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Cavendish
Laboratory

2019

2018

2016-17

2015-16

2014-15

2013-14

2012-13

2011-12
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Oxford, Cambridge, Stanford, MIT, Caltech, Harvard, Princeton
Oxford, Cambridge, Caltech, MIT, Stanford, Harvard, Princeton
Oxford, Caltech, Stanford, Cambridge, MIT, Harvard, Princeton
Caltech, Oxford, Stanford, Cambridge, MIT, Harvard, Princeton
Caltech, Harvard, Oxford, Stanford, Cambridge, MIT, Princeton
Caltech, Stanford, Oxford, Harvard, MIT, Princeton, Cambridge
Caltech, Stanford, Oxford, Harvard, MIT, Princeton, Cambridge
Caltech, Harvard, Stanford, Oxford, Princeton, Cambridge, MIT

Harvard, Caltech, MIT, Stanford, Princeton, Cambridge, Oxford

i~ Ferdlg §Fhed (- )

1628 William Harvey publishes ‘On the Motion of the Heart and Blood in Animals’ .

publishes Philosophize Naturalis Principia Mathematica,

1687 | N L. - .
ce saac Newton establishing the fundamental principles of modern physics.

finds interference of light with the ‘double slits,” which leads

S | TR e to the wave theory of light.

1812 Charles Babbage has his first ideas for a calculating machine.

endows the University's new Cavendish Laboratory for the

AE7 | Willlierm Eavenels study of experimental physics.

returns to Cambridge as the first Cavendish Professor of

1871 James C. Maxwell .
Physics.

James C. Maxwell publishes Treatise on Electricity and Magnetism and later
1873 ’ outlines his theory of electromagnetic radiation, confirming
him as the leading theoretical physicist of the century.

discovers the electron, laying the foundations for modern

1897 J.J. Thomson physics, including electronics and computer technology.

[saac Newton
4 & 1642 ~ 1727
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publishes Principles of Mathematics. G.E. Moore publishes

1911 B . L .
? Il his Principia Ethica.

arrives in Cambridge from Vienna to study philosophy with
1911 Ludwig Wittgenstein  Russell. Cambridge became the most important centre for
philosophical research in the English-speaking world.

has an idea that will lead to his discovery of the mechanism

1912 Lawrence Bragg of X-ray diffraction

1913 Russell & Whitehead publish the influential Principia Mathematica.

receives his Nobel prize for Physiology and Medicine for

1929 Frederick G. Hopkins . . . . . e .
discovering vitamins, pioneering in biochemistry.

John Cockcroft and split the atom for the first time.

1932 Ernest Walton

receives his Nobel prize for Physics. As one of the founding
fathers of quantum theory, he also suggested the existence
of antimatter, the positron being the first to be discovered.

1933 Paul Dirac

Paul Adrien Maurice Dirac
F5 1902 ~ 1984

F 4y Behn g+ 2 1933 #
e T I T

The Principles of Quantum
Mechanics (19304~ %% >
1958w %) &+ 4 §in
EYESE

G~ F o Fied (=)
Y Y S S T S

publishes the revolutionary General Theory of Employment,
Interest and Money, changing the view of how economies
should be managed.

John Maynard

1936 Keynes

develops the EDSAC, the first stored program digital

1949 Maurice Wilkes
computer to work successfully.

P discover the structure of DNA, unlocking the secret of how
Francis Crick and . . . Lo
1953 coded information is contained in living cells and passed
James Watson . .
from one generation to the next - the secret of life.

publishes the first volume of his Science and Civilisation in

1954 hN h i . .
2B | dstglh Dz et China, the start of a massive enterprise.

wins Nobel prize for Chemistry for determining the specific
1958 Frederick Sanger sequence of the amino acid building blocks which form the
protein insulin.

leads a team which develops the first scanning electron
microscope, arguably the most important scientific
instrument to be developed in the last 50 years.

1960 Charles Oatley
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establishes and directs the Medical Research Council's
1962 Max Perutz Laboratory of Molecular Biology in Cambridge. He is
leading in the stereo chemistry for proteins .

make the most exciting recent observation in astrophysics
by discovering pulsating stars or 'pulsars'. Their work alters
the course of modern cosmology.

Anthony Hewish and

1968 Jocelyn Bell

becomes the first person ever to win two Nobel prizes for
1980 Frederick Sanger Chemistry, this time for discovering how to determine the
information encoded in DNA - DNA sequencing.

collects his Nobel prize for solving complex 3- dimensional

1982 A Kl . . R
98 aron Rlug structures including viruses and RNA molecules.

collects his Nobel prize for his work on monoclonal

TS antibodies, the original ‘magic bullets'.

publishes his book A Brief History of Time, one of the best

I | S0 I selling scientific books of all time.

1996 James Mirrlees is awarded the Nobel Prize for Economics.
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Cavendish Laboratory
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James Clerk Maxwell

Cavendish Laboratory 5593 § 1831 ~ 1879

e James Clerk Maxwell % 3+ o

e Albert Einstein: “One scientific epoch ended and
another began with James Clerk Maxwell.”
pioneering work in radio
discovery of the electron
law of radioactivity
discovery of atomic nucleus
the understanding of isotopes
the laws of X-ray crystallography
the discovery of the proton
artificial disintegration of nucleus
radio astronomy
the structure of DNA and proteins
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James Clerk Maxwell (1871~1879) 8+
Lord Rayleigh (1879~1884) 5+

Joseph John Thomson (1884~1919) 35+
Ernest Rutherford (1919~1937) 18+
William Lawrence Bragg (1938~1953) 17+
Nevill Mott (1954~1971) 17

Brian Pippard (1971~1984) 13+#

Sam Edwards (1984~1995) 11+

Richard Friend (1995~) iz 4 23 &

& Pippard %4%2 # > Cavendish %3% 84 E 4 12 & X >
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John William Strutt (Lord Rayleigh)
Ih 31 1842 -1919
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Ernest Rutherford
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William Lawrence Bragg
# 3 #1890 ~ 1971
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30 members of the Cavendish
have won the Nobel prize

* John W. Strutt (Physics, 1904) f#%r e ns

Joseph ]. Thomson (Physics, 1906) 7 i a2 #4249 5%
En}?t Rutherford (Chemistry, 1908) it 4 1 &
54

Lawrence Bragg (Physics, 1915) * X stz 7 548
Charles Barkla (Physics, 1917) % =t ' X 5 &t
Francis Aston (Chemistry, 1922) » & &k#mnk =%
Charles Wilson (Physics, 1927) 11* ## semes
Arthur Compton (Physics, 1927) #m & 4 % »c
Owen Richardson (Physics, 1928) #m®2 % &<k

TS

James Chadwick (Physics, 1935) #m+¢ =

George P. Thomson (Physics, 1937) smz =+ tswmas »
Edward Appleton (Physics, 1947) < # & #3259 7
Lord Patrick Blackett (Physics, 1948) ez 534 373 n
John Cockcroft (Physics, 1951) ® 4]+ 1 45 %
Ernest Walton (Physics, 1951)

Francis Crick (Physiology or Medicine, 1962) # %
DNAgW % Hig B 3 &

James Watson (Physiology or Medicine, 1962)  +
Max Perutz (Chemistry, 1962) &% = 3-v chidig
John Kendrew (Chemistry, 1962) s % vz v ik

Dorothy Hodgkin (Chemistry, 1964) #=% + % % =
By % ihg 7‘#

Brian Josephson (Physics, 1973) sg 4% % in 0% woci
Martin Ryle (Physics, 1974) Birasitx2 5
Antony Hewish (Physics, 1974) & s 3 &3 %+ &
Nevill Mott (Physics, 1977)
Philip Anderson (Physics, 1977) & -

Pjotr Kapitsa (Physics, 1978) g4 m = 6 chg m

Allan Cormack (Physiology or Medicine, 1979) xst
ST
Mohammad Abdus Salam (Physics, 1979)

Sk
Aaron Klug (Chemistry, 1982) fip—3-v w47 & s e 5
Norman Ramsey (Physics, 1989) i
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A Hundred Years and More of
Cambridge Physics 3% 4% 1974,1980,1995

Contents

The First Ten Years

J.J. and the Cavendish

Rutherford's Laboratory

The Cavendish in Wartime

Sir Lawrence Bragg

Molecular Biology

Radio Astronomy

Nuclear Physics in the Modern Cavendish
The Move to West Cambridge
Cavendish Research in West Cambridge
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Uber quantentheoretische Umdeutung
kinematischer und mechanischer Beziehungen.
Von W. Heisenberg in Gottingen.

(Eingegangen am 29, Juli 1925.)

In der Arbeit soll versucht werden, Grundlagen zu gewinnen fiir eine quanten-
theoretische Mechanik, die ausschlieflich auf Beziehungen .zwischen prinzipiell
beobachtbaren Grifien basiert ist.
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Zur Quantenmechanik.
Von M. Born und P, Jordan in Géottingen,
(Eingegangen am 27. September 1925.)

Die kiirzlich von Heisenberg gegebenen Ansitze werden (zunichst fiir Systeme
von einem Freiheitsgrad) zm ciner systematischen Theorie der Quantenmechanik
entwickelt. Das mathematische Hilfsmittel ist die Matrizenrechnung, Nachdem
diese kurz dargestellt ist, werden die mechanischen Bewegungsgleichungen aus
einem Variationsprinzip abgeleitet und der Beweis gefihrt, daf auf Grund der
Heisenbergschen Quantenbedingung der Energiesatz und die Bohrsche Frequenz-
bedingung aus den mechanischen Gleichungen folgen. Am Beispiel des an-
harmonischen Oszillators wird die Frage der Eindeutigkeit der Losung und die
Bedeutung der Phasen in den Partialschwingungen erértert. Den Schlufi bildet
ein Versuch, die Gesetze des elektromagnetischen Feldes der nemen Theorie ein-
zufiigen.
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commutation relation )

N ) (‘canonical

Nach (22), (23) ist also d = 0 und d eine Diagonalmatrix.
Diagonalglieder von ¢ sind aber gerade durch die Quantenbedingung (37)

Die

festgelegt. Zusammenfassend erhalten wir unter Benutzung der durch
{6) definierten Einheitsmatrix [ die Gleichung
Pq—qp = 5 (38)
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Zur Quantenmechanik. II.
Von M. Born, W. Hei

{Eingegangen am 16, November 1925.)

h £l

¢ und P, J in Gittingen.

Die ans Heisenbergs Ansitzen in Teil I dieser Arbeit entmckelte Quanten-
mechanik wird anf Systeme von beliebig vielen Freihei dehnt, Die
Btérungstheorie wird fiir nicht entartete und eine grofe Kiasse entaneter Systeme
dumhgeﬂ]hrt und ihr Znsammcnhug mit der Bigenwerttheorie Hermitescher Formen
Die gew werden zur Ableitung der Sitze #her
Impuls und Drehimpuls und zur Ableitung von Answahlregeln und Intensititse
formeln benutzt. Schlieflich werden die Anséitze der Theorie auf die Statistik
der Eigenschwingungen eines Hohlraumes angewendet.

That

1
gewiesen.
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3. Quantisierung als Eigenwertproblem;
von E, Schridinger.

|
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IR RFFELE (Erste Mitteilung.)
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1]()& 2B f;aa ; %r;% iR § 1. In dieser Mitteilung méchte ich zuniichst an dem ein-
wE OO SR P R

fuchsten Fall des (nichtrelativistischen und nngestorten) Wasser-
stoffatoms zeigen, daf die fibliche Quantisierungsvorschrift sich
durch eine andere Forderung ersetzen laBt, in der kein Wort
von ,ganzen Zahlen* mehr vorkommt. Vielmehr ergibt sich
die Ganzzahligkeit auf dieselbe natiirliche Art, wie etwa die
Ganzzahligkeit der Knotenzahl einer schwingenden Saite. Die
neue Auffassung ist verallgemeinerungsfihig und rithrt, wie ich
zlaube, sehr tief an das wahre Wesen der Quantenvorschriften.

Die iibliche Form der letzteren kniipft an die Hamil-
tonsche partielle Differentialgleichung an:
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3, %2: ‘ i zar Wellenliinge 1,, gehorige Energie nach der oben angegebenen

T
de Broglieschen Formel, so findet man

Woym = hvhm + 7,
T
s WX BT 3 A wobei v, die Frequenzen des ungestirten Atoms sind.

NI Will man nun dieses Resultat korpuskular umdeuten, so ist nur eine

Interpretation miglich: @, (& B, ) bestimmt die Wahrscheinlichkeit®)
dafiir, dall das aus der #-Richtung kommende Elektron in die durch e, 8, y

1y Anmerkung bei der Korrektur: Genauere Uberlegnng zeigt, dali die
‘Wahrscheinlichkeit dem Quadrat der Gréfe @y, proportional ist.
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Quantum mechanics is certainly imposing. But an inner voice tells me that it
is not yet the real thing. The theory says a lot, but does not really bring us
any closer to the secret of the 'old one'. I, at any rate, am convinced that He
is not playing at dice.
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A Contrivance for Measuring the Height of the Mercury in the Barometer, ly a
Circle on one of the IFeather Plates, By Mr. IFm. Derham. N° 237, p. 45.
This circle, on one of the weather-plates, may be of any convenient dia-
meter. Divide this into 100 parts, which are to answer the 100 parts of an
inch. The index which points to these parts must be driven round by a siall
wheel, like the dial-wheel of a watch. This wheel must be driven round by a
straight piece, like a small ruler, with teeth on one edge ; every inch of which
must contain just the same number of teeth as are in the dial-wheel before
mentioned ; so that by the thrusting up and down this toothed ruler, you
may at every inch torn round the index once,  About the middle of this
toothed ruler a fine finger must be fixed, to point exactly to the height of
the mercury. And consequently by raising or depressing this finger to the
height of the mercury, you very exactly see, on the circle, the parts of an
inch which the mercury rises or falls in the tube.
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(The ROLE. OF SCIENTIFIC
SOCIETIES IN THE SEVEN
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The Universities might have been expected to lead, or at least to
share, in this movement for intellectual emancipation. But they
did nothing of the kind. For they were controlled by the Church.
Philosophy was only tolerated as the handmaid of Theology, and
the University as the Cinderella of the Church. It was, indeed,
highly significant of the times, that the vast majority of the pioncers
of modern thought were either entirely detached from the Universi-
ties, or were but loosely associated with them. New organizations
and indeed essentially secular organizations, were necessary tc;
foster the new spirit, and to enable it to express itself. Francis
Bacon dreamed of such institutions in his New Atlantis. His SUCCessors,

partly under the stimulus of his visions, saw his dreams come true.
The scientific academies came into being in response to the new
needs of the new age. It was in these societies that modern science
found the opportunities and the encouragement which were denied
to it at the Universities, not only in the seventeenth century, but for
a long time afterwards.

A. Wolf, History of Science, Technology and Philosophy, Vol. 1, pp. 54~55 (1935)
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Z—%I1 : Galileo Galilei, Robert Hooke, Isaac Newton, Christiaan Huygens,
Daniel Bernoulli, Joseph-Louis Lagrange, Charles-Augustin de Coulomb,
Alessandro Volta, James Prescott Joule, Thomas Young, Augustin-Jean
Fresnel, Nicolas Léonard Sadi Carnot, Michael Faraday, Rudolf Julius
Emanuel Clausius.

2 %1 : James Clerk Maxwell, Ludwig Eduard Boltzmann, William Rowan

Hamilton, William Thomson (Lord Kelvin), Hendrik Antoon Lorentz, John
William Strutt (Lord Rayleigh), Max Planck, Josiah Willard Gibbs, Albert

Einstein, Ernest Rutherford, Heike Kamerlingh Onnes, Niels Bohr, Louis
de Broglie, Max Born, Werner Heisenberg.

28 =%1] : Erwin Schrodinger, Wolfgang Pauli, Paul Dirac, Enrico Fermi,

%) 117518 (Hideki Yukawa), Lev Landau, A7k ¥z—E]
(Sin-ltiroTomonaga), Julian Schwinger, Richard Feynman, John
Bardeen, 15z (Chen Ning Yang), ZEF#E (Tsung Dao Lee), = fd
J (Chien Shiung Wu), Murray Gell-Mann, Steven Weinberg.
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