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. Every hot body emits and absorb radiation
. At low temperature the radiation is in the infrared and can’t be
seen by human eyes

. But with infrared camera we can distinguish spot with different
temperatures

Increasing the body temperature, the emitted radiation
become in the visible and it starts from red to yellow to white
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Typical spectral distribution of black body

spectral irradiance (KW/m?/nm)
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Radiated power per unit area is given by Stefan-Boltzmann law
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Toward the
“ultraviolet
catastrophe”

blackbody radiation
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Radiated Intensity
spectral irradiance (kW/m2/nm)
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https://en.wikipedia.org/wiki/Micrometre
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The best description was given by the Rayleigh-Jeans formula I(4,T)= —

This described the distribution at long wavelengths but increased without limit as
A—-0 Ultraviolet catastrophe
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The equipartition of energy
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Planck’s radiation law

Quanta of energy E=n hf
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It leads directly to Wien’s displacement law and the Stefan-Boltzmann law
It agrees with Rayleigh-Jeans formula for large wavelengths
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Planck’s radiation law

Sun’s Spectrum vs. Thermal Radiator
of a single temperature T = 5777 K
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Température

25 Brightest Stars in the Night Sky Nom ‘ e spectral de surface (K)

Antares / 3300 rés rouge
) Aldebaran 3800 Rouge
) : ' Soleil 5770 Jaune

Procyon 657C Jaunatre
Sirius 9250 Blanche
Rigel 11,200 Bleutée
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Sirius Canopiis Rigil Kentaurus Arcturus Vega
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I Jittasaiyape Hubble Space Telescope = WFC3/UVIS




Brightness (10~ W m—2 sr-1)
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The photoelectric effect is the emission of electrons when electromagnetic

radiation, such as light, hits a material. Electrons emitted in this manner are \ f
called photoelectrons. ¢ °
Light incident on a metal with sufficient energy will eject electrons /
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METAL WORKFUNCTION (eV) METAL WORKFUNCTION (eV)
Al 4.3 Ru 4.7
Ti 4.33 Rh 4.98
\ 4.3 Hf 3.9
Cr 4.5 Ta 4.25
Mn 4.1 w 4.55
Fe 4.7 Re 4.96
Co 5 Os 4.83
Ni 5.15 Ir 5.27
Nb 4.3 Au 5.1
Mo 4.6 TaN/TaSiN 3.9-4.3
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Compton effect :
An increase in wavelength of X-rays or gamma rays that occurs when they are scattered (discovered in
1923 by Arthur Holly Compton)

Compton Experiment Setup
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Energy and Momentum of
Scattered Photon
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The dual nature of matter

De Broglie proposed that as light exhibits both wave-like and particle-like properties, matter exhibits wave-
like and particle-like properties. This nature was described as dual behaviour of matter. On the basis of his
observations, de Broglie derived a relationship between wavelength and momentum of matter.
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M. Arndt, O. Nairz, J. Vos-Andreae, C. Keller, G. van der Zouw, A. Zeilinger, Wave-particle
duality of C,, molecules., Nature 401, 680-682 (1999)
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