
Study with us
Bachelor of Science in Physics

otago.ac.nz/physics

Rutherford’s Atom
Physics

MM

Alpha Particle: Beta Particle: Gamma Ray:

α–Particle is a Helium Nucleus, 
has a positive charge of +2.

β–Particle is an electron, 
has a charge of –1.

γ–ray is a high energy photon 
and has no charge.

Paper stops alpha-particles

Aluminium stops beta-particles

Paper
18 mm Aluminium

Lead Block Magnet
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Most of the alpha-particles 
just passed straight through 
the gold foil.

Lead Sulfide Screen  
Alpha-particles produce 
a tiny, but visible flash of 

light when they strike a 
fluorescent screen.

Thin film of Gold Foil 
only a few hundred 

atoms thick. Lead Slit only lets a thin beam 
of alpha-particles through.

Alpha Source: a 
few milligrams of 
radioactive radium.

Lead Box with a small opening in one 
end and the alpha radiation source.

Some alpha-particles were 
deflected by a small angle.

A very small number of alpha-
particles were deflected by 
very large angles.

The experiment was carried out in 
a sealed drum under vacuum, in 
the dark by Rutherford’s students 
Geiger & Marsden.

“PLUM PUDDING” MODEL THEORETICAL ANALYSIS RUTHERFORD’S MODEL

An early model of 
structure of an atom.  
This model was proposed 
by JJ Thomson in 1904. 

Here the atom is 
envisioned as electrons 
surrounded by a soup 
of positive charge, like 
plums surrounded by 
pudding
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Scattering by point charges.
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Microscope was rotated through 
various angles θ around the gold foil.
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