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Quantum of energy – “particle” of 
light

'pure' energy, m = 0, v = c (in a vacuum), q = 0, has momentum
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energy per unit time

power per unit area

remains the same increases decreases

remains the same increases

increases remains the same

increases
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the emission of electrons from a metal when electromagnetic radiation of 
high enough frequency (or low enough wavelength) falls on the surface

minimum frequency of light needed to eject electrons from the surface of the metal

maximum wavelength of light needed to eject electrons from the surface of the metal

light acts as a wave and the energy of a wave depends 
on its amplitude (intensity) not its frequency.
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Intensity of the light
(If intense enough, electrons will be 
ejected no matter what the frequency)

Frequency of the light

Intensity of the light Frequency of the light

Takes time
Occurs instantaneously above  

threshold frequency
but never below certain frequency

- Diffraction           - Interference
- Doppler Effect     - Polarization

- Electron Diffraction
- Matter Waves

Photo-electric Effect

Collisions (e.g. Alpha particle scattering)
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-Intensity of light is proportional to number of 
photons per second striking plate
-Each photon ejects an electron
-So current is proportional to intensity

Less current since total energy is constant but the energy per photon has increased – 
so fewer photons are striking the metal per second and fewer electrons are ejected
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to test Einstein’s model of the photo-electric 
effect

minimum potential difference that stops all current

reading on voltmeter equal to KE max in 
electronvolts


