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� QCD - developed in two phases:

{ Discovery of quarks

{ Speci�cation of their interactions

� Arose from two very di�erent traditions

{ Rutherford-Bohr

{ Einstein

� Discovery of radioactivity: Henri Becquerel (1896)

Phosphorescence? Becquerel’s photographic plate
fogged by exposure to radiation from uranium
salts. A metal Maltese Cross placed between
the plate and the uranium salts is visible.

� Rutherford at Cambridge (1899): � and �
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� Rutherford & Soddy at McGill (1903):
\the spontaneous disintegration of [a] radio-element,
whereby a part of the original atom was violently
ejected as a radiant particle, and the remainder
formed a totally new kind of atom with distinct
chemical and physical character."

Nobel prize in Chemistry (1908), Soddy (1921)
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� Interpretation (Rutherford 1911)
� Impossible!
� Marsden (1914): Nuclei contain protons!
� Bohr (1912, 1914-1916): Stationary states

Charge separation & Quantization

Rutherford’s group at Manchester University, 1912.

Rutherford is seated second row, center.

Back rows: (standing): C. G. Darwin, J. M. Nuttall, J. Chadwick,

2nd row: H. Geiger, E. Rutherford,

Front row: H. G. J. Moseley, E. Marsden.
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� The nuclear force (1927)

� Heisenberg (1925 for atoms; 1943 & 1944 for the
nucleus): Work only with observables!
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