BB Radiation- Tutorial 1 Solutions
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@ 1. * According to Planck, the spectral energy density u()A) of a blackbody maintained at
temperature 7" is given by
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where A denotes the wavelength of radiation emitted by the blackbody.

u(\,T) =

(a) Find an expression for Ap.c at which u(A,7T") attains its maximum value (at a fixed
temperature 7"). Apax should be in terms of 7" and fundamental constants h, ¢ and
I\‘B.

(b) Expressing Apay as 7, obtain an expression for wy.(7") in terms of a, T' and the
fundamental constants.
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2. The earth rotates in a circular orbit about the sun. The radius of the orbit is 140x10°
km. The radius of the earth is 6000 km and the radius of the sun is 700,000 km. The
surface temperature of the sun is 6000 K. Assuming that the sun and the earth are perfect
black bodies, calculate the equilibrium temperature of the earth.
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( . g ) 3. (a) Given Planck’s formula for the energy density, obtain an expression for the Rayleigh
Jeans formula for U(v, T).

(b) For a black body at temperature T, U(v,T) was measured at v = 1. This value is

found to be one tenth of the value estimated using Rayleigh Jeans formula. Obtain an
implicit equation in terms of hv/kgT

(c) Solve the above equation to obtain the value of hv/kgT, up to the first decimal place.
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4. Using appropriate approximations, derive Weins’ displacement law from Planck’s formula
for energy density of black body radiation.
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