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Black Body Radiation (Thermal Radiation) by James Pate Williams, Jr. 

References: Planck's law - Wikipedia https://en.wikipedia.org/wiki/Black-body_radiation 

The black body spectral radiance as a function of the frequency and temperature: 
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Also, in terms of the wavelength and temperature: 
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Where we have partially used the well-known formula: 
𝑐 = 𝜆𝜈 
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Graphs for the Black Body Spectral Radiance at the Temperatures 3500, 4000, 4500, 5000, 
and 5500 Degrees Kelvin 
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C/C++ function to compute the black body spectral radiance: 

static double SpectralRadiance(double lambda, double T) 

{ 

    double c = 299792458; 

    double h = 6.62607015e-34; 

    double k = 1.380649e-23; 

    double B = h * c * c / pow(lambda, 5.0) * 1.0 /  

        (exp(h * c / k / lambda / T) - 1.0); 

 

    return B; 

} 
 

Expanding the following frequency-based function as a Taylor’s Series and integrating term-
by-term, we have Stefan’s Law (reference - Stellar Atmospheres Second Edition by 
Dimitri Mihalas Exercise 1-3 page 7).  Stefan's law governs the total energy density in 
thermodynamic equilibrium in the interior of a star and in the deepest layers of stellar 
atmospheres: 



Page 3 of 3 
 

 

 



    B  𝜈  ( 𝜈 ,   T ) =   2 h   𝜈 3    c 2  1    e    h 𝜈    k  B T − 1


    B  𝜆  ( 𝜆 ,   T ) =   2 h   c 2    𝜆 5  1    e    h c    𝜆 k  B T − 1


  c = 𝜆 𝜈
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