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Curie-Weiss law 140 equation of state 20
curve differentials 43n of Dieterici gas 121
cyclic processes 50-3 of an ideal gas 117-18
of a van der Waals gas 120
s equilibrium 7-8
Danows law 214 constant 228, 251-2

: fluctuations 157-61
g:g:g:t:f)?rzigg:gyl 0_7_1627103 2234 general conditions for 106-11, 221-2

i heterogeneous 231
demagnetizing factor 135n S
diathermal walls 4 in mixtures  231-40
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Dieterici equation 121 metastab ,

reduced form of 267 radlatlofn 714§7~8

critical constants of 266 types of 7~
differentials equipartition .120

exact 15 and.ﬂuctuatxons 160

inexact 16 eutectic N

partial 13 composition 240
diffusion of ideal gases 216-18 temg_‘gam"i 124015
dilution refrigerator 236 exact differentials

exchanges, theory of 146
exothermic reactions 128
expansion engine 172
expansion ratio 67

direct observables 3
displacement law 156

efficiency ) expansivity
of heat engine 51 cubic 37, 114, 131
of heat pump 63 linear 124

of refrigerator 62

. extensive variables 5
Ehrenfest’s equations 194

elastic rod  124-5 ferromagnetism 83
electric cells 125-9 figure of merit
emissive power, spectral 147 of heat pumps 63
emissivity, spectral 149 of refrigerators 62
empirical entropy 88-92 first law 31

and heat 93 differential form of 33-4
empirical temperature 18-20 entropy form of 74-6, 96
endothermic reactions 128 first order phase change 183, 193
energy density Gibbs functions in  186-7

of black bOdy radiation 150-2 flow processes 46-9

of radiation 145 flow work 47

spectral 147; of black body radi- fluctuations 7, 157-61

ation 157 and equipartition 160

energy of mixing 232 fountain effect 205-8
enthalpy 45-6, 100 free energy 100n, 103
entropy 68-81 free expansion 116, 162-5

a function of state 71-2, 95 frost 149-50

and degradation of energy 76-7 fuel cells 128

and heat capacities 81-4 full radiation 148

and order 77-81 functions of state 6

definition of 71, 95

empirical 88-92; and heat 93 gas constant 118

form of first law 74-6 gas thermometry 20-3, 118

increase in diffusion 216-18 Gibbs function 100

in irreversible changes 72-4, 95-7 in change of phase 180-2

law of increase of 74 in first order transitions 186-7

of ideal gas 119-20 near critical points 188-92

of ideal gas mixtures 215-16 Gibbs-Helmbholtz equation 101

of mixing 231 Gibbs paradox 217-18
equal temperature enclosure 147 glasses 249-51
equation of reaction equilibrium 223 glass-houses 150
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heat 32-3 Joule cycle 263
caloric theory of 30 Joule expansion 162-5

molecular motion theory of 30
of reaction 46, 127, 229, 251-2
of solution 227
heat capacity 42-5, 81, 112-14
specific 43
heat capacity anomalies 81-4
heat content 46, 100n, 127
heat engines 51, 56-8, 64-5, 97-8
heat exchangers 169-70
heat pumps 62-3, 98-9
helium 192, 196-7, 205, 244-5
as refrigerant 137n
fountain effect with 205-8
Helmbholtz function 100
Henry’s law 224
heterogeneous equilibrium 231
hotness 34
and temperature 20, 55, 97
hysteresis 9-10

ideal gas 116-20
adiabatic equation of 118-19
compression of 36-7
definition of 116
entropy of 119-20
equation of state 117-18
internal energy of 116-17
temperature scale 20-1, 118
ideal gas mixtures 213-18
entropy of 215-18
Gibbs functions in 216
partial potentials in 218
pressure of 213-14
reactions in  228-30
reversible mixing of 214-15
ideal solutions 224-8
solubility in 226-7
vapour pressure of 226
inexact differentials 16
indicator diagram 9
intensive variables 5
internal combustion engine 64-7
internal energy 32
internal pressure 121
internal work 121
International Practical Temperature
Scale 28-9
inversion curve 167
inversion temperature, maximum: table
of 168
iron 195
irreversible changes
isolation 4
isotherms 18

72-5, 95-7, 162-79

jet engines 48
Joule coefficient 164

Joule-Kelvin coefficient 166
Joule-Kelvin expansion 165-8
and gas liquefaction 168-72
Joule’s law 116, 121
Joule-Thomson expansion 165

kelvin 22
Kirchhoff’s law
knocking 67

148-50

A-points 197
A-transition 197
latent heat and order 85
lattice temperature 142
laws of thermodynamics 2-3
first 31
second 53, 88
third 241, 245, 252
zeroth 17
Legendre differential
transformation 1034
lever rule 235
liquefaction of gases 168-72
liquid expansion thermometers 24
liquidus 237

magnetic energy 253-5
magnetic work 40-2, 253-5
magnetocaloric effect 134-42
mass action, law of 228-30
Maxwell relations 104-6
Meissner effect 198
metastable equilibrium 7-8, 186-7
mixtures

binary 231-40

method of 34

solubility gaps in  231-6

Nernst statement of third law 252
neutral equilibrium 7-8

nozzle, ideal 48

nuclear demagnetization 142
nucleation 211-12

order
and entropy 77-81
change by deformation 86
range of 205
order—disorder transitions
osmotic equilibrium 227
osmotic pressure 227-8
Otto cycle 65-6

814

p-V-T relations 1214
paramagnetic salts 83

adiabatic demagnetization with 134-42
partial differentials 13-15
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partial potential 218 reciprocity theorem 13
molar 221 reduced variables 167-8, 267
partial pressure 214 reference points, table 24
Peltier effect 174 refrigerators 62, 98-9
perfect differentials 15 dilution 236
perfect gas 116-20 regular solutions 233
adiabatic equation of 118-19 resistance thermometers 25
compression of 36-7 carbon 26
definition of 116 semiconductor 26
entropy of 119-20 reversible adiabatics, uniqueness of 60-1,
equation of state 117-18 72,92
internal energy of 116-17 reversibility 8-10
temperature scale 20-1, 118 rubber 86, 125
perfect gas mixtures 213-18
entropy of 215-18 second law 50-61, 8§7-99
Gibbs function in 216 Carathéodory statement 88
partial potentials in 218 Clausius statement 53
pressure of 213-14 Kelvin statement 53
reactions in  228-30 Seebeck effect 173
reversible mixing of 214-15 semiconductor thermometers 26
perpetual motion 54-5 semipermeable walls 5, 206, 227
petrol engine 65-7 and reversible mixing 214-15
phase 3 solubility gaps 231-6
phase change 180-212 solutions, ideal 224-8
Ehrenfest classification 193 solubility in 226-7
first order 183; Gibbs functions in 186-  vapour pressure of 226
7 solutions, regular 233
higher order 193—4; interpretation specific heat capacities 43, 112-14
of 203-5 specific variables 6
phase separation 231 spectral energy density 147
phase rule 223 of black body radiation 157
piezoelectricity 1324 spin temperature 142
pinking 67 stable equilibrium 7-8
Planck radiation law 157 statistical probability 78
porous plug 48, 165 and entropy 78-9
potentials steam engines 64
chemical 218 Stefan-Boltzmann laws 152
partial 218, 221 Stefan’s laws 152
thermodynamic 100-11 stiffness coefficients 114
Prévost’s theory of exchanges 146 streamline flow 49
primary variables 103 superconductivity 197-203, 205
principal heat capacities 112 supercooling 187, 203, 211, 247-51
proper variables 101 superfluid 196-7, 205, 206-8
pyroelectric effects 132-3 superheating 187, 203, 211-12
pyrometers 27 superleak 206
supersaturation 187, 211
quasistatic changes 8-9 surface adsorption 131
. surface effects 208-12
radiation

surface energy 132

black body 148-9 surface tension 128-32, 208-12, 243
equilibrium  147-8 work against 38-9

full 148 surroundings 4

S:essurle 0{ 4 41‘?, susceptibility thermometry 27, 142-3
erma -

Raolt's law 226 system 3
reaction equilibrium, equation of 223 temperature 18-20
reactions, chemical 222-3 Celsius 23

in ideal gas mixtures 228-30 centigrade 23
reciprocal theorem 13 critical 121
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temperature (cont.) Thomson
empirical 20 coefficient 174
International Practical Scale of 28-9 heat 174
lattice 142 throttle valve 48, 165, 170
magnetic 142 triple point 123, 183, 186
measurement below 1 K 142-3 of water 22
perfect gas scale of 20-1 Trouton’s rule 85
scales of 20 turbine 49
spin 142 two-fluid models 205
thermodynamic 21-3, 58-60, 95
thermal contact 4 unattainability of absolute zero 245-7
thermal efficiency units
of heat engine 51 electrical 39
of heat pump 63 magnetic 40

of refrigerator 62

thermal equilibrium 7 .

. van der Waals equation 120
t}}:ermal radllatlon1 73%44—57 reduced form of 267
thermocouples van der Waals fluid 188-91

as thermometers 25
A : vapour pressure of 190
thermodynamic coefficients 12 van der Waals gas 120

thermodynamic equilibrium  6-7 critical constants of 267

between pha§e.s 180-2 van't Hoff isobar 229

general conditions for 106-11 vapour pressure

in binary mixtures 231-40 of ideal solutions 226

in gas reactions 228-30 of van der Waals fluid 190
thermodynamic potentials 100-11 over curved surface 208-12
thermodynamic temperature 21-3, 58- thermometry 27

60, 95 .. variables

thermoelasticity 132 extensive 5
thermoelectric coefficients 173-4 intensive 5

table of 175 primary 103
thermoelectricity 172-9 specific 6

essential irreversibility in  175-7 virial coefficients 116

Kelvin’s treatment of 177-9 .. .
thermomechanical effects 132 virial expansion 116
thermometers 23-8

carbon resistance 26 &qlls’ 411 152
-2, 11 ien’s laws _
B i omansio work 4, 32

liquid expansion 24
pyrometer 27
resistance 25
semiconductor 26
susceptibility 27
thermocouple 25
vapour pressure 27
thermopower 173
third law 241-52

against surface tension 38-9
by electric field 39-40
by hydrostatic pressure 35-6
by magnetic field 40-2, 253-5
in various systems 35-42
work function 100n
working substance 46, 51

elementary consequences 242-5 Young modulus 115
Nernst statement 252

Simon statement 241 zero point energy 196
unattainability statement 245 zeroth law 17
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