Quiz 5: Blackbody Radiation. Debye’s Theory.

1. Apply Debye’s theory to a 2D solid. Specifically, derive the temperature dependence
of the heat capacity in the limits of high and low temperature. For simplicity, assume

a simple lattice, v = 1, with N unit cells.
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2. Ignoring numerical coefficients, derive the functional dependence of the spectral energy
distribution of blackbody radiation in D dimensions. Investigate it in the limits of low

frequencies (Rayleigh-Jeans limit) and high frequencies (Wien’s limit).
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3. Knowing the temperature of the Earth T, the radius of the Sun Rg and the distance
d between the Earth and the Sun, find the temperature of the Sun. Assume that both

the Earth and the Sun are blackbodies with uniform temperatures
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