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column matrix 470 Dy 232 electric 246-248, 302, 319
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free particle 254
higher-order 294-295
hydrogen 149, 253, 270-272
infinite spherical well 253
Kramers” 275
lifting  287-288
pressure 219, 227-228

80, 82-83, 99-102, 330
equation 304

notation 117-123
orthonormality 99-102
direct integral 339
Dirichlet’s theorem 34, 60
discrete spectrum  98-99
discrete symmetry 232

completeness rotational 253 discrete variable 8-11
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Ehrenfest’s theorem 18, 48, 80,
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interpretation  102—105
hermitian transformations
483
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A and B coefficients
boxes 448
EPR paradox 447-448, 452
mass-energy formula 362
model 89
summation convention 249
temperature 89
electric dipole moment
246-248, 302, 319, 411
electric dipole radiation 411
electric dipole transition 438
electric quadrupole transition
438
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field 181-182,411
Hamiltonian 181
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wave 411
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configuration
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in magnetic field
430-432

416-417
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300-301
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electron—electron repulsion
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binding 148
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conservation 37, 112-113,
266-267
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photon 155
relativistic 296
second-order 284-286
energy-time uncertainty principle
109-113
ensemble 16
entangled state 199, 448
EPR paradox 447-448, 451
ethereal influence 453
Euler’s formula 26
even function 30, 33, 71-72
eventrate 378
exchange force 203-205
exchange integral 339
exchange operator 207
exchange splitting 344
excited state 33
helium 211-212
infinite square well 33
lifetime 418
exclusion principle 202, 213,
218,223
exotic atom 313
expectation value 10, 16-18
effect of perturbation
323-324
generalized Ehrenfest theorem
110
generalized statistical
interpretation  103-104
Hamiltonian 30
harmonic oscillator
stationary state 27
time derivative 110
extended uncertainty principle
127-128

148, 333, 336

47-48
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f (fundamental) 213
Fermi, E. 423

energy 218,225
Golden Rule 422-426
pseudopotential 398

surface 218

temperature 219
fermion 201-208, 218
ferromagnetism 345
Feynman diagram 396
Feynman—Hellmann theorem

316, 318-319, 321

fine structure 295-304

constant 295

exact 304

hydrogen 295-304

relativistic correction

295-299
spin-orbit coupling 295-296,
299-304
finite circular well 188
finite spherical well 143

finite square well 70-76
shallow, narrow 72
deep, wide 72
first Born approximation
391-395
flux quantization 184
forbidden energies 223-224
forbidden transition 246, 421,
438
Foucault pendulum 426-428
Fourier series 34
Fourier transform 56, 69-70,
104
inverse 56
Fourier’s trick 34, 100-103
fractional quantum Hall effect
209
free electron density 221
free electron gas 216-220
free particle 55-61, 111-112,
267-268
frustration 193
fundamental theorem of algebra
476
fusion 349-350

G

Galilean transformation 272
Gamow, G. 360
formula 375
theory of alpha decay
360-361
gap 223-224
gauge invariance 182

gauge transformation 182-183

gaussian  108-109

function 14, 328-329,
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integral 61
wave packet
130
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interpretation  102-105
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principle 207
generalized uncertainty principle
105-108
generating function 54
generator
rotations  248-249
translations in space 235
translations in time 263
geometric phase  429-430
g-factor 301
deuteron 320
electron 301,311
Landé 306
muon 313
positron 313
proton 311
Golden Rule 422-426
“good” quantum number 298,
305-308
“good” state  287-295
Gram-Schmidt orthogonalization
98, 468
graphical solution 72
Green’s function 388-391, 397
ground state 33, 327
delta function well 329
elements 214-215
harmonic oscillator 328
helium 332-336
hydrogen atom 148
hydrogen ion (H™) 336, 349
hydrogen molecule 341-346
hydrogen molecule ion
337-341
infinite spherical well 139
infinite square well ~ 33,
329-331, 346
lithium atom 212
upper bound 327, 332
variational principle
327-332
group theory 180
group velocity 58-59
gyromagnetic ratio 172, 300,
305

H

half harmonic oscillator 77,
368, 371

half-integer angular momentum
160, 164, 201

half-life 361, 420
Hamiltonian 27-28
atom 209
discrete and continuous spectra
102
electromagnetic 181
helium 210, 333
hydrogen atom 143
hydrogen molecule 341
hydrogen molecule ion 337
magnetic dipole in magnetic
field 172-176, 195-196,
299
relativistic correction
296-297
Hankel function 381-382
hard-sphere scattering 376-378,
384
harmonic chain  229-230
harmonic crystal  229-230
harmonic oscillator ~ 39-54,
267-268, 315
algebraic solution  48-54
allowed energies 44
analytic solution 3948
changing spring constant 432
coherent states 44, 126127
driven 441-442, 444
ground state 328, 332,
346-347
half 368, 371
perturbed 283-284, 286-289,
324
relativistic correction 298
radiation from 419-420
stationary states 46, 52
three-dimensional 187, 315
two-dimensional 287-288,
322-323
WKB approximation 370
heat capacity 89
diamond 90
Heisenberg, W. 462
picture 264-267, 434
uncertainty principle
107, 132
Heitler-London approximation
341-342, 344
helium 210-212
electron-electron repulsion
210, 325
excited states 211, 325, 336
ground state 325, 332-336
ion (Hy) 211,336
ionization energy 336
ortho- 211-212
para- 211-212

19-20,
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“rubber band” model
348-349
helium-3 220
Helmbholtz equation 388, 391
Hermite polynomial 52-54
hermitian conjugate 45, 95, 161,
471
hermitian matrix 471
hermitian operator 94-95, 297,
299
continuous spectra  99-102
discrete spectra  98-99
eigenfunctions 97-102
eigenvalues 97-102, 483
hermitian transformation
482-485
hidden variable 5-6, 449, 454
Hilbert space  91-94, 100-101,
113-114
hole 223-224
Hooke’s law 39
Hund’s rules 214-215, 346
hydrogen atom 143-156
allowed energies 147, 149.
194
binding energy 148
degeneracy 149, 253,
270-272
fine structure
ground state
hyperfine structure
311-313
in infinite spherical well 194
muonic 200, 313
potential 143
radial wave function 144,
152-154
radius 147
spectrum  155-156
Stark effect 319-320, 322,
374
variational principle 347
wave functions 151
Zeeman effect 304-310
hydrogenic atom 155-156
hydrogen ion (H™) 336, 349
hydrogen molecule 341-346
hydrogen molecule ion 337-341
hyperfine splitting 295-296,
311-313, 320, 439

295-304
148, 312, 347
295-296,

1

idempotent operator 119

identical particles 198-231
bosons 201, 205
fermions 201, 205

two-particle systems  198-207
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identity matrix 472 Laguerre polynomial 150 quantum number 149
identity operator 118, 121-122 Lamb shift 295-296 resonance 436437
impact parameter 376 Landau levels 182 susceptibility 226
impenetrable walls 216, 230 Landé g-factor 306 magnetization 226
impulse approximation 395 Laplacian 131, 133 Mandelstam-Tamm uncertainty
incident wave 66-68, 379 Laporte’s rule 247,262, 412 principle 111
incoherent perturbation Larmor formula 419 many worlds interpretation 6,
413-415 Larmor frequency 173 462
incompatible observables Larmor precession 172 matrix 91, 468-473
107-108, 158 laser 412413 adjoint 471
incompleteness 5, 446, 449 Laughlin wave function 208 antisymmetric 471
indeterminacy 4, 452 LCAO representation 337 characteristic equation 476
indistinguishable particles 201 Legendre differential equation column 476
infinite cubical well 132, 90 complex conjugate 471
216-217, 294 Legendre function 135, 137 density 455-459
infinite spherical well 139-142, Legendre polynomial 90, determinant 472
194 135-136, 138 diagonal 478
infinite square well 31-39 Levi-Civita symbol 171 eigenvectors and eigenvalues
moving wall 428-429, 432, Lie group 235 475482
440 lifetime 23, 112, 361-362, 418 clement 115, 120, 126, 469
perturbed  279-286, 323 excited state  418-420 function of 485
rising barrier 440 lifting degeneracy 287 hermitian 471, 483-484
rising floor 436 linear algebra 464485 hermitian conjugate 471
two particles  202-203, 205 changing bases  473-475 identity 472
variational principle eigenvectors and eigenvalues imaginary 471
329-331, 346 475-484 inverse 472
WKB approximation inner product 466468 normal = 479
356-357 matrices 468-473 orthogonal =~ 472
infinitesimal transformation 240 vectors  464-466 Pauli 168, 171
inner product  92-93, 466-468 linear combination 28, 465 real 471
inner product space ~ 467 linear independence 4,65 row 470
%nte.rac.tion picture 434 linear operator 94 similar 474
"1U‘m151606 angular momentum linear transformation 91, 94, simultaneous diagonalization
. 468 479
msulatoir 223 lithium atom 212 singular 472
integration by parts 17 lithium ion 336 skew hermitian 471
iﬁiiﬁfi’i‘iﬁ de7c;§/ 228 locality 447 spectum 476
inverse Fourier transform 56 Lorentz force law 181 o 16-8’ i
. . lowering operator  41-47, 159, symmetric 471
inverse matrix 472 161-162 transpose 470471

inversion symmetry 243-244

R luminosity 378 tri—diagonal 444
ionization 148, 336, 422, 425 Lyman series  155-156 unitary 472, 474
zero 476
J M mean 9-11
Jordan, P. 5 measurement 3-8, 30, 170, 462
magnetic dipole 172 cat paradox 461462
K anomalous moment 301 destructive 459
electron 301, 311 generalized statistical
E?t 117-118 18, 296207 energy 172,299, 304 interpretation  102-105
inetic energy P force on 174 indeterminacy 96, 452
Kramers’ degeneracy, 275 moment 172, 299, 300-301, repeated 6, 170
Kramers’ relation 319 . ’
K rer del 1334 305 sequential 124, 194-195
K onec ;r elta d_l 921992 proton 311 simultaneous
ronig-renney mode B transition 438, 493 uncertainty principle
L magnetic 107-108
field 172-176, 300, 430 median 9-10
ladder operators 41-47, flux 183-184 Mermin, N. 5, 453
158-159, 163, 229-230 frustration 193 meson 180, 447
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minimal coupling 181-182
minimum-uncertainty  108-109,
193
mixed state 456458
momentum 1618
angular 157-165
canonical 183
conservation 240-241
de Broglie formula 19, 23
eigenfunctions/eigenvalues
99-100
generator of translations 235
mechanical 197
operator 17,41, 95, 99-100,
131
relativistic 296-297
transfer 392
momentum space  104-105,
121-123, 188
most probable configuration 9
Mott insulator 223
muon 313, 349
muon catalysis  349-350
muonic hydrogen 200, 313
muonium 313

N

nearly-free electron
approximation 314
Neumann function 140-141
neutrino oscillation 117
neutron diffraction 397-398
neutron star 228
no-clone theorem 459-460
node 33, 140-142, 146
nomenclature (atomic) 213-215
nondegenerate perturbation
theory 279-286
noninteracting particles
198-199
nonlocality 447, 451-452
non-normalizable function 14,
56, 66
norm 467
normal matrix 479
normalization 14-16, 30, 93
box 424
free particle 56, 424
harmonic oscillator 4546
hydrogen 150
spherical coordinates 136
spherical harmonics 191-192
spinor 169
three dimensions 131
two-particle systems 198, 203

variational principle 327

vector 467

wave function 14-16
nuclear fusion 349-350
nuclear lifetime  360-362
nuclear magnetic resonance 437
nuclear motion 200-201, 209
nuclear scattering length 398
null vector 96, 464

(0]

observable 94-97,99
determinate state 96-97
hermitian operator 94-95
incompatible 107-108

observer 461-462

odd function 33

operator 17
anti-unitary 274
angular mometum 157, 163
anti-hermitian 124
commuting 40-41
differentiating 121
Dirac notation 120
exchange 207
Hamiltonian 27-28
hermitian 94-95
identity 118, 121-122
incompatible 252-253
ladder 41-47, 158-159,

161-163
linear 94
lowering 41-47, 159,
161-163
momentum 17, 41
noncommuting 252-253
parity 233-234, 243-248
position 17, 101
product rule 121
projection 118, 121-122, 314
raising 41-47, 159, 161-163
rotation 233-234,248-251
scalar 250
vector 249-250

optical theorem 397

orbital 213, 337

orbital angular momentum 165

orthodox position 5, 446

orthogonality 33
eigenfunctions 98-99
functions 93
Gram-Schmidt procedure 98,

468
hydrogen wave functions 151
spherical harmonics 137
vectors 467
orthogonal matrix 472

Index 491

orthohelium 211-212
orthonormality 33, 46, 467
Dirac  99-102, 118
eigenfunctions 100
functions 93
vectors 467
orthorhombic symmetry 321
overlap integral 339

P

p (principal) 213
parahelium 211-212
paramagnetism 196,
226
parity 233-234, 243-248
hydrogen states 234
polar coordinates 234
spherical harmonics 234
partial wave  380-387
partition function 88
Paschen-Back effect 307
Paschen series  155-156
passive transformation 236-237
Pasternack relation 319
Pauli, W. 5
exclusion principle 202, 213,
218,223
paramagnetism 226
spin matrices 168, 171
periodic boundary conditions
230-231
Periodic Table 213-216
permanent 206
perturbation theory 279-326
constant 281-282
degenerate 283, 286-295,
314-315, 317
expectation value 323-324
first order 279-284, 332
higher order 285, 317
nondegenerate  279-286
second order 279, 284-286
time-independent  279-326
time-dependent 402, 405411
phase
Berry’s 185, 430433
dynamic 429430
gauge transformation 183,
185
geometric 429430
wave function 18, 32, 38,
185
phase shift 385-387
phase velocity 58-59
phonon 230
photoelectric effect 422,
425-426
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photon 7, 155,412,417 generalized statistical reflected wave 66-68
Plancherel’s theorem 56, 60, interpretation  102—105 reflection coefficient 67, 375
69-70 reflection 67, 375 reflectionless potential 81
Planck formula 155, 312 transition 409 relativistic correction 296-299
Planck’s blackbody spectrum transmission 67, 359 harmonic oscillator 298
416-417 projection operator 118, hydrogen 295-299
Planck’s constant 3 121-122, 314 relativistic energy 296
polar angle 133 propagator 267-268, relativistic momentum 296
polarization 411, 414 396 resonance curve 437
polarizability 324 proton revival time 76
population inversion 413 finite size 313 Riemann zeta function 36-37
position g-factor 311 rigged Hilbert space  100-101
eigenfunctions/eigenvalues magnetic moment 311 rigid rotor 165
101 magnetic field 300 Rodrigues formula 54, 135
generalized statistical pseudovector  245-247, 250 “roof lines™ 351 . .
interpretation  104-105 pure state  455-456 rotating wave approximation
operator 17, 265-265 ,410 233234, 248262
space Q rotations —234, 248
position-momentum uncertainty generator  248-249
o quantum infinitesimal 248-251
) Prlnmple 19-20, 197 computation 460 spinor 269
p051t110(;14splz;cle_\;v;;/e function cryptography 460 row matrix 470
- ni’ m 200,313 dot 3‘50*35 1 Runge-Lenz vector 270-272
po: ? lu 25 ’ dynamics 492‘445 Rutherford scattering 379, 394
po é:n 11a 2 s electrodynamics 181, 301, Rydberg constant 155
oulomb 412,417 Rydberg formula 155
delta-function 61-70 Hall effect 209
Dirac comb 221 information 460 S
effective 138 jump 155,402
finite square well 70-76 Xerox machine ~ 459-460 s (sharp) 213
hydrogen 143 Zeno effect  442-443 scalar 464
infinite square well 31-39 quantum number Eseuc’l’o— 246, 250
Kronig—Penney 221-222 angular momentum 160, 166 true” 246, 250
power law 371 azimuthal 147 scalar multiplication 465
reflectionless 81 “good” 298, 305-308 scalar operatgr 250
scalar 181 magnetic 147 scalar Potentlal 181
sech-squared 81, 371, 375 principal 140, 147 Sca“e“l‘.‘tg d 3763;(‘)01’ 424-425
spherically symmetrical 132, quark 180 amprtuce
angle 376
371, 393-394 L
Born approximation 380,
step  75-76 R
129 388-397
super- Rabi flopping 410, 414 classical  376-379
vector 181 radial equation  138-143 cross-section  377-378
Yuk.awa 347,351-352 radial wave function 138, 144, hard-sphere  376-378, 384,
potential well 352, 355-358, 152 387
367-369 radiation 411418 identical particles 400401
power law potential 371 radiation zone 381 length 398
. g
power series method 40, 49-50,  adius low energy 393
145 Bohr 147,298 matrix  81-82
principal quantum number 140, classical electron 167 one dimensional
147 raising operator 4147, 159, partial wave analysis
probability 814 161-162 380-387
Born statistical interpretation Ramsauer-Townsend effect 74 phase shift 385-387
3-8 Rayleigh’s formula 383 Rutherford 379, 394
conservation 22, 188 realist position 5, 170, 446 soft-sphere 393, 395, 397
continuous variables  11-14 reciprocal lattice 399 two dimensional ~ 399-400
current 22, 60, 187-188 recursion formula 50-52, 148 Yukawa 394-395
density quad 12-13 reduced mass 200 scattering states 61-63, 6670,
discrete variables 8-11 reduced matrix element 256 81-82
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delta function 66-70
finite square well 73-76
tunneling  68-69, 358-362,
370, 375
Schrodinger, E. 188
Schrodinger equation 3,
131-132
electromagnetic 181
helium 348
hydrogen 143
integral form 388-391
momentum space 130
normalization 14-16
radial 138
spherical coordinates 133
three-dimensional ~ 131-132
time dependent 3, 15, 24-31,
131, 402-403
time independent
two-particle systems
WKB approximation
354-375
Schrodinger picture 265, 434
Schrodinger’s cat 461462
Schwarz inequality 92, 106,
467-468
screening 213, 335-336
sech-squared potential 81, 371,
375
selection rules 246, 420-422
parity 246-248
scalar operator 255-258
vector operator 258-262
self-adjoint extension 130
self-adjoint matrix 471
self-adjoint operator 130
semiclassical regime 358
semiconductor 223
separable solution 25-31
separation of variables 25-26,
133-134
sequential measurements
194-195
shell 213
shielding 335-336
shooting method 194
similar matrices 474
simple harmonic oscillator
equation 31
simultaneous diagonalization
479
singlet configuration
312
singular matrix 472
sinusoidal perturbation 408—411
sinusoidal wave 56
skew-hermitian matrix 124, 471
skew-hermitian operator 124

25-26, 132
198-200

177, 206,

Slater determinant 206
S-matrix  81-82
solenoid 183-184
solids 23-24, 84, 216-225
band structure 220-224
free electron model 216-220
Kronig—Penney model
221-222
Sommerfeld, A. 216
span 465
spectral decomposition 120
spectrum 96, 476
blackbody 416417
coincident lines 190
degenerate 96, 476
hydrogen 155-156
matrix 476
spherical Bessel function
140-141, 381-382
spherical coordinates
angular equation  134-138
radial equation 138-154
separation of variables 133
spherical Hankel function
381-382
spherical harmonic
191-192, 234
spherical Neumann function
140-141
spherically symmetric potential
132-134, 371, 393-394
spherical tensor 258
spin  165-180, 191
commutation relations 166
down 167
entangled states
447
matrix 168, 191
one 172
one-half 167-171
singlet 177
statistics 201
three-halves 191
triplet 177
up 167
spinor 167, 247
spin-orbit coupling 295,
299-304
spin-spin coupling 312, 344
spontaneous emission 412413,
416-422
hydrogen 439
lifetime of excited state
418-420
selection rules 420422
square-integrable function 14,
92-93

132-134

137-138,

177, 199,

Index

square well
double 79
finite 70-76
infinite  31-39
standard deviation 11
Stark effect 286, 319-320, 322,
374
state
mixed 456458
pure 455-456
stationary states
324-325
delta-function well 66
free particle 55-56
harmonic oscillator 44
infinite square well 31-32
virial theorem 125
statistical interpretation 3-8,
102-105
statistical mechanics 88
statistics (spin and) 201
step function 69, 330
Stern—Gerlach experiment
174-175, 196
stimulated emission 412413
Stoner criterion 227
subsystem 459
summation convention 249
superconductor 184
superluminal influence 452
superpotential 129
supersymmetry 40, 129
symmetric matrix 471
symmetric state 201, 206
symmetrization principle 201,
207
symmetry 232-275
continuous 232
cubic 321
discrete 232
inversion 243
orthorhombic 321
rotational 250-251, 269-270
spherical 132-134. 371, 393
tetragonal 321
translational 238-242

25-31,

T

Taylor series 39

Taylor’s theorem 49
tensor operator 250
tetragonal symmetry 321
thermal energy 219
theta function 330
Thomas precession 302
three-particle state 225
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time-dependent perturbation
theory 402, 405411,
434-435
Golden Rule 422-426
two-level systems 403-411
time-dependent Schrodinger

equation 3, 15, 24-31, 131,
197-198, 402-403, 433-434

numerical solution 443-445
time evolution operator
262-268
time-independent perturbation
theory 279-326
degenerate 283, 286-295,
314-315, 317
nondegenerate 279-286
time-independent Schrodinger
equation 25-26
bouncing ball 332, 369
delta-function barrier 440
delta-function well  63-70
finite square well 70-74
free particle 55-61
harmonic oscillator 39-54
helium atom 210
hydrogen atom 143
hydrogen molecule 341
hydrogen molecule ion 337
infinite square well 31-39
stationary states 25-31
three dimensions 132
two-particle  198-200
time-ordered product 434
time reversal 272-275
time translation 266267
total cross-section 378,
383-384
trace 474
transfer matrix ~ 82-83
transformation
active 236-237
hermitian 482-484
infinitesimal 240
linear 91, 468
of operators 235-237
unitary 484
transition 155, 402
allowed 438
electric dipole 438
electric quadrupole 438
forbidden 421, 438
magnetic dipole 438
passive 236-237
transition probability 409
transition rate 414415
translation 232-233
generator 235
infinitesimal ~ 240-241

operator 232-233, 235-242,
268

symmetry 238-242

time 262-268

transmission coefficient 67, 75,

359, 370
transmitted wave 66—68
transpose 470471
triangle inequality 468
tri-diagonal matrix 444
triplet configuration 177, 312
“true” vector 245-247, 250
tunneling 63, 68—69, 358-362,
370
in Stark effect 374
turning point  61-62, 354-355,
363-364, 366
two-fold degeneracy 286-294
two-level system 403-411
two-particle systems 198-200

U

uncertainty principle 19-20,
105-113
angular momentum 158
energy-time 109-113
extended 127-128
generalized 105-108
Heisenberg 132
position-momentum  19-20,
132
minimum-uncertainty wave
packet 108-109
unitary matrix 472, 474,
484
unitary transformation 484
unit vector 467
unstable particle 23

\%

valence electron 216
van der Waals interaction
315-316
van Hove singularity 229
variables
continuous 11-14
discrete 8-11
hidden 5-6, 449, 454
separation of 25-26, 133
variance 11
variational principle 327-353
bouncing ball 332
delta function well 331
excited states 331-332
harmonic oscillator 328,
331-332
helium 332-336
hydrogen 347

hydrogen ion (H™) 336
hydrogen molecule 341-346
hydrogen molecule ion
337-341

infinite square well 327-332
quantum dot  350-351
Yukawa potential 347

vector 91, 464-466
addition 464
changing bases 473-475
column 470
Dirac notation
inverse 464
null 464
operator  249-250
pseudo- 245-247, 250
row 470
“true” 245-247, 250
unit 467
zero 464-465

vector potential 181

vector space 464

velocity 17
classical 56, 58-59
group 58-59
phase 58-59

vertex factor 396

virial theorem 125, 187,

298

w
wag the dog method 51, 83-84,
194
watched pot phenomenon
442-443
wave function 3-8, 14-16
collapse 6, 102, 170, 443,
446-447, 453
free particle 55-61
hydrogen 151
infinite square well 32
Laughlin  208-209
momentum space 104-105,
121-123, 188
normalization 14-16
position space 104, 121-123
radial 138, 144, 152
statistical interpretation 3-8
three dimensions ~ 131-132
two-particle  198-200
unstable particle 23
wavelength 19, 155
de Broglie 19, 23
wave number 379
wave packet  56-61
gaussian 61, 77, 108-109,
130
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minimum-uncertainty non-vertical walls  368-369
108-109 one vertical wall 367-368
wave-particle duality 446 radial wave function 371
wave vector 217 tunneling  358-362, 374-375
white dwarf 227 two vertical walls 356-357
wiggle factor 26, 29 Wootters, W. 459
Wigner, E. 462
Wigner—Eckart theoren Y
255-262, 307
WKB approximation 354-375 Young’s double-slit experiment
“classical” region 355, 363 7-8
connection formulas 362-371 Yukawa potential 347,
double well 372-374 351-352, 394
hydrogen 372 Yukawa scattering 394, 401

Index

zZ

Zeeman effect  304-310
intermediate-field 309-310
strong-field 307-308
weak-field 305-307

Zener diode 362

Zener tunneling
362-363

Zeno effect 442-443
zero matrix 476
zero vector 464-465
Zurek, W. 459
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