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‘Abnormal’ discharge, 320, 417
Absorption of electrons, 181
of gas in discharge, 466
of positive rays, 134
of X-rays, 231; theory of, 249
of X-rays near absorption edge, 235
After-glow, 443, 444, 445
Alpha rays, 143 et seq., 176
Angular distribution, of photo-electrons,
244
of recoil electrons, 268, 270
of scattered electrons, Chap. II passim,
31, 53, 59, 61
of scattered X-rays, 252, 256, 266,
270, 274
of secondary electrons, 96
Anode, dark space, 402
potential drop at, 401
Anode rays, 405, 500
Arec, electric, Chap. X, p. 574
Aston dark space, 342
Asymmetry of photo-electrons, 244
of scattered X-rays, 253, 261, 274
Atomic hydrogen, critical potentials of,
73

Atomic number, 157, 225

Atomic scattering curve for electrons,
37, 42, 53, 59

Atomic scattering of electrons, 58

Auger effect, 229, 239, 240

Auto-electronic effect, 492, 499, 525, 597

Band spectra, 76

Bomb, electric, 557

Bragg curves, 145, 147, 150
Branched sparks, 569

Branched tracks, 101

Brush discharge, 532, 545, 546
Bubbling, conductivity due to, 285

Calcium tungstate, phosphorescence of, 4
Cathode fall, of potential, 294, 320, 323;
tables, 329, 331, 332
of potential in magnetic field, 335
Cethode rays, Chap. I, p. 1
apparent repulsion of, 14
chemical action of, 5
ionisation by, in dark space, 295, 305—
323, 327-330
magnetic spectrum of, 11, 322
nature of, 2, 8
oscillograph,
sparks, 524
path of, 11
phosphorescent effects, 1, 2

used to investigate

Cathode rays (continued)
shadows caused by, 1, 319
used to investigate field in the dis-
charge, 298, 384, 418
wave properties of, Chap. 1I, p. 17
Characteristic curves of arc, 578, 581
et seq.
Characteristic equation, 426, 561
Characteristic X-rays, 224, 238
Charge, loss and gain of, by alpha rays,
161

loss and gain of, by positive ions, 118,
123, 128, 130, 136
of cathode rays, 8
on ions in electrolytic gas, 280
Chemical action, ionisation due to,
Chap. VII, p. 278
Clouds produced by chemical action, 279
Cohésion diélectrique, 510
Collisions of electrons with gas mole-
cules, elastic, 43 et seq.
Compton effect, 256, 266, 272
Concentration of discharge on axis of
tube, 305
Conductivity of gas in discharge, 352,
399, 436, 437
Corona discharge, 549, 550, 552
Crater of arc, 579, 592
Critical pressure for sparks, see Minimum
sparking potential
Cross-section, of molecules for electron
collisions, 47 et seq.
of molecules for protons, 124, 126, 128
Crystal structure, 19, 24
Cubic crystals, 24
Current density, effect on striations, 394
at cathode, 345
in positive column, 367-372, 378
Current, from discharging points, 539
in corona, 552, 553

Dark space, Aston, 342
Crookes, 293 et seq.
Crookes, length of, 326, 329, 346,
423; tables, 424
Faraday, 293, 358
near insulated plate, 343
radiation from, 335, 360
theory of ionisation in, 305-323, 425
Delta rays, 170, 194
produced by positive rays, 201; see
also Secondary electrons
Density of ions in discharge, 338, 350, 398
Diffraction, electronic, by crystals, 20
electronic, powdered crystals, 25
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Diffraction (continued)
electronic, by ruled grating, 33
electronic, by single crystals, 33
electronic, by solids, 32
electronic, by thin films, 26 et seq., 34
electronic, in gases, 61
of X-rays, 264
Disintegration of the cathode, see
Spluttering
Dissociation of gases by electronic im-
pact, 84 et seq.
Dry gas, sparks through, 471, 474, 506
Dry gases, lag of sparks in, 473, 474

Edges, sparks from sharp, 569
Electric force, see Potential gradient
Electrical wind, 544
Electrodeless discharge, 431, 453
absorption of gas in, 467
Electrodes, effect of, on cathode fall of
potential, 324, 329
effect of, on sparking, 476, 486, 519
Electrolytic gases, ions in, 279
Electron, wave properties of, Chap. II,
.17

Electrons, diffraction of, see Diffraction
Energies, critical, for electron collisions,
64 et seq.
Energy, loss of, by alpha rays, 152, 165
mean, used in ionisation, 103, 150,
160, 169, 236
transferred in elastic collisions, 44
transferred in inelastic collisions, 90;
theory of, 98, 109
Energy distribution, of delta rays, 171,
197, 198
of delta rays from positive ions, 203,
205, 207, 209, 217
of secondary electrons, 100, 189, 307
of secondary electrons due to helium
ions, 217
of secondary electrons due to meta-
stable atoms, 213
of secondary electrons due to X-rays,
2217, 232, 238, 244, 269
Entladungstrahlen, 336
Evaporation in arc, 593
Excess scattering of X-rays, 253, 261
Excitation, probability of, 105, 115

Field, electric, see Potential gradient
‘Fish’ tracks, 229, 251, 256
Focus of cathode rays, 14, 323
Free paths, of «-particles for loss of
charge, 163
of ions in dark space, 302
of positive ions, 124-128
of positive rays, 137-141

Gamma rays, nuclear scattering of, 277
scattering of, 273

Gas layers, effect on cathode fall of
potential, 320, 326, 330
effect on cathode spluttering, 465
effect on secondary electron emission,
191, 199, 201, 209, 211, 215, 218,
318, 320
effect on sparking potential, 507
Geiger-Bothe experiment, 272
Geiger counter, 144, 176, 272, 539
Glass, phosphorescence of, 5
Glow, blue, 339
negative, 349
Glow discharge, from points, 533; see
also Discharge at low pressures,
Chap. VIII

Heated salts, ionisation due to, 284

Heating effect in spark, 529, 560

Heating effects of cathode rays, 7

High pressures, sparks through gases at,
490

High voltage discharges, 566

Hissing arc, 578, 580

‘Hot spot’, 580, 593, 594

Hydration of salts, ionisation due to, 283
Hydrogen, striations in, 381, 395, 396

Image force, 494, 496
Impact, successive, ionisation by, 79
Impulse ratio, 523
Impurities, effect in electrodeless dis-
charge, 440
effect of, on striations, 381, 382, 392
effect on discharge from point, 543
effect on potential gradient of positive
column, 370
effect on sparking potential, 471, 474,
484, 487, 507, 519
Inelastic collisions, of electrons, 59, 61,
64 et seq., 180
of electrons, probability of, 105, 115
Intermittent are, 582
Intermittent discharge, 321, 372, 373,
417, 447, 453
Ionisation, by «-rays, 143
by collision, theory of, 96, 169, 172
by electrons, Chap. III, p. 43
by electrons, efficiency of, 91
by electrons, in dark space, 305 et seq.
by fast positive rays, 132, 172
by neutral atoms, 119, 131
by protons, 129, 132, 172
by slow positive ions, 120; in spark,
512 et seq.
coefficient for X-rays, 238, 243
mean energy of, 103, 150, 160, 169, 236
potential, separation of, from re-
sonance potential, 71
secondary, 95, 101
secondary, in discharge, 307-309, 312—
318
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Tonisation potentials, 64 et seq.
table of, 80
by mass spectrum method, 81

J transformation of X-rays, 256

Lag, ‘regular’, 474, 523

Lag of sparks, 471-475
as probability phenomenon, 473, 511
between points, 530

Lightning, see Thunderstorms

Lithium chloride, luminosity of, 4

Low voltage arc, 593

Luminosity, appreciable in dark spaces,

335, 360

Magnetic deviation of cathode rays, 11
Magnetic field, effect on dark space, 332
effect on discharge potential, 411
effect on lag of spark, 475
effect on negative glow, 349, 406, 415
effect on positive column, 409, 413
effect on spark, 565
effect on striations, 409, 414, 415
Mass spectrum method for investigating
ionisation potentials, 81
Mechanical action of cathode rays, 7
Mercury arc, 574, 595
Mercuryatomsnotionised by surface, 211
Mercury ions inefficient in producing
secondary electrons, 218, 318
Mercury vapour, dark space in, 317
Metallic vapours, velocity in spark, 564
Metastable atoms, secondary electrons
due to, 211
Mica, diffraction by, 34
Minimum discharge
point, 536
Minimum sparking potential, 478; table,
487
Mobility of ions, deduced from corona
discharge, 556
due to splashing, 287
from points, 536
produced by chemical action, 280, 282
Molecular scattering of electrons, 61
Multiply charged ions, 79, 89, 92, 94,
136, 151

potential from

Negative glow, 349
Negatively charged ions, 89
Neon lamps, throbbing of, 453
‘Non-arcing’ metals, 594

Oscillations of ionised gas, 353
in discharge, 447

Paschen’s law, 486

Phosphorescence, due to after-glow, 446
due to cathode rays, 1, 2
due to radiation, 336

Phosphorescence (continued)
due to X-rays, 222
Phosphorus, ionisation due to, 281
Point-counter, see Geiger counter
Points, discharge from, 530, 532 et seq.,
545, 546, 567, 568; critical field at,
548
sensitive, 539
Polarisation, at electrodes of a discharge,
455, 519
of scattered X-rays, 260, 270
Polarised X-rays, asymmetry of elec-
trons produced by, 245, 248
Positive column, 293, 362
striated, 380
Positive rays, free path of, 140
ionisation by, 132, 172
range of, 134, 172
reflection of, 219
scattering of, 141
Potential, cathode fall of, see Cathode
fall of potential
gradient in arc, 575, 581, 587, 597
gradient in Crookes dark space, 298,
300, 418
gradient in discharge, influence of
magnetic field, 411
gradient in Faraday dark space, 360
gradient in positive column, 367, 372,
380; theory of, 373
gradient in striations, 383, 393 ; theory
of, 387
Pressure, effect of, on striations, 395, 397
influence on sparking potential, 480,
490
in corona, 560
in spark, 556
Primary darkspaces, see Astondark space
Probe, Langmuir, 350, 387
Proportion of current carried by elec-
trons, 214, 318, 321; in arc, 593
Protons, fast, produced by collision, 172
Pseudo-high vacua, 456

Radiation caused by electron impact,
64, 73, 105, 115
from dark spaces, 335, 360
from discharge quenched by electric
field, 342
from sparks, 521, 543
Range, of a-rays, 145, 168
of electrons, 111
of positive rays, 134, 172
of protons, 173
of recoil atoms, 155, 174
of recoil electrons, 268
Recoil atoms, 155, 174
Recoil electrons, 268 ; see also Fish tracks
Recombination of electrons and ions,
connection withluminosity, 337, 364
Rectifiers, 428, 582
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‘Reflected’ electrons, 183 et seq.; see  Spectra, arc, 75
also, p. 32 Bohr’s theory of, 64

Reflection, of positive ions, 207, 208, 210
of positive rays, 219
of slow ions, 221
Repulsion of cathode rays, apparent, 14
Resonance potential, see Inelastic col-
lisions
table of, 80
Rocksalt, colour changes in, 4
diffraction by, 4, 36
Scattering, of electrons in inelastic
collisions, 59, 108
of positive ions, 125, 128
of positive rays, 141
of X-rays, 231, 251; theory of, 256,
266, 270
of X-rays in hydrogen, 251
of X-rays near absorption edge, 272
Scattering coefficients of X-rays, tables,
254, 255
Scattering curve, atomic, for electrons,
37, 42, 53, 59
Scintillations, 178
Secondary electron emission, due to
X-rays, an additive property, 243
due to X-rays, change of near absorp-
tion edge, 241
from anode, 403
from gases, energy of, 100, 306
from solids, 183; see also Delta rays
and Secondary electrons caused by
positive ions
Secondary electrons, caused by positive
ions, 206 et seq., 296, 310; influence
on spark, 517
due to gamma rays, 275
due to helium ions, 215
due to metastable atoms, 211
due to X-rays, 228, 237, 238, 268
Secondary ionisation in dark space, 306,
314

Selective absorption of positiveions, 124,
127
Sheath, positive ion, 350, 430
Similarity relation, 422, 531, 598
Singing arc, 585
Sodium-potassium alloy, emission of
electrons from, 289
Sommerfeld’s theory of metals, 213, 499
Space-charge, 66, 362, 394, 426, 514, 557
Spark discharge, Chap. IX, p. 470;
theory of, 511
Sparking potential, effect of direction of
discharge, 505, 533, 568
for very short sparks, 492
in air, 475, 501, 566; tables, 502, 504,
573
in other gases, 479, 483488, 505-509
minimum, 478; table of, 487

molecular, 76
single line, 76
spark, 75
Spectra, X-ray, 224
Sphere tracks, 229
Splashing, conductivity due to, 285
Spluttering, cathodic, 458, 468
Stability of arc discharge, 584
Stark effect, 303
Stopping power, for «-rays, 156-161, 167
for electrons, 114
Striations, 292, 380, 417;
Magnetic field
from point discharge, 542
in arc, 575
in electrodeless discharge, 443
moving, 399
near insulated plate, 343
with hot cathode, 535
Structure factor, 23
Successive impact, ionisation by, 79
Sudden sparks, 523

see also

Temperature, effect on sparking po-
tential, 491
in arc, 574, 577, 579, 581, 589, 596
no influence on X-ray absorption, 235
of ions in discharge, 351, 375, 390
of positive column, 364
variation of auto-electronic emission,
499
Thermoluminescence, 5
Throbbing discharge, 321, 453
Thunderstorms, 289, 570
Thyratron valves, 429
Tracks, Wilson, see Wilson tracks

Ultra-violet light,
spark, 472

effect on lag of

Ventilation, discharge in absence of, 569

Wave properties of cathode rays, Chap.
11, p. 17
Waves through ionised gas, 353
Willemite, phosphorescence of, 3
Wilson ‘sphere’ tracks, 229
Wilson tracks, branched, 101
delta rays, 170
‘fish’, 229, 251, 256
Wind, electrical, 544
Work function, photo-electric, relation
with sparking potential, 519
thermionic, relation with cathode fall,
329, 332

X-rays, Chap. VI, p. 222
Zinc sulphide, phosphorescence of, 3, 178
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