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00. GENERAL

01. Communication, education, history, and philosophy

01.10.—m
01.10.Fv

01.30.-y
01.30.Bb
01.30.Tt

01.40.—d
01.50.—i
01.50.Pa
01.55.+b
01.60. +q

01.65.+¢
01.70. +w
01.90.+¢g

Announcements, news, and organizational activities
Conferences, lectures, and institutes 229, 233, 473,
475, 480, 485, 486, 488, 701, 705, 712, 716, 945, 949,
959, 963, 1295, 1299, 1303, 1306, 1313, 1455, 1458,
1461, 1466, 1466, 1468

Physics literature and publications 1067, 1219
Publications of lectures 1072, 1091, 1103
Bibliographies 111, 239, 493, 727, 847, 971, 1219,
1222, 1319, 1359, 1475

Education 1219

Educational aids 1067, 1219

Laboratory experiments and apparatus 609

General physics 213

Biographies, tributes, personal notes, and obituaries
91, 109, 371, 473, 491, 615, 723, 725, 837, 839, 841,
967, 1068, 1087, 1102, 1111, 1317, 1471, 1473
History of science 85,91, 235, 236, 373, 843, 969, 1067
Philosophy of science 843

Other topics of general interest 84, 213, 220, 334,472,
600, 700, 812, 930, 1110, 1224, 1294, 1448

02. Mathematical methods in physics

02.20.-a

Group theory 729

03. Quantum mechanics, field theories, and special relativity

03.30.+p
03.50.—z
03.50.De
03.65.—-w
03.65.Bz

03.65.Fd
03.67.—a
03.67.Lx
03.75.-b
03.75.Be
03.80. +r

Special relativity 849

Classical field theories

Classical electromagnetism, Maxwell equations 357
Quantum mechanics 907, 1067

Foundations, theory of measurement, miscellaneous
theories 843

Algebraic methods 813

Quantum information

Quantum computation 335, 349

Matter waves

Atom and neutron optics 701

General theory of scattering 85

04. General relativity and gravitation

04.40.—b Self-gravitating systems; continuous media and classi-
cal fields in curved spacetime

Relativistic stars: structure, stability, and oscillations
959

Experimental studies of gravity

Experimental tests of gravitational theories 609

04.40.Dg

04.80.—y
04.80.Cc

05. Statistical physics, thermodynamics, and nonlinear
dynamical systems

Classical statistical mechanics 647

Nonlinear dynamics and nonlinear dynamical systems
31,671

Fractals 229

Self-organized systems 1165

05.20.—y
05.45.—a

05.45.Df
05.65.+b

06. Metrology, measurements, and laboratory procedures

06.20.—f Metrology
06.20.Jr  Determination of fundamental constants 609

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

07.05.—t
07.05.Tp
07.60.j
07.60.Vg
07.77.-n

Computers in experimental physics

Computer modeling and simulation 1045

Optical instruments and equipment

Fiber-optic instruments 849

Atomic, molecular, and charged-particle sources and
detectors 1131

10. THE PHYSICS OF ELEMENTARY PARTICLES
AND FIELDS

11. General theory of fields and particles

11.10. -z
11.10.Kk
11.15.—q
11.15.Pg

Field theory

Field theories in dimensions other than four 377
Gauge field theories 729, 977

Expansions for large numbers of components (e.g.,
1/N, expansions) 377

Theory of fundamental strings 977

Symmetry and conservation laws

Supersymmetry 729

11.25.-w
11.30.-j
11.30.Pb
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12. Specific theories and interaction models; particle
systematics

12.20.-m Quantum electrodynamics 977
12.38.—t Quantum chromodynamics 551
12.38.Aw General properties of QCD 377, 497
12.39.—x Phenomenological quark models 497

13. Specific reactions and phenomenology

13.65.+i Hadron production by electron—positron collisions
551

13.87.—a Jets in large-Q? scattering 551
14. Properties of specific particles

14.20.—c Baryons (including antiparticles)
14.20.Lq Charmed baryons 497
14.20.Mr Bottom baryons 497

20. NUCLEAR PHYSICS
28. Nuclear engineering and nuclear power studies

28.52.—s Fusion reactors 1466

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

31.15.—p Calculations and mathematical techniques in atomic
and molecular physics (excluding electron correlation
calculations)

Ab initio calculations 336

Semi-empirical and empirical calculations (differen-
tial overlap, Hiickel, PPP methods, etc.) 335, 349
Density-functional theory 335, 336

Group theory 813

31.15.Ar
31.15.Ct

31.15.Ew
31.15.Hz

32. Atomic properties and interactions with photons

32.10.—f
32.10.Dk
32.80.—t
32.80.Cy

Properties of atoms

Electric and magnetic moments, polarizability 155
Photon interactions with atoms

Atomic scattering, cross sections, and form factors;
Compton scattering 155

33. Molecular properties and interactions with photons

33.15.—e Properties of molecules
33.15.Bh General molecular conformation and symmetry;
stereochemistry 813

34. Atomic and molecular collision processes
and interactions

34.10. +x General theories and models of atomic and molecular
collisions and interactions 3

Scattering of atoms and molecules 1131

Charge transfer 3

Electron scattering

Atomic excitation and ionization by electron impact
155

34.50.—s
34.70. +e
34.80. i

34.80.Dp

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

41. FElectromagnetism; electron and ion optics

41.20.—q
41.20.Cv

Applied classical electromagnetism

Electrostatics; Poisson and Laplace equations, boun-
dary-value problems 357, 1449

Electromagnetic wave propagation; radiowave pro-
pagation 601

41.60.—m Radiation by moving charges 241

41.75.—i Charged-particle beams

41.75.Ak Positive-ion beams 1225

41.20.Jb

42. Optics

42.15.-i
42.25.-p
42.25.Bs
42.25.Fx
42.25.Gy

Geometrical optics 1215

Wave optics

Wave propagation, transmission and absorption 363
Diffraction and scattering 601

Edge and boundary effects; reflection and refraction
363

Quantum optics 907

Nonclassical field states; squeezed, antibunched, and
sub-Poissonian states; operational definitions of the
phase of the field; phase measurements 907

Lasers 1468

General laser theory 301

Semiconductor lasers; laser diodes 1072, 1091
Nonlinear optics

Stimulated Raman scattering; CARS 743

Harmonic generation, frequency conversion 743
Ultrafast processes; optical pulse generation and
pulse compression 743

Nonlinear waveguides 743

42.50.-p
42.50.Dv

42.55.—-f
42.55.Ah
42.55.Px

42.65.-k
42.65.Dr
42.65.Ky
42.65.Re

42.65.Wi

42.68.—w Atmospheric optics 85

42.79.—e Optical elements, devices, and systems
42.79.Bh Lenses, prisms, and mirrors 1215
42.81.—i Fiber optics

42.81.Pa Sensors, gyros 849

44. Heat transfer

44.35.+c¢ Heat flow in multiphase systems 691

45. Classical mechanics of discrete systems

45.20. —d Formalisms in classical mechanics 1271

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

45.50.Pk Celestial mechanics 1271

47. Fluid dynamics

47.27.-i
47.27.Te

Turbulent flows, convection, and heat transfer
Convection and heat transfer 691

50. PHYSICS OF GASES, PLASMAS, AND ELECT-
RIC DISCHARGES
51. Physics of gases

51.50.+v Electrical properties 1411
52. Physics of plasmas and electric discharges
52.20.—j Elementary processes in plasmas

52.20.Hv Atomic, molecular, ion, and heavy-particle collisions
1021
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52.25.-b Plasma properties

52.25.Fi  Transport properties 1411

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

Electrostatic waves and oscillations (e.g., ion-acou-
stic waves) 1021

Electromagnetic waves 241

Laser — plasma interactions

Rayleigh scattering; stimulated Brillouin and Raman
scattering 1021

52.40.—w Plasma interactions (nonlaser)

52.40.Mj Particle beam interactions in plasmas 1113

52.57. -z Laser inertial confinement 1466

52.75.—d Plasma devices

52.75.Pv  High-voltage diodes 1113

52.80.—s Electric discharges 1449

52.80.Mg Arcs; sparks; lightning, atmospheric electricity 1113
52.80.Vp Discharge in vacuum 1113

52.35.Fp

52.35.Hr
52.38.—r
52.38.Bv

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

61. Structure of solids and liquids; crystallography

61.12.—q Neutron diffraction and scattering 701
61.20.—p Structure of liquids

61.20.Ne Structure of simple liquids 647
61.43.—j Disordered solids

61.43.Er Other amorphous solids 486
61.44.—n Semi-periodic solids

61.44.Br Quasicrystals 233

61.46. +w Nanoscale materials: clusters, nanoparticles, nanotu-
bes, and nanocrystals 229, 1295, 1303, 1306
Crystalline state

Theory of crystal structure, crystal symmetry; calcu-
lations and modeling 229 , 1361

Crystallographic aspects of phase transformations;
pressure effects 480, 1361

61.66. —f Structure of specific crystalline solids

61.66.Bi  Elemental solids 1361

61.50.—f
61.50.Ah

61.50.Ks

62. Mechanical and acoustical properties of condensed
matter

62.20.—x Mechanical properties of solids
62.20.Dc  Elasticity, elastic constants 488

64. Equations of state, phase equilibria, and phase trans-
itions

64.30. +t Equations of state of specific substances 931
64.60.—i General studies of phase transitions
64.60.Kw Multicritical points 931

64.70.—p Specific phase transitions

64.70.Dv  Solid —liquid transitions 647, 931

64.70.Pf  Glass transitions 647

66. Transport properties of condensed matter
(nonelectronic)

66.70. +f Nonelectronic thermal conduction and heat-pulse
propagation in solids; thermal waves 573

68. Surfaces and interfaces; thin films and low dimensional
systems (structure and nonelectronic properties)

68.65. — k Low-dimensional, mesoscopic, and nanoscale systems:
structure and nonelectronic properties 1461

70. CONDENSED MATTER: ELECTRONIC STRUC-
TURE, ELECTRICAL, MAGNETIC, AND OPTI-
CAL PROPERTIES

71. Electronic structure of bulk materials

71.23.—k Electronic structure of disordered solids 1283
71.23.An Theories and models; localized states 875

71.23.Ft  Quasicrystals 233

71.30. +h Metal —insulator transitions and other electronic
transitions 1283

Polaritons 1371

Impurity and defect levels 875

Positron states 67

71.36.+¢
71.55.-i
71.60.+z

72. Electronic transport in condensed matter
72.10.—d Theory of electronic transport; scattering mechanisms
573

Electronic conduction in metals and alloys 1411

Electrical and thermal conduction in crystalline
metals and alloys 573

72.15.-v
72.15.Eb

72.15.Rn Localization effects (Anderson or weak localization)
233, 1283

72.20.—i Conductivity phenomena in semiconductors and insu-
lators

72.20.Pa  Thermoelectric and thermomagnetic effects 573

72.55.+s Magnetoacoustic effects 193
73. Electronic structure and electrical properties of surfaces,
interfaces, thin films, and low-dimensional structures

73.21.-b Electron states and collective excitations in multi-
layers, quantum wells, mesoscopic, and nanoscale
systems

Quantum dots 1455

Electronic structure of nanoscale materials: clusters,
nanoparticles, nanotubes, and nanocrystals 401

73.40. — ¢ Electronic transport in interface structures

73.40.Gk Tunneling 1458

73.40.Rw Metal —insulator —metal structures 1458

73.50.—h Electronic transport phenomena in thin films
73.50.Mx High-frequency effects; plasma effects 1461
73.50.Rb Acoustoelectric and magnetoacoustic effects 193
73.63.—b Electronic transport in mesoscopic or nanoscale
materials and structures

Nanotubes 401

73.21.La
73.22.-f

73.63.Fg
74. Superconductivity

74.20.—z Theories and models of superconducting state
74.20.Mn Nonconventional mechanisms 712

74.20.Rp Pairing symmetries (other than s-wave) 712
74.50.+r Proximity effects, weak links, tunneling phenomena,
and Josephson effects 113, 705

Transition temperature variations 113

Effects of crystal defects, doping and substitution
705, 712

High- T compounds 705, 716

Hg-based cuprates 701

Spatially inhomogeneous structures

74.62.—c
74.62.Dh

74.72.~h
74.72.Gr
74.80.— ¢
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74.80.Dm Superconducting layer structures: superlattices, hete-
rojunctions, and multilayers 113
74.80.Fp Point contacts; SN and SNS junctions 113

75. Magnetic properties and materials
75.10.-b

75.10.Jm
75.25.+z

General theory and models of magnetic ordering
Quantized spin models 1313

Spin arrangements in magnetically ordered materials
(including neutron and spin-polarized electron studies,
synchrotron-source X-ray scattering, etc.) 617
Critical-point effects, specific heats, short-range order
Dynamic properties (dynamic susceptibility, spin
waves, spin diffusion, dynamic scaling, etc.) 617
Studies of specific magnetic materials 617
Nonmetallic ferromagnetic materials 1295
Antiferromagnetics 193, 1313

Molecular magnets 1303, 1306

Domain effects, magnetization curves, and hysteresis
Domain walls and domain structure 617, 1165
Magnetization curves, hysteresis, Barkhausen and
related effects 1165

Magnetic properties of thin films, surfaces, and
interfaces 1458

Interfacial magnetic properties (multilayers, super-
lattices) 1299

75.70.Kw Domain structure (including magnetic bubbles) 1165
75.70.Pa  Giant magnetoresistance 1299

75.40.—s
75.40.Gb

75.50.—y
75.50.Dd
75.50.Ee
75.50.Xx
75.60.—d
75.60.Ch
75.60.Ej

75.70. -1

75.70.Cn

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

78.20.—e Optical properties of bulk materials and thin films 363
78.20.Bh  Theory, models, and mumerical simulation 1371
78.20.Ci  Optical constants 1215

78.30. —j Infrared and Raman spectra

78.30.Fs III-V and II- VI semiconductors 1461

78.40. — q Absorption and reflection spectra: visible and ultravio-
let 1371

78.66. — w Optical properties of specific thin films 1371

78.67.—n Optical properties of nanoscale materials and structu-

res 1072, 1091

Quantum dots 1455

Interactions of particles and radiation with matter

Positron annihilation 67

78.67.Hc
78.70.— g
78.70.B;

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

79.20.—m Impact phenomena (including electron spectra and
sputtering)

79.20.Ds Laser-beam impact phenomena 301

80. INTERDISCIPLINARY PHYSICS AND RELATED
AREAS OF SCIENCE AND TECHNOLOGY

81. Materials science

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

81.07.De Nanotubes 401

81.10.—h Methods of crystal growth; physics of crystal growth
485

81.15.—-z Methods of deposition of films and coatings; film

growth and epitaxy

81.15.Fg Laser deposition 301

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

81.30.Hd Constant-composition solid—solid phase transforma-
tions: polymorphic, massive, and order—disorder
475, 486, 488

82. Physical chemistry and chemical physics

82.55.+e¢ Radiochemistry (including hot atom reactions, posit-
ronium and muonium chemistry) 67, 1131

84. Electronics; radiowave and microwave technology; direct
energy conversion and storage

84.40.—x Radiowave and microwave (including millimeter wave)
technology

84.40.Ba Antennas: theory, components, and accessories 439

84.70.+p High-current and high-voltage technology: power
systems; power transmission lines and cables (inclu-
ding superconducting cables) 716

85. Electronic and magnetic devices; microelectronics

85.25.—j Superconducting devices

85.25.Kx Superconducting wires, fibers, and tapes 716

85.30.—z Semiconductor devices 1103

85.30.Mn Junction breadown and tunneling devices (including

resonance tunneling devices) 1458

Microelectronics: LSI, VLSI, ULSI; integrated cir-

cuit fabrication technology 1103

Optoelectronic devices

Photodetectors (including infrared and CCD detec-

tors) 875

85.40.—e¢

85.60.—q
85.60.Gz

87. Biological and medical physics

87.10.+e
87.15.—v
87.15.By

87.15.He
87.18.—h

General theory and mathematical aspects 671, 1247
Biomolecules: structures and physical properties
Structure and bonding 1247

Dynamics and conformational changes 1247
Multicellular phenomena

87.18.Sn  Neural networks 1189

87.19.—j Properties of higher organisms

87.19.Dd Information processing in vision and hearing 1189
87.19.La Neuroscience 1189

87.19.Uv
87.80.—y

Haemodynamics, pneumodynamics 671
Biological techniques and instrumentation; biomedical
engineering 1247

89. Other areas of applied and interdisciplinary physics

89.20.—a Interdisciplinary applications of physics 1045
89.65.—s Social systems
89.65.Gh Economics, business, and financial markets 1045

90. GEOPHYSICS, ASTRONOMY, AND ASTROPHY-
SICS

91. Solid Earth physics

91.35.-x
91.35.Gf
91.35.Lj

91.60. - x

Earth’s interior structure and properties
Structure of the crust and upper mantle 480
Composition of Earth’s interior 480
Physical properties of rocks and minerals 488
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92. Hydrospheric and atmospheric geophysics

92.10.—c Physics of the oceans 31

92.10.Hm Surface waves, tides, and sea level 777
92.20.—h Interdisciplinary aspects of oceanography
92.20.Rb Plankton 31

92.60.—e Meteorology

92.60.Ek Convection, turbulence, and diffusion 691
92.60.Wc Weather analysis and prediction 777
92.70.—j Global change

92.70.Gt Climate dynamics 777

94. Aeronomy and magnetospheric physics

94.10.—s Physics of the neutral atmosphere
94.10.Gb Absorption and scattering of radiation 85

95. Fundamental astronomy and astrophysics; instrumenta-
tion, techniques, and astronomical observations

95.30.-k
95.30.Gv
95.85.—e
95.85.Bh

Fundamental aspects of astrophysics
Radiation mechanisms; polarization 241
Astronomical observations

Radio, microwave ( > 1 mm) 439

96. Solar System

96.40.—z Cosmic rays

96.40.Pq Extensive air showers 439
96.60.—j Solar physics 949

97. Stars

97.20.—w Normal stars (by class): general or individual 1468

97.20.Vs  Low luminosity stars, subdwarfs, and brown dwarfs
945

97.60.—s Late stages of stellar evolution (including black holes)
959

97.60.Bw Supernovae 963

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

98.80.—k Cosmology
98.80.Bp Origin and formation of the Universe 221
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