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Outline

A Rutherford'scall for Inventing accelerators
("million volts in a soap box")

A Newton Franklin and Jefferson:
Notableprefiguring of Rutherford's call

A Rutherfords'sliscovery:
Theatomic nucleus and a new experimental
method (scattering)

A Acentury of particle accelerators
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A Revolutionized study of the submicroscopic realm
A Established method of making inferences from particle scattering

1927¢ Anniversary Address of the President of the
Royal Society
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copious supply of atoms and electrons which have an individual
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Spurred the invention of the
particle accelerator, leading to:
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Isaac Newton, 1717, foreseeing somethin
like quarks and the nuclear strong force:
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the particles of bodies stick together by
very strong attractions. And it is the
business of Experimental Philosophy to
find them out. The smallest particles of
matter may cohere by the strongest

|' l] l] NJ é l] 7\ 2 é ’ : Newton in a 1702 portrait by
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Thomas Jefferson, 1788, Iamentlng that hIS (and
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enable such subtle bodies to make a well defined
iImpression on organs as blunt as ours.
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principles are contested; experiments seem
contradictory; their subjects are so minute as to
escape our sense; and their result too fallacious
to satisfy the mind.It is probably an age too
az2eg«

THOMAS JEFFERSON Pal‘iS, 1788
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Is an electrical discharge was
perhaps the most dramatic and
far-reaching finding of 18

century science. Above all, it
showed that humarmade
microcosms might mimic cosmic
phenomena. With an electrical
machine and Leyden jar, for :
example, the scientists created, in
miniature, lightning in the .
Iaboratory The ability to model SEaEe Sec SEeUE R
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obvious implications for enhancing Firstgeneration electrical sources:
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FromDraw the Lightning Down: Benjamin Franklin and Electrical
Technology in the Age of Enlightenmgwichael BriarSchiffer
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Electrostatic machines and crude vacuum
puMps == particle accelerators
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The Thomson and Roentgen tubes were electron and ion accelerators
the kV range
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winning work on radiochemistry used naturally emitted radioactivity as
MeV accelerators.
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atomic nucleus | e ‘
- Marsden and Rutherford, Manchester 1909
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Alpha particles: probe
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Ultra thin gold foil:
target

MeV from an atomic nucleus
~10“4 MV/m!
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PhD student Ernest Marsden told Rutherford of the strange
scattering of alpha particles by gold leaf and later recalled a feeli
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(from Rutherford Memorial Lecture, Royal Society London, 195
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Ernest Rutherford, 1909
then Professor of Physics at Manchester Universit
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Rutherford sougit
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A Why a positively charged, massive, nucleus and
negatively charged, light, electron cloud?

A Are nuclei and electrons fundamental?
If not, do they have substructure?

A What new physics is beyond the Periodic Table?
A Why are some atoms radioactive?
A Are there new particles and forces at play in atom

AlP | American Institute of Physics AAPT Winter Meeting

January 10, 2011



(J.B. Birks, ed., Rutherford at Manchester, 1962)1 ﬂ

STAFF AND RESEARCH STUDENTS OF M ANCHESTER UnNIveErsiTYy PHYSICS
DEPARTMENT, 1910

W. Eccles S. Kinoshita R. Rossi W.Kay G. N. Antonoff E. Marsden W. C. Lantsberry
F. W. Whaley H. C. Greenwood W. Wilson W. Borodowsky Miss M. White E. J. Evans H. Geiger T. Tuomikoski
S. Russ H. Stansfield H. Bateman Prof, Schuster Prof. Rutherford R. Beattie J. N. Pring W. Makower
R. E. Slade W. A. Harwood
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A 19081910 Geiger & Marsden study
scattering of alpha particles

A 1910/11 Rutherford considers a
nucleus ofpositiveor negative
charge, settles on positive
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the Laws oDeflexionof Particles
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Scanned at the American , . . A Az e
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Proceedings of th&®oyal Society, 1909)

(J.B. Birks, ed., Rutherford at Manchester, 196
(Philosophical Magaziné913)



