[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
[image: ][image: ][image: ][image: ][image: ][image: ]
image6.png
KOTOpEIe IPEKPacHO ONUCHIBAIOT SKCIIEPUMEHTATbHbBIE JaHHEIe, 8 YaCT-
HOCTH KpUBBIE, N300parKeHHble Ha puc. 22.2.

Ha ocHopanuu (22.6) u (22.8 a) cnexkTp U3JIy4eHUsI CEPOro Tejia MO-
sKeT OLITH BEIPAXKEH 3aBUCHMOCTHIO

2
ro=oZhe 1, (22.9)
ekT/ -1

rge o — Koo(MOUIIMEHT HOTJIOLIeH!A Ceporo Tea.

M3 Gpopmyiisl (22.8) MOXKHO NOJYYHATh PACUETHLIM IIyTEM 3aKOHHI,
KOTOpHIe OLLIN YCTAHOBJIEHBI 9KCIIEPIMEHTANBHO ellle 40 OCHOBOIIoJIa-
rapiyeii paborsr IInanka. PaccunraeM sHepreTuyecKy CBEeTHMOCTH
yepHoro tena no popmyine (22.7) ¢ yuerom (22.8):

RQ = 2mhc? | _dr
he
0 xfr(em - 1)
IIpousBeas 3aMeHy HepeMeHHBIX kh% = x, 3anuIIeM
0_ _27tk4 x3dx _ 2nk* 0y T x3dx
RY=-27K j T T 20 (22.92)
Bes BEIBoJA YKAMXKEM, UTO J' _x_d_xl =5 . Muosxunrens npu T4 B (22.93),

COCTOHmHH u3 HOCTOHHHI)IX BeJINYHUH, paBEH

— 2mPkt . 10-8 2, o4
2K ~5,6696 + 10 Br/(v? - KY). (22.10)

OKOHYATEJIBHO [TOJYUYaeM
RO =oT4. (22.11)

Iro 3akod Credana—BoasnMana: 3Heprerudyeckasi CBeTHMOCTD
YepHOro Teja NPONOPUMOHAJILHA YeTBEPTOH CTeneHH ero TepMoau-
HaMH4ecKol Temmeparypsl. BeJHUNHY © Ha3bIBAIOT NOCMOAHHOU
Cmegana—Bonvymana.

s cepuix ren [em. (22.2) u (22.9)] nmeem

R,=fa 2nhe? 1 g3 = qoTH. (22.12)

e 7»5 hc
0 efTh — 1
3akon Credana—BoablMaHa MOYKHO Ka4yeCTBEHHO NPOUJIIIOCTPU-
poBaTh Ha PasHBIX Tejax (meub, SJeKTPONNINTA, MeTaJuindeckasn 6o-
BaHKa K T. A.): Io Mepe UX HarpeBaHUsA olyliaeTcd Bce foJiee MHTEH-
CHUBHOE U3JIyueHHe.
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PDyuKnuAa ¢,, 3anucandas B suje (22.8 a), uMeeT 9KCTpeMyM IIPH

YCJIOBHU
de, /dx =0. (22.13)

Orciona nosy4yaeM 3akoH cmeuwenus Buna (cm. puc. 22.2):
h,=b/T, (22.14)
rge A, — JAJMHA BOJHEBI, HA KOTODYIO IPUXOAUTCA MAKCHMYM CIEK-

TPaJbHON NJIOTHOCTH 3HEPreTHYECKOUW CBETUMOCTH YEePHOTo TeJa, b =
= 0,28978 - 102 M * K — nocmoannaa Buna. ITOT 3aK0H BBHITOJHS-
€TCsI U JIsI CEPBIX TeJ.

Ilpossienenne 3akoHa BuHA M3BecTHO M3 OOBIAEHHBIX HaOJIOAEHHI.
Ilpu kOMHATHOI TeMIIepaType TeIlJIOBOe U3JIyUeHUe TeJl B OCHOBHOM IPU-
XONUTCA Ha HHPpaKpacHYO o6JIaCTh U YeJIOBEYEeCKHM I'JIa30M He BOCIIPH-
HuMaetrcs. Ecin reMiepaTypa HOBBILIAETCSI, TO TeJA HAYHHAIOT CBETUTh-
CA TeMHO-KpacHBLIM CBETOM, a DU O4YeHb BBICOKOH TeMmmeparype — Oe-
JBIM C roJ1yboBaThIM OTTEHKOM, BO3PACTAET OIYIIeHe HarpeToCTH Tea.

3akonsl Crehana—Bonsnmana 1 BuHa no3BoisiioT, perucTpupys
H3JydYeHHe TeJ, OIpefeliATh UX TeMIlepaTypsbl (onmuyeckas nupo-
mempus).

§ 22.4. Uznyuenne Coanmua.
HceTOUYHMKH TEIJIOBOTO M3JIydyeHHuHd,
npuMeHsieMble 1Jid JieueOHbIX mesen

Hawubosee MOIiHBIM UCTOYHHUKOM TEILIOBOTO U3JIYYEHUs, 06YCIOB-
JIUBAOIIAM KU3HDb Ha 3eMJe, apiasercsa ConHe.

Homox coanewnoi paduayuu, npuxodawuica na 1 Mm% nrowa-
Ou z2panuybr 3emnoii ammocgepwvt, cocmasnsem 1350 Br. Imy ge-
AUHLUHY HA3bLEAIOM CONLHEYHOU NOCMOAHHOU.

B zaBucumocTu ot BblcoThl COJIHIIA HaJ MOPHU30HTOM NYTh, IPOXO-
JUMBIil COTHEYHBIMHK Jy4aMH B aTMmocdepe, U3MeHseTCsI B JOBOJBHO
bonbmux npeaeiax (puc. 22.3; rpanuna atMmocdepbl n3obpaxkeHa yc-
JIOBHO) ¢ MaKCHUMaJbHBIM pa3inyueM B 30 pas. [ake mpu camerx 6Ja-
FOOPUATHBLIX ycaoBusx Ha 1 M2 mosepxHocTy 3eMJsiy IafaeT IOTOK
conHeunoit paguanuu 1120 Br. B utone 8 MockBe Ip# HanBBICIIIEM
crosianu CosHa 91O 3HaueHue gocruraeT Toabko 930 Br/m2. B oc-
TaJIbHOE BpeMsd AHA noTepu B arMocdepe eie 6oJbIIe.

Ocnabuenue paguanuu arMmochepoil COPoBOKdeTcs U3MeHeHueM
ee CIIeKTpaJIbHOTO cocraBa. Ha puc. 22.4 moKasaH COEKTpP COJTHEYHOro
H3JIy4YeHUs Ha IpaHUIle 3eMHoI atMoc(eps! (KpuBast 1) ¥ Ha IOBEPX-
HocTn 3eMiu (Kpupas 2) mpu HausbiciieM crosiauu Cosnna. Kpu-
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Basi I OJM3Ka K CIHEKTPY YEPHOTO TeJia, ee MaKCUMYM COOTBETCTBYeT
nauHe BosHBI 470 HM, uTo, Mo 3axkoHy BHHa, No3BoOJIfeT ONpEAENUTDL
TeMmueparypy nosepxHocta Coanna — okojo 6100 K. Kpusaa 2 ume-
eT HeCKOJbKO JIMHUH NOIJIOIEeHNs, ee MAaKCHUMYM DACIIOJIOXKEH OKO-
Jo 555 HM. HTEHCUBHOCTD IPAMON COJTHEYHON pajHanui NU3MepsioT
AKMUHOMEmpPOM.

IMpuHIMD AelcTBUSA ero OCHOBAH Ha HCIIOJIb30BAHUM HarpeBaHUdA
3aYEePHEHHBIX NOBEPXHOCTEH TeJs, IPOUCXOASAMIETO OT COJTHEIHOH pa-
JUAI U,

Jo3upoBaHHYIO COJHEUHYIO PagHAAI0 IPIMEHAIOT KaK COJIHIleneue-
Hue (reJIfoTepalis), a TaKKe Kak CPeJCTBO 3aKaJINBaHNs OPraHu3Ma.

s jedyebHBIX IeJiell HCHOJB3YIOT HCKYCCTBEHHBIE HCTOUHHKU
TEeIJIOBOTO H3JIYYEHHs: JAaMObl HAaKaJUBAaHHA (COJLIIOKL) U HHOpa-
KpacHble uaayyarean (MHOPapyK), YKpPeIlUIeHHble B CIelMaJbHOM
pedaexrope Ha mratupe. MHPpaKpacHble H3JIyyaTeau YCTPOCHLI NO-
NOOHO OBITOBBIM 3JIEKTPHYECKUM HarpeBaTeJIAM C KPYyrJbIM pedJiek-
ropoMm. CnupaJib HarpepaTeJbLHOroO 9JeMeHTa HaKaJiBaeT s TOKOM 0
TeMmiepaTypsl nopsiaka 400—500 °C.

§ 22.5. Tennoorgaua opranusma.
IMouaTue o Tepmorpadpuun

Tesio yenoBeKa UMeeT onpeieIeHHYIO TeMIlepaTypy O6Jlaronaps rep-
MOPEeryJIAnin, CyIeCTBeHHOH 4acThi0 KOTOPOH SIBJASETCS TeILI000OMeH
OopraHusMa ¢ oKpykawimeil cpenoit. PaccMoTpuM HeKOTOpbIEe 0cOheH-
HOCTH TaKoro rtemnoobMeHa, Hpexlojaras, 4YTo TeMIlepaTypa OKpy-
KAWILeH cpelbl HUMKE TeMIlepaTyphl Tesla 4eJIOBEeKa.
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Tenaoo0men npoucxodum nocpedcmeom menionpogodnocmu, Kon-
8eKyuU, UcCnaperus U U3ayienus (nozaouwenus).

TpynHO Uin nake HEBO3IMOXKHO TOYHO YKAa3aTh pacipejeeHne oT-
JaBaeMoOro KOJIMYEeCTBA TEIJIOTHl MEeXKAY NepPedYrCAeHHBIMHI [IPOIecca-
MHJ, TAK KaK OHO 3aBUCHUT OT MHOTUX (DAKTOPOB: COCTOAHUA OPraHU3-
Ma (TeMIlepaTypa, SMOIUOHAJIBHOE COCTOSIHUE, MOJBUMKHOCTE U T. X.),
COCTOSIHUSA OKPYXKalolneidl cpeAbl (TeMIilepaTypa, BJIAXKHOCTDb, JNBHUKE-
HHe BO3JyXa U T. I1.), ofexXabl (MaTepuas, hopMa, 1 BeT, TOJILHHA).

OxHAKO MOKHO ciesiaTh NPUOIMKEHHYI0 U yCpeAHeHHYIO OIeHKH
AJSI JIALL, He AMeInuX 0coboil Gu3nyecKoil HATPY3KHU U IIPOKUBAIO-
LIUX B YCJIOBUAX YMEPEHHOTO KJIAMATA.

Takx xak TeNJIONPOBOJHOCTD BO3AYXA M&aJja, TO 3TOT BHJ TEILIOOTAA-
4y OYEeHb HegHauuTeJeH. Bosee cylnecTBeHHA KOHBEKIINSA, OHA MOYKET
OLITH HE TOJBKO ODBIYHOI, €CTeCTBEHHOM, HO U BBIHYKIEHHOH, IpHA
KOTOpOH BO3AYX 0GAyBaeT HAarpeToe TeJio. BOJbLIINYIO POJb A1 YMEHb-
LIeHUsI KOHBEKIIUHU UTPaeT ofeKaa. B yeJIoBusaX yMepeHHOTo KJIuMaTa
15—20% renmoorgaun yenoBeKa OCYIECTBIACTCA KOHBEKIIHell,

HcnapeHne MPOUCXOAUT C HOBEPXHOCTH KOMKU U JETKUX, [IPU 3TOM
uMeeT MecTo okoJ10 30% Ternnaomoreph.

Hawubosrpmasa gosns rensonoreps (okosio 50% ) npuxogurcs Ha U3-
JlydeHHe BO BHEIIIHIOIO Cpejy OT OTKPBITHIX YacTel Tejaa W ofeKiIbl.
OcHOBHAas 4acThb STOTO U3JIYYEHUS OTHOCUTCH K HHPPaKPacHOMY AHa-
IIa30HY ¢ AJUHOU BOJHBI OT 4 10 50 MKM. ’

JiA BBIYMCIEHNS 9THX MOTEpPh CAeJiaeM [Ba OCHOBHBIX JOIyIe-
HUSA.

1. Nsnyualomne tesna (KoKa 4YeJI0BeKa, TKAaHb Ofe X Abl) IPUMeM 33
cepnle. ITO MO3BOJUT UCIONAb30BaTh hopmyay (22.12).

Hazosem npoussegesne KoshdunueHTa OOrJIOMIEHUA HA MOCTOSH-
Hylo Crebana—DBonenmana npueedennbvim KoIGPuyuenmom uany-
yenusn: d = ao. Torpa (22.12) nepenuiiiercs Tak:

R,=35T". (22.15)

Huxe nansl KoadduneHT NOTIOMEHNA U HNPUBEAECHHEBIN KoaDhu-
UeHT U3JYYeHUA AJA HEKOTOPBIX Tea (Tabu. 29).

Ta6ruya 29

8, 1078 Br/(m2 - K9

XornuaTobymMakHaA TKaHb
Ilepcrs, ek
Koxa yemoBera
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2. Ilpumenum 3akoH CrehanHa—DBonbnMaHa K HEpaBHOBECHOMY H3-
JyYeHHUI0, K KOTOPOMY, B YACTHOCTH, OTHOCHTCSI U3JIyYeHHe TeJa 4e-
JOBEKA.

Ecsu pasferslil yeIoBeK, IOBEPXHOCTDH TeJla KOTOPOr'o UMeeT TeM-
neparypy T, HaXOAUTCS B KOMHATe ¢ remnepaTypoii T, To ero more-
pHU Ha U3JIydYeHHe MOryT GBITH BEIYHMCIEHBI CIeyomuM obpasoM. B co-
oTBeTCTRUH ¢ PopMy.oii (22.15) yenoser HUajiyuaeT co Beeil OTKPHITOlM
[IOBEPXHOCTH TeJia ILToLaabo S MoljHOCTh Py = S8T¢. OnHOBpEMEHHO
YyeJIOBEK MOTIJIOLaeT 4acTh H3JydeHUs, IoaJaloliero oT npeiMeToB
KOMHATHI, CTeH, IOTOJKAa U T. 1. Ecay 651 HOBEepXHOCThH TeJIa YeJI0BEeKa
pMeJia TeMIIepaTypy, paBHYIO TeMIlepaType Bo3yXa B KOMHATe, TO U3-
JydaeMas @ [OIJIOIIAeMas MOIHOCTH ObLIXM Obl OJUHAKOBHI U PABHBI
p,= S3T§. Taxas xe MOIHOCTD Oy/eT NOrIOMIATHCA TEJIOM YeJIOBeKa

¥ OpH APYTHX TeMIepaTypax moBepxHocTH Tena. Ha ocHoBanuM ABYX
HocJefHUX PABEHCTB I10JIydyaeM MOIIHOCTh, TEPAEMYK YEJTOBEKOM IIPH
B3aUMOEHCTBIHY C OKPY2Kawilel cpenoil mocpeacTBOM U3IyYeHHus:

P =P, — Py=S5T4-T4H.

Ilns oneroro Yesoseka nox T, ciexyer HOHEMATh TeMIepaTypy Io-

BepxXHOCTH ofexAnl. IIpuBeseM KOJMYeCTBEHHBIN NPUMEp, HOSACHAIO-
LU POJIb OeMHIbI.

IIpu TeMmmepaTtype okpyskamwineit cpeas! 18 °C (291 K) pasnersrit
YyeNoBeK, TeMIeparypa HoBepxHocTd Koxku koroporo 33 °C (306 K),
TepsieT eXKeCeKYHJHO MOCPeACTBOM H3JIyueHHMs ¢ miomanu 1,5 M2
IHEPTUIO

P=1,5- 5,1+ 1083064 — 291%) IIsx/c ~ 122 Il /c.

Ilpu Toil e TeMIepaType oKPY KaIeld cpeabl B XJon4aTo0yMasK-
Hoil o e, TeMIepaTypa nosepxsoctu koropoit 24 °C (297 K), exe-
CEeKVHIHO TePAETCHA HOCPELCTBOM H3JIYyJEHUS SHEPrus

P,,=1,5+ 4,2 + 108207+ - 291%) [s/c = 37 [ix/c.

MakCUMyM CIIEKTPAaJbHON NJOTHOCTH SHEPreTHYeCKOU CBETHMOC-
TH TeJia YeJIOBeKa B COOTBETCTBUH ¢ 3aKkoHOM BrHa nomajaeTr Ha JJIH-
HY BOJIHBI NpubausurenbHo 9,5 MKM IpHU TeMIlepaType NOBEPXHOCTH
Koxu 32 °C.

Besenereie CUNBHON TeMIEpaTYpPHOH 3aBMCMMOCTH 9HepreTHde-
CKOI CBeTHMOCTH (YeTBepTas CTeleHb TePMOJUMHAMUYECKOH TeMuepa-
Typsl) Aaxe HebGoJbLIOE HOBHIIIEHNe TeMIepaTyphl IOBEPXHOCTH MO-
JKeT BBHI3BATHL TaAKOe M3MEHeHMe H3JiyuaeMoi MOI{HOCTH, KOTOpoe Ha-
zexxHo 3adurcupyercs npubopamu. IToACHUM 3TO KOJHMYECTBEHHO.
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Hpopuddepennupyem ypasuenue (22.15): dR, = 43T3dT. Pasge-
JIUB 3TO Bhipaxenne Ha (22.15), nonyuum dR /R, = 4dT/T. 31o o3Ha-

43aeT, 4TO OTHOCHUTE/LHOE H3MEHEHHEe JHEPreTHUecKOH CBEeTHMOCTH
BoiblIe OTHOCUTEIBHONO H3MEHEeHUA TeMIIepaTypPhl U3JIYYALIeH Io-
BEPXHOCTU B UeThIpe pasa. Tak, eciiu reMiiepaTypa OBEpXHOCTH TeJa
HesloBeKa uaMeHuTces Ha 3 °C, 1. e. npubnusurensuo Ha 1%, To sHep-
reTudecKas CBETUMOCTb U3MEHUTCH Ha 4% .

Y 3HOpPOBBHIX JIOJe# pacopeseseHne TeMIIepaTypsl [0 PasTHYHBIM
TOUKaM IIOBEPXHOCTH Teld JOCTaTOYHO XapakrepHo. OQHAKO BOCHANIN-
TeJbHBle TIPOILECCH], ONYXOMU MOI'YT H3MEHHUTH MECTHYIO TeMIIepaTypy.

Temneparypa BeH 3aBUCUT OT COCTOSTHUSA KPOBOOBDAIEHHS, a TAK-
e OT OXJIAMACHUS WX HArpeBaHus KoHeuHocrteil. Takum obpasom,
perucrpannsa uajy4eHus PasHbIX yYaCTKOB IMOBEPXHOCTH Teja 4elio-
BeKa W OIpejelieHUe UX TeMIepaTyphl ABIAITCA AHNATHOCTHYECKUM
meTogoM. Takoit mMeros, HazbIBaeMbli mepmozpagueil, HaxOLUT Bee
Gosiee MM pPOKOe IIPUMEHEHYEe B KIMHAYECKOH IPAKTHKE.

Tepmorpadmsa abcomorno Ge3BpefHA M B IIEPCHEKTHBE MOKET
CTaTh METOAOM MAaCCOBOI'0 NPOMUIAKTHYECKOro oGcaef0BaHUA Hace-
JIEHUS.

Onpenenenue pasimaus TeMIIePATYPHI IOBEPXHOCTH TeJa IpH Tep-
Morpa)uu B OCHOBHOM OCYIIECTBJIAETCH ABYMA MeTojaMu. B ogHom
Ciydae UCIONB3VIOTCA MKUAKOKPUCTAIIMYECKHEe UHANKATODPBI, OITH-
YeCKHe CBOWCTBA KOTOPHIX OY€Hb YYBCTBUTEbHE! K HeGOBITNM H3Me-
HeHUAM TeMnepatypsl. [lomermias a1u HHAUKATODE! Ha TesIo GOJBHOrO,
MOJKIIO BU3YAJBHO 110 U3MEHEHHIO UX I[BeTa OlPeIeIUThL MECTHOE pas-
Jayue reMmnepartypel. Jpyroii merox, Gojiee pacupocTpaHeHHBIH, —
TeXHHYECKUH, OH OCHOBAH Ha MCIIOJL30BAHAN Mennoeu3opos. Teno-
BH30D — 3TO TEXHUUYECKAs CHUCTEMa, IoA00HAas TeleBU30pPy, KOTopasd
crocofiia BOCIPHHUMATE NHQPAKpAacHOe U3JTyueHHe, UAyIIee OT TeJa,
npeobpasoBBIBATE DTO HIJIyUEeHHe B ONTHYECKUI QUAIIA30H U BOCIPO-
H3BOANTHL U300paskeHMe Tesna Ha sxpaHe. YacTu Tesa, UMeOIHe pas-
Hble TEMIIEPATYPhI, H300parkaloT HA 9KpaHe PA3HEBIM I[BETOM.

§ 22.6. Undpaxpacnoe nzayuenue
M ero IpUMeHeHUe B MeIuI[HHe

INEKMPOMAZHUMHKOE UILYUeHUE, IAHUMAIOULee CNeKmpanvHyo
obnacme mexndy kpacnoi zpanuyel sudumozo ceéema (A = 0,76 Mrm)
U KOpOmMK0601HO8bLM paduousnyienuem [A = (1-—2) mm], Has3viearom
ungpaxpacnoem (UK).

MndpakpacHyio o6iacTs CHEKTpa YCIOBHO PadnessiioT HA BIIUBKYIO
(0,76—2,5 mxm), cpegniomn (2,5—50 Mxm) u gartexyio (50—2000 MKM).
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Harpersle TBepjble W JKHIKHE Teja HCIYCKAOT HelpepbIBHBIH
uHppaxkpacublil cnexrp. Eciu B 3akoHe cMetennsa Buna Bmecro 4

max
noactasuTh npejenbl UK-nanyuyeHNs, 170 HOTyIHM COOTBETCTBEHHO
reMmieparypbl 3800—1,5 K. 910 o3Hauaer, 4To Bce MHUJAKUE U TBED-
nble Tejia B OOBIYHBIX YCJIOBUAX (IIPH OOBIYHBIX TeMIepaTypax) rmpak-
THUYECKH He TOJbpKO sBiaswTca ucrounuxamu HK-umsiayuenns, HO M
umeloTr MakcuMyM usnayuenne B MK-ob6nactu crexrpa. OrKiaoHeHHe
peajbHBIX TeJ OT CephIX He H3MeHfAeT CYIecTBa BHIBOJA.

IIpn HeBEICOKOH TeMIepaType sHepreTUYecKas CBETUMOCTh TEJ Ma-
na. IToaToMy AaJIeKo He BCe TeJa MOTYT OBbITH HCIOJB30BAHbLl B KAYECT-
Be ucrouHnkoB UK-nsnyuyenus. B ¢cBsA3U ¢ 93TUM HapAAy C TEIJIOBBIMHA
ucroyHnKaMi MK-n3iyueHns HCHOJIB3YIOT ellje PTYTHEBIE JIAMITBI BHICO-
KOTO JlaBJieHusa U Jjasepdl (cMm. § 24.8), Koropble, B OTJIMYHUE OT APYTUX
HCTOYHUKOB, He JA0T CIUIOIIHOro cnekrpa. MOIIHBIM MCTOYHHKOM
UNK-usnyuenns apasercsa Coxnane, okoxo 50% ero uanydeHus JexKNAT B
UK-obracTu crexTpa.

Mertonsl obHapyskeHusa U uamepenuss UK-nsnydeHns pensat B oc-
HOBHOM Ha J[Be I'DYIIILL; TellJIoBble U (oToajiekTpuyeckue. Ilpumepom
TeILIOBOTO IPUEMHUKA CIAYKUAT TePMO3JIeMeHT, HarpeBaHUue KOTOPOro
BBI3bIBaeT aneKrpudeckuil Tok. K dhoTrosnekTpuyeckuM IpueMHAKAM
oTHOCAT POTO3JIEMEeHTHI ¥ POTOCONPOTUBJIEHUAA.

O6Hapy:KUTh M 3aperucTpupoBaTh HHOPaKpacHOE H3JIyYeHue
MOXKHO Tak e (hoToriacTUHKaMUA U (GoTollIeHKaMHU €O CHellHaJbHBIM
MOKPbITHEM.

JleuebHoe npuMeHeHre HH(PpaKpacHOro N3JIYyYeHUsS OCHOBAHO Ha
ero TemyioBoM fAeiicreun. Hanbonbini apdexT nocTUraeTcs KOPOTKO-
BostHOBBIM UK-n3inyueHneM, 6JIU3KAM K BUAUMOMY cBetry. s neye-
HUS HCIOJAB3YIOT clelHaNbHble JaMibl (cM. § 22.4).

NadpaxpacHoe H3JydeHHEe NPOHHUKAeT B TeJO Ha LJIyOMHY OKOJIO
20 MM, mostoMy B GoJibiliell cTeneHH IIPOrPeBalOTCsS ITOBEPXHOCTHHIE
ciaon. Tepanesruueckuil shderT Kax pas U oOyCJIOBJEH BO3HUKAWO-
I0UM TeMIOEePATyPHBIM I'DafdeHTOM, YTO aKTHBHU3UDPYeT AesTeJbHOCTh
TepMOperyJUpYIOmel cucTeMbl. Y cuiieHe KpoBocHabxeHus obryyeH-
HOT'0 MECTa MPUBOJUT K GIaronpusATHBIM Je4eOHBIM IOCIeJCTBHAM.

§ 22.7. Yaprpaduoaerosoe uaiyueHune
M ero IpuMeHeHUEe B MeIuI[iHe

InexmpomazHumHoe U3Lyienie, 3aHUMAIOUEE CNEKMPALLHYIO
obnacmev mexncdy Quonemosoi zpanuyei eudumozo ceema (A =
= 400 EM) © OAUHHOGOAHOE0U LACMbIO PEHMZEHOECKO2Z0 U3NYUe-
Hua (A = 10 uM), Hasviearom yrompaguonemosvim (Y D).
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B obnacru anus BosiH Huxe 200 HM YP-u3nyuyeHne CUJIBHO MOTJIO-
II{AeTCsT BCEMU TeJIaMd, B TOM 4YHCJie U TOHKHUMHU CJOSIMHU BO3Ayxa, I0-
3TOMY ocofGoro HHTepeca AJIA MeAHULUHEI He mpeacrasisier. Ocraib-
HYI0 4acTh YD-coeKTpa yCJOBHO AeNAT Ha TpH obiaactu (cMm. § 24.9):
A (400—-315 uM™m), B (315—280 um) u C (280—200 um).

Haxanennble TBepble Tejla IPU BBICOKOM TeMIepaType U3Jy4daioT
daMeTHYW0 a0y YP-usnydenusi. OQHAKO MaKCUMYM CHEKTpPaJIbHON
IVIOTHOCTH 9HEPreTUYEeCKONW CBETHUMOCTH B COOTBETCTBHE € 3aKOHOM
cMeleHust BuHa naske jJist HauboJsee AJMHHON BONHE Y®-aunanasoHa
(0,4 mxM) npuxoantcs Ha 7000 K. IIpakTuyeckn aTOo 0O3HAYAET, YTO B
OOBIYHBIX YCJOBHUSX TENJIOBOE U3JYYEHUE TEJ He MOXKET CIYIKHUTH (-
(P)eKTUBHBIM HCTOUYHHKOM MoIiuHoro ¥ P-uznyuenusi. Hanbosee Moiri-
HBIM HCTOYHHUKOM TerioBoro Y®-usnyuenus sipaserca Commue, 9%
HU3JYyUeHUA KOTOPOTO Ha I'paHuUIle 3eMHOH aTMochepsl MPUXOLUTCS HA
Y®-guanazoH.

B na6opaTopHBIX YCIOBUAX B KadecTBe HUCTOYHHUKOB ¥ P-uzayuve-
HUS UCHOJB3YIOT 3JIEKTPUYECKU M paspsAx B rasax U Iapax MeTaJLIoOB.
Takoe u3ryueHne yKe He ABJIAETCA TEMJOBBIM U UMeeT JUHEHYATHIH
COEKTP.

Nsmepenne Y®P-uaiiyueHUss B OCHOBHOM oOCYyIlecTBiIseTcss (PoTo-
9JIeKTPUYECKUMU NPHUEeMHUKAMH., MHANKATOPAME SABIAKTCS JIOMH-
HeCclUpYyIoinue BeiecTBa U GOTONIACTUHKHA.

Yd-uznydyeHue HeobXoquMo A paboTh! yabTPADIOIeTOBBIX MUK-
pockoros (cM. § 21.8), TIOMUHECHEHTHBIX MAKDPOCKOIIOB, AJA JIOMHI-
HecLeHTHOTO aHauusa (cM. § 24.6). I'nasuoe npumenenue Y P-usiayde-
HUA B MeJUIMHE CBS3aHO ¢ ero cuenuduyecKuM 61MOJIOTHYECKHM BO3-
neiicTBueM, KoTopoe o0ycCaoBJieHO (POTOXUMUYECKHMH IIPOIeCCaMU
(cm. § 24.9).

§ 22.8. Opranusm Kak MCTOYHHK
puznueckux mnojeu

Besikoe Teno sBaseTcss UCTOYHHUKOM (pusnyeckux mosaeii. Tepmu-
HOM ¢husuieckoe none 0603HaA4YaOT 0coOOE COCTOSHUE MATEPUH, KOTO-
poe MPoABJIAETCH B BO3AECMCTBUH HA APYTHe Tesla, HaXOAAIINECA B 9TOM
noje. PusnyecKkue NoJiA PA3IMYHLI o npupose. Tak, pasInvaloT rpa-
BUTALMOHHOE, 3JeKTpHUiecKoe, MarHUTHOE, 3JIEKTPOMATHUTHOE, SIep-
Hoe 11oJisi. MoKHO paccMaTpUBATh 3BYK KaK aKyCTHUYECKOE II0JIE.

Teso yenoBeka Kak (pU3MYECKOE TEJIO TOXKE ABJIACTCA UCTOUYHHKOM
(pusnueckux moiseil. Pecucmpayus, a maxmce usmepenue xapak-
mepucmui amux nodeil mozym Obiinb UCNOAL30BAHbL OAA NOAYULEHUSA
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UHGOPMAYUU O COCMOAHUU OP2AHU3MA, €20 0PZAHO8 U MmKaHell, m. e.
O yeneil OuazHOCMUKU.

Hawub6ousee cyiecTBeHHBI AJIA 3TOro ciaeayioiue Gu3ndecKe momus.

1. Axkycruueckoe noJe (cMm. § 6.3, ayckyabranusa, QoHoOKapauorpa-
dusn).

2. dnexrpuueckoe moJe (cMm. § 12.5, sanexrporkapguorpadus).

3. MarauTHoe noJe (cMm. § 13.5, marsutokapauorpadus).

4. dnexrpomaruurHoe noie (cm. § 22.5, repmorpadus).

B nonyispHO# JuTepaType YacTo HCHOJbB3YeTCsi TepMHUH «bHomo-
Jne», NOHUMAas NOJ 9TUM HEKOTopoe clienudryeckoe BIWAHHAe opra-
HU3Ma Ha OKPy’Kaloliie Tesa Uik HeKoTopoe cuernnduyecKoe U3Iyde-
Hue 6nosornyecknx o0bexToB. B ¢BABK ¢ 3TUM HYXKHO oIpejeseHHO
CKa3aTh, UTO OPraHU3M SABJIAETCA UCTOUHHKOM (PU3MuecKUXx IoJell u
KaKknx-a11u60 ocoObIX «Ononoseii» He cosgaer.

Oco0blit BOIIPOC — KaK IPeACTABATH PE3YJAbTAT UCCIeNOBAHUA (pe-
rucTpanun) GUsn4yecKoro mojs opraiusma (opraHos, TKaHell) s 1e-
nei gumarnocruxu. lemaercs sro mo-pasHomy. Tak, HanpuMep, IpH
ayCKYJBTAIIMN BPAa4 BBICJAYIIMBAET 3BYKH, T. €. CYOBEKTHBHO OIleHH-
BaeT UX PPOMKOCTE K Yacrory. IIpu aaekrpokapauorpadun JoKyMeH-
TaJbHO (PUKCHPYETCA BPEMEHHAS 3aBUCHUMOCTL PA3HOCTHA HOTEHIIHA-
JIOB Ha TeJie MalleHTa, BOSHUKAIIUX HPYU CepieyHoil fesaTeIbHOCTH.
IIpu tepmorpadbuu Tensopoe H3JyueHHe oTobparkaeTcda Ha 3KpaHe
TEILIOBU30pAa.




image1.png
TenAoBOE M3AYYEeHME TeA
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M3AyueHUe SACKTDOMATHUTHBIX BOAH BELLIECTBOM MOOMCXOAMT
BAArOAAPS BHYTOMATOMHBIM M BHYTPMOAEKYASIDHBIM MOOLEC-
CaMm. UICTOUHNKM SHEPMMM M, CACAOBATEABHO, BUA CBEYEHUS MO-
MYT BbiTb PA3HBIMU: 3KPAH TEAEBM30PA, AGMMA AHEBHOTO CBeTa,
AGMINA HAKAAMBAHMS, THUIOLLEE ACPEBO, CBETASIHOK U T, A.
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M3 BCEero MHOTOOOPAa3MS SAEKTPOMArHUTHBIX M3AYHEHMIA, BUAK-
MbIX MAM HE BUAMMBIX YEAOBEYECKMM TAG30M, MOXHO BLIACAUTD
OAHO, KOTOROE MPUCYLLE BCEM TEAGM. ITO M3AYHEHME HarpeTbiX
TEA, A TEMAOBOE M3AydeHUe. OHO BOBHUKAET NPu AIOObIX Tem-
nepatypax soile O K, noatomy ncrnyckaetcs BCemm Teaamn. B 3a-
BUCHMMOCTM OT TeMMepaTypbl TeAd M3MEHSOTCH MHTEHCHBHOCTb
WM3AYHEHUS UM CNEKTPAAbHBIF COCTaB, NOITOMY AGACKO He BCerad
TENAOBOR M3AYYEHME BOCMOMHUMARTCS IAG30M Kak CBeYeHne.

§ 22.1. XapaKkTepHCTHKM TEIJIOBOTO U3Ty4eHU .
YepHoe TeJ0

CpeHI0I0 MOIIHOCTL U3JIYYEHU 3a BpeMsi, 3HAYUTeIbHO DoJibliee
[epHOLa CBETOBLIX KonebaHui, IPUHUMAIOT 32 NOMOK u3nyienus .
B CU on BeIpakaercst B gammax (Br).

IMorok nanydeHus, mcnyckaeMmblii 1 M2 MOBEPXHOCTH, HA3bIBAIOT
anepzemuyeckoi ceemumocmoio R, Ona BEIpaXkaercsa B 6ammax Ha

keadpamubiii memp (Br/m?).

Harperoe Teso uairydaeT 3J1eKTPOMATHATHEIE BOJHEI PA3JIAUHON N11-
HBI BOJIHBI. BBIAeNUM HebOJbIION MATEpBA AJIUH BOJH OT A g0 A + dA.
DHepreTuyecKas CBETUMOCTD, COOTBETCTBYIOIAA 3TOMY HHTEpBaJy, Ipo-
NOPIUAOCHAJNBHA IIMPHHE HHTEPBAJIA:

dR, =r,d, (22.1)

re r, — CneKmpanbras NAOMHOCMb IHePZEMU1ecKol ceemumoc-
mu meaa, papHas OTHOIIEHHUIO SHEPreTHYeCKoH CBETHMMOCTH Y3KOIO
y4acTKa CleKTpa K IIMpUHE 3TOTo ydacTka, Br/m3.
3aBHCHMOCTL CHEKTPaJbHOH MUIOTHOCTH 3HepreTuuyeckoil ceeru-
MOCTH OT JJIMHbI BOJIHBI HA3BIBAIOT CHEKMPOM USNLYHEHUR meaa.
IIpounrerpuposas (22.1), nonyuyuM BhIpasKeHUe ANA 3HEpreTude-
CKOII CBETUMOCTH TeJja:

R,= [r,dh. (22.2)
0

(Ilpejesibl MHTErPUPOBAHUS B3ATHl C IIpeBbIIIeHHEM, YTOOH y4ecThb
BCE BO3MOJKHOE TEILIOBOe U3JydYeHIe.)

Croco6HOCTE TeJia MOTJIOLLATE SHEPIHI0 U3JIYYEeHHA XapaKTepu3ly-
0T KOI(PPUYUEHMOM NOZNOULeHUA, PABHLEIM OTHOIIEHUIO IOTOKA 13-
JydeHHsi, HOrJOIeHHOrO JaHHBIM TeJIOM, K IOTOKY U3Jy4eHus, yias-
11ero Ha HeTro:

o

A= - (22.3)

naj
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Taxk xax Ko3QPULUEHT NOrJIOLIeHUA 3aBU-
CHT OT AJIMHBI BOJHEI, TO (22.3) 3allUCHIBAIOT L4
IIOTOKOB MOHOXPOMATHYECKOI'0 WH3JIYyYeHUS, U
TOTJa 9TO OTHOIIEHHE OINpPeJeSAeT MOHOXPOMA-
muveckuil K03 GuylleRm nozLouweHU:

QHOPJI ( }\')

B0 (22.3a)

Pnc. 22.1 a, =

N3 (22.3) cnegyer, uyro KodhGHUIHAEHTHI HOrJIOMEHS MOTYT MPH-
HuMath 3HavYeHusd oT 0 go 1. OcobeHHO XOpPOIIO MOIJIOMAIOT H3TyUe-
HUe Tes14 YePHOTO IBeTa: uepHasa OyMara, TkaHd, 6apxar, ca)ka, mia-
THHOBAsA YePHbL U T. II.; IJIOXO MOIJIOLIAKT Teja ¢ 0eJiofl MoBEPXHO-
CTBIO U 3epKaJja.

Teno, rosppuyuenm nozrowenus Komopozo pasen edunuye
0na ecex Onun 6onn (vacmom), Ha3viéaom weprvim. OHO nozno-
waem 6ce nadawujee Ha Hezo U3NYieHue npu n060U memnepa-
mype.

YepusIx Tes B HpuUpojie HET, 9T0 NOHATHE — PUIMYECKad a6CTPAK-
nuA. Mojespio YepHOro Teja SBJASAETCA MaJleHbKOe OTBEpPCTHe B 3aM-
KHYTO# Hellpo3padHoi nosoctu (puc. 22.1). Jlyu, nonasumuii B 310 OT-
BepCTHE, MHOI'OKPATHO OTPA3UBLINCH OT CTEHOK, IOYTH IOJHOCTBHIO
Gyner mornomed. B nanbHelneM NMeHHO 3Ty Mojenb 6yIeM IPHHU-
Math 34 UepHOoe TeJIo. .

Teno, ko3@@uyuenm nozioueHus KOMopozo MeHvlLe edunuybL
U He 3aéucum om OAUHBL 60NHBL c6ema, NAdArOUeEzo HA Hezo, Ha-
3bL8aN CePuLLM.

CepnIX Tes B IpUpoOJe HET, ONHAKO HEKOTODEHIE TeJa B OIpe/esIeH-
HOM MHTeDBaJje JVINH BOMH H3JIy4aloT M MOrJIoILalT Kak cepsle. Tak,
RalIprMep, TeJio YeJIOBeKAa HHOIJA CUUTAIOT CePhIM, UMEKIIIM Ko3(d-
¢uunent nornowmenusa npubiauzurensvHo 0,9 gas madpaxpacHoil 06-
JacTH crexTpa.

§ 22.2. 3akon Kupxroda

Mesxay cieKTPaNbHON NJIOTHOCTBIO SHEPTeTHUYECKOH CBETUMOCTH 1
MOHOXPOMATUYECKUM KOS PUIIHEeHTOM IOIJIOLIEHUA TeJ CYIeCTBYeT
OIIpejleJIEHHASA CBA3b, KOTOPYIO MOXKHO IOACHUTH Ha CIAEAYIOIEM IPH-
Mepe.

B samknyToil agnabarHoil 060si0uKke HAXOAATCS ABA PA3HBIX TEJA B
YCJIOBHAX T€PMOIAUHAMMUYECKOTO PAaBHOBECHs, MPU 3TOM UX TeMIepa-
TYpbl OJITHaKOBEl. Tak KakK coCTOsIHNE TeJl He UBMeHSAeTCA, TO KaKL0e
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U3 HUX H3jydaeT U norjiounjaeT OJUHAKOBYIO S3HEPI'UIO. LIIEKTP U3J1y-
YeHHA KajKIor'o Teja JOJIKEH COBIAAATh CO CIEKTPOM dJIeKTpoMar-
HUTHBIX BOJIH, HOIJIOIIA€MbIX UM, HHAUe HAPYIINJIOCh OB TEpMOJNHA-
MH4YECKOoe paBHOBecHe., JTO 03HAYaeT, YTO eCcIU OJHO U3 TeJ U3JydyaeT
kakKue-JIu00 BOJIHBI, HAIPUMED KpacHbIe, 6oJbllIe, YeM Apyroe, TO OHO
JNOJKHO DOJIBIIE UX U IOTJIOMATh.

KonuuecTBeHHAA CBSI3H MEXKAY M3JydeHHEM U IOTJolneHHeM Oblia
yeradosJsieHa I'. Kupxrodom B 1859 r.: npn oguHakoBoii remnepary-
pe OTHOILEHHWE CHEKTPAJBHON IJIOTHOCTH YHepreTHdyecKoil cBETH-
MOCTHM K MOHOXPOMATHYECKOMY KO3 (PHUUEeHTY NOrJOoUIeHUA OXMHA-
KOBO [JA JIOOBIX Tej, B TOM 4YMCie M JJf 4epHbIX (3axkoH Kupx-

roga):

@),-@), =% EE

rpe ¢, — CleKTpajibHa#A IJIOTHOCTDH SHepPeTI/I‘{eCKOﬁ CBETHUMOCTH Yep-

HOTO TeJia (MHAeKChl y ¢cKoDOK o3HavaoT tena I, 2u T. 1.).
3axon Kupxroda mosxeT OBITH 3allICAH U B TAKOM BUAE:

r/ o =¢. (22.5)

OrHollleae CUeKTPAAbHOH JIOTHOCTH SHEPreTHYecKoNl CBETHMOC-
TH JI060r0 Tejia K ero COOTBETCTBYIOIEMY MOHOXPOMAaTAYECKOMY KO-
ahdUIHEeHTY MOIJIOLIEeHUs PABHO CIIEKTPAJAbHON IJIOTHOCTH 9HEPreTH-
yecKoH CBeTHUMOCTH YePHOT'0 TeJia IIPU TOH e TeMIlepaType.

W3 (22.5) saxoguM elle OSHO BbIpaXKeHHE:

r.=o,8,. (22.6)

A LA

Tak kak 414 Jgoboro Tena (HeuepHoro) o, < 1, ro, Kak caegyer us
(22.6), cuexTpasbHas NJIOTHOCTH SHEPreTUYECKOH CBeTUMOCTH Ji060-
ro TeJa MeHbIIe CIeKTPaJbHOH IJIOTHOCTH SHEPreTHYECKOH CBeTH-
MOCTH YepHOro TeJia Ipd TOH ke TeMueparype. YepHoe Teso npu mnpo-
4iX paBHLIX YCIOBUSAX sipisiercss Hambosiee MHTEHCUBHBIM HCTOYHU-
KOM TEeILIOBOT'0 U3JIy4YeHHs.

W3 (22.6) BugHO, UTO €CJIH TEJIO He IOrJoLaeT Kakoe-J11bo namayye-
aie (o, = 0), To oHO ero u He uaayyaer (r, = 0).

Ilonssysace 3axkoHoM Kupxroda (22.6) u 3Has U3 sKCIEpUMEHTA
CIIEKTD H3JIyYeHHUs YepHoro Teja g, = f;(A), a TaKKe 3aBUCAMOCTDb MO-

HOXPOMATHUYECKOT'o Koa(PhUIIMeHTa NOIJIOUIEHUA TeJa OT AJIUHBI BOJ-
HBI O, = f,(A), MOKHO B cooTBeTcTBUH ¢ (22.6) HaliTH CHOEKTD U3TyUe-

HusA Tena r, = fy(A) = f1(A) * fy(A).
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§ 22.3. 3akoHbI U3TyyeHUS YEPHOTO Teja

HanyyeHue uepHOro Tesa MMeeT CIJIOIIHOM cnekTp. I'paduxn
CIIEKTPOB M3Jy4eHUs [IJs Pa3HbIX TeMIlepaTyp NpHBeJeHBl Ha PHUC.
22.2. I3 aTuX sKCHOEepHMEHTAJbHBIX KPUBLIX MOYKHO CeJIaTh PAJ| BbI-
BOJIOB.

CyigecTByeT MaxKCHUMyM CIHEeKTPAaJbHOI ILIOTHOCTHM SHepreTuye-
CKOIl CBETUMOCTH, KOTOPHIHA € MOBBIIIEHIEM TEMIEPATyPhI CMEIaeTC s
B CTOPOHY KOPOTKKX BOJIH.

Ha ocuopanun (22.2) sHepreTHYecKyiO0 CBETHUMOCTh YEPHOI'O TeJa
Rf} MO’KHO HAHTH KaK ILJIOLafb, OPPAHMYEHHYIO KPHUBOH U OChIO abc-
IMCC, UIU

R = [e,dh. (22.7)
0

W3 puc. 22.2 BUHO, YTO dHEPreTHYeCKas CBeTUMOCTL YBEJINUNBA-
eTcsi 10 Mepe HarpeBaHUS YePHOTO TeJa.

Honroe BpeMsi He MOTJIM INOJYYUTH TEOPEeTHYECKH 3aBHCUMOCTH
CHEeKTPAJbLHOHN IIJIOTHOCTH dHEPreTHYeCcKol ¢BeTHMOCTH UepHOTO TeJa
OT AJMHBI BOJHEBL U TeMIIepaTypbl, KOTopas oTBeuyaJia Obl 9KCIIepHMEH-
Ty. B 1900 r. 5710 661710 ciesraso M. IlnankoM.

B riaccnmueckoii pusuKe UCIIyCKaHNE U MONJIOLICHNe U3JIyUYeHUA Te-
JIOM paccMaTpHUBAJINCHL KAK HeOPepPhIBHBINA BOJHOBOU mporecc. Ilnank
NPUINE] K BBIBOAY, YTO MMEHHO 3TH OCHOBHBIE ITOJIOXKEHUs He II0O3BOJIA-
0T HOJYYUTE NPaBUILHYIO 3aBucuMocTb. OH BBICKAa3aj THIOTe3y, H3
KOTOpOH CJIe[0BAJIO, YTO YepHOoe TEeJIO U3JIydYaeT U IIOTJION]aeT SHEPTHIo
He HelpPepPBIBHO, a ONPEeNeJeHHBIMHA NUCKPETHBIMH MOPIUAMU — KBaH-
ramu. IIpeacraBisasa us3aydaiolee TeJIo Kak COBOKYITHOCTD OCIHJLIATO-
pPOB, SHEePrusa KOTOPBLIX MOYKeT W3MEeHAThCA JHUINbL Ha BEJUYUHY, KpaT-

¢
HYIO KBaHTY 9Hepruu hv = ]—;_ Ilnauk mo-

Jayang Gopmysbl
_ 2nhc? 1 .
g, = 5 (22.8 a)
ekTh — 1
_ 27hv3 1
g, = A T (22.8 6)
etT -1

(h = 6,626176 +» 10734 IIxx * ¢ — mocro-
sauuas Ilaadka, ¢ — CKOPOCTH CBeTa B Ba-
Kyyme, B — mnocrosHHas DBoJsbsinmaHa),
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