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00. GENERAL
01. Communication, education, history, and philosophy

01.10.—m Announcements, news, and organizational activities

01.10.Fv Conferences, lectures, and institutes 103, 169, 170,
176, 183, 190, 204, 210, 301, 302, 305, 408, 412,
421, 522, 607, 614, 625, 721, 728, 733, 808, 814,
818, 825, 831, 929, 935, 958, 1035, 1040, 1046,
1054, 1140, 1146, 1255, 1260

01.30.—y Physics literature and publications

01.30.Tt Bibliographies 319, 530, 635, 944, 1272

01.30.Vv Book reviews 963

01.40.—d Education

01.40.G— Curricula and evaluation

01.40.gb Teaching methods and strategies 1214

01.50.—i Educational aids

01.50.Pa Laboratory experiments and apparatus 700

01.60. + q Biographies, tributes, personal notes, and obituaries
109, 111, 169, 170, 176, 183, 217, 301, 633, 838,
841, 1161, 1163, 1268

01.65. + g History of science 96, 169, 170, 176, 183, 190, 301,
963, 1134, 1214

01.75. +m Science and society 169, 170

01.90. +g Other topics of general interest 113, 219, 322, 426,
532, 637, 739, 843, 947, 1059, 1166, 1270

02. Mathematical methods in physics
02.70.—c¢ Computational techniques; simulations 721, 733
03. Quantum mechanics, field theories, and special relativity

03.30. +p Special relativity 1134, 1214, 1232

03.65.—w Quantum mechanics 796

03.65.Ge Solutions of wave equations: bound states 796

03.65.Nk Scattering theory 161

03.65.Ta Foundations of quantum mechanics; measure-
ment theory 942

04. General relativity and gravitation

04.20.—q Classical general relativity 808, 831, 1232

04.30.—w Gravitational waves 169, 210

04.50.—h Higher-dimensional gravity and other theories of
gravity

04.50.Kd Modified theories of gravity 876

04.70.—s Physics of black holes 169, 204, 808, 831

04.80.—y Experimental studies of gravity

04.80.Nn Gravitational wave detectors and experiments 301,
302

05. Statistical physics, thermodynamics,
and nonlinear dynamical systems

05.10.—a Computational methods in statistical physics and

nonlinear dynamics 721, 733

05.45.—a Nonlinear dynamics and chaos 18, 977, 1152, 1155

05.45.Mt Quantum chaos; semiclassical methods 977

05.45.Tp Time series analysis 845

05.45.Xt Synchronization; coupled oscillators 845

05.50. +q Lattice theory and statistics (Ising, Potts, etc.) 721,

733

05.65.+b Self-organized systems 1152, 1155

05.70.—a Thermodynamics

05.70.Ce  Thermodynamic functions and equations of state

1008

Nonequilibrium and irreversible thermodynamics

1008

05.70.Ln

06. Metrology, measurements, and laboratory procedures

06.60.—c Laboratory procedures
06.60.Jn High-speed techniques (microsecond to femtose-
cond) 607

07. Instruments, apparatus, and components common
to several branches of physics and astronomy

07.05.—t Computers in experimental physics

07.05.Mh Neural networks, fuzzy logic, artificial intelligence
845

07.07.—a General equipment

07.07.Hj Display and recording equipment, oscilloscopes,
TV cameras, etc. 607

07.35.+k High-pressure apparatus; shock tubes; diamond
anvil cells 773

07.60.—j Optical instruments and equipment 301, 302

07.78.+s Electron, positron, and ion microscopes; electron
diffractometers 270

10. THE PHYSICS OF ELEMENTARY PARTICLES
AND FIELDS

11.  General theory of fields and particles

11.90. +t Other topics in general theory of fields and particles
72

12.  Specific theories and interaction models;
particle systematics

12.10.—g Unified field theories and models 72, 963
12.15.-y Electroweak interactions 949, 958
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12.38.—t Quantum chromodynamics 72
12.38.Mh Quark-gluon plasma 582
12.60.—i Models beyond the standard model 72, 949, 958, 963

14. Properties of specific particles

14.40.—n Mesons

14.40.Pq Heavy quarkonia 607, 614
14.60.—z Leptons

14.60.Pq Neutrino mass and mixing 607, 614
14.60.St Non-standard-model neutrinos,
neutrinos, etc. 721, 728

Other particles (including hypothetical) 958
Standard-model Higgs bosons 949

right-handed

14.80.—j
14.80.Bn

20. NUCLEAR PHYSICS
21. Nuclear structure

21.45.—v Few-body systems
21.45.Bc  Two-nucleon system 161

23. Radioactive decay and in-beam spectroscopy

23.40.—s P decay; double p decay; electron and muon capture
721,728

25. Nuclear reactions: specific reactions

25.43.+t Antiproton-induced reactions 582

26. Nuclear astrophysics

26.60.—c Nuclear matter aspects of neutron stars 929, 935
28. Nuclear engineering and nuclear power studies

28.41.—i Fission reactors

28.41.Bm Fuel elements, preparation, reloading, and repro-
cessing 603

28.52.—s Fusion reactors 169, 190

28.70.+y Nuclear explosions 169, 183

29. Experimental methods and instrumentation
for elementary-particle and nuclear physics

29.20.—c¢ Accelerators 582, 965

29.20.Ej Linear accelerators 965

29.27.—a Beams in particle accelerators 965

29.40.—n Radiation detectors

29.40.Gx Tracking and position-sensitive detectors 607, 614
29.50.+v Computer interfaces 607, 614

30. ATOMIC AND MOLECULAR PHYSICS
31. Electronic structure of atoms and molecules: theory

31.10.+z Theory of electronic structure, electronic trans-
itions, and chemical binding 721, 728

31.15.—p Calculations and mathematical techniques in atomic
and molecular physics

31.15.B— Approximate calculations

31.15.bt  Statistical model calculations (including Thomas—
Fermi and Thomas—Fermi—Dirac models) 429

33. Molecular properties and interactions with photons

33.20.-t
33.20.Ea
33.20.Fb

Molecular spectra

Infrared spectra 977

Raman and Rayleigh spectra (including optical

scattering) 977

Fluorescence and phosphorescence; radiationless

transitions, quenching (intersystem crossing, inter-

nal conversion)

33.50.Dq Fluorescence and phosphorescence spectra 1035,
1054

33.80.—b Photon interactions with molecules

33.80.Wz Other multiphoton processes 977

33.50.-j

34. Atomic and molecular collision processes
and interactions

34.50.—s Scattering of atoms and molecules
34.50.Cx Elastic; ultracold collisions 161

36. Exotic atoms and molecules; macromolecules; clusters

36.40.—c Atomic and molecular clusters
36.40.Cg Electronic and magnetic properties of cluster 429

40. ELECTROMAGNETISM, OPTICS, ACOUSTICS,
HEAT TRANSFER, CLASSICAL MECHANICS,
AND FLUID DYNAMICS

41. Electromagnetism; electron and ion optics

41.20.—q Applied classical electromagnetism

41.20.Cv Electrostatics; Poisson and Laplace equations,
boundary-value problems 700, 919
Magnetostatics; magnetic shielding, magnetic
induction, boundary-value problems 919, 1239
Electromagnetic wave propagation; radiowave
propagation 147, 315, 709, 1080, 1124, 1239
41.50.+h X-ray beams and X-ray optics 681

41.75.—i Charged-particle beams

41.75.Jv  Laser-driven acceleration 965

41.20.Gz

41.20.Jb

42. Optics

42.15.—i Geometrical optics 324

42.25.—-p Wave optics 408, 412, 709

42.25.Bs Wave propagation, transmission and absorption
147, 315

42.25.Fx Diffraction and scattering 1239

42.30.—d Imaging and optical processing 324, 408, 412

42.30.Wb Image reconstruction; tomography 315

42.50.—p Quantum optics

42.50.Nn Quantum optical phenomena in absorbing, ampli-
fying, dispersive and conducting media; coopera-
tive phenomena in quantum optical systems 1035,
1046

42.50.Wk Mechanical effects of light on material media,

microstructures and particles 1115

Lasers

General laser theory 1035, 1040

Gas lasers including excimer and metal-vapor

lasers 721

Laser optical systems: design and operation 301, 302

42.55.-f
42.55.Ah
42.55.Lt

42.60.—-v
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42.60.Jf Beam characteristics: profile, intensity, and power;
spatial pattern formation 408, 412
42.60.Lh Efficiency, stability, gain, and other operational

parameters 721

42.62.—b Laser applications

42.62.Fi Laser spectroscopy 977

42.65.-k Nonlinear optics

42.65.Es Stimulated Brillouin and Rayleigh scattering 1115

42.65.Jx Beam trapping, self-focusing and defocusing; self-
phase modulation 535

42.65.Tg Optical solitons; nonlinear guided waves 535

42.70.—a Optical materials

42.70.Ce Glasses, quartz 773

42.70.Nq Other nonlinear optical materials; photorefractive
and semiconductor materials 1035, 1040

42.70.Qs Photonic bandgap materials 1080

42.79.—e Optical elements, devices, and systems 681

42.79.Pw Imaging detectors and sensors 508

43. Acoustics

43.20.—f General linear acoustics

43.20.Gp Reflection, refraction, diffraction, interference,
and scattering of elastic and poroelastic waves 315

43.30.—k Underwater sound

43.30.Bp Normal mode propagation of sound in water 18

43.30.Cq Ray propagation of sound in water 18

43.30.Dr Hybrid and asymptotic propagation theories,
related experiments 18

43.40.+s Structural acoustics and vibration 1115

44. Heat transfer
44.25.+f Natural convection 356
45. Classical mechanics of discrete systems

45.50.—j Dynamics and kinematics of a particle and a system
of particles 700

46. Continuum mechanics of solids
46.40.—f Vibrations and mechanical waves 1115
47. Fluid dynamics

47.15.—x Laminar flows

47.15.G— Low-Reynolds-number (creeping) flows
47.15.gm Thin film flows 1008

47.20.—k Flow instabilities
47.20.Bp Buoyancy-driven
Benard) 356
Surface-tension-driven instability 356

Turbulent flows

Isotropic turbulence; homogeneous turbulence
808, 818

Hydrodynamic waves

Solitary waves 535

Wave breaking 535

Capillary waves 808, 818

Pattern selection; pattern formation

Theoretical aspects 356

Multiphase and stratified flows 356

instabilities (e.g., Rayleigh—
47.20.Dr
47.27.-i

47.27.Gs

47.35.—i
47.35.Fg
47.35.Jk
47.35.Pq
47.54.-r
47.54.Bd
47.55.—t

47.65.—d Magnetohydrodynamics and electrohydrodynamics
465
47.75.+f Relativistic fluid dynamics 1232

50. PHYSICS OF GASES, PLASMAS,
AND ELECTRIC DISCHARGES

52. Physics of plasmas and electric discharges

52.20.—j Elementary processes in plasmas 47

52.25.—b Plasma properties

52.25.Kn Thermodynamics of plasmas 429, 582

52.27.—h Basic studies of specific kinds of plasmas

52.27.Lw Dusty or complex plasmas; plasma crystals 965

52.30.—q Plasma dynamics and flow 115

52.35.—g Waves, oscillations, and instabilities in plasmas and

intense beams 929

Electromagnetic waves (e.g., electron-cyclotron,

Whistler, Bernstein, upper hybrid, lower hybrid)

147

52.35.Sb Solitons; BGK modes 535

52.38.—r Laser-plasma interactions 47

52.38.Kd Laser-plasma acceleration of electrons and ions
965

52.50.—b Plasma production and heating

52.50.Jm Plasma production and heating by laser beams
(laser-foil, laser-cluster, etc.) 603, 721

52.55.—s Magnetic confinement and equilibrium

52.55.Fa Tokamaks, spherical tokamaks 169, 190

52.70.—m Plasma diagnostic techniques and instrumentation
47

52.35.Hr

60. CONDENSED MATTER: STRUCTURAL,
MECHANICAL, AND THERMAL PROPERTIES

61. Structure of solids and liquids; crystallography

61.05.—a Techniques for structure determination

61.05.C— X-ray diffraction and scattering

61.05.cp X-ray diffraction 796

61.05.Qr Magnetic resonance techniques; Mossbauer spect-
roscopy (for structure determination only) 796

61.43.—j Disordered solids 522, 790

61.46.—w Structure of nanoscale materials 382, 522

61.50.—f Structure of bulk crystals

61.50.Ah Theory of crystal structure, crystal symmetry;

calculations and modeling 489

Crystallographic aspects of phase transforma-

tions; pressure effects 489, 657

61.50.Nw Crystal stoichiometry 489

61.66.—f Structure of specific crystalline solids

61.66.Fn Inorganic compounds 489

61.72.—y Defects and impurities in crystals; microstructure
1255, 1260

61.50.Ks

62. Mechanical and acoustical properties of condensed
matter

62.10. +s Mechanical properties of liquids 1061

62.20.—x Mechanical properties of solids 1255, 1260
62.20.Qp Friction, tribology, and hardness 1008

62.25.—g Mechanical properties of nanoscale systems 382
62.30. +d Mechanical and elastic waves; vibrations 1255, 1260
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62.50.—p High-pressure effects in solids and liquids 522, 773,
790, 1061

63. Lattice dynamics
63.50.—x Vibrational states in disordered systems 1061

64. Equations of state, phase equilibria,
and phase transitions

64.10. +h General theory of equations of state and phase
equilibria 429

64.30.—t Equations of state of specific substances 489

64.60.—i General studies of phase transitions 519, 1008

64.60.A — Specific approaches applied to studies of phase
transitions

64.60.ae Renormalization-group theory 519

64.60.ah  Percolation 519

64.60.al Fractal and multifractal systems 519

64.60.F — Equilibrium properties near critical points, critical
exponents 1061

64.60.fd  General theory of critical region behavior 1061

64.60.My Metastable phases 790
64.70.—p Specific phase transitions
64.70.K — Solid-solid transitions 657

65. Thermal properties of condensed matter

65.20.—w Thermal properties of liquids

65.20.De General theory of thermodynamic properties of
liquids, including computer simulation 1061

65.60. +a Thermal properties of amorphous solids and glasses:

heat capacity, thermal expansion, etc. 790

Thermal properties of small particles, nanocrystals,

nanotubes, and other related systems

Thermal properties of graphene 1140, 1146

65.80.—¢g
65.80.Ck
66. Nonelectronic transport properties of condensed matter

66.10. —x Diffusion and ionic conduction in liquids

66.10.Ed Ionic conduction 465

66.20.—d Viscosity of liquids; diffusive momentum transport

66.20.Cy Theory and modeling of viscosity and rheological
properties, including computer simulation 1061

67. Quantum fluids and solids
67.10.—j Quantum fluids: general properties 929, 935

68. Surfaces and interfaces; thin films and nanosystems
(structure and nonelectronic properties)

68.03.—g
68.03.Kn
68.35.—p

Gas-liquid and vacuum-liquid interfaces

Dynamics (capillary waves) 808, 818

Solid surfaces and solid-solid interfaces: structure
and energetic

68.35.Af Atomic scale friction 1008

68.60.—p Physical properties of thin films, nonelectronic 1008
68.65.—k Low-dimensional, mesoscopic, nanoscale and other
related systems: structure and nonelectronic pro-
perties

68.65.Pq Graphene films 1140

70. CONDENSED MATTER: ELECTRONIC
STRUCTURE, ELECTRICAL, MAGNETIC,
AND OPTICAL PROPERTIES

71. Electronic structure of bulk materials

71.10.—w Theories and models of many-electron systems 657

71.10.Fd Lattice fermion models (Hubbard model, etc.) 325

71.10.Hf Non-Fermi-liquid ground states, electron phase
diagrams and phase transitions in model systems
325

71.15.—m Methods of electronic structure calculations

71.15.Mb Density functional theory, local density approxi-
mation, gradient and other corrections 498

71.20.—b Electron density of states and band structure of
crystalline solids 325

71.23.—k Electronic structure of disordered solids 498

71.27.+a Strongly correlated electron systems; heavy fer-
mions 325, 657

71.30. +h Metal-insulator transitions and other electronic
transitions 325

71.35.—y Excitons and related phenomena 808

71.45.—d Collective effects 1035

71.70.—d Level splitting and interactions

71.70.Jp Nuclear states and interactions 657

72. Electronic transport in condensed matter

72.15.—v Electronic conduction in metals and alloys

72.15.Jf Thermoelectric and thermomagnetic effects 1140,
1146

72.15.Rn Localization effects (Anderson or weak localiza-
tion) 325

72.20.—i Conductivity phenomena in semiconductors and
insulators

72.20.Pa Thermoelectric and thermomagnetic effects 1140,
1146

72.25.—b Spin polarized transport 250

72.25.Hg Electrical injection of spin polarized carriers 808,
814

72.25.Pn Current-driven spin pumping 808, 814

72.25.Rb Spin relaxation and scattering 808, 814

72.80.—r Conductivity of specific materials

72.80.Vp Electronic transport in graphene 408, 1140, 1146

73. Electronic structure and electrical properties of surfaces,
interfaces, thin films, and low-dimensional structures

73.20.—r Electron states at surfaces and interfaces 408, 1080
73.20.Mf Collective excitations (including excitons, pola-
rons, plasmons and other charge-density excita-
tions) 1035, 1046, 1054

FElectronic structure of nanoscale materials and
related systems 1035

Electronic transport in nanoscale materials and
structures

Quantum wells 808, 814

73.22.-f
73.63.-b
73.63.Hs
74. Superconductivity

74.25.—q Properties of superconductors

74.25.Ha Magnetic properties including vortex structures
and related phenomena 607, 625
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74.25.0p Mixed states, critical fields, and surface sheaths
607, 625

74.25.Uv Vortex phases (includes vortex lattices, vortex
liquids, and vortex glasses) 639

74.25.Wx Vortex pinning (includes mechanisms and flux
creep) 639

74.50.+r Tunneling phenomena; Josephson effects 607, 625

74.72.—h Cuprate superconductors 325, 607, 625, 639

74.72.Hs Bi-based cuprates 607, 625

75. Magnetic properties and materials

75.10.—b General theory and models of magnetic ordering

75.10.Hk Classical spin models 1169

75.25.—j Spin arrangements in magnetically ordered mate-
rials (including neutron and spin-polarized electron
studies, synchrotron-source X-ray scattering, etc.)
1169

75.30.—m Intrinsic properties of magnetically ordered mate-
rials 408, 421

75.47.—m Magnetotransport phenomena; materials for mag-
netotransport 1255

75.50.—y Studies of specific magnetic materials 408, 421

75.50.Gg Ferrimagnetics 1169

75.70.—i Magnetic properties of thin films, surfaces, and
interfaces 1239

75.75.—c¢ Magnetic properties of nanostructures 1255

75.76.+j Spin transport effects 250

75.85.+t Magnetoelectric effects, multiferroics 557

76. Magnetic resonances and relaxations in condensed mat-
ter, Mossbauer effect

76.80. +y Mossbauer effect; other y -ray spectroscopy 657

77. Dielectrics, piezoelectrics, and ferroelectrics and their
properties

77.22.—d Dielectric properties of solids and liquids 498

77.55.—g Dielectric thin films

77.55.D— High-permittivity gate dielectric films

77.55.df For silicon electronics 498

77.84.—s Dielectric, piezoelectric,
antiferroelectric materials

77.84.Bw Elements, oxides, nitrides, borides, carbides, chal-
cogenides, etc. 498

ferroelectric, and

78. Optical properties, condensed-matter spectroscopy and
other interactions of radiation and particles with conden-
sed matter

78.20.—e Optical properties of bulk materials and thin films

498

78.20.Ek Optical activity 1035, 1054

78.20.Fm Birefringence 709

78.47.—p Spectroscopy of solid state dynamics 808

78.67.—n Optical properties of low-dimensional, mesoscopic,

and nanoscale materials and structures 808

Nanocrystals, nanoparticles, and nanoclusters

1035, 1040

78.67.Bf

78.67.Pt Multilayers; superlattices; photonic structures;
metamaterials 324, 1035, 1046
78.67.Wj Optical properties of grapheme 1140

78.68. + m Optical properties of surfaces 1124

78.70.—g Interactions of particles and radiation with matter
78.70.Bj  Positron annihilation 270

79. Electron and ion emission by liquids and solids; impact
phenomena

79.60.—i Photoemission and photoelectron spectra
79.60.Jv  Interfaces; heterostructures; nanostructures 508

80. INTERDISCIPLINARY PHYSICS AND RELATED
AREAS OF SCIENCE AND TECHNOLOGY

81. Materials science

81.05.—t Specific materials: fabrication, treatment, testing,
and analysis

81.05.Bx Metals, semimetals, and alloys 408, 421

81.05.U— Carbon/carbon-based materials

81.05.ue Graphene 408, 1140, 1146

81.05.Xj Metamaterials for chiral, bianisotropic and other
complex media 1035, 1046

81.07.—b Nanoscale materials and structures: fabrication and
characterization 382

81.07.0j Nanoelectromechanical systems (NEMS) 382

81.16.—c¢ Methods of micro- and nanofabrication and pro-
cessing

81.16.Ta Atom manipulation 270

81.30.—t Phase diagrams and microstructures developed by
solidification and solid-solid phase transformations
657

81.40.—z Treatment of materials and its effects on micro-

structure, nanostructure, and properties 270
82. Physical chemistry and chemical physics
82.45.—h Electrochemistry and electrophoresis 465
85. Electronic and magnetic devices; microelectronics

85.60.—q Optoelectronic devices 607

85.60.Gz Photodetectors (including infrared and CCD
detectors) 508

85.70.—w Magnetic devices 557

85.75.—d Magnetoelectronics; spintronics: devices exploiting
spin polarized transport or integrated magnetic
fields 250, 557, 1255

87. Biological and medical physics

87.10.—e General theory and mathematical aspects 1192

87.14.—g Biomolecules: types

87.14.E— Proteins 1192

87.15.—v Biomolecules: structure and physical properties
1192

87.19.—j Properties of higher organisms

87.19.L— Neuroscience 845

87.23.—n Ecology and evolution

87.23.Kg Dynamics of evolution 1152, 1155

87.53.—j Effects of ionizing radiation on biological systems
582

88. Renewable energy resources and applications

88.40.—j Solar energy
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88.40.H— Solar cells (photovoltaics)

88.40.hj Efficiency and performance of solar cells 508
88.40.M — Residential and commercial buildings
88.40.me Solar heating and cooling systems 603

89. Other areas of applied and interdisciplinary physics
89.60. -k Environmental studies 103

90. GEOPHYSICS, ASTRONOMY,
AND ASTROPHYSICS

91. Solid Earth physics

91.25.—r Geomagnetism and paleomagnetism; geoelectricity

91.25.Mf Magnetic field reversals: process and timescale
301, 305

91.35.—x Earth’s interior structure and properties 790

91.40.—k Volcanology

91.40.Qa Reactions and phase equilibria 790

91.60.—x Physical properties of rocks and minerals

91.60.Fe Equations of state 489, 773

92. Hydrospheric and atmospheric geophysics

92.10.—c¢
92.60.—¢

Physical oceanography 356

Properties and dynamics of the atmosphere; meteo-
rology

Climatology, climate change and variability 103
Global change 103

92.60.Ry
92.70. - j

94. Physics of the ionosphere and magnetosphere
94.30.—d Physics of the magnetosphere 301, 305

95. Fundamental astronomy and astrophysics;
instrumentation, techniques, and astronomical
observations

95.35.+d Dark matter (stellar, interstellar, galactic, and
cosmological) 3, 223

95.36. +x Dark energy 169, 204, 223, 876

95.55.—n Astronomical and space-research instrumentation

95.55.Ka X- and y-ray telescopes and instrumentation 681

95.55.Vj Neutrino, muon, pion, and other elementary
particle detectors; cosmic ray detectors 741
95.75.—z Observation and data reduction techniques; compu-

ter modeling and simulation 808, 825, 1098
95.75.Wx Time series analysis, time variability 845
95.85.—e Astronomical observations
95.85.Bh Radio, microwave (> 1 mm) 741

96. Solar system; planetology

96.12.—a Planetology of solid surface planets 773
96.25.—f Planetology of comets and small bodies 137
96.30.—t Solar system objects

96.30.Cw Comets 137

96.30.Ys Asteroids, meteoroids 137

96.50.—¢ Interplanetary physics 808, 825

96.50.S— Cosmic rays 741

96.60.—j Solar physics 301, 305, 808, 825, 929

97. Stars

97.10.—q Stellar characteristics and properties

97.10.Gz Accretion and accretion disks 115

97.10.Sj Pulsations, oscillations, and stellar seismology 929

97.60.—s Late stages of stellar evolution (including black
holes)

97.60.Jd Neutron stars 929, 935

97.80.—d Binary and multiple stars 115

98. Stellar systems; interstellar medium; galactic
and extragalactic objects and systems; the Universe

98.62.—g Characteristics and properties of external galaxies
and extragalactic objects
98.62.Gq Galactic halos 3

98.62.Js  Galactic nuclei (including black holes), circum-
nuclear matter, and bulges 3

98.65.—r Galaxy groups, clusters, and superclusters; large
scale structure of the Universe 223

98.70.—f Unidentified sources of radiation outside the Solar
System

98.70.Vc Background radiations 169, 210, 1098

98.80.—k Cosmology 169, 176, 204, 808, 831, 876, 1098

98.80.Cq Particle-theory and field-theory models of the
early Universe (including cosmic pancakes, cosmic
strings, chaotic phenomena, inflationary universe,
etc.) 169, 210



