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Geoffrey Taylor: continuum and fluid mechanics,
243–249

Geoscan electron probe analyser, 372
glasses and amorphous materials, preparation of,

439
gold particle observed with the HREM, 444
graduate students from abroad join the Laboratory,

126–127
Gravitational Experiments in the Laboratory (Chen

and Cook, 1993), 432
Great Eastern, 22
Great Exhibition of 1851, 39, 40, 43
ground floor plan of Mott Building in 1974, 403
group numbers, 326, 410
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group staff 1981 to 1995, 464
group structure from 1962 to 1970, evolution of,

330
growth of student numbers 1871 to 1909, 104

Habakkuk project, 582
haemoglobin, 258, 259, 278, 285, 286, 287, 288, 323,

378, 379, 380, 582
haemoglobin crystal, X-ray crystallographic image of

the diffraction spots of, 259
Half-Mile Telescope, 419, 586
Hall effect, 446
Harvard College Observatory, 83
Heaviside layer, 230, 231
helium microscope laboratory in 2008, 499
Hertz’s experiments on electric waves, 121
Hewish’s Nobel Prize in Physics (1974), 348
high-angle annular dark-field detector (HAADF), 444
high-angle dark-field imaging method, 444
High Energy Astrophysics (Longair, 2011a), 571, 576,

577, 579, 580, 583, 586
high-energy explosions, 264–266
high-energy physics

1954–71, 353–357
1971–82, 422–430
in 2015, 537, 538
the LEP era, 506–508

high-energy physics 1955 to 1983, discoveries and
advances in, 423

High Energy Physics Group, regeneration of, 426–427
high-speed photography, 498
high-temperature superconductivity, 482–487

problems of, 486
High Tension Laboratory, 192, 223, 280, 281, 284
high-voltage electron microscope (HVEM), 377–378
A History of the Cavendish Laboratory 1871–1910

(Fitzpatrick et al., 1910), 65, 73, 87, 574, 575,
576, 577

History of the Theories of the Aether and Electricity
(Whittaker, 1951), 34

Hitachi Cambridge Laboratory (HCL), 473, 474,
544

Hitachi Chair of Electron Device Physics, 474, 480,
521

Hitachi Company, 473, 474
Hitachi electron microscopes, 473
hoghorn, 269
how to tie a tie, 504
HREM, layout of, 443
HREM, STEM and metal physics, 442–444
HST images of powerful radio galaxies, 518
Hubble Deep Field observed at submillimetre

wavelengths, 515, 516
Hubble Space Telescope (HST), 415, 517, 518
hysteresis loss in rolling friction, Tabor’s

investigations of, 387

Illustrations of the Dynamical Theory of Gases
(Maxwell, 1860), 32

impact of Second World War on physics research,
270–271

impedance of free space Z0, 142
implementing Pippard’s vision for condensed matter

physics, 408–413
improved apparatus with which Rutherford and

Chadwick investigated nuclear disintegrations,
198

induced or excited radioactivity, 174
Initial Cooling Experiment (ICE), 426
inkjet printing, 481, 482, 551
inner photoeffect, 220
Innovation in Maxwell’s Electrodynamics (Siegel,

1991), 114
Institute for the Study of Physical Problems, Moscow,

237, 238
Intellectual Mastery of Nature (Jungnickel and

McCormmach, 1986), 53
interdisiplinary research centre (IRC) in

superconductivity, 482–487
Interiors of the Planets (Cook, 1980), 432
internal conversion coefficients, 220
International Exhibition at the Crystal Palace of 1851,

18
interplanetary scintillation (IPS) and the discovery of

pulsars, 349–352
Intersecting Storage Rings (ISR) at CERN, 424, 427
Introduction to the Physics of Liquid Metals (Faber,

1972), 411, 585
Introduction to the Theory of Thermal Neutron

Scattering (Squires, 2012), 585
Introductory Lecture on Experimental Physics

(Maxwell, 1890), 54
Investigations of the Solar Spectrum and the Spectra

of the Chemical Elements (Kirchhoff, 1861,
1862, 1863), 9

Inward Bound (Pais, 1985), 580
ionisation losses, 144, 156, 195, 577

and the energies and ranges of α-particles, 195
ionisation of air, 136–137
ionosphere, 231
IRC in superconductivity, 485

job descriptions for, 484
Israelachvili and Tabor’s van der Waal’s experiment,

386
itinerant electrons, 448–450
itinerant-electron magnetism, quantum phase

transitions and unconventional
superconductivity, 489–493

J.J. Thomson scientific papers 1880 to 1895, 112,
113

J.J. Thomson with his graduate students in 1897, 126
James Clerk Maxwell studentship, 126, 185
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James Clerk Maxwell Telescope (JCMT), 435, 471,
514, 535

and the Hubble Deep Field, 514
Josephson effect, 368–371

Kapitsa and the Mond Laboratory, 233–238
Kapitsa Building, 485, 487
Kapitsa Club, 193, 203, 227, 233, 578
Kapitsa’s crocodile, 236
Kapitsa’s Nobel Prize in Physics (1978), 242
Kapitsa’s helium liquifier, 237
Kavli Institute for Cosmology, 558
Kendrew’s model of myoglobin, 379
Kendrew’s Nobel Prize in Chemistry (1962), 324
Kennelly–Heaviside Layer, 230
Kew magnetometer, 57, 62, 63, 64, 68
Kew Observatory, 62
Kirchhoff’s law of the emission and absorption of

radiation, 8, 9
Klein–Nishina cross-section, 212
Knabenphysik (young man’s physics), 226
Krivanek’s automated spherical aberration corrector,

496

La Théorie du rayonnement et les quanta (Langevin
and de Broglie, 1912), 138

laboratory astrophysics, 431–435
Laboratory of Molecular Biology (LMB), 380,

537
Lalla Rookh, 22
lambda point, 238
Landé g-factor, 172
Large Electron–Positron Collider (LEP), 425, 426,

429, 506, 508, 509
Large Hadron Collider (LHC) at CERN, 362, 424,

425, 429, 508, 537, 538
Larmor’s formula for radiation of accelerated electron,

142
laser spectroscopy, 434
Lawrence Bragg and the immediate pre-war years,

255–260
Lawrence Bragg at Manchester and the National

Physical Laboratory, 253–255
Leica Company, 468
Leitfaden der praktischen Physik (Guidelines to

Practical Physics) (Kohlrausch, 1870), 83
Lenard rays, 120, 130
LHCb experiment at the LHC, 508, 537, 538
limit-cycle behaviour, 229, 580
The Limits to Growth (Meadows et al., 1972), 430
LOFAR project, 517
London parameter, 239
Lord Rayleigh’s Dairies, 79
Lord’s Bridge Radio Observatory, 339, 340, 347, 512
low-energy electron diffraction (LEED), 450
Low Frequency Array (LOFAR), 535

low-temperature physics, 445–450, 487–495
1945–53, 308–313
during the Mott era, 358–371

m/e experiments of 1897, 128–131
Magdalena Ridge Observatory Interferometer

(MROI), 535
magnetic breakdown, 361
magnetic fields in superconductors, 312–313
Magnetic Union, 55
magneto-ionic theory, 231
magneto-optical Kerr effect (MOKE), 501
Magnetoresistance in Metals (Pippard, 1989), 362
Magnus effect, 364, 584
Main Injector Neutrino Oscillation Search (MINOS),

537, 538
Making of the Atomic Bomb (Rhodes, 1986), 223
management, administration, responsibility and

accountability in the new millennium,
522–524

Manhattan Project, 262–264, 422
map of the New Museums site, 109
mass-energy relation E = mec2, experimental proof

of, 217
Master of Science, MSc, introduction of, in

Cambridge, 187
materials universe, 550–555
Mathematical Laboratory, 277, 278, 316, 581
Mathematical Tripos, 36, 37, 38, 39, 42, 43, 49, 54,

56, 62, 63, 64, 68, 70, 71, 72, 73, 80, 84, 97,
103, 104, 105, 106, 116, 226, 572, 573, 574,
578

mathematicians, French in the eighteenth to twentieth
centuries, 36

mathematicians, German in the nineteenth and
twentieth centuries, 36

mathematics and physics in Cambridge in the
nineteenth century, 35–45

MAUD Committee, 262, 263
Maxwell and his graduate students, 63–65
Maxwell and radiation pressure, 63
Maxwell and the determination of fundamental

standards and constants, 60–62
Maxwell Centre for collaboration between physical

science and industry, 558
Maxwell era (1871–79), 49–75

research activities, 65–71
Maxwell Lecture Theatre, 57, 59
Maxwell’s Cavendish Laboratory

research, 60–71
undergraduate teaching, 71–73
what had been achieved, 73–75

Maxwell’s comparison of measurements of the speed
of light with the ratio of electric units, 17

Maxwell’s graduate students, their career destinations,
75
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Maxwell’s inaugural lecture of 1871, 54–56
Maxwell’s instruments, 61
Maxwell’s mechanical analogue for two inductively

coupled circuits, 115
Maxwell’s personal research, 65–68
Maxwell, appointment of as Cavendish Professor,

49–50
Maxwell, J.J. Thomson and continuum mechanics,

117
Mayer’s geometric arrangements for floating magnetic

needles, 118
mean free path, 144
measurements of the speed of light, 17
Medical Sciences Tripos, 328
Meissner effect, 238, 239, 312
Mémoire sur la Distribution de l’Électricité à la

Surface des Corps Conducteurs (Poisson
1812), 10

Mendeleyev’s periodic table of 1869, 33
Menter’s image of a single edge dislocation, 375
metal physics 1945–53, 314–315
Meteorological Council, 136
Meteorological Office, 92, 106
meteorological physics, 315
Method of Fluxions (Newton, 1736), 35
Metropolitan-Vickers Company, 191, 214, 215, 235,

278, 282
microelectronics, 471–474

in 2015, 543–544
Microelectronics building, 473
microstructural physics, 495–497
microvertex detector of the OPAL experiment at

CERN, 508
microwave properties of high-Tc superconductors,

494–495
Millikan oil drop experiment, 134
millimetre astronomy, 514–516
Mills Cross, 337
mixing length, 244
mobility edge, 446
models of atoms

problems of building, 139–141
molecular biology during the Mott era, 378–380
molecular engineering in 2016, 552–553
Mond Fund of the Royal Society, 206, 235
Mond Laboratory, 191, 235, 236, 237, 238, 240, 258,

273, 308, 310, 327, 358, 361, 362, 363, 365,
367, 368, 369, 582

Mond Laboratory entrance, 236
Mond Laboratory, low-temperature physics in,

240–242
Montreal Laboratory and Chalk River Laboratories,

264
Moral Sciences Tripos, 41
Moseley’s correlation diagram between the frequency

of X-ray lines and atomic number, 164
Mosquito fighter-bomber, 270

Most Secret War (Jones, 1978), 260, 267
Motion of the Moon (Cook, 1988), 432
Mott and amorphous materials, 436–440
Mott and education, 328–329
Mott and school education, 329
Mott Building, 333, 401, 403, 404, 405, 406, 408,

411, 450, 556
Mott Building viewed across Payne’s Pond, 405
Mott era

an epoch of expansion, 321–334
condensed matter physics, 358–396
radio astronomy and particle physics, 335–357

Mott transition, 394, 486
Mott’s legacy, 395–396
Mott’s pre-Cavendish days, 321–322
Mott’s strategic decisions in research, 322–328
mouse gland, electron microscope image of, 305
MRC hut, 323, 324
MRC Laboratory of Molecular Biology, 324
MRC Research Unit for the Study of the Molecular

Structure of Biological Systems, 279,
286–295, 323, 380

Mullard Company, 339
Mullard Radio Astronomy Observatory, 339, 414–420
multiplets, 171
myoglobin, 278, 285, 287, 288, 323, 378, 379, 380,

582

Nano Doctoral Training Centre, 545
nanophotonics, 533

in 2015, 544, 545
NASA Infrared Telescope Facility (IRTF), 420
National Coal Board, 285
National High Magnetic Field Laboratory,

Tallahassee, Florida, 546
National Physical Laboratory (NPL), 62, 92, 106, 255,

431, 432
Natural History Museum, 40
natural philosophy, changing face of in the nineteenth

century, 53–54
Natural Sciences Tripos, 41, 43, 44, 71, 72, 73, 75, 82,

84, 103, 104, 105, 110, 122, 145, 151, 190,
226, 328, 572, 573, 574, 575

neon isotopes, discovery of, 149
neutral currents, discover of, at CERN, 424
neutrino, 222

discovery of, 222
originally called a ‘neutron’ by Pauli, 221, 222

neutron, 211, 222, 223
mass of, 213

Nevada nuclear explosion, 266
new areas of research 1995 to 2015, 528–534
new buildings 2008–15, 558
new Cavendish Laboratory, 401–406
new millenium, 521–560
New Museums site, 42, 405
The New Quantum Mechanics (Birtwistle, 1928), 189
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A New system of chemical philosophy (Dalton, 1808),
31

Newton’s law of gravity, 3, 4, 5
Newton’s laws of motion, 3, 4, 5, 572
Newton’s Principia for the Common Reader

(Chandrasekhar, 1995), 572
NGC 383, 416
Nicholson’s and Bohr’s models of atoms, 153–155
non-metallic conduction, 446
normal Zeeman effect, 130, 172, 190
North Pole radio survey, 344
Notes on Recent Researches in Electricity and

Magnetism (Thomson, 1903b), 115, 120
novel states of matter under extreme pressures,

temperatures and magnetic fields, 492
nuclear fission, 223

discovery of, 222, 224
nuclear physics in the post-1945 era, 280–284
number counts of radio sources from the 2C survey of

radio sources, 336
number of neutrino species from the OPAL

experiment, limits to, 509
numbers of electrons in atoms, 141–145
‘Nursary’, 197

Ohm’s law, 12, 66, 69
Old Possum’s Book of Practical Cats T. S. Eliot

(1939), 585
old quantum theory, 172
On Faraday’s Lines of Force (Maxwell, 1856b), 114
On physical lines of force (Maxwell, 1861a,b,

1862a,b), 114
On the Dissociation of some Gases by the Electric

Discharge (Thomson, 1887), 120
On the Effect of Electrification and Chemical Action

on a Steam Jet and of Water Vapour on the
Discharge of Electricity through Gases
(Thomson, 1893b), 120

On the Electric and Magnetic Effects Produced by the
Motion of Electrified Bodies (Thomson, 1881),
93

On the Nature of the Motion, Which We Call Heat
(Clausius, 1857), 32

On the protection of buildings from lightning
(Maxwell, 1876), 68

On the Rate at which Electricity leaks through Liquids
which are Bad Conductors of Electricity
(Thomson and Newall, 1887), 120

On the Theory of Electric Discharge in Gases
(Thomson, 1883a), 93

On the Theory of Light and Colours (Young, 1802), 6
1C (Cambridge) survey, 299
1C polar diagram and record, 300
1C radio telescope, 299
one of Rutherford’s regular visits to the experimental

laboratories with Ratcliffe, 208
ONETEP, 505, 547, 548

OPAL experiment at the LEP, 429, 506, 507, 508, 509
opening of physics of sustainability in March 2011,

532
opening of the Lord’s Bridge Observatory and the 3C

and 4C surveys, 339–341, 348
optical and infrared aperture synthesis, 510–511
Optiks (Newton, 1704), 4
optoelectronics, 477–482

in 2015, 551–552
organic polymer light-emitting diode, physics of, 479
organic solar cells, 481
An Outline of Wave Mechanics (Mott, 1930), 322

PAL detector, layout of the elements, 507
Paris Exhibition of 1867, 43
Paris Symposium on Radio Astronomy 1958, 339
Part III Physics Courses, 465
particle physics 1955–83: the growth of CERN,

422–426
particles ejected in the photoelectric effect, 134–135
Pauli exclusion principle, 172, 222
penetration depth, 239, 242, 310, 311, 312, 313, 362,

368
Pepper and semiconductor physics, 467–471
Pepper and the quantum Hall effect, 440
periodic table of the elements, 31, 172
Perrin’s discharge tube, 128, 129
Perutz and Kendrew, 286–288
Perutz’s model of haemoglobin, 379
Perutz’s Nobel Prize in Chemistry (1962), 324
phase shift receiver, 299
phaseless aperture synthesis, 419
Philips 1 and 2 MeV accelerators, 280, 281, 282, 284
Philosophiæ Naturalis Principia Mathematica

(Newton, 1687), 3, 35, 37, 38, 62, 572
phlogiston, 24
photoelectric effect, 134–135
PHUEI CCD camera, 415, 586
Physics and Chemistry of Rubbing Solids (PCRS), 384
physics and chemistry of solids (PCS), 381–389,

436–440, 497–502
new scientific directions, 384

physics in 1900, 137–138
physics in nineteenth century, 3–34
physics in the aftermath of the First World War,

183–187
physics laboratories, first formally recognised, at

British institutes of higher learning, 52
physics laboratories, in the nineteenth century, private

and non-academic, 51
physics lecture courses 1877–78, 72
physics lecture courses 1927–28, 188
physics of dislocations, 372–375
physics of medicine and biology, 528–531
Physics of Medicine Building, 558
physics of medicine in 2015, 539, 541
physics of sustainability, 531–532
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Physics of the Earth and Planets (Cook, 1973),
432

Physics of Vibration (Pippard, 1978a,b), 400
physics teaching 1971–82, 406–408
physics, definition of, 3
Physikalisch-Technische Reichsanstalt, 92, 99
Pippard and non-local theories for normal metals and

superconductors, 310–312
Pippard and the Magnet Laboratory, 361–362
Pippard as Cavendish Professor, 399–401
Pippard at ADRDE and RRDE, 268–269
Pippard era

a new laboratory and a new vision, 399–413
condensed matter physics, 436–455
radio astronomy, high-energy physics and

laboratory astrophysics, 414–435
Pippard’s ‘effective’ electrons, 311
Pippard’s apparatus for measuring the shape of the

Fermi surface of copper, 360
plan of Cavendish Laboratory on West Cambridge site

in 1974, 402
Planck satellite, 512, 535, 536
Planck’s constant, 140, 154
planning the move to West Cambridge, 329–334
plans of second and third floors of Mott Building in

1974, 404
Plastic Logic, 482
plasticity of crystalline materials, 246–247
Plessey Company, 440, 442
plum-pudding model of the atom, 117, 143, 147
polymer light-emitting diodes, 480
polymers and colloids, 474–477
positron, 204, 579
Post-Prandial Proceedings of the Cavendish Society,

576
powder camera for X-ray crystallography, 255
Poynting vector, 142
practical class in 1933, 85
practical class in the 1900s, 85
Practical Physics (Glazebrook and Shaw, 1885), 83
precise measurement and the determination of time,

5–6
A preliminary survey of the radio stars in the northern

hemisphere (Ryle et al., 1950), 300
Principles of Mechanism (Willis, 1841), 44
Principles of Quantum Mechanics (Dirac, 1930), 189,

227
Principles of the Theory of Solids (Ziman, 1972), 361,

390
protocols for scintillation counting, 197–199
Proton Synchrotron at CERN, 424, 427
proximity effect, 367, 368
pseudorapidity, η, 429, 430, 586
psuedopotentials, 394
ptychography, 444
pulsars as magnetised rotating neutron stars, 352

pure and applied physics in the 1880s, 98–100
pure and mixed mathematics at Cambridge, 35–36

quadrupole and octopole aberration correctors, 376
quantisation of angular momentum, 154, 155
quantisation of vorticity by Vinen and Hall, 364
quantised magnetic flux lines, 362–363
quantised one-dimensional resistance, 469
quantised vortices in superfluid helium, 363–365
quantum cascade laser, 471, 587
quantum criticality, 491
quantum Hall effect, 440–441
quantum matter in 2015, 544–545, 546
quantum mechanics, 214
quantum sensors in 2015, 547–550
Quantum Theory of the Atom (Birtwistle, 1926), 189
quantum universe, 539–550
quasars, radio quiet, 347
quasi-elastic helium-atom scattering (QHAS)

experiments using 3He spin-echo
spectrometer, 500

Quebec Agreement 1944, 264
Queen Victoria, Prince Albert and family visit the

Great Exhibition of 1851, 40

Röntgen awarded the first Nobel Prize in Physics
(1901), 125

Röntgen’s first X-ray image, 125
radar and the Second World War, 266–269
Radar Research and Development Establishment

(RRDE), 269
radiation damage observed by the HVEM, 378
Radiations from Radioactive Substances (Rutherford

et al., 1930a), 197
radiative and mechanical instability of atoms,

141–143
radio astronomy

birth of, 297–302
new directions in, 418–420
new initiatives, 510–518

Radio Astronomy Group
growth of 1954–71, 335–353

radio bubbles in Perseus cluster of galaxies, 418
Radio Countermeasures Division of TRE, 267
radio galaxy

3C 31, 416
3C 123, 419
3C 265, 518
3C 324, 517, 518
3C 368, 517, 518

Radio Group, 295–297
Radio Group and birth of radio astronomy in

Cambridge, 295–302
radio quasar

3C 47, 342
3C 48, 341, 342
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3C 147, 342
3C 196, 341
3C 273, 341, 342

observed by Hubble Space Telescope, 342
3C 286, 341

Radio Research Station, Slough, 297
radio source counts at 408 MHz, 346
radio source counts in Friedman and steady-state

cosmologies, 338
radio source physics, 516–518
radioactive decay chain of thorium, 578
radioactive decay chains from Rutherford’s 1904

Bakerian Lecture, 176
radioactivity, discovery of, 125–126
radium emanation, 174, 177
Radium Institute, Vienna, 198
range R of high-energy particles, 195
ranges of α-particles, β-particles and γ -rays, 136
Rattee and Kett, Cambridge builders, 191
Rayleigh scattering, 79
Rayleigh’s appointment to the Cavendish Chair, 79–82
Rayleigh’s Colleagues, Graduate Students and Their

Future Employment, 92–93
Rayleigh’s legacy, 93–94
Rayleigh’s Nobel Prize in Physics (1904), 109
Rayleigh’s other researches, 91–92
Rayleigh’s Quinquennium, 79–94
Rayleigh, phenomena named after, 81
RCA EM electron microscope, 305
Reconciling physics with reality (Pippard 1971

inaugural lecture), 400
redshift, 300, 341, 342, 346, 347, 512, 514, 516, 518

definition of, 583
Réflections sur la Puissance Motrice du Feu et sur les

Machines Propres à Developper cette
Puissance (Carnot, 1824), 28, 29

relaxation oscillator, 229, 580
Report of the Head of Department for the year

1949–50 (Bragg, 1950), 283
reptation, Doi and Edwards on, 452, 453
research and teaching during the J.J. Thomson era,

100–107
Research Assessment Exercises, 460, 461, 523, 525,

527, 528, 531
research by subject area 1884–1894, 101
Research Excellence Framework (REF), 523, 525,

527
research grant income 1975–2001, 412
research group structure from 1962 to 1970, 329
research groups, staff and numbers in the Laboratory

in 1950, 276
Research in Rayleigh’s Cavendish, 86–92
research programme during the J.J. Thomson era,

100–101
Response and stability (Pippard, 1985), 400
restructuring the Laboratory 1945–53, 272–276

Revised Third Cambridge (3CR) Catalogue of Radio
Sources, 341

revolutions of 1895 and 1896, 124–127
Richardson and the law of thermionic emission,

145–146
Richardson’s law, 145, 146
Richardson’s Nobel Prize in Physics (1928), 146
Robert Matthew, Johnson-Marshall and Partners

architects, 332
Royal Aircraft Factory at Farnborough, 244, 246
Royal Commission report of 1852 and its aftermath,

39–42
Royal Institution of Great Britain, 12, 15, 39, 51, 129,

178, 317, 318, 573
Royal Society of Edinburgh, 52
Rutherford and Geiger’s experiment to measure the

total charge of a flux of α-particles
(Rutherford and Geiger, 1908a), 180

Rutherford and Geiger’s original α-particle detector of
1908, 180

Rutherford and nuclear transformations, 194–199
Rutherford and Robinson’s apparatus to measure the

deflection of α-particles in an electric field
(Rutherford and Robinson, 1914), 182

Rutherford and Royd’s experiment (1909), 153
Rutherford and the importance of physics for society,

industry and the UK economy, 184
Rutherford and the need for resources after the First

World War, 184
Rutherford and Thomson with the graduate students

in 1920, 185
Rutherford at Manchester University: 1907 to 1919,

179–183
Rutherford at McGill University: 1898 to 1907,

173–179
Rutherford Building, 333, 404
Rutherford era

end of, 249
the Radioactivists, 194, 225
the seeds of the new physics, 226–249

Rutherford scattering, 153, 181, 194
Rutherford’s β-ray experiments, 219
Rutherford’s 1927 presidential address to the Royal

Society, 213, 214
Rutherford’s Bakerian Lecture of 1904, 175, 178,

577
Rutherford’s Bakerian Lecture of 1920, 209
Rutherford’s coat-of-arms, 174
Rutherford’s determination of the value of E/M for

α-particles, 177
Rutherford’s discovery of α- and β-radiation, 136
Rutherford’s experiments on radium emanation, 174
Rutherford’s magnetic radio wave detector, 128
Rutherford’s new challenges at Cambridge, 171–193
Rutherford’s Nobel Prize in Chemistry (1908), 136,

178
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Rutherford’s nuclear disintegration apparatus, 196
Rutherford, radioactivity and β-particles, 136–137
Rutherford, the nature of α-particles and the nuclear

structure of atoms, 152–153
Rydberg constant, 155
Rydberg’s formula, 164
Ryle’s 1955 Halley lecture, 337
Ryle’s Nobel Prize in Physics (1974), 348
Ryle at TRE, 267–268

saturated vapour pressure, 132
as a function of temperature, 132

Scanning transmission electron microscope (STEM),
304, 411

Science is not a quiet life. Unravelling the atomic
mechanism of haemoglobin (Perutz, 1997),
582

Science Museum, 40
Science Research Council (SRC), 327, 328
scientific computing in 2015, 555
scintillating fibre detector of the UA2 experiment at

CERN, 428
scintillation of compact radio sources, 349
Scotia, 244
Scott Lectures, 228
Scottish Enlightenment, 23
SCUBA cryostat on the JCMT, 515
second law of thermodynamics – James Watt and the

steam engine, 25–31
second law of thermodynamics, origin of, 26
second sound and quantised vortices in superfluid

helium, 363–365
Second World War years, 260–261
Seiko–Epson, 481
selection rules for atomic transitions, 171
semiconductor physics in 2015, 547, 549
Shapiro steps, 447
Shimizu, Blackett and the Cloud Chamber, 199–201
Shimizu–Wilson reciprocating cloud chamber, 200
shock waves, explosives and high-energy materials,

498–499
Shoenberg and the de Haas–van Alphen effect,

309–310
Siemens ‘Übermikroscop’ electron microscope 1943,

303, 305
Sindall of Cambridge, 109
Skobeltsyn’s first photographic record of a cosmic ray

particle, 202
skyrmions, 490
Smith’s Prize, 36, 50, 79, 97, 154, 243
Soaring of Birds (Rayleigh, 1883), 91, 92
Solar Physics Observatory, Cambridge Observatories,

159
solar wind, 349
solid state theory, Mott’s contribution, 393
Solvay Conference 1911, 138, 151, 153, 154

participants by country, 138

SppS experiment, 426, 427, 428
space group theory and crystallography, 254
space quantisation, 172
spectrum of the cosmic microwave background

radiation 1965–68, 353
spectrum of turbulence (Taylor, 1938), 249
spin glasses, Anderson and Edwards on, 452
split-gate heterojunction, 470

structure of, 469
SPS and the LHC at Geneva, schematic diagram of,

425
Square Kilometre Array (SKA), 517, 535
stability of flow between concentric rotating cylinders,

245
staff 1981 to 1990, 462
staff 1995 to 2015, 463, 529, 530
staff and graduate students in the Laboratory in 1950,

275
staff and research students in the Laboratory in 1932,

224
staff by academic grades 1981–95, 460
staff during the Thomson era and their career

destinations, 103
staff numbers, total 1975–2001, 412
Stalin era, 237
stationary states, 171
statistical theory of turbulence, 249
STEM observations of single atoms in crystal

structures, 497
Stern–Gerlach experiment, 172
Stoke’s formula, 133
strange metal behaviour, 490
strength properties of materials and high-speed

photography, 387–389
student numbers during the J.J. Thomson era, 101–106
A study of the physical and chemical phenomena

associated with rubbing and with the impact of
solids (Bowden 1944), 383

submillimetre common-user bolometer array,
SCUBA, 515, 516, 588

Super Proton Synchrotron at CERN, 424, 425, 426,
427, 429

superconducting low-inductance undulatory
galvanometer (SLUG), operation of, 370

superconductivity and superfluidity – Kapitsa, Allen,
Misener and Jones, 238–242

superconductivity and superfluidity, brief history of,
238–240

Superconductivity of Metals and Cuprates (Waldram,
1996), 486

Superfluids Vol. 1. superconductivity (London, 1950);
Vol. 2. superfluid helium (London, 1954), 584

SuperSTEM project, 497
surface physics, 384–386, 499–500
surface transport phenomena, 501
surfaces, microstructure and fracture in 2015,

553–554

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-08369-1 - M a x w e l l ’ s  E n d u r i n g  L e g a c y :  A  S c i e n t i f i c  H i s t o r y  o f  t h e  C a v e n d i s h  L a b o r a t o r y
M a l c o l m  L o n g a i r
Index
More information

http://www.cambridge.org/9781107083691
http://www.cambridge.org
http://www.cambridge.org


Subject index 663

Sustainable Energy – Without the Hot Air (MacKay,
2008), 548

Sweepnik high-speed measuring machine, 284, 355,
427

in operation, 356
switching processes in ferromagnetic rings, 502
Synchrocyclotron at CERN(600 MeV), 424
A System of Apparatus for the Use of Lecturers and

Experimenters in Mechanical Philosophy
(Willis, 1851), 44

Tabor and Winterton’s measurement of van der Waals
forces between mica sheets, 385

Tabor Laboratory, 477
Taylor phenomena, 243
Taylor vortex instability, 246
Taylor’s theory of plasticity, 248
TCM Group History (Heine, 2015), 390, 450, 584,

586
teaching: the three/four-year physics course, 461–466
teaching in Rayleigh’s Cavendish – Glazebrook and

Shaw, 82–84
teaching of theoretical physics during the Mott era,

393–395
teaching quality assessment, 523
teaching staff during the J.J. Thomson era, 106–107
Telecommunications Research Establishment (TRE),

267, 278, 295
The Telephone (Maxwell, 1878), 68
TeraView Ltd, 470, 471, 549
Terling Place, Essex, 79, 82, 92, 94, 107
Theoretical Concepts in Physics (Longair, 2003), 408,

571, 572, 576
theoretical particle physics, 356–357
theoretical physics in the post-war era, 315–317
Théorie Analytique de la Chaleur (Fourier, 1822), 4,

20, 24, 36
Théorie des Phénomènes Électro-Dynamique,

Uniquement Déduite de l’Expérience
(Ampère, 1826), 12

Theory of Atomic and Molecular Collisions (Mott and
Massey, 1934), 228

Theory of Atomic Collisions (Mott and Massey,
1934), 322

theory of condensed matter (TCM), 450–454,
503–505

in 2015, 545–547, 548
Theory of Heat (Maxwell, 1870), 71
The Theory of Polymer Dynamics (Doi and Edwards,

1986), 452
Theory of Sound Vols. 1 and 2 (Rayleigh, 1877, 1878),

81
The theory of the properties of metals and alloys

(1936), 322
thermionic emission, theory of, 146
Thermionic Vacuum Tubes (Appleton, 1931), 229
thermodynamics, laws of, 24–31

thin-film magnetism, 501–502
in 2015, 554

third Cambridge (3C) catalogue, 339
Thomson and Aston’s photographic positive-ray tube,

149
Thomson and Barkla’s experiments, 143–145
Thomson and the transatlantic telegraph cable, 18–24
Thomson and vortex models of atoms and molecules,

116–117
Thomson cross-section, 143
Thomson era, 1884–1900 – the electron, 111–138
Thomson era 1900–19 – atomic structure, 139–167
Thomson scattering, 143
Thomson’s agenda, 111–117
Thomson’s analysis of the deflection of canal rays,

148
Thomson’s analysis of the delay time of pulses in a

transatlantic cable, 20
Thomson’s corpuscles, 117, 130, 131, 133, 137, 144
Thomson’s derivation of the loss rate of an accelerated

electron, 142
Thomson’s discharge tube with crossed electric and

magnetic fields, 131
Thomson’s election to the Cavendish Chair, 97–98
Thomson’s experiment to estimate the charge of the

electron, 134
Thomson’s experiment to estimate the mass-to-charge

ratio of the particles ejected by ultraviolet
radiation, 135

Thomson’s Nobel Prize in Physics (1906), 140
Thomson’s version of Perrin’s experiment, 129
Thomson, Aston and Positive Rays, 147–150
Thomson, challenges facing, 97–110
thorium emanation, 173, 174, 175, 577
Thoughts on Ray Vibrations (Faraday, 1846), 16
3C and 4C radio surveys, 339–341
3CR catalogue and the discovery of quasars, 341–342
thyratron, 206, 270
THz imaging of cancerous tissues, 471, 472
tidal friction, 245
time-of-flight helium scattering apparatus, 500
TITAN computer, 381, 392
Tobi, Maxwell’s dog, 65
tomato virus, electron microscope image of, 305
Toshiba Cambridge Research Centre, 470, 471
towards the old quantum theory, 150–153
Traité Élémentaire du Calcul Differential et du Calcul

Intégral (Lacroix, 1797–98), 37
Transmission electron microscope (TEM), 303, 304
A Treatise on Electricity and Magnetism (Maxwell,

1873), 17, 23, 49, 62–63, 97, 115, 120
Treatise on Light (Huygens, 1690), 4
Treatise on Natural Philosophy (Thomson and Tait,

1867), 23, 63
Treatise on the Motion of Vortex Rings (Thomson,

1883b), 116
tribophysics and tribology, 584
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Trinity atomic bomb test, 266
tripos, 36, 37, 38, 49, 62, 63, 572
Tripos examples, 573
Tube Alloys Project, 262–264
turbulence, 247–249
2C catalogue and the controversy over the number

counts of radio sources, 336–339
two-fluid model, 239, 310, 366
type II superconductors and quantised magnetic flux

lines, 362–363

UA1 experiment, 426, 428
UA1, UA2 and UA5 experiments, 427–430
UA2 experiment, 426, 427, 428, 429, 586
UA5 experiment, 427, 429, 430, 586
UA5/2 experiment, 429
UK Infrared Telescope (UKIRT), 420, 514, 515,

518
Undergraduate physics syllabus 1886–87, 105
undergraduate teaching 1945–53, 276–277
undergraduate teaching programme during the

Rutherford era, 187–190
universality of the electron, 137
‘Universes of Physics’, 534, 535
Uranium Club, 263

van de Graaff electrostatic accelerator, 280,
282

Cavendish, 282
van der Pol equation, 580
van der Waals forces – Israelachvili and Tabor,

385–386
variable-range hopping, 437
Very Large Array (VLA), 343, 418, 518
Very Small Array (VSA), 513, 536
VG HB5 scanning transmission electron microscope

(STEM), 444, 445
The Vibrations of a Vortex Ring, and the Action upon

each other of two vortices in a Perfect Fluid,
93

Victoria and Albert Museum, 40
Villard’s discovery of γ -rays, 136
Vinen and Hall’s quantised vortex experiments in

helium II, 365
Volta’s crown of cups and voltaic piles, 11
von Laue’s X-ray diffraction pattern for a crystal of

cubical zinc blende, 160

W.G. Pye and Co. Ltd, 107, 257
war years 1914–18, 166
Ward and Wynn-Williams’ linear amplifier used in

Chadwick’s discovery of the neutron, 207

Watson’s Nobel Prize in Physiology or Medicine
(1962), 324

Watt and the steam engine, 26–27
Watt’s double-acting rotative steam engine of 1784, 28
Watt’s single-acting steam engine of 1788, 27
wave-particle duality, 172
Westerbork Synthesis Radio Telescope (WSRT), 343
What Mad Pursuit (Crick, 1988), 582
whistlers, 296
Why is Maxwell’s Theory So Hard to Understand?

(Dyson, 1999), 54
wide SNS junction, I–V characteristic of, 447
William Cavendish and the Founding of the

Laboratory, 42–45
William Cavendish, portraits of, 42
Wilson cloud chamber, 156–159

discoveries with, 159
images of α-particle tracks and electrons, 158
triggering of, 157

Wilson’s 1910 enlarged cloud chamber, 156
Wilson’s improved expansion chamber, 123
Wilson’s Nobel Prize in Physics (1927), 159
Wilson’s perfected cloud chamber, 157
Wilson, C.T.R. and the condensation of water droplets,

122–124
wind power, 420–422
wind turbine at Lord’s Bridge, 421
Winton programme for the physics of sustainability,

531–532, 550
women admitted to all physics classes, 82
work hardening, 247
wrangler, 36, 37, 42, 50, 63, 64, 68, 69, 72, 73, 74, 79,

82, 574
Wynn-Williams, thyratrons and the scale-of-two

counter, 206–209, 579

X-ray crystallography, origin of, 125, 161, 162
X-ray Microscopy (Cosslett and Nixon, 1950), 371
X-ray photogoniography, 257

principles of, 256
X-ray pictures taken by Franklin and Gosling of DNA

molecules, 291
X-ray point-projection microscope, 307
X-ray spectra of the chemical elements

characteristic signature of, 162
X-rays, discovery of, 124–125

Z bosons, cross-section for electron–positron
collisions showing the resonance associated
with, 509

zero-dimensional quantum dot, 470
Zoetrope strip showing three interacting vortices, 117
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