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YHuBepcajbHble GopMYyJibl 17151 KOIP(PUUUEHTOB U3JTYUCHUS
U UHTETrPAJIbHBIX IJIOTHOCTEN MOTOKOB M3JIY4eHHUSI YePHBIX TeJl
U CyOBOJIHOBBIX YACTHIL

A. H. Ceupuoos, JI. J[. Cacunos

Bnepevie nonyuenvt ynugepcanvnvie gopmynst, npucoonsvie 01a paciemos KoIgppuyuenmos
U3JIYYeHUA U UHMEeZPATbHBIX NIOMHOCMEll NOMOKO0G U3JIYYeHUA KAK Mmesl, UMEIOUWUX pa3mepbl
MHO20 Donbuiue, UeM u3jiyyaemovie UMU OJIUHBL 80JIH («DoNbUILE Menay), MAK U CYOBOIHOBBIX
men (wacmuy). K nHecomnenHbIM 00CMOUHCMEAM NPEONOIHCEHHO20 Memooda pacyema, 0a3u-
pyrowezoca Ha meopuu Moo, cjiedyem omHecmu: moYHyI0 césa3b Medicoy pazmepamu, hopmoi
u memnepamypoi mei u 6eUYUHAMU KOIPPUUUEHMOE8 U3NYUeHUA U UHMEZPATbHBIX NA0Om-
HOCmell NOMOKO8 U3NYUEeHUA; IMOM MEemood 20paA300 meHee mpyooeMoK u Oonee HA2lAEH,
yem opyzue memoobvl.

Kntouesvie cnosa: uepHoe teno, 3akoH [Inanka, 3akon Credana—bonbliMaHa, 3aKOH CMEILIEHUS
BuHa, cyOBOJTHOBBIC YaCTHIIBI, ITMHA BOJIHBI OTCEUKH, MU(paKIUs, MPEIOMIICHHE, MTOTJIOIICHNUE,

paccesaHue, NIpoCTpaHCTBCHHAA MO/Ja, IINIOTHOCTL ITOTOKAa U3JTYUCHUS, KOS(I)(i)I/II_II/IeHT H3JTYyYCHUs.
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Universal formulas for calculating emissivity and integral radiation flux densities
of black bodies and subwavelength particles
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For the first time, universal formulas were obtained that are suitable for calculating the radia-
tion coefficients and integral densities of radiation fluxes both for bodies having dimensions
much larger than the wavelengths emitted by them (“large bodies”) and subwave bodies (parti-
cles). The advantages of the proposed calculation method based on the theory of modes in-
clude: the exact relationship between the size, shape and temperature of bodies and the values
of the radiation coefficients and integral densities of radiation fluxes; this method is much less
labor intensive and more demonstrative than other methods.

Keywords: black body, Planck's law, Stefan-Boltzmann law, Wien displacement law, subwave-
length particles, cut-off wavelength, diffraction, refraction, absorption, scattering, spatial mode,
radiation flux density, radiation coefficient.
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