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Absorption of coefficients, 1347
of radiation, 7, 67-8, 102, 117-18

Acetylene molecule, 110

Adsorbed atoms, 120-1

Alpha particles, 107, 141-3, 147

Ammonia molecule, 110

Amplitude of i-wave, 74-7, 80, 101,
113, 120, 142

Angular momentum, 27-32, 38-40, 77-8,
102

Anti-parallel spins, 60, 97, 106-7, 114-16

Anti-symmetrical functions, 46-8, 87,
90-1, 96, 104-7

Approximate y-functions, 90-1, 125-6,
153

Atomic number, 27, 58, 97-8

Autoelectronic effect, 140-1, 143, 147

Band spectrum, 89, 95, 103, 107, 136-7

Boron hydride molecule, 111

Boundary, classical, 16, 23, 25, 27, 35,
69, 84

Central force problem, 25-37, 148-9

Centre of gravity, 98, 101-2, 152

Closed shells, 59-61, 78, 110

Collisions, 76, 84, 101

Composite -function, 534, 67, 70-1,
99

Compressibility of metals, 65

Compton effect, 9, 49, 82

Conductivity, electrical, 17-18, 115-20,
138

Configurations, electronic, 58-61, 98,
110

Core, atomice, 27, 30, 32-3, 56, 59-61,
94, 112, 120

Current, circular, 77-8

linear, 74-5
Curvature, 23

De Broglie waves, 14, 16, 51, 62, 65,
74-1, 80, 95

Degeneracy, 334, 40-1, 63

Density, 256, 35-6, 61, 74-6

Deuton, 107

Diamagnetic atoms, 78

Diffraction of electrons, 87

Diplon, 107

Dirac perturbation theory, 131-2, 138
Dissociation of molecule, 88, 110
Double-layers, electrical, 81, 121

Electronic collisions, 76-7, 84
configurations, 58-61, 98, 110
density, 25-6, 35-6
diffraction, 87
gas, 65
magnetic moment, 3940, 60
shells, 59-61, 78, 110
spin, 34, 3940, 57-60, 82

Electrons, anti-bonding, 110, 125
bonding, 934, 109-10, 127
conduction, 115-16
free, 56-7, 62-5, 79, 81, 114-17,

13840
promotion of, 108-9, 125
Emission of radiation, 7, 71-2, 102, 107,
134

Ethylene molecule, 111

Exchange forces, 104, 108-10, 124-5

Excitation, 67, 128, 131-8, 147

Excited states, 6-7, 35-6, 53, 65, 71-2,

89, 97, 103
Exclusion principle, 58-60, 63, 98, 106,
108, 114-15

Films, adsorbed, 120-1

Frank-Condon principle, 136-8

Free electrons in metal, 56-7, 62-5, 79,
81, 114-17, 13840

Frequencies, characteristic, 68-73, 79—
80, 129, 133-5, 144, 147

Harmonic oscillator, 12, 24, 41
HCI molecule, 98
Helium atom, 56, 87, 97
positive ion, 35, 56, 96-7
Homonuclear molecules, 1037, 111
Hydrogen atom, 6, 25-39, 58, 77, 97,
101-2, 108-9, 135
molecular ion, 89-92, 94, 96, 104,
124-5
molecule, 87, 93-5, 97, 103, 105-8,
125-6

Impurities in crystal, 117-19
Infra-red, 7, 68, 102-3, 133
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Insulators, 115-20
Tonisation, 75, 13640
potential, 32-5, 59, 97, 110, 136,
13940

K -electrons, 57-9, 61, 109, 114, 136

Lithium atom, 27, 69, 87, 109
metal, 114
molecule, 94, 109, 115
positive ion, 35, 56, 135

Magnetic moment, 38-40, 60, 77-8,
107, 111

Magneton, 38, 78, 107

Matrix element, 133-5, 144, 155

Momentum, 13-14, 50-2, 75, 101, 150

Multiplicity, 34, 40, 78

Negative ion, 87, 140
Neon atom, 60, 110
Nitrogen atom, 60
molecule, 110
Nodal surfaces, 31, 34, 37, 59, 103, 114
Normalisation, 11, 26, 36, 55, 74, 77, 86,
90, 123, 129
Nuclei, radioactive, 142-3, 147
stable, 106-7, 141

Observable quantities, 10, 51, 72-3,
99-100

Orthogonality, 129-30, 132, 155

Orthohelium, 87

Orthohydrogen, 105, 107, 111

Overlapping, principle of, 123-37, 144-8,
154-5

Oxygen molecule, 110
nucleus, 107

Parahydrogen, 105, 107, 111

Periodic table, 58-61

Perturbation, 66, 128-9, 131-5, 143-7

Photoconductivity, 115, 121

Photoelectric effect, 5, 64, 81, 121, 133,
136

Photo-ionisation, 136

p-levels, 31-37, 59-61, 110, 127

Potential barrier, 70, 79-81, 109, 113-
15, 140-5

Probabilities, 11-14, 16, 52-3, 67, 72,
86-7, 99, 128

Promotion, 108-9, 125

Quantisation, 21, 28, 38-41, 45-6, 86,
95, 102, 114

Quantum numbers, 24, 29-41, 59-60,
102-3, 108-9, 149

Reduced mass, 98, 102, 148, 1562
Rotation, molecular, 7, 71, 95, 98, 102-7

Schroedinger equation, 16, 25, 52, 54,
58, 73
perturbation theory, 1224, 127, 154-5
Self-consistent field, 56-7, 61-2, 82, 87
Semi-conductors, 118-19, 121
Series limit, 24, 32-3, 95, 136
s-levels, 32-3, 3640, 58-60, 78, 91, 97,
108-10, 134
Sodium atom, 27, 33
Spacing of levels, 6-7, 24, 33-5, 62, 95,
103, 143
Specific heat of gases, 95
of hydrogen, 105
of metals, 64
Specific volume, 65
Spectrum, band, 89, 95, 103, 107, 1367
continuous, 136
line, 334, 68, 72, 135
Spherical harmonics, 148-9
Spin of electron, 34, 3940, 57-60, 82
of nuclei, 106-7, 111
of proton, 40, 107
Standing waves, 68-9, 75, 79, 115
Statistics, Fermi-Dirac, 82
Stern-Gerlach experiment, 3840, 78,107
Stream of particles, 74-5
Sublimation energy, 120
Symmetry, 45-7, 87, 89, 93, 104-7, 126
spherical, 25-6, 28-9, 39, 61, 127, 134

Thermal energy, 7, 64, 71,95, 105, 117-19
Thermionics, 64, 81, 121
Threshold, photoelectric, 634, 121

Uncertainty, principle of, 50, 54-5, 73,
76-17, 101, 145, 150

Valence bonds, 94, 108-11, 127, 138
Vibrations, molecular, 7, 89, 94-5, 102-3,
106
of lattice, 117-19
Volta effect, 81, 139, 143

Wave-length, 14, 24, 30, 62, 65, 95, 101
Wave-packet, 76, 79, 101, 142
Work function, 5, 634, 81, 121, 13940

X.ray absorption, 133, 136
levels, 57-61, 109

Zeeman effect, 34, 72
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