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00. GENERAL

01. Communication, education, history, and philosophy

01.10.—m Announcements, news, and organizational

activities

Conferences, lectures, and institutes 199, 307,

311, 645, 813, 817, 827, 831, 833, 1017, 1037,

1045, 1199, 1299

01.30.—y Physics literature and publications

01.30.Tt Bibliographies 107, 217, 327, 443, 551, 651, 757,
869, 1095, 1317, 1319

01.30.Vv Book reviews 321

01.60. + q Biographies, tributes, personal notes, and obitua-
ries 207, 209, 211, 213, 215, 415, 547, 549, 755,
867,1020, 1023, 1026, 1028, 1033, 1075, 1082,
1089, 1091, 1207, 1313

01.65. + g History of science 71, 835, 844, 851, 859, 905, 908,
973, 1037, 1201, 1283

01.90. + g Other topics of general interest 106, 219, 330, 445,
546, 654, 759, 812, 980, 1088, 1209, 1315

01.10.Fv

02. Mathematical methods in physics

02.60.—x Numerical approximation and analysis 447
02.70.—c¢ Computational techniques 447

03. Quantum mechanics, field theories, and special relati-
vity

03.65.—w Quantum mechanics

03.65.Bz Foundations, theory of measurement, miscella-
neous theories 417, 421, 424, 427, 429, 432, 438,
597

03.65.Ud Entanglement and quantum nonlocality 597

03.65.Yz Decoherence; open systems; quantum statistical
methods 597

03.67.—a Quantum information 597, 1199

03.67.Dd Quantum cryptography 735

03.75. — b Matter waves

03.75.Fi Phase coherent atomic ensembles;
condensation phenomena 647, 1307

quantum

04. General relativity and gravitation

04.20.—q Classical general relativity 981, 1283

04.30.—w Gravitational waves: theory 1

04.50.+b Gravity in more than four dimensions, Kaluza-
Klein theory, unified field theories; alternative
theories of gravity 871

04.65. + e Supergravity 955

04.70.—s Physics of black holes 291, 821

04.80.—y Experimental studies of gravity

04.80.Nn Gravitational wave detectors and experiments 1,
291

05. Statistical physics, thermodynamics, and nonlinear
dynamical systems

05.30.—d Quantum statistical mechanics

05.30.Jp Boson systems 647

05.40.—a Fluctuation phenomena, random processes, noise,
and Brownian motion 447, 479

05.45.—a Nonlinear dynamics and nonlinear dynamical
systems

05.45.Gg Control of chaos, applications of chaos 735

05.45.Vx Communication using chaos 735

05.70.—a Thermodynamics

05.70.Ce Thermodynamic functions and equations of state

285

Phase transitions: general studies 307, 1229

Critical point phenomena 307, 1229

Nonequilibrium and irreversible thermodynamics

479

05.70.Fh
05.70.Jk
05.70.Ln

06. Metrology, measurements, and laboratory procedures

06.20.—f Metrology 1199

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

07.35. + k High-pressure apparatus; shock tubes; diamond
anvil cells 371

07.55.—w Magnetic instruments and components

07.55.Ge Magnetometers for magnetic field measuremets
1199

07.68. + m Photography, photographic instruments and tech-
niques; xerography 397

10. THE PHYSICS OF ELEMENTARY PARTICLES
AND FIELDS

11. General theory of fields and particles

11.10.—-z Field theory

11.10.Wx Finite-temperature field theory 1211

11.15.—q Gauge field theories 827

11.25.—w Theory of fundamental strings 827, 955

11.25.Mj Compactification and four-dimensional models
871
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11.27.+d Extended classical solutions; cosmic strings,
domain walls, texture 981

11.30.—j Symmetry and conservation laws

11.30.Er Charge conjugation, parity, time reversal, and
other discrete symmetries 135, 895

11.30.Pb Supersymmetry 479

12. Specific theories and interaction models; particle
systematics

12.10.—g Unified field theories and models 919

12.15.—y Electroweak interactions for extensions of gauge
or Higgs sector 1141

12.15.Hh Determination of Kobayashi-Maskawa matrix
elements 895

12.20.—m Quantum electrodynamics

12.20.Fv Experimental tests 1061

12.38.—t Quantum chromodynamics 1141, 1211

12.39.—x Phenomenological quark models

12.39.Fe Chiral Lagrangians 1211

12.60.—i Models beyond the standard model 871, 895, 931

12.60.Jv  Supersymmetric models 919, 955, 973

14. Properties of specific particles

14.60.-z
14.60.Pq
14.80. - j
14.80.Cp

Leptons

Neutrino mass and mixing 931

Other particles

Non-standard-model Higgs bosons 919

20. NUCLEAR PHYSICS
25. Nuclear reactions: specific reactions
25.43.+t Antiproton-induced reactions 135

26. Nuclear astrophysics

26.65.+t Solar neutrinos 931

28. Nuclear engineering and nuclear power studies

28.90.+i Other topics in nuclear engineering and nuclear
power studies 999

29. Experimental methods and instrumentation for elemen-
tary-particle and nuclear physics

29.25.—t Particle sources and targets
29.25.Bx Electron sources 1310
29.27.—a Beams in particle accelerators
29.27.Hj Polarized beams 1310
29.40.—n Radiation detectors

29.40.Wk Solid-state detectors 571

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 221

31.25.—v Electron correlation calculations for atoms and
molecules 221

32. Atomic properties and interactions with photons

32.70.—n Intensities and shapes of atomic spectral lines

32.70.Fw Absolute and relative intensities 1203

32.70.Jz Line shapes, widths, and shifts 1203

32.80.—t Photon interactions with atoms

32.80.Qk Coherent control of atomic interactions with
photons 597

34. Atomic and molecular collision processes and interac-
tions

34.20.—b Interatomic and intermolecular potentials and

forces, potential energy surfaces for collisions
34.20.Cf Interatomic potentials and forces 221, 1229
34.70.+e Charge transfer 221

36. Exotic atoms and molecules; macromolecules; clusters

36.10.—k Exotic atoms and molecules 135

40. ELECTROMAGNETISM, OPTICS, ACOU-
STICS, HEAT TRANSFER, CLASSICAL MEC-
HANICS AND FLUID MECHANICS

41. FElectromagnetism; electron and ion optics

41.60.—m Radiation by moving charges 571
42. Optics

42.25.—p Wave optics

42.25.Gy Edge and boundary effects; reflection and refrac-
tion 1267

42.25.Hz Interference 1203

42.30.—d Imaging and optical processing 617

42.50.—p Quantum optics 1061

42.50.Fx Cooperative phenomena;

superfluorescence 645

Effects of atomic coherence on propagation,

absorption, and amplification of light 1203

42.55.—f Lasers 631, 1061

42.55.Px Semiconductor lasers; laser diodes 813, 815

42.65.—k Nonlinear optics 631, 645, 1061

42.65.Tg Optical solitons; nonlinear guided waves 631

42.68.—w Atmospheric optics

42.68.Wt Remote sensing; LIDAR and adaptive systems
1061

42.70.—a Optical materials

42.70.Jk Polymers and organics 1018

42.81.—i Fiber optics

42.81.Qb Fiber waveguides, couplers, and arrays 53

superradiance and

42.50.Gy

44. Heat transfer

44.25.+f Natural convection 999
44.30. +v Heat flow in porous media 1255
44.40.+a Thermal radiation 1255
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47. Fluid dynamics
47.37.+q Hydrodynamic aspects of superfluidity 823

50. PHYSICS OF GASES, PLASMAS AND ELECT-
RIC DISCHARGES

52. Physics of plasmas and electric discharges

52.30.—q Plasma dynamics and flow 311

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

and intense beams 311

Magnetic confinement and equilibrium

52.55.Fa Tokamaks, spherical tokamaks 311

52.80.—s Electric discharges 1119

52.80.Mg Arcs; sparks; lightning; atmospheric electricity
1119

52.90.+z Other topics in physics of plasmas and electric
discharges 199

52.55.-s

60. CONDENSED MATTER: STRUCTURAL, MEC-
HANICAL AND THERMAL PROPERTIES

61. Structure of solids and liquids; crystallography

61.25.—f Studies of specific liquid structures

61.25.Bi Liquid noble gases 1229

61.25.Em Molecular liquids 1229

61.30.—v Liquid crystals 255

61.41.+e Polymers, elastomers, and plastics 479, 681

61.43.—j Disordered solids 681

61.43.Bn Structural modeling: serial-addition models, com-
puter simulation 681

61.43.Fs Glasses 53

61.43.Hv Fractals; macroscopic aggregates 681

61.46. +w Nanoscale materials: clusters, nanoparticles, nano-
tubes, and nanocrystals 681

61.66.—f Structure of specific crystalline solids 785

61.72.—y Defects and impurities in crystals; microstructure

61.72.Ji  Point defects (vacancies, interstitials, color cen-
ters, etc.) and defect clusters 785

61.72.Lk Linear defects: dislocations, disclinations 655,
1189

61.72.Ss Impurity concentration, distribution, and gra-

dients 1189
61.80.—x Physical radiation effects, radiation damage
61.80.Fe Electrons and positron radiation effects 571
61.80.Jh Ion radiation effects 95
61.82.—d Radiation effects on specific materials
61.82.Ms Insulators 95
61.85.+p Channeling phenomena 571

62. Mechanical and acoustical properties of condensed
matter

62.25. +g Mechanical properties of nanoscale materials 655
62.50. +p High-pressure and shock-wave effects in solids and
liquids 371

63. Lattice dynamics

63.20.—e Phonons in crystal lattices 785

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

64.10. +h General theory of equations of state and phase
equilibria 173, 285

64.60.—i General studies of phase transitions 307

64.60.Qb Nucleation 331

64.70.—p Specific phase transitions

64.70.Dv Solid-liquid transitions 285, 1229

64.70.Fx Liquid-vapor transitions 331, 1229

64.70.Kb Solid-solid transitions 173

64.75.+¢g Solubility, segregation, and mixing; phase separa-
tion 553, 1189

66. Transport properties of condensed matter

66.30.—h Diffusion in solids
66.30.Jt  Diffusion of impurities 1189

67. Quantum fluids and solids; liquid and solid helium

67.40.—w Boson degeneracy and superfluidity of “He
67.40.Kh Thermodynamic properties 135

68. Surfaces and interfaces; thin films and low-dimensional
systems

68.10. —m Fluid surfaces and fluid-fluid interfaces

68.10.Cr Surface energy 1229

68.10.Jy Kinetics (evaporation, adsorption, condensation,
catalysis, etc.) 725

68.35.—p Solid surfaces and solid-solid interfaces: Structure
and energetics

68.35.Rh Phase transitions and critical phenomena 761

68.55.—a Thin film structure and morphology 95, 8§13

68.65.—k Low-dimensional, mesoscopic, and nanoscale
systems: structure and nonelectronic properties
761, 1045

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

71. Electronic structure of bulk materials

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

71.10.Pm Fermions in reduced dimensions 761

71.24.+ q Electronic strucrure of clusters and nanoparticles
1299

71.27.+a Strongly correlated electron systems; heavy fer-
mions 553, 1045

71.35.—y Excitons and related phenomena

71.35.Cc Intrinsic properties of excitons; optical absorp-

tion spectra 397

Electron-hole drops and electron-hole plasma

645

Excitons in magnetic fields; magnetoexcitons

1307

Collective effects (Bose effects, phase space

filling, and excitonic phase transitions) 1307

71.45.—d Collective effects

71.45.Gm Exchange, correlation, dielectric and magnetic
response functions, plasmons 1301

71.35.Ee

71.35.Ji

71.35.Lk
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71.55.—i Impurity and defect levels
71.55.Eq III-V semiconductors 1301

72. Electronic transport in condensed matter

72.10.—d Theory of electronic transport; scattering mecha-
nisms 553

72.10.Fk Scattering by point defects, dislocations, surfaces,
and other imperfections 541

72.15.—v Electronic conduction in metals and alloys

72.15.Qm Scattering mechanisms and Kondo effect 541

72.20.—i Conductivity phenomena in semiconductors and

insulators

Charge carriers: generation, recombination, life-

time, and trapping 53

72.20.Jv

73. Electronic structure and electrical properties of surfa-
ces, interfaces, thin films, and low-dimensional structu-
res

73.20.—r Electron states at surfaces and iterfaces

73.20.Mf Collective excitations 1301

73.40.—c¢ Electronic transport in interface structures

73.40.Gk Tunneling 1299, 1301

73.40.Kp III-V semiconductor-to-semiconductor contacts,
p — n junctions, and heterojunctions 655

73.50.—h Electronic transport phenomena in thin films 95

73.61.—r Electrical properties of specific thin films and layer
structures 95, 761, 1304

73.61.Ey III-V semiconductors 1299

73.61.Tm Nanocrystalline materials 1299

74. Superconductivity

74.20.—z Theories and models of superconducting state

74.20.Mn Nonconventional mechanisms 515

74.25.—q General properties; correlations between physical
properties in normal and superconducting states
515

74.25.Jb  Electronic structure 515

74.40. +k Fluctuations 647

74.72.—h High-T, compounds 515

75. Magnetic properties and materials

75.10.—b General theory and models of magnetic ordering
109

75.20.— g Diamagnetism, paramagnetism, and superpara-
magnetism

75.20.Hr Local moment in compounds and alloys; Kondo
effect, valence fluctuations, heavy fermions 541

75.30.—m Intrinsic properties of magnetically ordered mate-
rials 109

75.30.Vn Colossal magnetoresistance 109, 553

75.50.—y Studies of specific magnetic materials 109

77. Dielectrics, piezoelectrics, and ferroelectrics and their
properties

77.80.—e Ferroelectricity and antiferroelectricity
77.80.Bh Phase transitions and Curie point 1037

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

78.55.—m Photoluminescence 1018

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

79.20.—m Impact phenomena

79.20.Rf Atomic, molecular, and ion beam impact and
interactions with surfaces 95

Photoemission and photoelectron spectra
Interfaces; heterostructures; nanostructures 1310

79.60.—i
79.60.Jv

80. INTERDISCIPLINARY PHYSICS AND RELA-
TED AREAS OF SCIENCE AND TECHNOLOGY

81. Materials science

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

and analysis 95

81.07.—b Nanoscale materials and structures: fabrication
and characterization 1045

81.07.Nb Molecular nanostructures 1018

81.15.+2z Methods of deposition of films and coatings; film

growth and epitaxy 655

82. Physical chemistry and chemical physics

82.50.—m Photochemistry 397
82.70.—y Disperse systems; complex fluids
82.70.Rr Aerosols and foams 725

83. Rheology

83.10.—y Fundamentals and theoretical

83.10.Dd Dynamics of continuous media 315

83.70.—f Material form

83.70.Jr Liquid crystals: nematic, cholesteric, smectic,
discotic, etc. 255

83.80.—k Material type

83.80.Nb Geological materials: Earth, magma, ice, rocks,

etc. 315

Techniques and apparatus

Viscosity measurements 255

83.85.—c¢
83.85.Jn

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

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

84.40.Xb Telemetry: remote control, remote sensing; radar
735

85. Electronic and magnetic devices; microelectronics

85.30.—z Semiconductor devices
85.30.Tv Field effects devices 1304
85.30.Vw Low-dimensional quantum devices 813, 815, 1304
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87. Biological and medical physics

87.10. + e General theory and mathematical aspects 1093

87.15. —v Biomolecules: structure and physical properties
1093

87.16.—b Subcellular structure and processes 617

87.57.—s Maedical imaging: general 447

87.64.—t Spectroscopic and microscopic techniques in biop-

hysics and medical physics

Light microscopy: bright-field, dark- field, phase

contrast, DIC 617

87.90. +y Other topics in biological and medical physics 1093

87.64.Rr

87. Other areas of applied and interdisciplinary physics

89.70. + ¢ Information science 1093

90. GEOPHYSICS, ASTRONOMY, AND ASTROP-
HYSICS

91. Solid Earth physics

91.60.—x Physical properties of rocks and minerals
91.60.Gf High-pressure behavior 371

92. Hydrospheric and atmospheric geophysics

92.10.—c Physics of the oceans

92.10.Rw Sea ice 315

92.60.—e Meteorology

92.60.Jg Water in the atmosphere (humidity, clouds,
evaporation, precipitation) 331, 725

92.60.Pw Atmospheric electricity 1119

95. Fundamental astronomy and astrophysics; instrumen-
tation, techniques, and astronomical observations

95.30.—-k Fundamental aspects of astrophysics

95.30.Jx Radiative transfer; scattering 1255

95.35.+d Dark matter (stellar, interstellar, galactic, and
cosmological) 8§18, 919, 931

95.55.—n Astronomical and space-research instrumentation

95.55.Jz Radio telescopes and instrumentation; hetero-
dyne receivers 1
95.75.—z Observation and data reduction techniques; com-

puter modeling and simulation
95.75.Kk Interferometry 203
95.85.—e Astronomical observations (additional primary
heading(s) must be chosen with these entries to
represent the astronomical objects and/or proper-
ties studied)
Radio, microwave ( >1 mm) 817
Gravitational radiation, magnetic fields, and
other observations 1

95.85.Bh
95.85.5z

96. Solar System

96.35.—j Planetary, asteroid, cometary, and satellite cha-
racteristics and properties 321

Interplanetary space

Interplanetary gas and dust (including gegensc-

hein and zodiacal light) 203

96.50.— ¢
96.50.Dj

96.60.—j Solar physics
96.60.Pb Corona; coronal loops, streamers, and holes 203

97. Stars

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

97.60.Gb Pulsars 823

97.60.Jd Neutron stars 823

97.60.Lf Black holes 291

97.80.—d Binary and multiple stars

97.80.Jp X-ray binaries 821

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

98.35.—a Characteristics and properties of the Milky Way

galaxy

Galactic center, bar, circumnuclear matter, and

bulge (including black hole and distance measu-

rements) 821

98.62.—g Characteristics and properties of external galaxies
and extragalactic objects

98.35.Jk

98.62.Js  Galactic nuclei (including black holes), circum-
nuclear matter, and bulges 291
98.65.—r Galaxy groups, clusters, and superclusters; large

scale structure of the Universe 818

98.80.—k Cosmology 1099

98.80.Cq Particle-theory and field-theory models of the
early Universe 817, 981

98.80.Es Observational cosmology 817



