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Died

Residence
Nationality

Ernest Lawrence

Lawrence in 1939

Ernest Orlando Lawrence
August 8, 1901
Canton, South Dakota, United States

August 27, 1958 (aged 57)
Palo Alto, California, United States

Berkeley, California

American

The Nobel Prize in Physics 1939 was awarded to Ernest Lawrence

"for the invention and development of the cyclotron and for results

obtained with it, especially with regard to artificial radioactive

elements”.
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This was the 27 inch
(68.58cm) cyclotron
built by Lawrence at
Univ. of California
Berkeley Radiation
Laboratory in 1932 that
could accelerate
deuterons to 4 Mev.

In operation, this vacuum chamber was sandwiched between the 27 in.
diameter pole pieces of a huge 75 ton electromagnet which produced a vertical
magnetic field of 16,000 gauss with a current of 65 A in its windings. The two
hollow sheet copper "'D"* shaped electrodes, or "'dees’ 22 in. diameter by 2 in.
high. The vertical magnetic field bends the particle's path into a circle. An
oscillating radio frequency potential of 13,000 volts from an electronic
oscillator at about 12 MHz is applied between the two dees through the two
feedlines at right rear
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The frequency is set so that the particles make one circuit during a single cycle of the voltage. To achieve this, the
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Schematic of a synchrotron
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Discovered Observed as H* by Eugen
Goldstein (1886). Identified in
other nuclei (and named) by
Ernest Rutherford {1917-1920).

Mean lifetime > 2.1 x 1029 years (stable)

Electric charge +1e
1.602 176 6208(98) x 10719 CI&

Charge radius 0.8751(61) fml2]




e i The LHC is a Proton-Proton
collider at 13 TeV. The two
beams have to be in different
parts of the magnet, hence
different vacuum pipes.
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CERN Accelerators

(not to scale)
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PSB: Proton Synchrotron Booster

P5: Proton Synchrotron

LINAC: LiNear ACcelerator

LEIR: Low Encrgy lon Ring

CMNGS: Cern Neutrinos o Gran Sasso
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Start the protons out here

Energies:
Linac 50 MeV
PSB 1.4 GeV

PS 28 GeV

SPS 450 GeV
LHC 3.5 TeV
4.0 TeV

(soon) 6.5 TeV
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The Nobel Prize in Physics
1985

Elaus wvon
Elitzing

Prize =zhare: 1/1

The Hobel Prize in Phy=zics 1985 was awarded to Klaus won
Elitzing “for the discovery of the gquantized Hall effect”.
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The Nobel Prize in Physics
1998

Robert B. Horst L. S5tormer Daniel C. T=ui
Langhlin

Prize share: 1/3 Prize share: 1/3
Prize zhare: 1/3

The Hobel Prize in Physics 1998 was awarded jointly to
Eobert B. Laughlin, Horst L. S5tormer and Daniel C. T=sui
“for their discovery of & pmew form of gquantum Ffiuid with

fractionally charged excitations .
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