




Thermal Light Sources

Blackbody Radiation

▪ The oldest and simplest way to make light is by heating

something up (filament, gas, wood, etc).

▪ Hotter = brighter, colder = dimmer.

▪ Hotter = white-blue, colder = dim red.

▪ Color of thermal source → temperature.
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Blackbody (definition): An object that does not reflect 

light. All light emitted by its surface is due to heat.

Ideal thermal source of light
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Blackbody Radiation (1)

Spectral Radiance = Intensity at a given wavelength

=
8𝜋ℎ𝑐2

𝜆5 𝑒ℎ𝑐/𝜆𝑘𝑇 − 1

Planck’s Law:
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Blackbody Radiation (1)

Wien’s Law: 𝜆𝑚𝑎𝑥 =
2.898×10−3𝑚∙𝐾

𝑇

degrees Kelvinmeters

▪ Hotter = brighter, colder = dimmer.

▪ Hotter = bluer, colder = dim red.



Blackbody Radiation (2)

▪ Total output power (per unit area)

= area under the curve

= Luminosity (L)

• Power = Energy per time

• Luminosity = Power per area

area of blackbody
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Blackbody Radiation (2)

▪ Total output power (per unit area)

= area under the curve

= Luminosity (L)

• Power = Energy per time

• Luminosity = Power per area

𝐿 = 𝜎𝑇4

𝜎 = 5.6703 × 10 Ӎ8
W

m2K4

Stefan-Boltzman Law:

Stefan-Boltzman constant:

Increasing temperature,

increases output power a lot

area of blackbody
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