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Thomson’s ‘plum-pudding’ model of an atom
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Helium atom

Rutherford’s ‘nuclear’ model of an atom








Questions 
(Page numbers refer to Physics for You)

1. Explain why J. J. Thomson’s discovery in 1897 was important.

2. Explain how the scattering of alpha-particles by a thin gold foil led Rutherford to the
idea of a nucleus.  (See page 342.)

3. What are the main differences between Thomson’s plum-pudding model and
Rutherford’s nuclear model of the atom?

4. People sometimes say that the structure of an atom is like the structure of the Solar
System.  In what ways are they  (a) similar?  (b) different?  (See pages 154, 342.)

5. Sketch an atom of  7 N in as much detail as you can.  (See page 343.)

pages�342, 376





Ideas about Atoms – 1





Extension�Sheet





The idea of atoms is an old one – it began in Ancient Greece, about 2500 years ago. �(The word ‘atom’ means ‘indivisible’ in Greek.) �More recently, in 1803, John Dalton argued that the idea of atoms could explain the �differences between different elements.  He thought of atoms as like tiny solid billiard �balls, that could not be broken up.  This was his ‘model’ of an atom.


From about 1870 onwards many scientists studied cathode-ray tubes (see page 315). �In 1895 in Paris, Jean Perrin showed that the cathode rays were negatively-charged �particles.


In 1897 in Cambridge, J.J. Thomson managed to make �measurements of these particles, which he called electrons.


From his results it seemed that the electrons were smaller than


atoms (about         of the mass of the lightest atom, hydrogen).


This would mean that atoms had a structure.


In 1904 Thomson suggested a new ‘model’ of the atom. �This was his ‘plum-pudding’ or ‘currant-bun’ model. �He thought the negative electrons were embedded in a positive �blob of matter :











1





1800





In Manchester, Ernest Rutherford (see page 381) suggested an �experiment to fire alpha-particles at thin gold foil. The experiment was done by Hans Geiger and Ernest Marsden. See page 342 �for details.


From the results, Rutherford suggested in 1911 that atoms have a �positive nucleus (with most of the mass), surrounded by the �negative electrons.  This is the ‘nuclear’ model of the atom :


In 1919, Rutherford found a way of changing atoms and showed �that protons existed (see page 345, bottom).


In 1932 James Chadwick discovered neutrons, which helped �to explain isotopes (see pages 342–343).


Since then many other particles have been discovered (page 376.)
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