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Classical Gas: Maxwell-Boltzmann Distribution
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 Bosons: Bose-Einstein Distribution
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* Fermions: Fermi-Dirac Distribution
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where u denotes certain kind of potential energy
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where u denotes certain kind of potential energy .
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Classical Gas: Maxwell-Boltzmann Distribution

 Classical Gas: Maxwell-Boltzmann Distribution
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Applications of Maxwell-Boltzmann
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 (Classical Gas: Maxwell-Boltzmann Distribution
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 Bosons: Bose-Einstein Distribution
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« Summing over Modes (for both left-hand and right-hand
polarized waves). Let f,=1 . Ityields
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« Summing over Modes
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Summing over modes
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Let the energy density to be u(e), such that total energy
per unit volume (V = ') becomes
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Thus, we have obtain the Planck Spectrum (the energy
density per unit photon energy), i.e.,
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« Let x=¢/k,T The total energy per unit volume becomes
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Planck Spectrum

(e.g., Figures 7.19 & 7.20 on pages 294-296)

 The energy density per unit photon energy

Home Work 3.1: Plot the Planck spectrum u(e¢)
at different temperature (e.g., T=1000°K,
5000°K, 10000°K)

« The the energy density of the light per unit frequency

u(v) =
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Home Work 3.2: Plot the Planck spectrum u(v)
at different temperature (e.g., T=1000°K,
5000°K, 10000°K)

« The the energy density of the light per unit wavelength
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Home Work 3.3: Plot the Planck spectrum u(4)
at different temperature (e.g., T=1000°K,
5000°K, 10000°K)
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Applications of Blackbody Radiation
& Planck Spectrum

« Scientists use the blackbody radiation or the Planck spectrum
to determine the “temperature” of a distant star.

« The blackbody radiation model is not applicable to a diluted
medium

* For a diluted medium, the spectra usually show discrete
emission lines from the medium. (example: aurora)
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