
01. Communication, education, history, and philosophy

01.10.ÿm Announcements, news, and organizational activities
01.10.Fv Conferences, lectures, and institutes 455, 541, 552,

1013, 1121, 1243
01.30.ÿy Physics literature and publications 308, 1132
01.30.Ee Monographs and collections 268, 308, 575, 1112,

1133, 1134, 1135
01.30.Kj Handbooks, dictionaries, tables, and data compi-

lations 1132
01.30.MmTextbooks for graduates and researchers 1367
01.60.+q Biographical, historical, and personal notes 107,

111, 239, 343, 463, 569, 571, 573, 785, 787, 789,
791, 893, 895, 897, 1247, 1361, 1363, 1365

01.65.+g History of science 101, 337, 429, 541, 899, 903, 1349
01.75.+m Science and society 1295
01.90.+g Other topics of general interest 56, 237, 286, 428,

540, 688, 778, 886, 1000, 1086, 1242, 1348.

02. Mathematical methods in physics

02.30.ÿf Function theory, analysis 1112
02.30.Sa Functional analysis 1295
02.50.ÿr Probability theory, stochastic processes, and stati-

stics 268
02.90.+p Other topics in mathematical methods in physics

1112, 1295

03. Classical and quantum physics: mechanics and éelds

03.30.+p Special relativity 455, 1022
03.50.ÿz Classical field theory 377
03.50.Kk Other special classical éeld theories 377
03.65.ÿw Quantum mechanics 1133
03.65.Bz Foundations, theory of measurement, miscella-

neous theories (including Aharonov ëBohm
effect, Bell inequalities, Berry's phase) 309, 323

03.80.+r General theory of scattering 268

04. General relativity and gravitation

04.20.ÿq Classical general relativity 337
04.40.ÿb Self-gravitating systems; continuous media and

classical fields in curved spacetime
04.40.Dg Relativistic stars: structure, stability, and oscilla-

tions 1128

05. Statistical physics and thermodynamics

05.30.ÿd Quantum statistical mechanics 241
05.30.Jp Boson systems 649
05.40.+j Fluctuation phenomena, random processes, and

Brownian motion 109, 799
05.45.+b Theory and models of chaotic systems 167
05.50.+q Lattice theory and statistics; Ising problems 1121
05.60.+w Transport processes: theory 1095
05.70.ÿa Thermodynamics 1087, 1095
05.90.+mOther topics in statistical physics and thermodyna-

mics 1069, 1135

06. Metrology, measurements, and laboratory procedures

06.30.ÿk Measurements common to several branches of
physics and astronomy

06.30.Gv Velocity, acceleration, and rotation 1022

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

07.50.ÿe Electrical and electronic components, instruments,
and techniques

07.50.Yd Other electrical and electronic components, instru-
ments, and techniques 17

07.60.ÿj Optical instruments, equipment, and techniques
07.60.Ly Interferometers 799
07.75.+h Mass spectrometers and related techniques 287
07.81.+a Electron, ion spectrometers, and related techniques

287

11. General theory of éelds and particles

11.10.ÿz Field theory 241
11.30.ÿj Symmetry and conservation laws 1022, 1213
11.80.ÿm Relativistic scattering theory 268

12. Speciéc theories and interaction models; particle
systematics

12.15.ÿy Electroweak interactions
12.15.Ff Quark and lepton masses and mixing 811, 849
12.15.Lk Electroweak radiative corrections 241
12.20.ÿm Quantum electrodynamics 309, 1022
12.39.ÿx Phenomenological quark models
12.39.Dc Skyrmions 555
12.60.ÿi Models beyond the standard model 775, 1213

13. Speciéc reactions and phenomenology

13.15.+g Neutrino interactions 241
13.90.+i Other topics in specific reactions and phenomeno-

logy of elementary particles 775

14. Properties of speciéc particles

14.60.ÿz Leptons 14.60.Pq Neutrino mass and mixing 811,
849

24. Nuclear reactions: general

24.80.+y Nuclear tests of fundamental interactions and
symmetries 1213

28. Nuclear engineering and nuclear power studies

28.70.+y Nuclear explosions 107, 1119

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

29.20.ÿc Cyclic accelerators and storage rings
29.20.Hm Cyclotrons 3
29.90.+r Other topics in elementary-particle and nuclear

physics experimental methods and instrumentation
775

32. Atomic properties and interactions with photons

32.80.ÿt Photon interactions with atoms 1249
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32.80.Pj Optical cooling of atoms; trapping 649

36. Studies of special atoms, molecules, and their ions;
clusters

36.20.ÿr Macromolecules and polymer molecules 113, 129,
269

36.40.-c Atomic and molecular clusters
36.40.Vz Optical properties of clusters 1169
36.40.Wa Charged clusters 1169

41. Electromagnetism; electron and ion optics

41.20.ÿq Electric, magnetic, and electromagnetic fields 1107
41.20.Jb Electromagnetic wave propagation; radiowave

propagation 1201
41.60.ÿm Radiation by moving charges
41.60.Bq Cherenkov radiation 793
41.75.ÿi Charged-particle beams
41.75.Ht Relativistic electron and positron beams 1025

42. Optics

42.25.-p Wave optics
42.25.Ja Polarization 1201
42.50.ÿp Quantum optics 309, 1249
42.66.ÿp Physiological optics 517

44. Heat transfer, thermal and thermodynamic processes

44.25.+f Convective and constrained heat transfer 779

47. Fluid dynamics

47.20.ÿk Hydrodynamic stability
47.20.Bp Buoyancy-driven instability 779
47.32.ÿy Rotational flow and vorticity 665
47.37.+q Hydrodynamic aspects of superfluidity 429
47.40.ÿx Compressible flows; shock and detonation pheno-

mena 107, 1119
47.52.+j Chaos 167

52. Physics of plasmas and electric discharges

52.20.ÿj Elementary processes in plasma 23
52.25.ÿb Plasma properties 23
52.30.ÿq Plasma flow; magnetohydrodynamics 499, 1137
52.35.ÿg Waves, oscillations, and instabilities in plasma
52.35.Py Plasma macroinstabilities (hydromagnetic, e.g.,

kink, ére-hose, mirror, ballooning, tearing, trap-
ped-particle, êute, RayleighÿTaylor, etc.) 377

52.35.Ra Plasma turbulence 499, 1137
52.35.Sb Solitons; BGK modes 377
52.55.ÿs Magnetic confinement and equilibrium
52.55.Fa Tokamaks 499, 1137
52.55.Lf Astron, cusp, and other magnetic traps 649
52.60.+h Relativistic plasma 1025
52.70.ÿm Plasma diagnostic techniques and instrumentation
52.70.Gw Radio-frequency and microwave measurements

1025
52.80.ÿs Electric discharges 1134
52.90.+z Other topics in physics of plasmas and electric

discharges 23, 57, 1134, 1215

61. Structure of solids and liquids; crystallography

61.12.ÿq Neutron diffraction and scattering 541, 545, 548
61.12.Bt Theories of diffraction and scattering 546
61.14.ÿx Electron diffraction and scattering
61.14.Hg Low-energy electron diffraction (LEED) and

reêection high-energy electron diffraction
(RHEED) 1227

61.16.ÿd Electron, ion, and scanning probe microscopy 1227
61.16.Ch Scanning probe microscopy: scanning tunneling,

atomic force, scanning optical, magnetic force, etc.
289

61.20.ÿp Structure of liquids
61.20.Gy Theory and models of liquid structure 721
61.25.ÿf Studies of specific liquid structures
61.25.Em Molecular liquids 721
61.25.Hq Macromolecular and polymer solutions; polymer

melts; swelling 113
61.43.ÿj Disordered solids
61.43.Dq Amorphous semiconductors, metals, and alloys

605
61.46.+w Clusters, nanoparticles, and nanocrystalline mate-

rials 289, 751, 945, 1019, 1169
61.66.ÿf Structure of specific crystalline solids
61.66.Fn Inorganic compounds 1013
61.90.+d Other topics in structure of solids and liquids 1013

62. Mechanical and acoustical properties of condensed
matter

62.20.ÿx Mechanical properties of solids
62.20.Fe Deformation and plasticity (including yield, ducti-

lity, and superplasticity) 1119

63. Lattice dynamics

63.20.ÿe Phonons in crystal lattices
63.20.Kr Phonon ë electron and phonon ë phonon interac-

tions 353

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

64.60.ÿi General studies of phase transitions
64.60.My Metastable phases 1069
64.70.ÿp Specific phase transitions 129
64.70.Ja Liquid ë liquid transitions 1069

66. Transport properties of condensed matter (non-
electronic)

66.20.+d Viscosity of liquids; diffusive momentum transport
721

66.30.ÿh Diffusion in solids
66.30.Fq Self-diffusion inmetals, semimetals, and alloys 407
66.30.Lw Diffusion of other defects 407
66.90.+r Other topics in nonelectronic transport properties of

condensed matter 407

67. Quantum êuids and solids; liquid and solid helium

67.40.ÿw Boson degeneracy and superfluidity of 4He 429
67.57.ÿz Superfluid phase of liquid 3He 1307, 1327, 1340
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68. Surfaces and interfaces; thin élms and whiskers
(structure and nonelectronic properties)

68.35.ÿp Solid surfaces and solid ± solid interfaces
68.35.Bs Surface structure and topography 289
68.35.Ja Surface and interface dynamics and vibrations 735
68.35.Rh Phase transitions and critical phenomena 735
68.55.ÿa Thin film structure and morphology 1227
68.65.+g Low-dimensional structures (superlattices, quantum

well structures, multilayers): structure, and none-
lectronic properties 269, 289

68.70.+w Whiskers and dendrites (growth, structure, and
nonelectronic properties) 751

68.90.+g Other topics in structure, and nonelectronic pro-
perties of surfaces and interfaces; thin films and
whiskers 552

71. Electronic structure

71.10.ÿw Theories and models of many electron systems 268,
353

71.15.ÿm Methods of electronic structure calculations 1123
71.20.ÿb Electron density of states and band structure of

crystalline solids 353
71.27.+a Strongly correlated electron systems; heavy fer-

mions 465, 1043
71.35.ÿy Excitons and related phenomena 577
71.36.+c Polaritons (including photon ± phonon and photon-

magnon interactions) 191, 577
71.38.+i Polarons and electron ± phonon interactions 353

72. Electronic transport in condensed matter

72.70.+m Noise processes and phenomena 623

73. Electronic structure and electrical properties of
surfaces, interfaces, and thin élms

73.20.ÿr Surface and interface electron states
73.20.Dx Electron states in low-dimensional structures

(superlattices, quantum well structures and multi-
layers) 562, 1123

73.40.ÿc Electronic transport in interface structures
73.40.Gk Tunneling 566
73.40.Hm Quantum Hall effect (integer and fractional) 555
73.40.Kp III ëV semiconductor-to-semiconductor contacts,

p-n junctions, and heterojunctions 1123
73.40.Rw Metal ë insulator ëmetal structures 566
73.50.ÿh Electronic transport phenomena in thin films
73.50.Td Noise processes and phenomena 623
73.90.+f Other topics in electronic structure and electrical

properties of surfaces, interfaces, and thin films 17,
552, 558

74. Superconductivity

74.20.ÿz Theories and models of superconducting state 429
74.20.De Phenomenological theories (two-êuid, Ginzburg ë

Landau, etc.) 429
74.20.Mn Nonconventional mechanisms (spin êuctuations,

polarons and bipolarons, resonating valence bond
model, anyon mechanism, marginal Fermi liquid,
Luttinger liquid, etc.) 887

74.25.ÿq General properties; correlations between physical
properties in normal and superconducting states 887

74.25.Fy Transport properties (electric and thermal conduc-
tivity, thermoelectric effects, etc.) 457

74.25.Jb Electronic structure 1043
74.72.-h High-Tc compounds 887, 973
74.90.+n Other topics in superconductivity 465, 887, 973,

1367

75. Magnetic properties and materials

75.10.ÿb General theory andmodels of magnetic ordering 605
75.10.Lp Band and itinerant models 465
75.30.ÿm Intrinsic properties of magnetically ordered mate-

rials 1016
75.30.Ds Spin waves 191
75.50.ÿy Studies of specific magnetic materials
75.50.Kj Amorphous and nanocrystalline magnetic mate-

rials; quasicrystals 605
75.50.Pp Magnetic semiconductors 1016
75.80.+q Magnetomechanical and magnetoelectric effects,

magnetostriction 735
75.90.+w Other topics in magnetic properties and materials

1121

76. Magnetic resonances and relaxations in condensed
matter, MoÈ ssbauer effect

76.50.+g Ferromagnetic, antiferromagnetic, and ferrimagne-
tic resonances; spin-wave resonance 191

76.60.ÿk Nuclear magnetic resonance and relaxation 413
76.60.Gv Quadrupole resonance 413
76.70.ÿr Magnetic double resonances and cross effects
76.70.Fz Double nuclear magnetic resonance (DNMR),

dynamical nuclear polarization 413

77. Dielectrics, piezoelectrics, and ferroelectrics and
their properties

77.80.ÿe Ferroelectricity and antiferroelectricity
77.80.Bh Phase transitions and Curie point 735
77.84.ÿs Dielectric, piezoelectric, and ferroelectric materials
77.84.Fa KDP- and TGS-type crystals 799

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

78.20.ÿe Optical properties of bulk materials and thin films
78.20.Fm Birefringence 269
78.40.ÿq Absorption and reflection spectra: visible and

ultraviolet
78.40.Fy Semiconductors 407
78.66.ÿw Optical properties of specific thin films, surfaces,

and low-dimensional structures: superlattices, quan-
tum well structures, multilayers, and microparticles
269, 558, 799

78.90.+t Other topics in optical properties, condensed matter
spectroscopy and other interactions of particles and
radiation with condensed matter 1201

81. Materials science

81.70.ÿq Methods of materials testing and analysis 413
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82. Physical chemistry

82.35.+t Polymer reactions and polymerization 113
82.70.ÿy Disperse systems
82.70.Gg Gels and sols 113

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

84.40.ÿx Radiowave and microwave (including millimeter
wave) technology 1201

85. Electronic and magnetic devices; microelectronics

85.40.ÿe Microelectronics: LSI, VLSI, ULSI; integrated
circuit fabrication technology

85.40.Ux Nanometer-scale fabrication technology 751, 945,
1169

87. Biological and medical physics

87.10.+e General, theoretical, and mathematical biophysics
(including logic of biosystems, quantum biology, and
relevant aspects of thermodynamics, information
theory, cybernetics, and bionics) 129, 1087

87.56.ÿv Radiation therapy equipment 517
87.80.+s Biophysical instrumentation and techniques 517

89. Other areas of research of general interest to
physicists

89.60.+x Environmental and ecological studies 1087
1307, 1327, 1340
89.90.+n Other areas of general inte 1295

91. Solid Earth physics

91.30.ÿf Seismology
91.30.Dk Seismicity: space and time distribution 1001
91.35.ÿx Earth's interior structure and properties 1001

94. Aeronomy and magnetospheric physics

94.30.ÿd Physics of the magnetosphere 1113
94.80.+g Instrumentation for aeronomy and magnetospheric

studies 1113

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

95.30.ÿk Fundamental aspects of astrophysics 460, 1128,
1131

95.30.Lz Hydrodynamics 689
95.30.Qd Magnetohydrodynamics and plasmas 460, 689
95.35.+d Dark matter (stellar, interstellar, galactic, and

cosmological) 913
95.85.ÿe Astronomical observations
95.85.Pw Gamma-ray 345

96. Solar System

96.30.ÿt Planets, their satellites and rings; asteroids 1087

97. Stars

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

97.60.Bw Supernovae 1128

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

98.35.ÿa Characteristics and properties of the Milky Way
galaxy 913

98.70.ÿf Other sources and radiations (including cosmic rays
outside the Solar System)

98.70.Rz Gamma-ray sources 345
98.80.ÿk Cosmology 801
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