TETIJIOBOE U3JTYYEHUE

TennoBoe wu3nmydeHue 5TO CBeueHUEe Ten oOOyCIOBICHHOE HarpeBaHueM. Jloboe
3JIEKTPOMArHUTHOE U3JIyY€HHE €CTh PE3yJbTaT Mepexo/ia MOJEKYJI M3 COCTOSHHUS C OOJIbIIeH
SHEpruel B COCTOSIHHE C MEHbLIeH sHepruei. TemnaoBoe u3IydyeHHe 00YCIOBIEHO BHYTPEHHEH
SHEpruen Tena.

TenoBoe  uW3nydyeHHWE  EOUHCTBEHHOE,  KOTOPOE  MOXKET  HAaXOOUTbCd B
TEPMOJUHAMUYECKOM PAaBHOBECHHU C BeleCTBOM. [IycTh Harperoe Teno HaXOOUTCS B 3aMKHYTOU
MIOJIOCTU TEIUIOU30JMPOBAHHOM OT OKPYXKAIOLIEH cpelbl. B cOCTOSAHMM TEpPMOIUHAMHUYECKOIO
paBHOBeCHS TeJO OyAeT BOCIOJHATH YHEPrUIO, 3aTPAYeHHYIO HAa TEIJIOBOE M3IyueHHE, 3a CUeT
IIOTJIOILICHUS U3IIy4YEHUs] CTEHOK.

Jlaxxe eciu TeMmieparypa Tela M CTECHOK IIOJIOCTH IEPBOHAYAIBHO pa3Iu4yalluCh, B
annabaTU4ecKoil 3aMKHYTOH CHCTEME M0 MCTEYCHHH HEKOTOPOTOo BPEMEHH NpPOHU30UIET
BbIpaBHMBaHue Ttemueparyp. IlycTte Temmeparypa Tena MEHbLIE, 4YeM TeMIlEpaTrypa CTEHOK
[I0JIOCTH, TOr/a Teno Oyzaer OoJibllle MOrJoU[aTh, YeM HW3IydaTh. BHYTpeHHsAs sHeprusi Tena
Ha4yHET YBEIUYMBATHCA 10 TEX IOP, IIOKA TEMIIEPATypa HE CPABHSECTCS C TEMIIEPATYPON CTEHOK.
JlasbHel1Iee MOBBILIEHUE TEMIIEpaTypbl HEBO3MOXKHO, IIOCKOJIBKY BCs IOTJIOILECHHAs 3HEPrus
OyzeT u3iyueHa.

PaBHOBeCHOE TEILIOBOE U3IIy4EHUE OJHOPOJHO, U30TPOIHO U HE INOJIApU30BaHO. ['oBOps
O PaBHOBECHOM M3JIy4EHUH MOKHO TOBOPHUTDH O €ro TeMIIeparype, Tak ke 000CHOBAHHO, KaK U O
TeMIepaTrype Tejla W CTeHOK. M3 BTOporo Hadama TepMOJMHAMMKH CIEIYEeT, YTO OObeMHas
IJIOTHOCTh TEIUIOBOTO M3Iy4eHHs W, He 3aBUCUT OT IPHUPOJBI BEIIECTBA U I€OMETPUYECKHX

pa3MepoB IOJIOCTH U TeJa, a ONpENeNsIeTcs UX TEMIIepaTypoi, T.€. SIBJISETCS YHUBEPCAJIbHOU
¢bynkiueit temnepaTypbl. CHeKTpalibHOE paclpelielieHHe 3TOW HSHEPrud  XapaKTepusyeT

Gynxuus W, ;.
JIsl KONMYECTBEHHOTO ONUCAHUS TEIUIOBOTO U3JIyYEHMs OIPENEIUM IHEpPZemuiecKyio
ceemumocms R, Kak SHEPIuio, MU3Iy4aeMyl C EIUHMIBI MOBEPXHOCTH Tela B EAUHHILY
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BOJIHBI PA3JIMYHOM YaCTOTHI, OTPAXKAET ATOT (PAKT CHEKMPANbHAA NJIOMHOCHL IHEPZEMUUECKOT
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Cnekmpanvhasa noziowamenvHas cnocooHocms A,, TOKa3pIBAaeT, Kakas J0Js

SHEPIUM B €AVMHUYHOM HMHTEPBAJIE YaCTOT HJIEKTPOMATHUTHBIX BOJIH IMOTJIOIIAECTCS MPU MTAJACHUU
Ha MOBEPXHOCTH Tena. CreKTpanbHas MOTJIoMATeIbHas CIOCOOHOCTh TI0 CBOEMY OIIpEIEICHUI0
Oe3pa3MepHasi BeTUYHHA.

Abconiomno uepnoe meno, 3T0 TEIO KOTOPOE IMOJHOCTBHIO IMOIVIOIIAET Iajarollee Ha
HEro M3Ny4YeHue 000N JyacToThl MpH 000 Temneparype. M3 onpeneneHus cieayer, 4To Ui
TaKoro Teia

A, =1
AOCOIOTHO YepHOE TeJI0 — HjeanbHas Gpu3nueckast MoJeab. AOCOIIOTHO YEPHBIX TEN B

npupoje He cymecTByeT. Caxa, HalpuMep, B 3HAUUTEIILHOM Mepe MOTJIOMAET U3JIyYeHHE JTUIIb
B BUJMMOM 4acTH CIEKTpa 3JIEKTPOMArHUTHBIX BoJH. Hanbosee 6am3ka k aOCOMIOTHO YEPHOMY



Tely 3aMKHYTas II0JIOCTb C MaJ€HbKMM OTBepCTHEM. Jlyd cBeTa, MOINABIIMKA B OTBEPCTHE,
HCIBITAET MHOTOKPATHBIE OTPAXKCHMS, Tepsisd IPU KaKIOM OTPaKCHUM 4YacTb JHepruu. B
pe3ynbTaTe U3 OTBEPCTHUS BBIMACT JIMIIbL HUYTOXKHAS 4YacTh SJHEPIUU.
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Pucynok 1

TennoBoe u3ydyeHHE CTEHOK MOJIOCTU IIPU MAJIOM OTBEPCTHM NPUMET BHYTPU IOJIOCTU
paBHOBECHBIN XapakTep. I3iydeHue BBIXOJMILEE Yepe3 OTBEpPCTHE OyIeT COOTBETCTBOBATH
U3JIy4EHUIO a0COIIOTHO YEPHOTO TeNa.

Jdus onucaHus H3IY4EHUs pealbHBIX Tel BBOIUTCA IIOHATHE ceporo Ttena. Ero
CHEKTpallbHas  IIOrIOMATENbHas — cnocoOHocTh  A,, <1. OTHOmEHHME  CHEKTpalbHas

MOTJIOIIATENIFHOW CITOCOOHOCTH CEpOro Tella K CHEKTPAIbHOM MOTJIOUIATEIbHOM CIIOCOOHOCTH
a0COJIIOTHO YEPHOT'O TeJla Ha3bIBACTCS CTETIEHBIO YEPHOTHI.
JIn1st paBHOBECHOT'O TEIUIOBOTO U3Ty4eHHs! a0COIIOTHO YEPHOTO Teja CIIPABEIINBO
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rze ¢ — ckopocth cBeta. [locnenHee BelpakeHue (PaKTHUECKU OMPEICSeT KOJIUYECTBO SHEPIHU
NaJarolleld Ha €IUHUIly ITOBEPXHOCTH B €IMHHIYy BPEMEHM B €IMHUYHOM HHTEpBAJIE YacTOT
yepe3 CIEKTPaJbHYI0 IUIOTHOCTh OOBEMHOM IUIOTHOCTH SHEPIUU PaBHOBECHOTO TEIJIOBOTO
U3ITy4EHUS.

3akoH Kupxaogha

BHyTpu 3aMkHYTON 00O0JIOYKHM, TeMIlepaTypa KOTOPOW MOJIEPKUBACTCA MOCTOSTHHOM,
MIOMEIICHO HeCKONbKo Tes. OOMeH »Heprueil MexJy TelaMH M CTEeHKaMH I0JOCTH
OCYILECTBJISIETCSI 3a CYET TEIUIOBOrO M3aydeHHs. Kak I0Ka3bIBaeT OIBIT, JAaXe €CIH
[IEPBOHAYAJIBHO TEMIIEPATYpPhl TEl Pa3IUdaUCh, TO II0 HUCTEYCHUM HEKOTOPOrO0 BPEMEHHU B
MIOJIOCTH YCTAaHOBUTCS TEIJIOBOE PaBHOBECHUE, a 3HAUUTH KAXKJI0€ U3 TeJl Oy/IET U3J1y4aTh CTOJIBKO
’K€ DHEPIUH, CKOJIBKO U IOTJIOIATE.

Ilycte W, , cnekTpaibHas IUIOTHOCTb JSHEPIMM PABHOBECHOI'O TEIUIOBOIO H3JIYy4CHMS

IIOJIOCTH. TOI‘I[a, B516pa13 OOHO U3 TCI, 3alIMIIEM IJI1 HETO HOI‘HOH.[GHHYIO 3HepI‘I/IIO B BHUIEC
C
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IIpupaBHHBas U3IyYEHHYIO U MIOTJIOLICHHYIO SHEPIUH, MOJy4aeM ZWV’T = 4 .
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AHanoru4Ho BBIPAKCHUC MOKHO 3alcaTb IJIs JII000TO Tena Haxoadamerocsa B 11OJIOCTH, TOT Aa
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rae UHAEKCH 1,2,3,.. OTHOCSTCS K pa3HbIM TeJIaM.
CnekTpalibHasi TUIOTHOCTb 3JHEPreTUYECKOM CBETUMOCTHU (RV T)i U CIEKTpaJibHAst

MOTJIOIIATENbHAsT CHOCOOHOCTh (AV T)i y KaXJ0T0 U3 i T MOKET CYIIECTBEHHO pa3iuyarhbes, a

BOT UX OTHOILIICHHE HE 3aBUCUT OT CBOWCTB MaTepHalia i TeOMETPUICCKIX XapaKTEPHUCTHK TEI.
[TocnenHee yTBep:kIeHHE COCTABISIET CYTh 3aKOHA OTKpbITOro Kupxrohom
® omHOWleHUe CHeKMPAIbHOU NIAOMHOCMU  IHEPZEMUYUECKOU  CEEMUMOCMU K
CHEeKMPANIbHOU NO2TOUAMENbHOI CROCOOHOCHU He 3a8UcCUm Om RPUpoOObl mena u
AGNIAEMCA YHUGEPCAIbHOIUL (YyHKYUell MOIbKO YAC OMbl U MeMnepamypbl.

Ror _

AV,T v
DYHKIHIO 7, ; TAKKE HA3BIBAIOT YHUBEPCATLHON Qynkuuer Kupxroda.

[Tpumensis  3akon Kupxroda st aOCOMIOTHO UYEpPHOro Teja, CHEKTpalbHas
TOTJIOMIATENbHAs  COCOOHOCTh  KOTOpOro 4, , =1, mojy4aeM, 4YTO €ro CHeKTpajibHas

IUIOTHOCTBIO SHEPTeTUYECKON CBETUMOCTH COBIAJIACT ¢ YHUBepcabHOH QyHkuueit Kupxroga

_ pAuT
Rr=14r

W3 3akona Kupxroda ciemyer psa BaXHBIX BbIBOJOB. YeM OoJjble TeIO H3IydaeT
SHEPTUU Ha OIpEJeNICHHOM YacToTe, TeM OOJIbIlle HA JTOW K€ YacToTe OHO W morjiomiaer. U3
BCEX TeJ HAXOMALIMXCS MPU OJUHAKOBOM Temreparype HauOOJBIIMM H3JIydeHHEeM oOiagaer
abCOIFOTHO YepHOE TEJIO.

W3 Toro, uto Qynkuus Kupxroda HOCHT yHHBEpPCAIBHBIM XapakTep, CIEAyeT, YTO B
OCHOBE TEIUIOBOTO H3JIyYEHHs TeJl JISKUT HEKUil (pyHIaMeHTaIbHBIN, OOIMH s Ten Jro00i
npuposl (puznyeckuii 3akoH. VIMEHHO 3TUM OOYCJIOBJIEH MHTEpec K MpoOiieMe HaXOXKIACHUS
TaKOW (PyHKIIHMH.

Marnoe oTBepcTHE B MOJOCTH C HATPETHIMU CTEHKAMHU SIBJIAETCS PAKTUUECKU HIeaTIbHON
MOJIeNbl0  abCOMIOTHO uyepHoro Tena. Mccenemys wW3lydyeHHE TaKOrO OTBEPCTHS MOXHO
OnpeneNnuTh BHUJ YyHUBepcanbHOM ¢(yHkuuu Kupxroda. DKCIepuMEHT MOXKHO MpOAEaTh,
pasnaras UM3Iy4YeHHE HA  CIEKTPaJbHBIE COCTABIIIOLIME, HAlpuUMep, C  I[OMOUIBIO
T(PPaKIIMOHHON PEIIETKH, U U3MEPssi MHTEHCUBHOCTh KaXKIO0H U3 HUX.
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Ha PucyHox 2, mnpuBeneHbl THUIHWYHBIE 3aBUCUMOCTH CHEKTPAJIbHOM IJIOTHOCTH
HHEPreTUYECKO CBETUMOCTH aOCOJIOTHO YEPHOro Tella OT YacTOThl MpPU JIBYX 3HAYCHHSX
Temmeparypax, npu stom 7, =1.57,. Yacrora HopmupoBana Ha Vv, =kT,/h, a crekTpaibHas

TIIOTHOCTh YHEPTrEeTHUYECKOil CBETHMMOCTH Ha R, = 27th/c? .

Pacnipenenenue sHepruu B CIEKTPe U3JIydeHHs] HepaBHOMepHOe. KpuBble UMEIOT SIBHBIN
MaKCHMyM, KOTOpPBIH C pOCTOM TeMIepaTypbl CMellaeTcs B OO0JIaCTb BBICOKMX 4YacTOT.
CymMmapHas u3iydeHHast 3Heprus (IUI0oIaab, OrpaHU4YeHHAasi KPUBOK U OCBIO abCLUCC) ¢ POCTOM
TEMIIEPaTyphbl YBEIHUHBAETCSL.

3akoH CmeghaHa — bonbymaHa
Credan »>MIUPHYECKH, aHAIM3UPYS OKCIIEPHUMEHTANbHbIE pPE3yNbTaThl, a 3aTeM
BonpiiMana Ha OCHOBE TEPMOJIMHAMUYECKOTO aHaIM3a C(HOPMYITHPOBAIIU CIEAYIOIINI 3aKOH:
® JHepcemuueckKkas ceemumocmasy aoconromno UepHOo20 méena nponopuuoHaibHa
YemeepHoll cmeneHu mepmoOUHAMUYECKOl nMeMnepantypbl,

R, =oT*,

KO3 (UIMEHT MPOMOPIUOHATEHOCTH Ha3biBaeTcs kodpdummentom Credana — bonmbiMana u
Bm

UMeeT YHCIeHHOe 3HaueHue o = 5.67-107° Tt

M
N3 3akona Credana — bonbliMaHa cienyeT, YTO IUIOMIAAHN MO KPUBBIMU Ha PucyHok 2

pasmuuatores B (1.5)" ~ 5.06 pasa.

3aKkoH cMmeuwleHusi BuHa
I/Isyqa;{ TepMOIII/IHaMI/IKy TCIIJIOBOTO I/ISJIy‘-ICHI/ISI, BI/IH yCTaHOBI/IJI, 3aBUCUMOCTH OJIMHBI
BOJIHBI COOTBETCTBYIOIIEH MakCUMyMy YHHBepcalbHOU (pyHkunu Kupxroda ot remneparypsl.

® NpuU NOGLIUIEHUU MEMNEPaAmypvl Maxcumym yHueepcanvhoil ynkuyuu Kupxzogpa
cMeujaemcs 6 CmopoHy 6ojiee KOPOMKUX 607IH U NPUMOM MAK, YMO 6bINOJIHAEMCA

coomnowenue AT =5b.

DKCIEpUMEHTANLHO YCTAHOBIEHO 3HAYEHHE MOCTOsAHHOW Buua b =2.898-107m-K . 3akon
Buna oObsicHs€T mepexoi H3JIy4eHUS B JUIMHHOBOJHOBYIO YacTh CIEKTpa MPU OCTHIBAHUH
(mepexop 6e10ro KaJleH!s B KpacHOE IMPU OCTHIBAHHH METaJla).

®opmyna Panes-[)xuHca

OOmmii meToj ompexaeneHus yHHBepcanbHOM ¢yHkuun Kupxroda, ocHoBaHHBIM Ha
NPUMEHEHHH METOJIOB CTAaTUCTHYECKOM (M3MKM K TEIUIOBOMY H3JIYYEHHUIO OBUI INpeIiokKeH
Paneem, a 3arem pas3But JKUHCOM.

CornmacHo TeopeMe CTAaTUCTUYECKOM MEXaHMKM O pPaBHOMEPHOM paclpencieHUun
KUHETHYECKOW SHEPTUH MO CTENEHSM CBOOOJBI B COCTOSIHUM CTaTHCTUYECKOTO PaBHOBECHS Ha
KQKIYIO MOCTYNATENbHYIO M BPAILATEIbHYIO CTENEHL CBOOOBI NPUXOAUTCS B cpeaHeM kT2
SHEPruu, a Ha KojebaTenbHyto AT .

PaBHOBeCcHOE ~ M3ilyueHME B MOJOCTM  NPEACTaBUMO  CUCTEMOM  CTOSYMX
3JIEKTPOMArHUTHBIX BOJIH. Kax10€e 31eKTpoMarHuTHoe Kosebanue obmanaer suepruit kT, kT2

NPUXOIUTCS Ha DJIEKTPHYECKYIO COCTAaBJISAIONIYI0, ¥ k7/2 Ha MArHUTHYHO COCTaBISIOILYIO
3JIEKTPOMArHUTHOTO KOJIeOaHusl.



PaccunTaB KOJIMYECTBO CTOSYMX BOJH B CAMHUYIHOM HHTCPBAJIC YAaCTOT MNPUXOAAININXCA

Ha eauHuUIy oObema, Paneit m JKMHC MOMy4uiu BbIp@XKEHUE JIi YHUBEpCAJIbHON (DyHKIHU
2

v
Kupxroda B Busie 7, , = —— <& >, a IOCKOJIBKY < & >= kT , TO OKOHYATEILHO
c
27v?
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@opmyna Panes — JKuHCA YyIOBIETBOPSET HKCIEPUMEHTAIbHBIM JaHHBIM JIMIIb B
00J1aCTH HU3KHX 4acTOT. B 061acTu BBICOKMX YacTOT OHA PUBOJUT K a0CYpAHBIM pe3yibTaTaMm.
WNHrerpupys 1o BCeMy Juana3oHy 4YacTOT, IIOJIy4aeM, 4YTO JHEPreTUYecKas CBETUMOCTH
a0COJIIOTHO YEPHOT'O TeJla €CTh OCCKOHEYHAs BETMYMHA

R = J.rv,T(v)dv =00,
0

O‘ICBI/I,Z[HEUI HCBO3MOXHOCTBH IMOCTPOUTH TCOPUIO PABHOBCCHOI'O TCIJIOBOTO U3JIYUCHUS B
pamMKax KJIacCHYecKOoW (U3MKH TMONydnina oOpa3sHOe Ha3BaHUE — Yabmpaguoenmosan
Kamacmpodgha.

®dopmyna lNnaHka

[InaHk Mpeanosiokui, 4To KJIACCUYECKUE MPEACTABICHUS O TOM, YTO DHEPIHsl CUCTEMBbI
W3MEHSIETCS HEeTMPEpBIBHBIM 00pa3oM, HEMPUMEHHUMBI K MPOIECCaM HM3JIyYeHUS! — MOTJIONICHHUS.
CornacHo rumnote3e I[lnaHka »dHeprusi TapMOHUYECKOTO OCHWLISATOpa NPUHUMAET He
IPOU3BOJIbHBIE 3HAUECHHUS, a 00pa3yeT auckpeTHslil psaa 0,¢,,2¢,,3&,,..., TAE &, — MUHUMAJIbHbII

KBaHT YHEPTUH, ONPEIAEISIEMBIN XapaKTEPUCTUKAMU OCLIMILIATOPA.

[Ton ocomIIATOPOM, MOXHO TOHHUMAaTh M YAaCTUIy, COBEPIIAIOIIYIO KOJeOaHWS U
CTOSIYYIO BOJIHY.

Haxonsch B 10J10CTH, CTEHKH KOTOPOM MOANEPKUBAIOTCA IIPU ITOCTOSTHHOM TeMIIeparype,
OCLWJIIATOPHI OyJeT HE TOJNBKO M3Iy4aTh, HO M IMOTJIOIIATh HEPTUI0. Y CTAHOBUTCS COCTOSIHUE
paBHOBECHS, C OIPENEICHHBIM pPAclIpeAc]eHUEM OCLHMJUISITOPOB IO JHEPIUsM. ITO
pacrpeeneHue onpeaenserca TeMneparypoi usnydenus. [lo reopeme bonpumMana BEpoATHOCTh
HAaXOJICHUs Ha 1 — TOM YHEPreTUYECKOM YPOBHE IIPONOPLUHUOHAIbHA exp(— e, /kT )

Torpma, aid cpeaneil 3HEpruu OCLHUILIATOPA, ITOJIy4aeM
> e, exp(—¢, /kT) Zn-exp (— nx)

<g>="0 =g, " ,

20 exp(—e¢, /kT) Z exp(—nx)

rae x =&, /kT .
BGCKOHeqHyIO CYMMY B 3HAMCHATCJIC MOXHO BbIYUCJIUTD,

z exp nx ! )

1 exp(
JuddepeHunpys 3T0 BEIpaXEHHE MO X, MOTydaeM

3 n-cxXp\—nx :L_X).
2 el = (o

)
exp(e,/kT)—1

[InanK mpeanoso uil, 4T0 MUHUMAJIBHBIM KBAaHT SHEPIUU OCLWILIATOPA U €r0 4acTOTa CBSA3aHbI
BBIPAXKCHUEM

Torna

<€ >=



g =hv.

KoHcTaHTa 4 Ha3bIBaeTCs MOCTOSHHOM I1naHka, ee 3HaueHue /1 = 6.626-107* [orc-c.

[MoncraBnsas nonydeHHoe Ilnankom BeipaxkeHue B popmyny Panes — JlxuHca noinydaem
¢dopmyny Ilnanka st yausepcansHoii pynkuun Kupxroga

_ 27h Vv’ 1

e T exp(hv/kT)-1"

Pemenune, mpemnokenHoe IlmankoMm, HaxXoaWTCS B IOJHOM COIVIACHM C JaHHBIMU
HKCIIEPUMEHTAIbHBIX HaOmoaeHuid. bosiee Toro, mpuBeneHHBbIE BbIIIE (OPMYIBI U 3aKOHBI
ABIIIIOTCS TINOO YAaCTHBIM ciaydaeM dopmyinsl [lnanka, mubo npsmo cleayroT U3 Hee.

B obGnactu maneix wactor hv << kT Qopmyna [lnanka nepexomut dopmyny Pames —
Jlxunca

_2mhv’ 1 2mv 1 2wy

=T exp(hv/kT)-1 ¢ hv/kT ~ ¢

DHEPreTHYECKyl0 CBETHMOCTh abCONIOTHO YEPHOro Tena MOJIy4aeM, HHTErpUpys

dopmyny Ilnasmka mo BceMy uanasoHy 4vactoT. llepexons K Ge3pasMepHON MEpEMEHHOM
x =hv/kT , mony4aem

kT .

27T ]3 x dx
M dexp(x)-1°

IlockospKy 3HaueHUE MHTErpaja pPaBHACTCS 7[4/15, TO TIOJYYEHHBIH pe3ynbTarT (aKTHUECKU

R, = ]zrv,Tdv
0

npescTaBnseT coboto 3akoH Crepana — Bombumana R, =oT*. Toctosuuoit Crepana —
BonbiimMana BeIpakaeTcs uepe3 (pyHIaMeHTalbHbIe KOHCTaHTHI
27kt
7T 1sen
1 XOPOUIO COINacyeTcs cO 3HaYEHUSIMU MOTY4YE€HHBIMU 3KCIIEPUMEHTAIIBHO.
JUis TOro, 4YTO MOJYYUT 3aKOH cMmelleHus BunHa, 3amumem ¢opmyny Ilnanka B

nepemeHHbIX A,7 . [lockoneky 7, ,dv =r, ,dA,a Av =c, ToO

C

r/l,T - rv,T Az .
3HaK MUHYC MOKa3bIBAE€T, YTO C POCTOM YACTOTHI JUIMHA BOJIHBI yMeHbIIaeTcsi. Ero MoxxHO
onyctuTh. Toraa,
B 27he? 1
TR exp(hv/kT)-1

he
BBemem 0e3pa3MepHYI0 TEPEMEHHYIO Y :W' 3agaya cBegach K ONPEACICHHIO MaKCHMyMa

5

y
exp(y)-1
ypaBHEHUE 5(exp(y)—l)= y-exp(y). Pemenuem ypaBHeHMs sBisieTca 3HaueHue y =4.965,

byHKIHIN . IIpupaBHSB NEpPBYIO MPOU3BOAHYIO HYIIO, IOJIy4aeM TPAaHCLECHICHTHOE

O03TOMY
he

P 4.965k ’
ITony4eHHOE 3HaYEHUE COOTBETCTBYET PE3YJbTaTaM U3MEPEHUM.
Takum oOpazom, ¢opmyna Ilnmanka, B OCHOBE KOTOPOHMl JIGKHT THIOTE3a,
NPOTHBOpEYAIlas KIacCHYeCKOl (hU3MKe, MaeT MCUEPIBIBAIOIIECE pelIeHHE 33/1a4d O TEIIOBOM
U3IYYECHUH U C UCKITIOUUTEIbHON TOYHOCTHIO COOTBETCTBYET HAOIIOICHHSIM.
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