3.1 Thermal Physics and Statistical Mechanics
3.1.1 Thermal Physics and Statistical Mechanics (Theory)

4. Theory of Radiation 8 Lectures

(a) Blackbody radiation, Spectral distribution,
Concept of Energy Density, Derivation of
Planck’s law, Deduction of Wien’s distribution
law, Rayleigh- Jeans Law, Stefan Boltzmann

Law and Wien’s displacement law from
Planck’s law.



Electromagnetic waves

THE ELECTROMAGNETIC SPECTRUM
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The Ultraviolet
Catastrophe
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Wien”s lawe

Decrease of X peak
with increase in
temperature

Intensity

Increase of intensity with
temperature and decrease

of peak wavelength with

Wavelength 2 (nm)



Wien’s Law

* A blackbody emits EMR such that the

wavelength of maximum intensity (Amax)

IS inversely proportional to the
blackbody's temperature




Stefan’s law

Stefan's Law (1879)
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Boltzmann’s Derivation |1884)

P 2 pomer radated by hot object {in Watts)

6 ¢ amisewity of ebject: (xe4)

o= Stefan corgtant = 86700 10-* W/nt K4
A 3 ares of emitting (hat) abject

T= temperaruree! het odject (inK)



Stefan-Bolzmann Law




4. In the 'ﬁgurc. the distnbution of energy density of tbc
radiation emitted by a black body at a given temperature 1s

shown. The possible temperature of the black body is
E
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(2) 2000 K
(4) 3000 K

(1) 1500 K
(3) 2500 K
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The wavelength of the peak of
the blackbedy radiation curve
\ 6000 K Qives a measure of temperature.
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Newton's law of cooling

Before After some time,
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Orion constellation

* Orion the Hunter




