Beiser Chapter 9 Exercise 29

Question ?

Planck Radiation Law: Considering the sun as a blackbody at 6000 K, estimate the proportion of its
total radiation that consists of yellow light between 570 nm and 590 nm.

Solution

The total energy per unit volume of a photon gas using Planck’s radiation formula
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Using the substitution x = hv/kT or v =FkTz/h dv=EkTdz/h
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A=590nm — x=4.066

Hence the energy of ’yellow’ photons per unit volume
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Ratio of photon energies € /€p = 0.1643/6.494 = 0.0253.

Hence the proportion of the sun’s total radiation that consists of yellow light is about 2.5 %.

* These are standard integrals which can be looked up or calculated using a graphing utilty.
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