.395
0.58 0.445 0.9 0.391
0.59 0.443 0.92 0.387
0.6 0.441

0.61 0.44

T=2400 K
1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 ]
02 03 04 05 06 07 08 09 10
A, MKM
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Taouns 2

A, HM e(LT = 2400 K) 314 0.46568 380 0.47
250 0.424 316 0.46552 382 0.46974
252 0.4274 318 0.46536 384 0.46948
254 0.4308 320 0.4652 386 0.46922
256 0.4342 322 0.4652 388 0.46896
258 0.4376 324 0.4651 390 0.4687
260 0.441 326 0.4651 392 0.46852
262 0.443 328 0.4652 394 0.46834
264 0.445 330 0.4652 396 0.46816
266 0.447 332 0.46534 398 0.46798
268 0.449 334 0.46548 400 0.4678
270 0.451 336 0.46562 402 0.46744
272 0.4526 338 0.46576 404 0.46708
274 0.4542 340 0.4659 406 0.46672
276 0.4558 342 0.46612 408 0.46636
278 0.4574 344 0.46634 410 0.466
280 0.459 346 0.46656 500 0.455
282 0.4598 348 0.46678 502 0.4548
284 0.4606 350 0.467 504 0.4546
286 0.4614 352 0.4674 506 0.4544
288 0.4622 354 0.4678 508 0.4542
290 0.463 356 0.4682 510 0.454
292 0.4634 358 0.4686 512 0.4538
294 0.4638 360 0.469 514 0.4536
296 0.4642 362 0.4692 516 0.4534
298 0.4646 364 0.4694 518 0.4532
300 0.465 366 0.4696 520 0.453
302 0.4652 368 0.4698 522 0.4528
304 0.4654 370 0.47 524 0.4526
306 0.4656 372 0.47 526 0.4524
308 0.4658 374 0.47 528 0.4522
310 0.466 376 0.47 530 0.452
312 0.46584 378 0.47

0,47 | /N/\ T=2400 K

e(A,Toae | i

0,45+ - \

044F *

043 "

0,42 1 N 1 N 1 N 1 N 1 1 1 N ]

250 300 350 400 450 500 550 600
A, HM
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NOIATOK 2. Inmencusnicmos 6unpominO8aHHA OAHO-1AMRU

aMIuvIiTYAa,
A, A B.O.
4000 | 0.125
4100 | 0.375
4150 | 0.53125
4200 | 0.5625
4250 | 0.59375
4300 | 0.78125
4350 | 1.125
4400 | 1.34375
4450 | 1.3125
4500 | 1.25
4550 | 1.4375
4600 | 1.875
4650 | 2.5
4700 | 2.875
4750 | 2.5
4800 | 2.1875
4850 | 2.09375
4900 | 2.5
4950 | 3.28125
5000 | 4.3125
5050 |5

NOJATOK 3. Bunpominioeansna 30amuicms eonvghpamy npu T, = 2388 K

5100 | 4.9375
5150 | 4.375
5200 | 3.9375
5250 | 3.75
5300 | 4.125
5350 |5

5400 | 8.23529
5450 | 7.88235
5500 | 8.47059
5550 | 7.41176
5600 | 7.05882
5650 | 6.23529
5700 | 5.88235
5750 | 6

5800 | 6.58824
5850 | 7.64706
5900 | 8.82353
5950 | 9.52941
6000 | 9.64706
6050 | 9.41176
6100 | 8.58824
6150 | 7.76471
6200 | 7.29412
6250 | 7.05882

MA | B, T),
B.O.

4000 0,04661
4100 0,05851
4150 0,06525
4200 0,07251
4250 0,07995
4300 0,08785
4368 0,09951
4400 0,10528
4477 0,12029
4500 0,12503
4550 0,13553
4600 0,14652
4651 0,15902
4700 0,17161
4750 0,18505
4800 0,1991

4850 0,21456
4900 0,23074
4932 0,24148
5000 0,26552
5052 0,28514
5105 0,30601
5137 0,31903
5142,7 | 0,32135

5153 0,32563
5218 0,35371
5250 0,36841
5300 0,39218
5350 0,4166

5400 0,44185
5436 0,46157
5477 0,48482
5492.,8 | 0,49387
5510 0,50373
5578,7 | 0,54302
5600 0,5556

5650 0,58817
5700 0,62182
5750 0,65581
5783 0,67888
5800 0,69079
5850 0,72572
5900 0,76152
5950 0,79817
6000 0,83565
6050 0,87349
6106,4 | 0,91723
6137 0,9413

6143 0,94596
6156 0,95635
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6300 | 7.17647
6350 | 7.64706
6400 | 8.35294
6450 | 8.94118
6500 | 9.05882
6550 | 8.94118
6600 | 8.35294
6650 | 7.29412
6700 | 7.29412
6750 | 6.94118
6800 | 6.58824
6850 | 6.35294
6900 | 6.23529
6950 | 6.35294
7000 | 6.58824
7050 | 6.82353
7100 | 7.05882
7150 | 7.41176
7200 | 7.76471
7250 | 7.64706
7300 | 7.29412
7350 | 6.58824
7400 | 5.64706
7450 | 4.70588

Taoauns 3
7500 | 4.23529
7550 | 3.64706
7600 | 3.29412
7650 | 2.94118
7700 | 2.82353
7750 | 2.70588
7800 | 2.58824
7850 | 2.47059
7900 | 2.58824
7950 | 2.70588
8000 | 2.82353
8100 | 3.05882
8200 | 3.23529
8300 | 2.94118
8400 | 2.47059
8500 1.88235
8600 1.41176
8700 1.17647
8800 1.05882
8900 | 0.94118
9000 | 0.94118
Taoauns 4

7400 2,01537
7450 2,05454
7500 2,0934
7550 2,13453
7600 2,1754
7650 2,214
7700 2,25223
7750 2,29009
7800 2,32754
7850 2,36952
7900 2,41123
7950 2,44677
8000 2,4818
8100 2,55502
8200 2,6264
8300 2,69254
8400 2,75646
8500 2,8229
8600 2,88725
8700 2,93849
8800 2,98703
8900 3,03665
9000 3,08368

6200 0,99153
6250 1,03003
6300 1,06902
6350 1,10976
6400 1,15103
6438 1,1842

6463,7 | 1,20694
64729 | 1,21494
6500 1,23917
6550 1,28068
6600 1,32255
6650 1,36577
6700 1,40934
6750 1,45407
6800 1,49915
6850 1,54203
6900 1,58506
6950 1,62822
7000 1,67148
7050 1,71381
7100 1,75612
7150 1,8005

7200 1,84491
7250 1,88713
7300 1,92924
7350 1,97236




Tlo2hunanna ckna IICH

"r=107"M"

» M | [lokazHuk KoediuienT nponyec-
nornHanns a(\) | kauns t (d = 1.6 Mm)
320 1.445 0.0049
350 0.128 0.624
360 0.071 0.77
380 0.025 0.912
400 0.013 0.953
420 0.020 0.929
440 0.031 0.892
450 0.036 0.876
460 0.041 0.860
480 0.047 0.841
500 0.049 0.835
520 0.049 0.835
540 0.046 0.844
550 0.043 0.853
560 0.041 0.860
580 0.033 0.885
600 0.027 0.905
620 0.023 0.919
640 0.020 0.929
650 0.018 0.936
660 0.017 0.939
680 0.014 0.95
700 0.012 0.957
720 0.010 0.964
740 0.008 0.971
750 0.008 0.971
760 0.007 0.9745
780 0.006 0.978
800 0.004 0.985
840 0.002 0.992
880 0.001 0.996
920 0.000 1
960 0.000 1
1000 | 0.000 1

18

Taoauns 5



HaBuaanHe BHUIAHHA

MeToau4YHI BKAa3iBKH
A0 TIpOBeIeHHS JabopaTopHOi podoTH

BU3HAYEHHS CHEKTPAJIBHOI UYTJIMBOCTI ONTUYHUX ITPUJIAIIB

AJIsl CTyAeHTIB paaiogizudnoro ¢pakyabreTy

Ynopsaaauku: BEKJINY Aunato.iit MukoJjiaiioBu4

BABIY Ina JInBiBHA
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