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Wien Displacement Law FormulaThe Wien's Displacement 
Law provides the wavelength where the spectral radiance has 
maximum value. This law states that the black body radiation 
curve for different temperatures peaks at a wavelength inversely 
proportional to the temperature.
Maximum wavelength = Wien's displacement constant / 
Temperature
The equation is:
λmax= b/T
Where:
λmax: The peak of the wavelength
b: Wien's displacement constant. (2.9*10(−3) m K)
T: Absolute Temperature in Kelvin.

Stefan-Boltzmann law

This law states that the energy radiated from a black body 

is proportional to the fourth power of the absolute 

temperature.













Emissive power

The value of the Stefan-Boltzmann constant is 
approximately 5.67 x 10 -8 watt per meter squared per 
kelvin to the fourth (W · m -2 · K -4 ).
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If the radiation emitted normal to the surface 
and the energy density of radiation is u, then 
emissive power of the surface  E=c u

If the radiation is diffuse

E= 
1

4
𝑐𝑢

Emitted uniformly in all directions



Thermal radiation exerts pressure on the surface on which they are Incident.
If the intensity of directed beam of radiations incident normally to 
The surface is  I 
Then Pressure P=u=

𝐼

𝑐

If the radiation is diffused

P= 
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The value of the constant is 
approximately 1.366 kilowatts per 
square metre.















When the emissivity of non-black surface is constant at 
all temperatures and throughout the entire range of 
wavelength, the surface is called Gray Body.



1. The temperature of a person’s skin is 350 C. Calculate (a)The wavelength at which the radiation 
emitted from the skin reaches its peak (b) The net loss of power by body in the room at 200 C, take 
emittance of skin to be 0.98 and surface area of a typical person can be taken as 2 m2 . (c) estimate 
net loss of energy during one day in kcal/sec?

2. The earth receives solar radiation at a rate of 8.2 J cm-2 min-1. Assuming that the sun 
radiates like a black body, calculate the surface temperature of the sun. The angle 
subtended by the sun on the earth is 0.530 . 

PROBLEMS

3. Calculate the average energy of an oscillator of frequency 0.6 x 1014  sec-1 at the temperature 
of 1500 K, when it is 
(i) A classical oscillator (ii) a Planck oscillator 

4. Calculate the number of modes in the frequency range from 5000 to 5001 Ǻ in an enclosure 
of volume 100 cm2.

5. A body at temperature 1500 K radiates out maximum energy at the wavelength 20,000 Ǻ. If 
the sun radiates out maximum energy at 5000 Ǻ, calculate the temperature of the sun.



6. The filament of a light bulb is cylindrical with length l=20 m.m. and radius r=0.05 mm. The filament 
is maintained at a temperature T = 5000 K by an electric current. The filament behaves as a black 
body, emitting radiation isotopically. At night you observe the light bulb from a distance of 10 km with
pupil of your eye fully dilated to the radius 3 mm. (a) What is the total power emitted by the filament? 
(b)How much radiation power enters your eye? (c) How many photons enter your eye every second? 
You can assume the average wavelength for the radiation is 600 nm.


