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Abell clusters of galaxies 9, 15, 82-89, 253-254
see Catalogues of clusters of galaxies; Groups
and clusters of galaxies; Clusters of
galaxies
Richness classes as X-ray emitters 15, 25
Abell and Eastmond, method of 52
Age of Galaxy 35, 38-39, 53, 56
from geological evidence 53, 56
compared with age of Universe 59
Alfvén-Klein symmetric cosmology 341-345, 361
see Antimatter cosmologies
Anisotropy of local velocity field of galaxies 51-52
Anisotropy of Universe at large times 283-286
see Isotropy of Universe
Limits to shear and rotation of Universe
283-286
As validation of Mach’s principle 284
Removal of anisotropy by viscosity or particle
creation 284
Isotropy as the result of the anthropic
principle 285-286
Anisotropic cosmological models
see Anisotropy of Universe at large times;
Isotropization of homogeneous
cosmological models
Bianchi Types I 274, 284-285; V 274, 284, 286;
VII 275, 276, 282; VII 284, 285; VII, 284,
285; VIII 275, 282; 1X 275-277, 282, 283,
286
Antimatter cosmologies
Baryon Symmetric Big Bang Cosmology 246,
247, 335-339, 361
Phase transition leading to separation 335,
. 338
Coalescence 335-336
Evolution of Baryon Symmetric Universe
336-339
Recombination and Galaxy formation
337-338
Turbulence from 247
Origin of Magnetic Fields 337-338
Comparison with observation 338
y-ray background 337-338
Distortions of Microwave background 248,
338
Fluctuations of matter/antimatter 339
Low Density Symmetric Cosmology 341-345,
361
Theories of Alfvén and Klein 341-345

Dynamics 341-342
Separation of matter and antimatter 342-343
Energy generation through annihilation
343-344
Faraday rotation 344-345
Critique of Antimatter cosmologies 347-356
Indirect evidence 350-352
Faraday rotation 350
Annihilation neutrinoes 351
Diffuse y-rays 351-352
Sources of y-rays 352
Symmetric hot big-bang 353
Symmetric Steady State 353-354
Alfvén-Klein 354
Distortions of microwave background 248
Anthropic Principle in Cosmology 291-298,
361-362
see Large Number Coincidences and
Arrow of time 268-269
Assumptions in cosmology 3-11
see Isotropy of Universe; Cosmology, Survey
of problems of
Cosmological Principle, 3-11, 291-298
for the substratum 3-11
for the geometry 3-11
Observational validation of 6-11
Foundations of inhomogeneous Universe
121-128

Baade-Wesselink method 52
Background Radiation
see Microwave Background Radiation,
y-ray background and matter-antimatter
cosmologies 213, 337-338, 351-352
Energy densities in 144
Optical, unexpectedly large flux 74-75
Optical, as a limit on number of young galaxies
at large redshifts 254-255
Radio, and the distances of radio sources 102
Baryon Symmetric Big-Bang Cosmology 335-339,
361
see Antimatter cosmologies
Bautz-Morgan types of clusters 53
Black Holes, 264-272, 330, 348
Black hole entropy 269-270, 272
Formation in evolving Universe 249
Presence in clusters of galaxies 252
Brans-Dicke theory 298
Brightest stars in spiral galaxies 48
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Bulk viscosity and initial singularity 287-288

Calibrators, fundamental S0
Catalogues of clusters of galaxies
Abell 9, 82-89, 91, 253-254
Zwicky 9, 62, 82-89, 121
Censorship, Hypothesis of Cosmic 266-272
Clusters of galaxies
see Formation of galaxies and clusters of
galaxies; Catalogues of clusters; Groups
and clusters of galaxies
Virial mass 16, 18, 27, 55, 252-253
Missing mass in 22, 27, 34, 55-56, 239, 251-253,
308-310
Relaxation of, in expanding Universe 251-253
Epoch of formation of 214, 251
Diffuse optical emission in 16, 29
Velocity dispersion in 10, 16, 25, 308-310
Origin of 213-225, 227-240
CO absorption bands in spectra of galaxies 54
Confrontation of antimatter cosmologies with
observational data 347-356
Cosmic Rays, abundances of antiparticles 348-350
Cosmological Constant 31-46
see Lemaitre models
Meaning of 31-32
Einstein’s regret concerning 32
Energy density of vacuum and vacuum
polarisation 32-33
Effect of, on Schwarzschild metric 33-34
Limits to, 31-46, 329
from age of galaxy 35-36
from quasars with large redshifts 36
from anthropic principle 286
Cosmological Evolution of quasars
see Quasars, distribution in space of; Red-
shifts, non-cosmological; Redshifts,
evidence for cosmological
Cosmological Evolution of radio source
population 93-109, 363
see Counts of radio sources
Cosmological Models, structure of
see Assumptions in cosmology
Rigging vector fields 3, 4
Lemaitre Universes 31-46
Foundation of inhomogeneous Universe
121-128
Cosmology, Survey of problems of ix, 359-365
Counts of Radio Sources, 93-120
Use of differential counts 93-120
Theoretical expectation 93, 102-103
Observed counts at
178 MHz 94-95
408 MHz 95-96, 112
1420 MHz 96-97, 121, 125-128
2700 MHz 97-98, 101
5000 MHz 98-99, 101, 111-119
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Corrections to 94-99, 111-112
Convergence of 95-99, 118
Deficiency of sources to account for steep
slope 41, 114
Anisotropies in 97, 99-101, 106-107, 116-117,
124-128
Isotropy of 4C sources 99, 125
GA-GB surveys 97,99, 117
Slopes of source counts 99-100, 112-113,
116-117
Spectral index distributions 99-101, 125-128
Interpretation of 101-106, 108-109, 117-119
local hypothesis 101-102, 114, 118-119-
Evolutionary cosmologies 102-106, 222, 363
Superclustering of radio sources 107, 109
Cutoff in distribution of sources at large
redshifts 108
In Lemaitre models 4041
Nature of unidentified sources 114
Creation of particles in Cosmology 329-333, 361
see Quantum descriptions of singularities
leading to pair creation
Quantum corrections to general relativity
329-330
‘Elasticity’ and ‘Viscosity’ of space-time
329-330
Quantum corrections and black and white
holes 330
Prohibition of anisotropies due to 331
Model for 331-333
Origin of specific entropy of matter and
primodial fluctuations 332-333
Conservation laws 333
Fluctuations for equation of state p=¢ 333

Deceleration Parameter 47-59, 362
Survey of, and present best estimates of 47-59
Comparison with observation in Lemaitre
models 40
Use of brightest galaxies in clusters 53-56
Corrections 53-56
Luminosity evolution of galaxies 53, 54, 59
From redshift-angular diameter relation 71
From comparison of H, in Virgo cluster and
the general field 55, 74
From arguments concerning infall of inter-
galactic gas 23, 54
Density of matter in Universe 362-363
see Intergalactic gas; Formation of galaxies
and clusters of galaxies
In form of diffuse gas 13-30
In form of gas in clusters 27, 56
In galaxies 55, 56
Missing mass as non-interacting particles 74
Deuterium, Primordial
“see Synthesis of Elements, Cosmological
de Vaucouleurs’ groups of galaxies 13, 25
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X-ray emission of gas in 25-28
Dicke’s anthropic principle 292-293
Diffuse optical emission in clusters of galaxies 16,
29
Dirac theory 291-298
Distance, methods of determining
see Hubble’s constant; Deceleration parameter;
redshift-magnitude relation
survey of 7, 50-51
ranges of usefulness of 8
by angular sizes of galaxies and clusters 8
from van den Bergh’s luminosity classes 49, 59
Distance Indicators, changes with galaxy type
48-50
Brightest stars 48
H 1 regions 49
Globular clusters 49
Cepheid variables 50
Distortions of spectrum of Microwave Back-
ground
see Microwave Background, Distortions of
Spectrum

‘Elasticity’ of space-time 329-330
Element Synthesis
see Synthesis of Elements, Cosmological
Energy density of vacuum 32, 33
Epoch of galaxy formation 255
see Formation of galaxies and clusters of
galaxies
Search for young galaxies at large redshift 255
limits from optical background 255
relation to epoch of quasar formation 256
Extended radio trails in clusters of galaxies 16, 19,
29

Field galaxies and cluster galaxies .
Abundances of morphological types and
corresponding luminosity functions
129-140
Statistical techniques 129-140
Selection effects 129-140
Homogeneous classes 129-140
Fundamental theorems 131-132
Space luminosity functions 132-136
Space Abundances of morphological types
136-137
Indirect validation of statistical theory 137-140
Formation of Galaxies and clusters of Galaxies
see Seed fluctuations; Self-similar gravitational
condensation
In Friedmannian Universes 213-225, 360
Facts to be explained 213
General picture 213-214
Initial spectrum and its evolution 214-216
Dissipation of fluctuations 215
Non-linear stages of formation 216-220

Rotation of galaxies 217-219
Origin of magnetic fields 220
Heating of intergalactic gas 220-221
Comparison with observation 221-223
Brightness of young galaxies 222
Whirl Theory of 227-240, 360
History of 227
Evolution before recombination 228-232
Kolmogorov spectrum 228-232, 247-248, 251
Post-recombination evolution 232-236
Comparison with observation 233-239
‘Rumbling’ and ‘Silent’ evolution 235-238
Generation of magnetic field 235
Distortion of Microwave Background
236-237
Origin of primaeval whirls 237-240, 245-246,
247
Damping of fluctuations 240
Epoch of galaxy formation 240, 247
Orientation of galaxies in clusters 240
Whirl theory and antimatter cosmologies 247
Comparison of Whirl Theory and Primaeval
Fluctuation theory 245-257
Problems of Primordial Fluctuations 246
Problems of Primordial Turbulence 223
Generation of Sound from primaeval
turbulence 241-243, 245
Lighthill-Crighton theory 241-243
Spectrum of density perturbations in expanding
Universe 175-193, 360
Types of initial condition 175, 183-184
Dynamical equations for evolution of 176—
180
Adiabatic fluctuations 180-183
in Radiation dominated era 181-182
in Matter dominated era 182-183
Photon Dissipation and 184-187
Damping during decoupling epoch 187-190,
193
Comparison with observation 190-192
‘Fundamental Particles’ of cosmology 5-6

Galaxies, discussed
Ho I 50, 51
Ho II 50
IC 1613 50, 51
IC 1746 63, 64
IC 1767 64
IC 2574 50
Large Magellanic Cloud 49, 50
Mayall’s Peculiar Object 64
Markarian 132 64
Markarian 205 63
M 31 48-49, 53-54, 62
M 33 49-50
M 81 50
M 87 49
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M 101 49, 51, 59
NGC 1265 16, 19
NGC 2366 50
NGC 2403 50
NGC 3067 64
NGC 3079 64
NGC 4138 64
NGC 4236 50
NGC 4319 63
NGC 4651 64
NGC 4869 16
NGC 5195 54
NGC 5832 64
NGC 6822 50
NGC 7003 65
NGC 7318 64
NGC 7319 65, 69
NGC 7320 6465, 69
NGC 7331 64-65, 69
NGC 7413 63-64
NGC 7603 72
Small Magellanic Cloud 49, 50
y-ray background 213, 337-338, 351-352
Generation of sound from primaeval turbulence
241-243, 245
Godel Universe 7
Gowdy cosmological models 319-326
Gravitational Waves
Experiments to detect 299
Low frequency, in cosmology 299-315
Astrophysical consequences of 299-315
Random gravitational wavefields,
Theory of 300-303
Predicted variations in Microwave
background 304-305
Limits for observation 304-305
Fluctuations in redshift due to 306-308
Anomalous redshifts due to 306-308
Mass discrepancy in clusters of galaxies due
to 308-310
Systematic Redshifts in chains due to 310
Origin of anisotropy and non-linearity of
m-z relation in local Supercluster
310-312
Redshift periodicities and clustering due to
312
Scintillation effects due to 312-314
Quantised models containing, as model for
pair creation in early Universe 319-327
Groups and clusters of galaxies
see de Vaucouleurs’ groups of galaxies;
Catalogues of clusters; Clusters of galaxies
Abell 801 91
Abell 113291
Abell 1656 91
Abell 2199 91, 309
Abell 2249 310

Coma 15-30, 52, 55, 80, 91, 138-140, 166,
172-173, 308-309, 358

Corona Borealis 138-140, 309

Hercules 15, 138, 240, 309

Local group 59, 62, 79-80

MS81 group 59

NGC 247, around 65

NGC 6166, around 135, 138-140

Pegasus I 22

Pegasus II 138-140

Perseus 15-17, 22, 138, 309

Stephan’s quintet 64-65, 69

Ursa Major cloud 80

Virgo 15-17, 25, 51-52, 80, 138-140

VV-150 65

Zwicky 0152+ 33 310

Zwicky 1609 +82°12 310

Helium, Primordial
see Synthesis of Elements, Cosmological
Hierarchical structures in distribution of galaxies
non-existence of 124, 128
Hubble’s constant 47-59, 213, 362, 364
Causes of successive revisions 48-49
Steps in calibrating the distance scale 50-51
Comparison of H, in Virgo cluster and the
general field 51
Mapping anisotropies in local velocity field
51-52, 55
Use of supernovae, Baade-Wesselink method
52
Method of Abell and Eastmond 52
Lower limit to 53, 59
Humason, Mayall and Sandage catalogue of
galaxies 129-140
Hyades 50

Infall of gas into clusters of galaxies 22-25, 28, 54
Inhomogeneous cosmological models 261, 273,
361
Foundations of 121-128
Light propagation in 54, 59
Intelligent life, as a parameter in observable
Universes 285-286, 288-289, 291-298
Intergalactic Dust 14, 54, 82, 314
Intergalactic Gas 13-30, 351, 362-364
see Intracluster gas
Positive evidence for 13
Limits to density of hot gas from X-ray
background 13-14
Clumpiness of 13-30
Limits on density of smooth cool gas 13-14
Heating mechanism for 14
Interstellar extinction
affecting distribution of galaxies on the sky 9,
82,92
Intracluster gas
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Limits to density, temperature and clumpiness
of, in Coma cluster 15-18, 22-23, 173

Limits to density, temperature and clumpiness
of, in Virgo cluster 17, 25

Correlation of X-ray luminosity with velocity
dispersion of galaxies 18, 21, 25

Distortion of Microwave background by
Compton scattering of hot, 20-21, 29, 166,
172 ’

Due to infall 22-25, 28, 54

Limits to density parameter 23, 54

Expulsion by quasars 23

Expulsion as a cluster wind 24

Evolution of intracluster gas 23-24

Extended radio trails 14, 19, 29

Comparison of radio source dimensions inside
and outside clusters 16-18, 20, 29-30

Ram pressure of intracluster gas 30

Diffuse optical emission 16, 29

Isotropization of Homogeneous Cosmological
models 273-282, 361

see Isotropy of Universe; Creation of particles
in Cosmology

Behaviour of models near singularities 261,
273-282

by fluxes of weakly interacting particles 274-275

Rate of decay of anisotropy 275-282

Observational consequencies of lack of
complete isotropization 278-282

limits to epoch of isotropization from isotropy
of microwave background 280, 282

relation to quantum cosmology 281

problem of last scattering surface of microwave
background radiation 281-282

Isotropy of Universe

see Microwave Background Radiation;
Background Radiation; Counts of Radio
sources, anisotropies in Anisotropy of
Universe at large times; Isotropisation of
homogeneous cosmological models;
Superclustering of Galaxies

from: galaxy counts 9 -

limits on motion of observers 4

Jagiellonian Field 9, 121-124
Jordan theory 291-298

Kolmogorov spectrum of turbulence 228-232,
247-248, 251

Large Number Coincidences and the Anthropic
Principle
in Cosmology 285-286, 288-289, 291-298,
361-362
Cosmological Principle 291-298
Theories of Dirac and Jordan 291-298

as evidence for Big Bang models 291-298
Anthropic principle 288-289, 291-298
Traditional use 292
Weak anthropic principle (Dicke’s version)
292-293
Strong anthropic principle 293-295
Sensitivity of convective/radiative stars to
gravitational constant 288-289, 295-298
World ensembles 295-298
and Everett doctrine in quantum mechanics
298
Lemaitre models 31-46
see Cosmological constant
Confrontation with observation 31-46
Multiple images in 37-38
Age and formation of galaxies in 38-39
Redshift-magnitude relation in 39-40
Radio source counts in 4041
Redshift distribution of quasars in 42-44
Presence of absorption lines at z=1.95 42
Lick astrographic plates
Galaxy counts on 79, 87-89, 92
Light Propagation in inhomogeneous models 54,
59
Lighthill-Crighton theory
Low Density Symmetric Cosmology 341-345
see Antimatter cosmologies
Luminosity functions for field and cluster galaxies
129-140
see Field galaxies and cluster galaxies

Mach’s principle
non-satisfaction in general relativity 3
Validation from isotropy of microwave
background 284, 362
Magnetic fields, origin of 220, 235, 337-338
Malmquist correction 50, 51, 52
Mass-luminosity relation for galaxies 55-56
Microwave Background Radiation
Energy density of 143-155, 195, 359
Survey of all measurements at short wave-
lengths (<1 cm) to 1973 143-155
Problems of measurement 143155
Limits from optical absorption lines 144
Limits from X-ray background and cosmic
ray electron spectrum 144
Limits from interstellar molecules 155
Problems for future observations 154-155
Isotropy of microwave background radiation
4, 99, 359
Large-scale 157-162, 195-196, 213
Origin of anisotropies 157-158
Absence of measurements on scale of
superclusters 158
Early measurements 158
Recent measurements 158-159
Comparison with anisotropy in local
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Hubble flow 158
Problems of measurement 158-161
Evidence for motion of galaxy in super-
cluster 52, 159
Polarisation of microwave background 159
Contribution from the Galaxy 161
Summary of measurements 160
Fine-scale 163-166, 195, 213
Origin of fine scalt fluctuations 163, 166
Observations of 164—165
Limits to numbers of discrete sources

contributing to microwave background

164-165, 166
Contribution of discrete sources to
fluctuations 166
Problems of observation 166
Dip in direction of clusters of galaxies
20-21, 166, 172
Interpretation of Isotropy of Microwave
Background Radiation
see Anisotropy of Universe at Large Times
283-286
Isotropization of homogeneous cos-
mological models 273-282
Fluctuations due to primordial gravita-
tional waves 166, 303-305
Relation to fluctuations associated with
galaxy formation 213, 222
Large scale isotropy and the very early
stages of the Universe 162, 278-282
Spectrum of Microwave Background Radiation
143-155
Distortions of 167-173, 359
Causes of 167
Theoretical predictions of 167-173
Limits to Energy injection 167-173, 213,
248, 338
Morphological types of galaxies 129-140
see Field galaxies and cluster galaxies

Naked singularities 264-272
Neoether 3-6
Neutrinos, limits to rest masses of relic 357-358
Nucleosynthesis
see Synthesis of Elements, Cosmological

Organisers of Symposium No. 63, Tributes to
XI, 369

Pancakes 216-223, 236
burning of 220
Penrose-Hawking Theorem 263, 281, 287, 288
Period-luminosity relation for Cepheid variables
48-49
Phase transitions in primordial matter 249
leading to separation of matter and antimatter
335, 338

Quantum descriptions of Singularities leading to
pair creation 319-327, 362
see Creation of particles in Cosmology
Gowdy cosmological models 319-326
Analysis of Universe prior to t=10"%3s
319-326, 333
ADM quantisation methods 319-326
Dissipation of anisotropy through particle
creation 320
Model quantisation 321-326
Quantum singularity theorems 321
Klein-Gordon like equation for gravitational
waves in Gowdy universes 322-326
S-matrix approach 325-326
Mixmaster models 326
Quantum effects in gravitation
see Quantum descriptions of singularities lead-
ing to pair creation; Creation of particles
in.cosmology
Limitation on range of applicability of general
relativity 32, 329-330
Seed fluctuations 248-249
Statistical bootstrap model 205-208
Quantum Singularity Theorems 321
Quasars
see Redshifts, Non-cosmological ; Redshifts,
evidence for cosmological
Distribution in space of
Lemaitre models 42-44
Evolutionary models 108, 222
Cut-off at large redshifts 108, 255
Observability at large redshifts 255-256
Effects of inverse Compton scattering on 256
Apparent magnitudes of, in Northern and
Southern galactic hemispheres 119
Absorption spectra of, with the largest redshifts
256
Epoch of formation of 214, 222, 255
Relation to epoch of galaxy formation 256
Quasars, discussed
OH 471 256
0Q 172 256
PHL 957 256
PHL 1226 63, 64
PKS 0159-11 64
3C 23264
3C 254 64
3C 268.4 64
3C270.1 64
3C 273 255
3C275.1 64
3C 309.1 64
3C 45563, 64
Quotations, literary and scientific
Arzymovich X
Einstein 32
Galsworthy X-XI
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Rogers, W. 365

Radio Sources, comparison of dimensions inside
and outside clusters of galaxies 16-18, 20,
29-30

Radio Source Counts

see Counts of radio sources
Radio Sources, discussed
OH 471 256
0Q 172 256
PKS 0159-11 64
PKS 2020-370 63, 64
3C 83.1B 16, 19
3C 232 64
3C 254 64
3C 268.4 64
3C 270.1 64
3C 273 255
3C 275.1 64
3C 309.1 64
3C 455 63, 64
Radio Spectral Indices
Distributions of 103-106, 114-116
Variation of, with flux density 103-106, 116
Use of, in predicting counts at different fre-
quencies 105, 113, 114-116, 117
Spectral index function 103-106
Radio trails 16, 19, 29
Redshifts
Evidence for cosmological 69-71, 363
galaxies as standard candles 70
quasars at cosmological distances 71
periodicities in quasar redshift distribution 71
associations of quasars and nearby galaxies
73
Redshifts, Non-cosmological
Evidence for 61-67, 69-70, 363-364
Association of quasars and compact galaxies
with nearby galaxies 61-64
Statistical Evidence 61-63, 73-74
Individual examples 6364
Bridges between quasars and nearby galaxies
63-66
Evidence of interactions 63-66
Close pairs of quasars 67
Case of Stephan’s quintet 70
H 1 determination of distances 65, 69-70
Limits to distances from radio data 67, 101-102,
106
Luminosity function for radio sources and 103,
108, 109
Interpretation of anistropies in source counts
by 108
Inexplicability in present-day physics 61, 6667
Luminosity-redshift hypothesis 62—63
Intrinsic 7
Dependence on compactness of object 7

381

Redshift-angular size relation
Baum technique 71
for galaxies 70, 71
for extended radio sources 54, 70
Redshift-magnitude relation 47-59, 362
see Deceleration parameter; Hubble’s constant
in Lemaitre models 39-40
evidence for cosmological interpretation of
redshift 70
extension to very large distances for galaxies
71-72, 362
Redshift-surface brightness relation 251-253
see Relaxation of clusters in Evolving Universe
Redshift bands in Coma cluster 308, 314
Relaxation of clusters in Evolving Universe
251-253
as a cosmological tool 251-253
redshift-surface brightness relation
for world models 251-253
for tired-light models 251-252
inferred presence of massive black holes in
clusters from 252
Rotation of galaxies 213, 214, 217-219, 223,
238-239 .
see Formation of galaxies and clusters of
galaxies
Generation of vorticity in shock waves 225
Whirl theory 227-240
Orientation of axes of, in superclusters 240
Rotation of Universe
Possibility of 7
Limits to 283-286, 362
RR Lyrae stars, as distance indicators 50

Seed fluctuations 248-249
in theory of Carlitz, Frautschi and Nahm
248-249
production of excess black holes 249
Self-similar gravitational condensation
formation of galaxies by 250
non-linear interactions 250
as a cascade process 250
wager made concerning spectrum resulting
from 250
difficulties with 251
Singularities in Cosmology 263-272
see Quantum descriptions of singularities lead-
ing to pair creation; Isotropization of
Homogeneous Cosmological models
Penrose-Hawking Theorem 263, 281, 287, 288
Definition of singularity 264
White holes, black holes, naked singularities
264-272
Hypothesis of cosmic censorship 266-272
Decay of white holes by particle creation 267,
268, 271
Arrow of time 268-269
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Entropy 269, 272
Black hole entropy 269-270, 272
Open cosmological models 271
Spectral Index Distributions, Functions
see Counts of Radio sources; Radio spectral
indices
Spectrum of density perturbations in Expanding
Universe 175-193
see Formation of galaxies and clusters of
galaxies
Spectrum of Microwave Background Radiation
143-155
see Microwave Background Radiation
Statistical Bootstrap Theory of Carlitz, Frautschi
and Nahm 205-208, 248-249
Steady State theory 140
Sun, rate of velocity change and of change in
direction of motion 7
Superclustering of galaxies 79-92, 213, 253-254
Problems of definition 79
Local supercluster 80-81
Statistical techniques 82-89, 122-128, 253-254
Evidence for general superclustering 82-89
Average population of superclusters 88-89,
253-254
Dynamical properties of 90-91
Catalogue of superclusters 92
Statistical techniques applied to stars 92
Interlocking superclusters 254
Supercluster, Local 4, 80-81
Extinction associated with 9
Anisotropy of Hubble flow in 55
Orientation of axes of galaxies in 240
Surveys of Radio Sources
3CR 94-95, 99, 124-125
4C 94-95, 99, 124-125
North Polar Survey 94-95
5C surveys 95-96, 99-100, 106, 121
Parkes 408 MHz 95-96
Parkes 2700 MHz 97-98, 108
Parkes 5000 MHz 98-99
Molongo 408 MHz 96
Greenbank GA 96-97, 99, 121, 125-128
Greenbank GB 96-97, 99, 121, 125-128

Greenbank high flux density survey 1420 MHz
96-97

Preliminary Westerbook 1420 MHz 96-97

Jodrell Bank 2700 MHz 98

Greenbank 5 GHz (S, SII, SIII, SIV, D) 98-99,
111-119, 121

Synthesis of the Elements, Cosmological 195-210,
213, 261, 360-361

Assumptions about early Universe 195-196

Processes of Nucleosynthesis 196-197

Observed abundances of helium and deuterium
197-200

Comparison of theory with observation 200-208

Statistical Boostrap theory of Carlitz, Frautschi
and Nahm 205-208

Summary of scenarios for element synthesis
208-209

Thermal history of Universe 167-173
see Distortions of spectrum of microwave
background
Tidal interactions between galaxies 72-73

UHURU catalogue of X-ray sources 15
Universe, definition of 6

Variation of physical constants with time 298
‘Viscosity’ of space time 329-330

Whirl theory of formation of galaxies and clusters
of galaxies 227-240
White holes 264-272, 330, 348
Decay of 267, 268, 271

X-ray background 13-14, 364
soft 13
overall spectrum of 15, 26
origin in thermal emission of clusters and
groups of galaxies 25-28
Isotropy of 27
Break in spectrum of 27
Other possible origins 27, 29
X-ray emission of clusters
see Intracluster gas
Inverse Compton interpretation of 14, 20

https://doi.org/10.1017/5S0074180900235742 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900235742



