
Cambridge University Press
978-1-108-41531-6 — Statistical Thermodynamics
John W. Daily 
Index
More Information

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

Index

Absorption coefficient, 208

activation energy, 218

Amagat’s law, 109

Arrhenius, 217

Beer’s law, 208

Boltzmann ratio, 94

Boltzmann’s constant, 43

Born, Max, 73

Bose–Einstein systems, 49

characteristic times

flow, 4

heat transfer, 4

mass transfer, 4

chemical potential

defined, 17

collision frequency, 183
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Debye crystal
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electron gas model, 126
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electron gas
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electrons
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elementary vs. global reaction, 216
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kinetic, 2

kinetic energy, 3

potential, 2

energy state vs. quantum state, 68

ensemble

thermodynamic, 38
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types, 41

entropy, 9

of mixing, 111
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equations of state

Benedict–Webb–Rubin, 140

Peng–Robinson, 140
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van der Waals, 138
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equilibrium

defined, 4

local thermodynamic equilibrium, 5

Euler equation

derived, 18

Fermi–Dirac systems, 49

fine structure constant, 80
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ideal gas, 13
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Germer, Lester, 61

Gibbs, 38

Gibbs–Duhem relation

derived, 19

good quantum numbers, 79

Hamiltonian, 63
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energy, 76

heat transfer, 4

Heisenberg, Werner, 61

Hermite, Charles, 76

hydrogenic atom
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Lewis number, 179

line strength factor, 205

local thermodynamic equilibrium, 5
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definition, 2
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Maxwell’s equation, 57

Maxwell,James Clerk, 57

Maxwell–Boltzmann limit, 49

Maxwellian speed distribution, 95

mean free path, 183
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most probable system quantum state, 39

multiplicity, 82

non-equilibrium behavior, 7

nucleus

composition, 2

Oppenheimer, J. Robert, 73

optical depth, 208

order of reaction, 217

oscillator strength, 198

partition function

crystalline solid, 158

electronic, 96

grand canonical, 43

molecular, 92

photon gas, 124

polyatomic, 105

relation to fundamental relation, 43

rotation, 100

translational, 93

vibration, 103

Pauli exclusion principle, 49

photon gas

entropy, 125

fundamental relation, 125

internal energy, 124

pressure, 125

Planck’s constant, 58, 59

Planck, Max, 58

population rate equations, 210
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classical thermodynamics, 9
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potential energy

defined, 3
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Morse, 73
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sutherland, 138

Prandtl number, 179

pre-exponential factor, 218

pressure

defined, 16

pressure broadening function, 200

probability distribution, 43

properties

extensive vs. intensive, 9

internal energy, 5
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volume, 5

protons

charge, 2

quantum number

angular momentum, 70
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quantum state, 37

system, 37

quantum state distribution

of ensemble, 39

quantum state vs. energy state, 68
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radiative transport equation, 207
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Rayleigh–Jeans formula, 58
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reaction rate constant, 218

representations

entropy and energy, 17

reservoirs

mechanical energy (MER), 20

thermal energy (TER), 20

Reynolds number, 179

rigid rotator

energy, 75

Schmidt number, 179

Schrödinger’s wave equation, 63

separation of variables, 64

separation of variables

angular motions, 69

linear and angular motion, 68

time and space, 64

spectroscopic term symbol

atoms, 82

diatomic molecule, 84
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role of, 36

steady–state approximation, 222

Stefan–Boltzmann relation, 125

temperature

defined, 15

Thomson, J. J., 57

transport properties, 179
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pressure correction function, 222

unimolecular reaction rate, 222

pressure dependence, 222

Voigt broadening function, 200
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