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Black body radiation



Planck's law states that

Radiation is quantized

Energy quantum of a photon

Light is quantized Classical theory ?





Photoelectric effect

Photons of frequence f is shining
on taget and ejects photo electrons

Stopping potential Vstop measures work
function,  K, of photoelectrons

K des not depend on intensity of
light but from its energy

vacuum

Energy of
bound electron

Kmaxenergy
F kinetic energy of photo electrons

hf

electron

Proof of particle hypothesis of light



Measuring F

Hint for the „particle“ nature of light





Compton effect

Wave length shift increases with increasing scattering angle

E=hn =hc/l p = m c = E/c = h/ l

Photons have a momentum



Possible scenarios of photon-electron scattering



* 1/(hn²) and using n´≈n

mv

C

D

B
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Conservation of momentum

Conservation of energy

Compton wave length

Proof of the „particle“ character of light

n ≈n´

(1- cos q )





Light as a probability wave

Measure by photon counter

Proof of wave to particle
character of light

Measure by screen



Neutron scattering

deBroglie relation

https://www.google.com/search?client=firefox-b-ab&q=Neutron+powder+diffrcation

Proof of „wave“ nature of particles

E=hn =hc/l p = m c = E/c = h/ l
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