Aberration: chromatic, 269
of light, 297
Absolute velocity, 291
Acceleration, 21, 97
transformation of, 101
Action, 5, 136
extended, 226
integral, 352
least, 111f,, 132, 136
relativistic, 321
-reaction, 396
variables, 247
Apawms, 340
Added variables, 402, 385-7
Adiabatic, 367
AHARONI, 340
D’ALEMBERT, 76, 88f., 111f., 345
principle of, 88f., 92
AMES, 401
Amplitude equation, 279
Angular momentum, 393, 405
Anti-symmetric tensor, 325, 326,
380
ArPELL, 110, 350, 401
ARCHIMEDES, 343
ARISTOTLE, 342
Auxiliary conditions, 4, 43, 48, 62,
64, 137, 141, 146, 187, 320,
361, 377, 382, 397
Axes, orthogonal, 154
Axial symmetry, 373
Axis: rotation, 307
semi-major, 335
three-fold, 313, 327

Bar, 70, 71

jointed, 80

loaded, 170
Barometer, 362, 363
BERGMANN, 340
BerNouLLI, D., 368
BernouLLi, J., 35, 99, 136, 270,
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BERwALD, 17

Bilinear form, 209, 212, 370

BIRKHOFF, 401

BLANEY, 384

Body, rigid, 103

Bonr, 240, 351

BoLTzMANN, 32

Bomb: atom, 317
hydrogen, 322

Born, 351

Boundary: condition, 68f., 70, 375
term, 69, 120

Box: experiment, 99
rectangular, 248

Brachistochrone, 35, 49

Bracket: Lagrange, 213
Poisson, 215

BROGLIE, DE, 229, 240, 254, 277, 280
waves, 277, 278

Buckling, 159, 379

BURGERS, 243

C-curve, 13
C-point, 13, 109, 139, 157
in phase space, 173
Calculus, absolute, 19
quaternion, 304"
Canonical energy-momentum, 389
Canonical equations, 167, 171, 196,
328
parametric, 189
Canonical transformations, 195,
206, 221
conditioned, 207
infinitesimal, 219, 327
test for, 214
time-dependent, 238
Capital letters, 196
CARTAN, 174, 401
Cartesian coordinates, 353
Catenary, 82
Cathode, 268
Cavucny, 167, 375
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CavLEY, 170, 402
Centre of mass, 104
Chain, 81
Change: actual, 39
virtual, 39
Charge, 325
conservation, 381, 385, 386
Circulation, 180, 182, 209, 364
Clock, 318
paradox, 299
CoE, 401
Coefficient, convection, 291, 297
Commutative operations, 57, 353,
354
Complete: integration, 123, 222, 232
solution, 234, 264
Complex: conjugate, 305
equations, 171
variables, 171
vector, 384
Condition, Lorentz, 381
Conditions: holonomic, 24, 85, 144
initial, 62
in the large, 11
kinematic, 4, 11, 23, 83
non-holonomic, 27
orthogonality, 72
Conbon, 380
Configuration space, 12, 149, 172
boundary of, 42, 87
extended, 115
Conservation: charge, 381, 385, 386
energy, 33, 94, 122, 323, 385,
388, 403
mass, 359
momentum, 388, 404
angular momentum, 393
Constraint: forces of, 75, 142
Gaussian, 107
holonomic, 140
Continuity equation, 357, 366
Contraction, 371, 373
Convection coefficient, 291, 297
Coordinates: absent, 125
curvilinear, 19, 20, 32, 135, 329,
353, 370, 386
generalized, 10, 12, 115
ignorable, 332
imaginary, 303
local, 159

INDEX

mathematical, 302
polar, 8, 9, 19, 118, 331
rectangular, 7, 155
rectilinear, 20, 148
relative, 84, 219
Correspondence, 13
Cosmic ray, 300
Coupling, kinetic, 129
CoURrANT, 68, 401
Covariant, 20, 117, 292
Cross-product, 355
Crystal: biaxial, 290
uniaxial, 290
Crystals (elasticity), 373
Curl, 355
Current, 381, 385, 386
Curvature, 293
geodesic, 109
Curvilinear coordinates, 19, 20, 32,
135, 329, 353, 370, 386, 389

Dark companion, 340
Degeneracy, 152
Degree of freedom, 10, 126, 158, 301,
305
DELAUNAY, 243f., 279, 349
DESCARTES, 7, 18
Description, kinematic, 300
Determinant, functional, 221, 353,
360
Diagonal form, 155, 156
Diatomic molecule, 9, 24, 144
Dido’s problem, 35, 66
Differential equation: Euler-
Lagrange, 53, 61
partial, 224f., 267, 276, 286
Differential form, 371
bilinear, 209, 212
quadratic, 19
Differentials, transformation, 15
Dirac, 351
Disintegration, nuclear, 321
Dispersion, 274
Displacement: actual, 94
elastic, 372
non-reversible, 42
virtual, 38
Distance, 301
imaginary, 303
non-Riemannian, 226



Pythagorean, 155
Riemannian, 224
zero, 302
Divergence, 355
Doppler effect, 298, 299
gravitational, 339
Dot product, 355
Dual transformation, 165, 399
Ducas, 341
DunRING, 341
Dynamics, 5, 92
reduced to statics, 89

Effect, Doppler, 298, 299
Effective force, 90
Effects: Einstein, 332, 336, 338
geometrical, 302
Eigenvalues, real, 310
collapsing, 310
EiNsTEIN, 17, 20, 21, 91, 96, 99, 103,
132, 185, 253, 280, 291, 293,
317, 323, 330, 370, 389, 394, 395
theory, 140, 323
Elasticity, 369f.
Electric: charge, 381
field strength, 325, 383
Electromagnetism, 380
Electron, 327
microscope, 268
theory, 383
Elimination of: algebraic variables,
128, 398
ignorable variables, 127
momenta, 399
velocities, 165, 398
Elliptic integral, 333
Energy: centre, 393
conservation, 33, 94, 122, 323,
385, 388
constant, 95
equals mass, 292
kinetic, 22, 94, 112, 134, 315
potential, 29, 84, 141, 150, 159,
192, 315
relativistic, 318
surface, 177
theorem, 133, 176, 332
total, 120, 133, 165, 176, 393
Energy-momentum, 318, 388
tensor, canonical, 389
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tensor, symmetric, 391, 392
EoTvos, 102
EpsTEIN, 351
Equation: Bernoulli, 368, 369
characteristic, 152
continuity, 357, 366
potential, 358
Schroedinger, 279, 385
Equations: canonical, 167, 171, 328
Euler’s, 105
hydrodynamical, 183, 360, 366
Lagrangian, 61, 116, 324
Maxwell, 304
of motion, 90, 324, 361
separated, 157
Equilibrium, 78
hydrostatic, 363
neutral, 159
stable, 158
unstable, 159
Equivalence: hypothesis, 99, 338,
339
of reference systems, 301
Error, microscopic, 143
Ether, stationary, 291
EuLER, 3, 6, 36, 53f., 103, 111, 136,
190, 341, 346, 365, 366
Euler’s: equations, 104
theorem, 187, 328
Euler-Lagrange: differential equa-
tion, 53, 61
and conservation law, 386, 391,
407-9
principle, 137, 190, 223
Experiment, mathematical, 38, 89
Extremum, 42

FeErmaT, 7, 35
principle of, 135, 223, 271
Field: description, (fluid), 174
electromagnetic, 304, 325
Field strength: electric, 325, 383
magnetic, 325, 327, 383
First variation, 39, 354 i
Fizeau's experiment, 291, 296
Fluid, 16, 174, 176, 177, 221
ideal, 359
Focal equation, 334
Focus, kinetic, 272



412

Force, 131
analysis, 3
apparent, 93, 96
central, 4
centrifugal, 102
Coriolis, 102, 129
couple, 80
effective, 90
Einstein, 99
electromagnetic, 30, 119, 326
Euler, 103
generalized, 28
of gravity, 331
impressed, 75
of inertia, 88
Lorentz, 30, 119, 326, 396
magnetic, 129
monogenic, 30, 85, 144, 209
moving, 27, 326
parallel, 80
polygenic, 30, 85, 90
of reaction, 142
resultant, 78
Forces: equilibrium of, 89
equivalence of, 80
sum of, 80
sum of moments of, 72
FoucauLrrt, 102, 275
Four-current, 381, 382
Four dimensional, 292, 301
geodesics, 329
rotations, 305
world, 185, 380
Four-potential, 382
FOURIER, 51, 86
Fourier series, 51
multiple, 250
FRrANK, 17
Freedom, degrees of, 10, 158, 301,
305
Free variation, 43, 45, 47, 137
FrESNEL, 278, 289, 296
Fugs, 357
Function: characteristic, 223
generating, 205, 220, 229, 231
Hamiltonian, 165, 189, 197, 231,
238, 330, 332, 334
Lagrangian, 113, 120, 165, 196,
314, 324, 328
principal, 223, 225

INDEX

scalar, 118, 321
space, 51
Functional determinant, 221, 353,
360

GALILEO, 139, 342
Gauss, 18, 106f., 289, 349, 354
Gaussian transformation, 359, 374,
393
GEIGER-SCHEEL, 342
Generalized coordinates, 10, 12, 115
Generating function, 205, 220, 229,
231
Geodesic: curvature, 109
phenomenon, 331
Geodesics, 132, 139, 289
four-dimensional, 329
non-Riemannian, 283
null, 336
Geometrical solution, 264, 280f.
Geometry: curved, 331
differential, 24
metrical, 293, 301
non-Riemannian, 289
Riemannian, 17, 21
GiBss, 172, 354
GOODIER, 380
Gram mass, energy, 317
Gravitational: Doppler effect, 339
radius, 335
theory, scalar, 322, 388
Gravity, homogeneous field, 242
GRIFFITH, 401
Group property: canonical trans-
formation, 216
Lorentz transformation, 305
Gyroscopic terms, 122, 129, 200

HaMEL, 342
HawmiLtoN, 6, 77, 111, 167, 170, 193,
220, 222f., 229, 255, 277, 304,
347, 355
Hamiltonian, 123, 165, 319, 323,
331,377, 382
effective, 330, 331, 335
extended, 189
invariance, 197
vanishes, 187
Hamiltonization, 376
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Hamilton-Jacobi differential equa-
tion, 224f., 276
particular solution, 267
Harmonic motion, 251
HEeavisiDg, 354
HEISENBERG, 351
HeLMHOLTZ, 125, 180, 230, 349, 357,
364
HEeRro, 35
Hertz, 25, 109, 130f., 349, 350
Hidden motions, 131
Higher derivatives, 170, 399
HiLBERT, 51, 68, 401
Holonomic, 24, 85, 92, 144
Huygens’ principle, 270, 278, 290
Hydrostatic: equilibrium, 363
pressure, 362
Hyperbola, 337
Hypercomplex numbers, 304

Ideal fluid, 359
Identity, 187, 188, 284, 320, 328,
330
Ignorable variables, 125
Incompressible fluid, 16, 177, 362
Indefinite form, 302
Index, refractive, 136, 269, 270, 297
Inequality, 303
Fourier’s, 87
Inertia, 88, 131, 315
generalized law of, 139
products of, 105
Infinitesimal: distance, 18
region, 16, 21
rotation, 390, 404
Integral: canonical, 168, 169
invariant, 180
stationary value of, 59
surface, 211
transformation, 211, 353, 357,
359, 365, 374, 393
Integration: by parts, 58, 112
Jacobi’s method, 227
Invariance: canonical equations,
205
canonical integrand, 196
circulation, 209
Lagrangian equations, 117
Invariance principle: in general
relativity, 293
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for Mathieu transformations, 203
for momenta, 199
in phase space, 212
in special relativity, 293, 314
Invariant, 19, 292, 301, 303, 371
integral, 180
plane, 311, 313
relativistic, 316
Irrotational, 365, 369
Isolated system, 393
Isoperimetric, 66
Isothermic, 363
Ives, 299

Jacosr, 77, 111, 136, 193, 227, 229,
255, 342, 348
principle of, 135, 138f., 192, 323,
329
Jacobian, 11, 15, 221, 353, 360
Jaucn, 396
JEANS, 384
JorpaAN, 351

KEPLER: ellipse, 252
problem, 118, 129, 242, 248
KILMISTER, 340
Kinematic momentum, 394
Kinetic energy, 22, 94, 112, 134
of fluid, 360
relativistic, 317
Kinetic focus, 272
Kinosthenic variable, 125, 384, 401
KoENIG, 345
Kronecker’s symbol, 371

LAGRANGE, 3, 6, 35, 53f., 111, 116,
136, 167, 185, 190, 212, 341,
346, 360

Lagrangian: bracket, 213, 215

equations, 61, 116, 147, 324
function, 113, 118, 127, 128, 165,
196, 314, 322, 324, 328, 329,

352, 353, 381, 383
function of perturbation, 379
multiplier, 44, 64, 68, 137, 144,
320, 362, 377, 397

Lawms, 369

Lambda-method, 43, 49, 68, 83, 144,
151, 188

Lamé constants, 374, 378
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Lanczos, 396
LAPLACE, 367
Laplacian, 356
Law of: inertia, 139
motion, 21, 88, 91, 107, 326
Least: action, 92, 132
squares, 108
LEGENDRE, 108, 161
LEiBNi1z, 36, 344
Levi-Civita, 240
Light: aberration of, 297
cone, 303, 330
propagation, 275
ray, deflected, 338
velocity of, 275, 292, 294, 297,
330
wave, 303
Limb of sun, 338
Limit process, Euler’s, 53
Limits, definite, 56, 113, 120
Linear fields, 395
Line-element, 18, 134, 147, 315
Minkowskian, 330, 331
Schwarzschild, 331
Linearity of transformation, 301,
305
LIouviLLE, 178
Lissajous figures, 158, 251
Lorentz, 30, 119, 291, 326, 383,
384
condition, 381
force, 30, 119, 326, 396
invariant, 314
transformation, special, 310
Lorentz transformations, 303, 389
infinitesimal, 327
proper, 306
singular, 312

MAcH, 341

McLEeob, 369

Magnetic field strength, 325, 327,

383

Mapping, 14
canonical, 220
of g-space, 116

Mass: centre, 104, 393
conservation, 359
equals energy, 292, 394
increase, 321

INDEX

inertial equals heavy, 330
of particle, 325, 328
relativistic, 318
stability of, 316,
variable, 192
Material line, 181, 365
Material particle, 140, 395
MATHIEU, 201f.
Matter, 293
waves, 277
MAUPERTUIS, 136, 341, 345
Maximum: absolute, 36
local, 36
MAXWELL, 278, 304, 380
Maxwell: equations, 381, 383
energy conservation, 385
field, 391
tensor, 392
MAYER, 341
Mechanics: analytical, 5
of continua, 6
forceless, 132
vectorial, 6
Mercury, 335, 336
Metric, Riemannian, 280
Metrical: properties, 14
tensor, 20
MICHELSON, 292
Microscopic parameters, 130
Microscope, electron, 268
MIiLNE-THOMSON, 369
Minimum: absolute, 36
local, 36
principle, 109, 374
of second variation, 159
Minkowskl, 20, 21, 185, 292, 302,
323, 380
Mirror cabinet, 249
MJLLER, 340
Moment: of force, 78
resultant, 79
Momenta, 165, 168, 170, 316
Moments, sum of, 72
Momentum: of charged particle, 324
conservation, 388, 393, 404
generalized, 121
kinosthenic, 125, 127, 184
Newtonian, 91, 166, 316, 318, 394
Monogenic forces, 30, 85, 144, 209
MORLEY, 292
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Motion: equations of, 61, 116, 147,
324, 361, 366, 395
exponential, 158
harmonic, 251
hidden, 131
law of, 21, 88, 91, 107, 326
planetary, 118, 126, 241
steady (fluid), 176
in time, 274
uniform, 292
Moving force, 394, 395
Mu-meson, 300
Multiple Fourier series, 250
Multiplier, 44, 48, 62, 141, 144, 362,
377
MURNAGHAN, 401

Nabla, 355
Natural boundary conditions, 70
Neutron, 322
NewroN, 3, 21, 35, 77, 89, 91, 92,
107, 292, 296, 301, 314, 316,
317, 318, 319, 322, 323, 326,
343, 367
Newton's law, 21, 88, 91, 107, 326,
394
Noether’s invariant variational
problems, 384, 401
Non-commutative multiplication,
304
Non-holonomic conditions, 24, 48,
65, 85, 110, 146
Non-reversible displacement, 42
Non-Riemannian geometry, 289
Non-single-valued transformation,
235
NorpHEIM, 342, 401
Normal (surface), 354
Normalization, canonical, 170
Nucleus, 321
Null: axes, 308
cone, 307, 336
geodesics, 336

Opisnaw, 380
Operation, commutative, 57, 353,
354
Operator: Laplacian, 356
wave, 381
Optical path, 135

415

Optico-mechanical theory, 136,
273, 276

Orbit, planetary, 332

Orthogonality, 72, 286

OSTROGRADSKY, 170

Paradox, clock, 299
Parallel surfaces, 288 )
Parallelism, optico-mechanical, 273
Parameters, 9, 10, 233, 301, 310,
311, 312
Parametric formulation, 189, 329,
330
Partial differential equation, 224f.,
267, 276, 286
Particle, 140, 395
charged, 324
free, 7, 22
imaginary, 22
PascaL, 362
PauLi, 340, 389
Pendulum, 118, 123, 124
Penetration, elastic, 145
Perihelion advance, 336
Perturbation, 379
Phase: angle, 277
factor, 385, 386
fluid, 174, 221
surface, 277
Phase space, 172, 217
extended, 186
PaiLL1ps, 401
Pivoting, 25
PLANCK, 394
Plane wave, 327
PoiNcARE, 180, 230, 291, 323, 350
Poisson, 349, 378
bracket, 215
Polar coordinates, 7, 8, 9, 19, 118,
331
Polygenic: forces, 30, 85, 146
quantity, 92
Positive definite, 149
Postulate A, 76, 91
Postulates: Euclidean, 18
of Einstein, 292
Potential energy, 29, 84, 94, 141,
150, 159, 192, 315, 360, 368, 373
Potential equation, 358
Potential wall, 143, 362
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PRrANGE, 342, 401
Precession, perihelion, 334
Pressure, 145
hydrostatic, 362
Principal: axes, 105, 151, 153, 307,
309
function, 223, 224, 225
Principle: D’Alembert’s, 88f., 92
equivalence, 99, 339
of Euler-Lagrange, 137, 190, 223
of Fermat, 136, 223, 271
of Gauss, 107
of Hamilton, 113, 138
of Hertz, 109
of Jacobi, 135, 138f., 192, 323,
329
of mass equals energy, 317
of relativity, 293
Principles compared, 191
Problem: Hamiltonian, 171, 401
Lagrangian, 171, 401
separable, 240
Proton, 321

g-space, 15
Quadratic form, 156, 301, 370
Quadrature, 332
Quantum: conditions, 253, 254, 278
numbers, 253
Quasi-Euclidean, 302
Quaternion, 304, 355
complex, 306
scalar part, 308
as vector, 313

Radius: gravitational, 335
vector, 97

RAINICH, 340

Rank (tensor), 370, 371

RANKINE, 344

Ratio, Poisson’s, 378

Ray property, 261, 268

Reaction, 3, 85

Recipe, Hamilton-Jacobi theory,

238

Reciprocal roots, 310

Red-shift, 299, 339

Reference system, 8, 301, 365
absolute, 91, 96

INDEX

arbitrary, 117
body-centered, 105
co-moving, 89
legitimate, 294
orthogonal, 154
rotating, 100
Refraction, 35, 275
double, 290
Relativity, theory, 91, 132, 323
Resultant: force, 78
moment, 79
Reversible variation, 86, 354
Rheonomic: conditions, 32, 66, 95
system, 200, 237
RiEMANN, 20, 331
Riemannian: geometry, 17, 21, 138f.
metric, 139, 147, 280
space, 23, 139, 147, 293
Rigid body, 9
RINDLER, 340
RonrricH, 396
Rolling, 25
RomMman, 396
Root factors, 333
Roots: multiple, 152
reality of, 153, 309
Rotation, 78, 306
axis, 307
four-dimensional, 305
infinitesimal, 313, 390, 404
proper, 305
RouTs, 125, 349
reduction process, 184

Saddle point, 37
Scalar: function, 321, 373
product, 355
theory, 278, 322, 334
SCHROEDINGER, 229, 230, 279, 280,
351
equation, 279, 385
Schwarzschild line-element, 331
Scleronomic, 31, 95, 121, 176, 200,
206
SECHLER, 380
Seismic waves, 376
Self-field, 396
Separability, 240
Separation method, 240f.
SERRIN, 369
SILBERSTEIN, 304



Singular: points, 11
transformation, 260
Sirius, 299, 300, 340
Small vibrations, 157, 367, 375,
376, 379
SMYTHE, 384
Solenoidal, 357, 376
Solution: complete, 234, 264
particular, 267
SOMMERFELD, 253, 280, 351
Space: absolute, 302
Euclidean, 18, 22, 148, 301
Minkowskian, 305, 330
Riemannian, 23, 132, 140, 147,
331
state, 174
Space-time, 292, 302, 318
Specific heats, 367
Spherical:pendulum, 118
symmetry, 331
Spin, 93
Spinor, 389, 390
Spirals, 129
Stability, 159, 379
of matter, 316
Stark-effect, 242, 243, 351
State space, 174
Statics, 5, 92
Stationary value, 37, 40, 59
STEPHENSON, 340
STEVINUS, 342
STILWELL, 299
Stokes’ theorem, 211, 357, 365
Strain, 372
STRATTON, 384
Stream lines, 368, 369
Stress tensor, 374, 377
Subscripts, 370
Sum convention, 370
Superposition, 251
Surface: saddle, 37
second order, 150
Surfaces: equal action, 273
equal phase, 277
parallel, 288
Symmetric tensor, 153
Symmetry: energy-momentum, 394
spherical, 331
SyNGE, 17, 90, 307, 312, 340, 373,
401
System: conservative, 34, 176
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degenerate, 242

holonomic, 24, 92

isolated, 393

mechanical, 4

non-holonomic, 24, 92

scleronomic, 121, 176
Swann, 300

Tangent vector: 315, 318
Tensor: 369, 373, 380
anti-symmetric, 325, 326, 380,
382
field, 372
metrical, 19, 20
operations, 371
symmetric, 153, 370, 389, 391,
394
Theorem: circulation, 364
energy, 332
Euler’s, 187, 328
Gauss, 354, 357
Helmholtz, 357
Liouville’s, 178
Stokes’, 211, 357, 365
Trowmson, 125, 131, 350
Time: absolute, 292, 302
eliminated, 133, 134
as fourth coordinate, 301
as kinosthenic variable, 185
as mechanical variable, 185
proper, 318, 321, 339
unit, 294
TiMOSHENKO, 380
Top, 93
Topological, 13
Trajectories, 267
Transformation: canonical, 195,
206, 217, 221, 238
coordinate, 8, 15, 193
curvilinear, 386
infinitesimal, 386
integral, 354, 359, 365, 374, 393
law, 207, 390
Legendre, 163, 165
linear, 15, 294, 303
Mathieu, 201
non-single-valued, 235
orthogonal, 370
point, 15, 117, 196
point to line, 258
Translation, 78
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Unifying principle, §

Unit of time, 294

Unit vectors, 304, 305, 355

Unity: space, time, 293, 302
space, time, matter, 331

Values, characteristic, 152, 310
Variables: action, 247
active, 164
algebraic, 128, 353, 398
angle, 248
cyclic, 125
dynamical, 316
ignorable, 125, 131, 133, 184
kinematic, 93
kinosthenic, 125, 133
passive, 164
Variation: of definite integral, 58
definite limits, 56, 113
first, 39, 354
of function, 39
reversible, 86, 354
second, 41
symbol of, 55
of volume, 360
Variations, calculus of, 35f.
VARIGNON, 293
Vector: acceleration, 97
basic, 148
components, 20
length, 305
potential, 324, 381
product, 78, 100, 355
of velocity, 97, 298, 327
Vectorial mechanics, 5f.
Velocity: absolute, 291
addition, 296
field, 174

INDEX

of light, 275, 292, 294, 297, 298,
330
material, 303
potential, 369
small, 316
vector, 97, 298, 327
Vibrations, 157, 367, 375, 376, 379
Virtual: change, 39, 55
displacement, 38
work, 87, 91
Viscosity, 359
Volume: element, 352
integral, 352
Vortex, 357, 376

W-function, 256, 2567, 261, 264
as distance, 283
over-completeness, 256, 262

Wall, potential, 143, 362

Wave: equation, 367, 376
mechanics, 136
operator, 381
plane, 298
surface, 275

Weight (fluid), 360

WENTZEL, 396

White dwarfs, 340

WHITTAKER, 196, 201, 401

WIiLsoN, 253, 280, 351

WINTNER, 401

Work, 27
function, 4, 29
virtual, 75

World-line, 115, 315, 318

Young’s modulus, 378

Zeeman-effect, 243, 252
Zero distance, 302



