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History of Atomic Theory
Ancient Philosophy

· Who: Aristotle, Democritus

· When: More than 2000 years ago

· Where: Greece

· What: Aristotle believed in 4 elements: Earth, Air, Fire, and Water.  Democritus believed that matter was made of small particles he named “atoms”.
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Why: Aristotle and Democritus used observation and inference to explain the existence of everything.

Alchemists

· Who: European Scientists

· When: 800 – 900 years ago

· Where: Europe

· What: Their work developed into what is now modern chemistry.

· Why: Trying to change ordinary materials into gold.

Particle Theory

· Who: John Dalton
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When: 1808
· Where: England

· What: 1. All matter is made of particles too small to see – atoms
2. Each element has its own kind of atom.
3. Compounds are created when different elements link to form molecules.
4. Atoms cannot be created destroyed or subdivided in chemical changes.
Discovery of Electrons
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Who: J. J. Thompson

· When: 1897

· Where: England

· What: Thompson discovered that electrons were smaller particles of an atom and were negatively charged.

· Why: Thompson knew atoms were neutrally charged, but couldn’t find the positive particle.
· Who: H. Nagaoka

· When: 1904

· Where: Japan

· What: Modelled the atom as a large positive sphere surrounded by a ring of negative electrons

· Compared to the planet Saturn
Atomic Structure I
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Who: Ernest Rutherford

· When: 1911

· Where: England

· What: Conducted an experiment to isolate the positive particles in an atom.  Decided that the atoms were mostly empty space, but had a dense central core.

· Why: He knew that atoms had positive and negative particles, but could not decide how they were arranged.

Atomic Structure II
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Who: Niels Bohr

· When: 1913

· Where: England

· What: Proposed that electrons traveled in fixed paths around the nucleus.  Scientists still use the Bohr model to show the number of electrons in each orbit around the nucleus.

· Why: Bohr was trying to show why the negative electrons were not sucked into the nucleus of the atom. 
Electron Cloud Model

· Electrons travel around the nucleus in random orbits.

· Scientists cannot predict where they will be at any given moment.

· Electrons travel so fast, they appear to form a “cloud” around the nucleus.

Rutherford’s Gold Foil Experiment

Ernest Rutherford, working at McGill University in Montreal designed an experiment to test Thomson’s and Nagaoka’s models.  He aimed a type of radiation called alpha particles (positively charge particles smaller than most atoms) at a thin sheet of gold foil.  He predicted, based on Thomson’s raisin-bun model that the particles would pass straight through the gold foil, as indeed most of them did.  However, a very small number of the alpha particles bounced almost straight back from the gold foil.  Rutherford was amazed and described the result as being similar to firing bullets at a piece of tissue paper and having one of them bounce back!  To explain how the positive alpha particles had been repelled, Rutherford had to come up with another new model – the nuclear model:
· An atom has a tiny, dense, positive core called the nucleus (which deflected the alpha particles and contains protons).

· The nucleus is surrounded mostly by empty space, containing rapidly moving negative electrons (through which the alpha particles passed unhindered).
(Ritter, R. J. 1995)
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The structure of the goild foil according to
the Rutherford's atomic model.

The alpha particles propagated on the atomic nucleuses of the gold foil.
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