Subject Index

Ω, 689 Ω_M , 775 Ω_M –Ω_Λ plane, 724 Ω_Λ, 775 α (QED coupling), 168, 369, 402 α_s (QCD coupling), 167, 368, 484, 486, 621, 623, 625 β, in hard diffraction, 496 ϵ^′/ϵ, 104, 120, 126, 128, 132, 147, 178, 197, 198, 449, 855 ϵ^′/ϵ theoretical predictions, 128 ϵ_K , 178–180, 182, 186 ω meson, 569 ω meson, decay to π^0π^0γ, 567 MS renormalization scheme, 398, 401, 404, 634 ϕ meson, decay to η^′γ, 565 ϕ meson, decay to ηπ^0γ, 562 ϕ meson, decay to π^+π^−γ, 563 ϕ meson, decay to π^0π^0γ, 562 ϕ meson, decay to a_0γ, 558, 562 ϕ meson, decay to f_0γ, 558, 562 ρ meson, decay to π^0π^0γ, 567 ρ parameter, 401 8B spectrum, 291 eγ scattering, 539 e^+e^− ! K_SK_L, 374 e^+e^− ! νπ^+π^−, 375 e^+e^− ! ωπ^+π^−, 375 e^+e^− ! π^+π^−, 375 e^+e^− ! π^+π^−π^+π^−, 373 e^+e^− ! π^+π^−π^0, 568 e^+e^− ! π^+π^−π^0π^0, 373

2 ! 4 tree amplitudes, 635

2-loop virtual correction, 636 3-loop, 634 4-loop order, 634 4-quark model (qqqq), 558, 565 a_0 meson, 563 a_0 meson, two-photon width, 565 accelerating waveguides, 809 accelerators, future, 798, 806, 816 acoustic peak in CMB anisotrophy spectrum, 773 active galactic nuclei, 744, 749 aerogel Cherenkov detector, 17 AGASA, 747, 756 age of the universe, 727 air shower detectors, 752, 756 ALEPH, 58, 59, 61, 70, 84, 98, 165– 167, 307, 314, 320, 323, 355, 360, 420, 423, 424, 429, 433, 435, 542, 583 Alpha Magnetic Spectrometer, 755 Alternating Gradient Synchrotron (AGS), 142, 391 AMANDA, 758 Ambrosanio, S., 801 anomalous ionization tracks, 448 anomalous magnetic moment, 168 anomaly mediated supersymmetry breaking, 447 ANTARES, 758 Arkani-Hamed, N., 789 ASSET, 811 asymmetric B-factories, 12, 22, 855 asymptotic freedom, 167 ATF damping ring, 813 ATLAS, 868 atmospheric Cherenkov telescopes, 752 atmospheric neutrinos, 201, 285, 698, 861 atmospheric neutrinos, flavor ratio, 231 atmospheric neutrinos, zenith angle distribution, 233, 236, 238 Auger Project, 756, 871 axial charge, 532 axions, 697

B Lifetime Working Group, 84 B meson, 657 B meson, decay to η^′K, 67 B meson, decay to ωπ^+, 67 B meson, decay to π/ρℓν, 61 B meson, decay to π^+π^−, 63 B meson, decay to ρ^0h^+, 65 B meson, decay to D^∗ℓ^−ν, 59 B meson, decay to h^+π^0, 64 B meson, decay to J/ψK^0_S, 97 B meson, decay to J/ψK^0_S, 43 B meson, decay to K/K^∗μ^+μ^−, 71 B meson, decay to Kπ, 98 B meson, decay to K^0h^+, 64 B meson, decay to K^±π^∓, 63 B meson, decay to P V , 66 B meson, decay to X_sγ, 70 B meson, decay to π^+π^−, 98 B meson, hadroproduction, 619 B meson, mixing, 44, 90–92, 175, 176, 181, 184, 188, 194, 657 B_s meson, mixing, 49, 93, 182 B_s meson, oscillation amplitude, 93 B-factories, 3, 12, 22, 35, 449, 657 b-tagging, 430 BaBar detector, 25 BAIKAL, 758 Baksan-USC-PNL, 702, 707 balloon-borne spectrometer, 251 Barger, V., 803 baryogenesis, 183–185, 194, 196, 410, 442, 456 baryon X(2000), 571 baryon density, 689 baryon yields, in Z^0 decay, 584 BATSE, 742 beam crossing angle, 13 beam instabilities, 12 beam-driven plasma accelerators, 833 BELLE, 15 BEPC, 371 Beppo/SAX satellite, 742 BES, 378, 388 BES II, 371 BFKL equation, 495, 611, 642 Bjorken sum rule, 531 black hole entropy, 846 black holes, 696, 845 Blair, G., 801 blazar, 744, 745 Boomerang, 770 BooNE, 265, 266, 281 Borexino, 211, 223, 864 Bose-Einstein correlations, 360, 597 bottom hadrons, lifetimes, 84 bottom quark, decay to sγ, 62 bottom quark, fragmentation function, 593 bottom quark, Higgs-strahlung, 432 bottom quark, mass, 641 bottom quark, Z asymmetry, 406 box diagrams, 86, 145 brane theory, 876 Budker Institute, 388

C parameter, 637 C-band klystron, 811 Cabibbo-Kobayashi-Maskawa, 284 CANGAROO, 752 Carena, M., 800 CAT, 752 CCD detectors, 733, 742 CDF, 43, 71, 84, 98, 335–343, 348, 349, 351, 419, 607, 608, 619 CDF detector upgrade, 47 CDMS, 687, 704, 705 CELESTE, 753 CERN SPS, 122 cesium diodide calorimeter, 28

CESR, 4 charged current cross section, 344, 479 charged current scattering, 477 charged Higgs boson, 434 charged lepton asymmetry, 341 charged massive particles, 696 chargino, 420 charm quark, multiplicity in B decay, 58 charm quark, photoproduction, 548 charm quark, structure function, 482, 485 charmless two-body B decays, 62 Cherenkov detector, 25, 32, 231 Cherenkov telescopes, 753 chiral perturbation theory, 664 CHOOZ, 243, 249, 285, 862 CHORUS, 267–269, 271, 281 CKM experiment, 150 CKM matrix, 98 CKM matrix V_{CKM} , 176 CKM matrix V_{CKM}, 176–180, 182, 184– 188, 190, 194, 197 CKM matrix V_{CKM} , 53, 72, 145, 357, 657 CKM parameter η, 153 CKM parameter V_{cb}, 58, 176, 180–182, 187, 189, 191, 192, 194 CKM parameter V_{cs}, 357 CKM parameter V_{td}, 145, 149 CKM parameter V_{ts}, 145, 149 CKM parameter V_{ub}, 60, 176–178, 181, 182, 187, 190–194, 196 CKM parameter V_{td}, 90 CKM unitarity, 90 Cl-Ar Experiment, 287 CLEO, 59, 61, 63, 65, 69, 70, 72, 73, 89, 98, 165, 166 CLEO II, 54 CLEO II.V, 54 CLEO III, 5

CLIC, 788, 806, 819 clover quark action, 663 cluster model, 580 CMB anisotropy spectrum, 765, 767 CMB polarization, 772 CMD-2, 372, 376, 559, 562, 563 CMS, 868 COBE, 690 color reconnection, 360, 367 Compton Gamma Ray Observatory, 742 confinement, 658 continuum limit, 658 cosmic microwave background, 690, 727, 746, 765, 871 cosmic rays, 741 cosmic rays, atmospheric flux, 251 cosmic rays, energy spectrum, 229, 251, 747 cosmic rays, extremely high energy, 746 cosmic strings, 750 cosmological constant, 727, 844 cosmological parameters, 770 CP violation, 3, 12, 20, 35, 43, 96, 104, 120, 132, 177–179, 183–185, 187, 188, 191, 195, 196, 657, 855 CP violation parameter sin 2α, 48 CP violation parameter sin 2β, 43, 45, 98 CP-PACS, 658 CPT violation, 132 crab cavity, 13 Crab Nebula, 744, 748 CRESST, 704 cryogenic WIMP detector, 703 CsI calorimeter, 5, 18, 105 cumulative instability, 810 current fragmentation in DIS, 593 curvature of space, 728, 766 cylindrical drift chamber, 137

D meson lifetimes, 80

D meson mixing, 88 D meson, semi-leptonic decays, 74 D-branes, 843 D0, 71, 607, 608, 619 D0 detector upgrade, 46 DAΦNE, 133, 371 DAMA, 687, 702 DAMA modulation signal, 702, 705 dark energy, 734, 775 dark matter, 687 dark matter, at large scales, 688 dark matter, baryonic, 687, 691 dark matter, in galaxies, 687 dark matter, in galaxy clusters, 688, 690 dark matter, non-baryonic, 687, 690 Davis, R., 857 decay constants, 657 deep inelastic scattering, 467, 473 deeply virtual Compton scattering, 512, 647 DELPHI, 57–59, 61, 307, 314, 320, 323, 355, 360, 423, 429, 433, 435, 583, 587, 590, 597 density of the universe, Ω, 774 DGLAP parton evolution, 579, 636, 643 diffractive parton distributions, 499 diffractive parton densities, 501 diffractive scattering, 496 diffractive structure function, 497 dijet cross section, 613 dijet production, 608 dimensional regularization, 634 Dimopoulos, S., 789 DIRBE, 696 direct CP violation, 64, 97, 104, 120, 140 direct observation of ν_τ , 164 direct photon production, 613 direct processes (in γγ collisions), 539 DLDS, 812

DONUT, 164, 244 double beta decay, 297 double pomeron exchange, 627 doubly Cabibbo-suppressed decay, 88 Dvali, G., 789 DW quark action, 663 dynamic focusing, 820

E150, 834 E154, 523 E155, 523 E155x, 533 E157, 834 E687, 74 E706, 616 E731, 128 E776, 285 E787, 146, 149 E791, 74, 82, 89 E821, 390 E865, 141, 143 E866, 481 E871, 141, 147 E926, 151 E949, 150 earth core, 229, 249 earth mantle, 229, 250 east-west anisotropy, 251 EDELWEISS, 704 effective field theory, 175 effective Hamiltonian, 160 EGRET, 752 electron-positron linear collider, 869 electroweak penguin decay, 62 electroweak symmetry breaking, 335 Ellis-Jaffe sum rule, 532 EROS, 694 event shape variables, 637 excited W bosons, 409 exclusive B decays, 647 exotic fermions, 417 external W-emission, 63 external electroweak penguin, 63 extra spatial dimensions, 428, 450, 789

f_0 meson coupling, 563 f_0 meson mass, 563 f_0 meson width, 563 Feldman-Cousins method, 241 Fermi coupling constant, 157 Fermi-Dirac anticorrelation, 597 fermion mass matrices, 442 fermion-pair production, 353 fermiophobic Higgs boson, 434 fiber tracker, 46 Final Focus Test Beam, 813 fireball model of gamma ray bursts, 743 first level trigger, 39 first moment of g_1, 528 flat universe, 773 flavor changing neutral currents, 407 flavor changing neutrino interactions, 256 flavor symmetries, 455 Fly’s Eye, 747 FOCUS, 82 form factors, 657 four fermion contact interactions, 416 fragmentation, 577 fragmentation function, 578 fragmentation in W^+W^− events, 599

galactic rotation, 688 GALLEX, 205, 287, 857 gamma ray astronomy, 744 gamma ray bursts, 742 gamma ray telescopes, 752 gamma-gamma collider, 820 gas electron multiplier (GEM), 37 gauge mediated supersymmetry breaking, 425, 445 gauge-coupling unification, 455 Geer, S., 802 general relativity, 840

Generalized Vector Meson Dominance, 471 GENIUS, 702 geomagnetic cutoff, 229, 251 germanium WIMP detector, 701 GF11, 658 GLAST, 754, 871 gluon, 657 gluon jets, 587 gluon jets, multiplicity, 592 gluon parton distribution, 484, 608 gluonic penguin, 63 Good, M. L., 495 Grand Unified Theories, 409, 750 gravitational lens, 688 gravitino, 425 graviton, 428 graviton production, 457 gravity mediated supersymmetry breaking, 444 Greisen cutoff, 746 Gribov, V. N., 495 gyromagnetic ratio, 386

H1, 344, 469, 473, 479, 483, 484, 546, 552, 593, 613, 620 hadron production in e^+e^−, 368, 380 hadronization, 577 hard diffraction, 627, 644 hard diffractive DIS, 645 Hawking radiation, 750 heavy flavor production, 619 Heavy Quark Effective Theory, 55 heavy quark limit, 648 heavy quark symmetry, 672 heavy-light mesons, 657 HEGRA, 752 Heidelberg-Moscow group, 701 Heisenberg, W., 797 helioseismology, 202 hep neutrinos, 290

HERA, 333, 417, 469 HERA-B, 35 HERMES, 475, 481, 523, 534 HERWIG, 580 HESS, 754 Hidden Local Symmetry, 377 hierarchy problem, 443 Higgs boson, 329, 334, 428–430, 434, 789, 795 Higgs boson mass, 347, 360, 370, 403, 404, 406, 429 Higgs fields, 177, 184 high Z supernova search, 715, 727 higher order jet calculations, 635 higher-mode-free structures, 810 holography, 850 Homestake Experiment, 204 Homestake Mine Neutrino Detector, 857 Horganism, 792 Hubble constant, 770 Hubble diagram, 715 Hubble expansion parameter, 689 Hubble Space Telescope, 718 hyperfine splitting, 658

IceCube, 759 IGEX, 702 IMB, 232, 252 impact parameter trigger, 47 inclusive jet cross sections, 607 indirect CP violation, 97, 104, 140 indirect WIMP detection, 706 inflation, 766 inflationary parameters, 772 inflationary universe model, 729 infrared renormalon, 637 Ingelman, G., 495 internal W-emission, 63 inverse Compton scattering, 748 ionization cooling, 825

Jackson, J. D., 787

Jarlskog invariant, 146 Jefferson Laboratory, 472 jet, 538, 607 jet algorithm, 627 jet cross section, 611, 613 jet cross section at HERA, 544 jet masses, 637 jet multiplicity, 613 jet source radii, 597 jet-charge technique, 320 JETSET, 580 JLC, 806

K meson, 657 K^+ meson, decay to π^+μ^+e^−, 143 K^+ meson, decay to π^+νν, 146, 149 K^0 meson, decay to μ^+μ^−, 147 K^0 meson, decay to μ^±e^∓, 141, 143 K^0 meson, decay to π^0μ^+μ^−, 153 K^0 meson, decay to π^0νν, 145, 150, 151 K^0 meson, decay to π^0e^+e^−, 153 K^0 meson, decay to e^+e^−, 147 K^0 meson, mixing, 657 K2K, 249, 866 KAMI, 151 Kamiokande, 232, 242, 252, 857 KamLAND, 224, 293, 866 KARMEN, 262–265, 285 KEKB, 12 KLOE, 105, 129, 132, 134 Koshiba, M., 857 KS quark action, 663 KTeV, 105, 128, 150, 855

L/E_ν, 236 L3, 57, 307, 314, 320, 323, 355, 360, 420, 429, 433, 435, 542, 583, 597, 623 Large Magellanic Cloud, 694 large scale structure, 690 laser-driven plasma accelerators, 830 lattice computations, 186, 193, 198 lattice QCD, 178, 181, 196, 197, 657 lead scintillator calorimeter, 134 lead-scintillating fiber calorimeter, 136 LEP, 307, 419, 428, 458 LEP Electroweak Working Group, 323, 399 LEP2, 352, 417, 428, 620 leptogenesis, 441 lepton flavor violation, 141, 163 lepton forward-backward asymmetry, 353 lepton number violation, 163 lepton universality, 160, 324, 325, 349 lepton-nucleon asymmetries, 522 leptoquarks, 417 LHC, 443, 458, 868 light hadron spectrum, 657 liquid krypton calorimeter, 122 liquid xenon WIMP detector, 706 longitudinal structure function, 473, 475 Low, F. E., 495 low-energy supersymmetry, 442 LSND, 262–266, 281, 285, 858 Lund string model, 597

M-theory, 841 MACRO, 231, 238, 239, 241, 242, 286, 707 MAGIC, 753 Main Injector, 45 Mainz, 298 Majorana neutrino, 296, 440 MAP, 872 Mark II, 583 Markarian 501, 744 Massive Compact Halo Objects, 687, 690, 692, 694 MAT, 770 matter effect, 244, 250 Michel parameters, 161, 163 microlensing event, 693 MILAGRO, 753

Milano, 703 mini-BooNE, 861 Minimal Standard Model, 329 Minimal Supersymmetric Standard Model, 176, 184, 194, 196, 407 MINOS, 249, 866 missing-energy signature, 448 mixing matrix, 230 MNS Matrix, 284 modified leading-logarithmic approximation, 579 modulators, 812 molecular model (KK), 558 monojet, 425 Mrenna, S., 800 MRS, 341 MSAM, 770, 778 MSSM Higgs boson masses, 431 MSSM parameter tan β, 431 MSW, 261, 279 MSW resonance, 249 multiparton interactions, 552 muon anomalous magnetic moment, 369, 371, 386, 393, 410 muon collider, 788, 818, 821

NA31, 128 NA48, 105, 120, 855 naked singularities, 846 NEMO, 758 NESTOR, 758 neutral current, 344, 468 neutral current cross section, 477 neutral current scattering, 477 neutralino, 425, 750 neutrino, 283 neutrino astronomy, 757 neutrino decay, 256 neutrino factory, 802, 822 neutrino mass, 164, 175, 176, 257, 441, 455, 697, 698 neutrino mass matrix, 296 neutrino mixing, 257, 269, 277 neutrino oscillation parameter Δm^2, 242 neutrino oscillation parameter sin^2 2θ, 242, 441 neutrino oscillations, 207, 229, 230, 234, 236, 237, 243, 252, 257, 258, 261, 270, 282, 284, 440, 858 neutrino oscillations, ν_μ/ν_μ, 251, 256 neutrino oscillations, ν_μ ! ν_τ , 268, 269, 274 neutrino oscillations, ν_μ ! ν_τ , 234, 235, 239, 241, 242, 244, 246, 257, 266, 270, 271, 275–278, 281, 282 neutrino oscillations, ν_μ ! ν_e, 234, 243, 246, 248, 249 neutrino oscillations, ν_μ ! ν_s, 244, 246, 247 neutrino oscillations, day/night effect, 209, 212 neutrino oscillations, matter effect, 208 neutrino oscillations, one mass scale dominance, 248 neutrino oscillations, phenomenology, 230 neutrino oscillations, vacuum oscillation length, 230 neutrino scattering experiment, 473 neutrino-nucleon scattering, 342 nitrogen fluorescence, 752 NLC, 788, 806, 818 NLCTA, 813, 819 NNLO jet calculations, 635 NNLO parton evolution, 636 NOMAD, 267, 269–272, 277, 281 non-Abelian gauge theory, 843 non-relativistic QCD, 641 non-Standard Model physics, 147 nonrenormalizable operators, 175 NRQCD, 668 nucleosynthesis, 456, 690 number of light neutrinos, 325

Nussinov, S., 495 NuTeV, 333, 342

on-shell renormalization scheme, 402, 404 OPAL, 57, 59, 84, 166, 167, 307, 314, 320, 323, 355, 360, 420, 424, 429, 433, 435, 540, 542, 583, 587, 597, 623 operator product expansion, 58, 84, 638 OWL/Airwatch, 756

Palo Verde, 285, 862 parton distribution functions, 341, 528 parton-hadron duality, 472, 579 Pauli interference, 83 penguin diagrams, 98, 145 penguin pollution, 64 PEP-II, 22 perturbative QCD, 471, 633 perturbative QCD calculations, 633 Peterson function, 593 phonon WIMP detector, 703 photon QCD structure function, 542 photon QED structure function, 540 photon remnant, 546 photon, parton distribution functions, 546 photon, structure functions, 540 photon-gluon fusion, 483 photoproduction, 471 pion form factor, 165, 375 Planck, 872 Planck mass, 440 plasma channel, 832 polarized gluon distribution function, 528 polarized structure function, 528 polarized valence parton distributions, 534 pole mass, 634 Pomeron, 495

Pomeron trajectory, 498 Pontecorvo, B., 256 primordial antimatter, 755 primordial black holes, 750 proton structure function, 467 pseudoscalar coupling, 286 pulse shortening, 809 Python, 770, 779

QCD, 368, 468, 482, 528, 548, 607, 613, 619, 632 QCD beta-function, 634 QCD factorization, 499, 632, 644 QED, 387 QED tests, 353 quantum gravity, 840 quantum gravity scale, 428, 458 quark distributions, 479 quark mass, 657 quark mass, renormalization factor, 662 quark-gluon scattering, 485 quartic gauge couplings, 363 quenched approximation, 657 quintessence, 734

R-parity, 420 radiative corrections, 334 radio-chemical experiments, 204 rapidity gap, 497 rare K decays, 145 rare two-body B decays, 69 recirculating linac, 828 recombination, 766 Regge phenomenology, 498 relic neutrinos, 301 resistive plate chamers, 28 resolved processes (in γγ collisions), 539 resonance depolarization technique, 376 rf pulse compression, 812 ring imaging Cherenkov detector, 8, 38 rise of F_2(x, Q^2), 469 ROTSE, 742

S and T parameters, 328, 408 SppS, 333 S-band klystron, 811 SAGE, 205, 287, 857 SBLC, 814 scaling behavior, 467 scaling violation, 467, 483, 590 Schlein, P., 495 sea quark flavor asymmetry, 480 second level trigger, 40 see-saw mechanism, 296, 441 SELEX, 82, 571 semi-inclusive polarization asymmetries, 534 semi-leptonic B decay puzzle, 55 Shashlik calorimeter, 38 shock acceleration, 745, 749 shrinkage, 498 silicon vertex detector, 7, 15, 25, 35, 46, 47 single-particle inclusive distribution, 578 skewed parton distributions, 510 skewness, 593 SLC, 307 SLD, 84, 307, 314, 320, 593 sleptons, charged, 424 Sloan Digital Sky Survey, 871 small x, 641 small x, unitarity effects, 504 Small Magellanic Cloud, 695 SMC, 523, 529, 534 SNAP, 734 SND, 372, 375, 559, 562, 569 sneutrinos, 423 SNO, 205, 211, 223, 293, 864 soft supersymmetry breaking, 443 solar cosmic rays, 256 solar cycle, 251 solar luminosity, 202 solar neutrino energy spectrum, 210, 214 solar neutrino flux, 201, 287, 856 solar neutrino problem, 201 Solar Neutrino Unit, 204 solitons, 843 Soudan 2, 231, 232, 236, 237, 242, 244, 252, 255, 286 spectator decay, 80 SPHINX, 570 spin dependent structure functions, 521 spin puzzle, 521 STACEE, 753 standard candle, 715 Standard Model, 353, 657, 840 standard solar models, 202 stau, 426 sterile neutrinos, 244, 294 strange quark distribution, 481 strange quark mass, 168, 169, 657 string hadronization, 580 string theory, 791, 797, 841, 876 strings, TeV, 789 strong interaction, 538 structure function F_2, 467 structure function g_2, 532 SU(5) GUT, 441 Super-CANGAROO, 754 Super-Kamiokande, 201, 205, 211, 215, 223, 230–236, 238–242, 244, 246, 247, 249, 251, 255, 256, 286, 707, 740, 858, 861 superconducting coil energy storage, 812 superconducting solenoid, 46 supernova, 687 Supernova Cosmology Project, 715, 873 supernova redshift distribution, 720 supernova remnants, 748 superstring theory, 428 supersymmetry, 176, 184, 789, 843 supersymmetry, contribution to (g�2)_μ, 389 Superweak Model, 115 SUSY GUTs, 407 synchrotron radiation, 19

target fragmentation in DIS, 593 tau decay, Lorentz structure, 160 tau hadronic width, 166 tau lepton, 157 tau lepton polarization, 310, 313 tau lepton, decay to ν_τ H^−, 165 tau lepton, decay to ν_τ l^−ν_l, 158 tau lifetime, 158 tau neutrino, 164, 283 tau neutrino helicity, 165 tau neutrino mass, 164 tau polarization, 160, 162, 163 technicolor models, 409 technicolor particles, 416 temperature map, 776 ten dimensional theory, 843 TESLA, 788, 806 TESLA Test Accelerator, 814 TeV mass scale, 454 Tevatron, 333, 417, 458 three jet cross section, 613 thrust, 637 time dilation, 724 top, 621 top quark mass, 335 topological defects, 750 transverse mass, 338 triple gauge boson vertices, 361 tritium, 298 Troitsk, 298 Trotsky, L., 792 twist-3 matrix element, 533 two Higgs doublet models, 434 type Ia supernova, 717, 873

u and d quark distributions, 344 UCLA model, 580 underlying event, 338, 541, 542, 546 unitarity triangle, 91, 146, 180, 181, 183, 187, 190, 191, 194 universality, charged current, 159 universality, neutral current, 159 Upsilon (4s) resonance, 28 upward-going muons, 239

V�A interaction, 162

vacuum energy density, 733 vacuum polarization, 168, 387 vector dominance model, 567 vector meson production, 507 vector spectral function, 168 VEPP-2000, 570 VEPP-2M, 371, 372, 558 VERITAS, 754 Very Massive Objects, 696 Viper, 770 virtual photon structure, 549 VLEP, 807 VLHC, 788, 818

W ! eν, 348

W boson, 175, 176, 178, 189, 352 W boson branching fractions, 347, 356 W boson magnetic and quadrupole moments, 410 W boson mass, 334, 338, 339, 341, 342, 345, 357, 400, 405 W boson pair production, 354, 362 W boson width, 347, 359 W boson, decay to ℓν, 357 W boson, longitudinal, 363, 366 W boson, production with jets, 619 W exchange contribution, 83 W-band structures, 819 Wagner, C., 800 Walker, W. D., 495 walking technicolor, 409 Ward-Takahashi identity, 660 water Cherenkov detector, 205 weak annihilation diagram, 83 weak matrix elements, 657 weak mixing angle sin^2 θ_W , 316, 326, 342, 401, 405, 406 Weinberg, S., 793 Whipple Observatory, 752 wiggler magnets, 13 Wilson quark action, 663 Wilson, K., 793 WIMP (Weakly Interacting Massive Particles), 687, 699 WIMP annihilation, 706 Wolfenstein parameters, 53, 72, 662

X-band klystron, 811 X-band technology, 818

Z boson, 175, 176, 307–312, 315–317, 319, 323, 330, 331 Z boson decay, meson yields, 583 Z boson mass, 400 Z boson pair production threshold, 363 Z boson transverse momentum, 619 Z boson, hadronic branching ratio, 317 Z boson, coupling to ff, 308 Z boson, forward-backward asymmetries, 322 Z boson, invisible width, 325 Z boson, left-right asymmetry A_{LR}, 310, 315 Z boson, left-right forward-backward asymmetries, 310, 316, 322 Z boson, leptonic widths, 324 Z boson, peak cross section, 308 Z boson, resonance parameters, 311 Z boson, unpolarized forward-backward asymmetries, 310 Z^′ bosons, 409, 416 zenith angle asymmetry, 234 ZEUS, 344, 469, 479, 482, 546, 552, 593, 613, 620