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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)

Piodgor & 5 e

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



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)

PROCEEDINGS OF

THE ROYAL SOCIETY.

Seerron Ao~ MATHEMATICAL AND PHYSICAL SCIENCES.

On a Diffuse Reflection of the a-Particles.

By H. Geiger, Ph.D., John Harling Fellow, and E. MArspEN, Hatfield
Scholar, University of Manchester.

(Communicated by Prof. E. Rutherford, F.R.S. Received May 19,—Read
June 17, 1909.)

In the following experiments, however, conclusive evidence was found of
the existence of a diffuse reflection of the a-particles. A small fraction of
the «-particles falling upon a metal plate have their directions changed to
such an extent that they emerge again at the side of incidence. To form an

We are indebted to Prof. Rutherford for his kind interest and advice

throughout this research.



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 i1s 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.



The nuclear force (1927)

LII. The Scattering of a-particles by Ilelium. By Prof.
Sir E. Rureerrorp, 0.4, P.R.S., Cavendish Professor
of Eup erimental Plyszcs and J. CHADWICK, Ph.D., F.R.S.,

Zlow of Gonwlle and Caius College, Cambridge *.

HE study of the collisions of a-particles with hydrogen
nuclei has shown that the force between the a-pmtlcle

and the H nucleus obeys Coulomb’s law for large distances
of collision, but that it diverges very murkedly from this law
at elose distances. The experiments of Chadwick and Bieler +
showed that for distances of collision less than about
4 x 10713 ¢m. the force between the two particles increased
much more rapidly with deerease of distance than could be
accounted for on an inverse square law of force. Ior

SUMMARY.

into action. Possible explanations of the origin of these
additional forces are discussed, and it is suggested tenta-
tively that they may be due to magnetic fields in the
nuclet.

Cavendish Lahoratory, Cambridge.

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








































































