
Changing ideas

The study of Science is based on the scientific method (see page 374).  An explanation (theory) 
is based on evidence (observations) and can be used to make a prediction.

The theory remains as the current theory until a new experimental fact contradicts it.  Then the 
theory is modified, or changed to a new theory that fits the facts . . . until a new fact disproves 
this theory, and so on.

In this way, human understanding of our world has developed step by step.  This is the nature of 
Science.

In the box below there is a brief outline of the way our ideas about atoms have developed. 
Research the ideas in one of the paragraphs below (working individually or sharing the work out 
among your group).
You can use Physics for You, the library, reference books, or the internet.
Key names and key words are shown here to help you.

Then,

· write a detailed essay on the topic,   and/or 

· prepare a 5-minute illustrated talk.  

You can use time-lines, posters, models, drawings, photos, PowerPoint slides, etc.

In each case, concentrate on the new ideas that each scientist brought to human understanding at 
that time. 
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Ideas about Atoms


Democritus (440 BC) suggested the idea of atoms but with no proof.  Eventually Robert �Boyle’s experiments (1662) supported the idea and in 1738 Daniel Bernoulli proposed the �kinetic theory (page 16).


John Dalton used atomic weights (1805) to support the idea, and in 1831 Thomas Graham �investigated diffusion (page 19).�In 1908 Jean Perrin used Brownian movement (page 18) to find the size of an atom.


Meanwhile, Dmitri Mendeleev listed the periodic table (1869) and Svante Arrhenius used �the idea of ions to suggest (1884) that atoms could be charged and are not solid balls. �In 1897 J. J. Thomson investigated the particles (‘electrons’) in cathode rays (page 315), �and deduced that they are smaller than atoms.  He suggested a ‘currant-bun’ or ‘plum-�pudding’ model of an atom (page 376).�Robert Millikan measured the charge on an electron (1911).


Meanwhile, Henri Becquerel (page 338) discovered radioactivity (1896) and Marie Curie �(Maria Sklodowska) (page 381) discovered radium (1898).�Ernest Rutherford (page 381) discovered alpha and beta rays (page 340) in 1897 and �gamma-rays were discovered in 1900.�Becquerel found (1900) that beta-rays are electrons.  He suggested they came from atoms as �they changed, and this was confirmed by Rutherford and Frederick Soddy in 1902.


In 1911, Rutherford suggested an alpha-scattering experiment (page 342) to Hans Geiger �and Ernest Marsden.  The results led Rutherford to the idea of an atomic nucleus (page 342). �In 1913 Niels Bohr suggested the idea of electrons in orbits with different energies.�Soddy explained the idea of isotopes in 1913, and this was confirmed in 1932 when James �Chadwick discovered neutrons.
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