
Index

3C-279, 292

absorption length, 377
acceptance, 3, 5
Active Galactic Nucleus (AGN), 289
AERA, 339, 350
AGASA, 328, 329
age parameter, 308
air density, 390
air shower, 23
AIROBICC, 332
Akeno, 320
albedo, 22
Alfvén waves, 187
AMIGA, 350
AMS-02, 4, 23
angular-diameter distance, 398
anisotropy, 201
antiprotons in CR propagation, 194
Approximation A, 113, 117
ARGO-YBJ, 330
arrival time distribution, 329
ATIC, 22
atmosphere, 121
atmospheric monitoring, 336, 349

Band function, 297, 300
barn, 67
Beam Dumps, 282
BESS spectrometer, 18
β-decay, 50
Bether-Heitler pair production, 205
binary systems, 270

high-mass X-ray binary, 270
low-mass X-ray binary, 270

Bjorken scaling, 53
black disk limit, 78
black holes, 269
BLANCA, 332

Breit–Wigner cross section, 85, 382

Cabibbo angle, 40
calorimeter, 20
CASA-MIA, 330
center-of-mass system, 65
Chandrasekhar limit, 266
Chandrasekhar mass, 266
Cherenkov angle, 331, 390
Cherenkov energy threshold, 331, 390
Cherenkov lateral distribution, 331
Cherenkov light, 330
Cherenkov light cone, 331
Cherenkov Telescope Array, 333
Chew-Frautschi plot, 44
CKM matrix, 38
classical electron radius

definition, 374
CODALEMA, 339
Color Glass Condensate, 60
comoving distance, 398
Compton-Getting effect, 202
CONEX, 336
confinement, 34, 49
constituent quarks, 41
conventional leptons, 179
CoREAS, 340
CORSIKA, 329, 342
cosmic microwave background, 204
cosmogenic neutrinos, 213, 365
coupling constant

electromagnetic, 33
strong, 33
weak, 33

CP violation, 41
Crab nebula and pulsar, 279
Crab pulsar, 269
CREAM, 5, 22
critical energy
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Heitler model, 303
meson decay, 122, 184
radiation loss of μ˘, 111, 165
radiation loss of e˘, 110
radiation losses, definition, 110

CTA, 333

dark matter halo, 262
de Broglie wavelength, 378, 379
deep inelastic scattering, 53
delayed threshold effect, 90
δ as index of energy-dependent diffusion, 192
delta resonance, 84, 214, 367
density of air, 331, 390
depth of shower maximum, 28, 328, 339
diffractive cone, 75
diffractive interactions, 89
diffusion

extragalactic, angular deflection, 217
extragalactic, magnetic horizon, 218
extragalactic, time delay, 218
propagation theorem, 219

DPMJET, 97
dual parton model, 87

EAS-TOP, 330, 332
Eddington luminosity, 270, 289
EGRET, 293
eikonal approximation, 93, 98
eikonal function, 93
elastic cross section, 68
electron-positron annihilation, 47
emissivity, 220, 393
emulsion chamber, 21
EPOS, 95, 328
exclusive cross section, 68
external Compton, 292

Fermi acceleration mechanism, 238
Feynman scaling, 86, 96
flavor oscillations, 45
FLUKA, 328
fluorescence telescopes, 334, 349
flux density, 282
Fly’s Eye, 336
Forbush decrease, 14
form factor, 53
fragmentation function, 49, 63
Froissart-Martin bound, 83
future experiments, 355

Gaisser-Hillas function, 335, 393
Galactic center, 262
Galactic magnetic field, 187
GALPROP, 220
gamma-ray bursts, 295
geometric scaling, 82
geometrical acceptance, 18

giant dipole resonance, 210
Glashow resonance, 58

history, 366
neutrino telescopes, 367

Glauber model, 98, 387
glueballs

hadrons, 41
pomeron trajectory, 80

Gribov reggeon field theory, 95
ground level event, 15
ground parameter, 327
gyroradius, 9, 187, 244, 256
GZK cutoff, 209, 348
GZK effect, 204
GZK energy loss length, 206
GZK neutrinos, 213, 365
GZK sphere, 209

H.E.S.S., 333
HADRIN, 85
hadronization, 62
Haverah Park, 329
HAWC, 330
HEAT, 349
Heitler model, 302
heliosphere, 13
Higgs boson, 32
Hillas parameters, 333
Hillas plot, 256, 352
HiRes Fly’s Eye, 336
hybrid detectors, 335

IceCube, 330
IceTop, 330, 344
imaging atmospheric Cherenkov telescopes, 330, 333
impact parameter, 71, 334
inclusive cross section, 68
inelastic cross section, 68
inelastic screening, 99
inelasticity, 206
infrared fluorescence, 355
integrated luminosity, 69
interaction length, 108
interstellar medium (ISM), 258, 259
ionization energy loss, 110

muons in rock, 164
isobar model, 84

Jansky, 374
Jeans instability, 260
Jeans’ mass, 260
JEM-EUSO, 355
jet production, 59

KASCADE, 326, 330, 342
KASCADE-Grande, 342
Klein-Nishina cross section, 288
knee
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of energy spectrum, 24
KNO scaling, 86
Kolar rock, 166

Larmor radius, see gyroradius
lateral distribution function, 326
leading particle effect, 86
leaky box model, 191

e˘ spectrum, 394
B/C ratio, 191
nested, 233

light travel distance, 398
limiting fragmentation, 86
LOFAR, 339
long-duration balloon, 22
LOPES, 337, 339, 342
luminosity, 69
luminosity distance, 398

MACRO, 330
MAGIC, 292, 333
magnetars, 269
magnetic fields

extragalactic, 217
galactic, 217

magnetic horizon, 218
Majorana fermion, 151
maximum detectable momentum, 17
mean mass of air, 377
microwave radiation, 355
Milagro, 330
Milky Way galaxy, 258
minijets, 84
missing energy, 335
molecular bremsstrahlung, 355
Molière unit, 311, 326, 390
monocular observation, 334
Mrk-421, 293
muon poor showers, 330

Nested leaky box model, 203
neutrino scattering

cross section, 57
Glashow resonance, 58, 366
inelasticity, 58

neutrino self-veto, 148, 319, 366
neutrino-induced showers, 349
neutrinos

astronomical distances, 160
mass hierarchy, 159
mass terms, 151
matter oscillation, 157
mixing, 149
MSW effect, 157
vacuum oscillation, 153

neutron stars, 267
new technologies, 355
NKG function, 311, 326

non-imaging atmospheric Cherenkov detectors, 330,
332

non-linear diffusive shock acceleration, 246, 252

optical theorem, 76, 381
optimum distance, 327

PAMELA
B/C ratio, 194
spectrometer, 18

parity violation, 41
parsec, 190
partial wave amplitude, 380
partial wave expansion, 76, 384
Particle Data Group, 30
parton distribution functions

deep inelastic scattering, 53
double-leading-log approximation, 56
evolution equations, 55
sum rules, 54

parton model, 52
parton shadowing, 60
partons, 52
Peters cycle, 25, 212, 255, 341
photodisintegration, 210
photodissociation

nuclei on CMB, 211
photoproduction

nucleons on CMB, 204
on CMB, inelasticity, 206

Pierre Auger Observatory, 326, 336, 337, 355
overview, 349

pion decay, 51
PMNS matrix, 39, 153
pomeron, 80
Preliminary Reference Earth Model, 172
production cross section, 98
prompt leptons, 179
propagation

extragalactic, 204
pseudorapidity, 71
pulsar wind nebulae, 278
pulsars, 267, 268

spin down rate, 269

QCD-improved parton model, 53
QGSJet, 95, 97
Quantum Chromodynamics, 32, 35
Quantum Electrodynamics, 34
Quantum Flavordynamics, 34
quark gluon string model, 87
quark masses

constituent, 44, 50
current, 44

quasi-deuteron, 104
quasi-elastic scattering, 98

radar reflection, 355
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444 Index

radiation length
definition, 111
numerical values, 111

radio signal detection, 337
ram pressure, 249
rapidity, 71
reacceleration, 202
refractive index, 330, 390
Regge factorization, 80
Regge theory, 78, 384
Regge trajectory, 44, 79, 386
reggeon, 79, 386
rigidity, 9, 17, 24, 193, 396

scaling violations, 54
scattering amplitude, 379
Schrödinger equation, 45
Schwarzschild radius, 268, 270
sea quarks, 42
Seasonal variations, 183, 360
secondary nuclei, 186
Sedov-Taylor phase, 243, 253
shower curvature, 329
Sibyll, 94, 328, 336

spectrum-weighted moments, 118
SimProp, 215
solar cycle, 14
solar flare, 14
Solar luminosity, 374
Solar mass, 374
solar modulation, 11, 14, 196
solar system abundances, 6
solar wind, 14
Sommerfeld-Watson transformation, 385
SOPHIA, 85
source evolution, 209
spectator quark model, 51
spectral energy distribution (SED), 282, 291
spectral index, 282
spectrometer, 17
spectrum-weighted moments

N Ñ N , 117
N Ñ π , 109
γ and ν fluxes, 214
definition, 118
numerical values, 118

Standard Model, 32
of cosmology, 397
of particle physics, 32

standard rock, 165
star forming regions, 261

OB, T associations, 261
starburst galaxies, 235, 352, 372

statistical fragmentation, 63
stereoscopic observation, 335
string fragmentation, 63, 88
structure function, 53
SUGAR, 329
supernova remnants, 271

free-expansion phase, 272
radiative phase, 275
radiative stage and fade away phase, 275
Sedov-Taylor phase, 273

supernovae, 258, 263
core-collapse, type II, Ib, Ic, 263
neutrinos, 264
SN 1987A, 265
thermonuclear, type Ia, 265

superposition model, 110, 320
surface detector arrays, 24, 326
synchrotron radiation, 283
synchrotron self-absorption, 286
synchrotron self-Compton, 292

TALE, 351
Telescope Array, 326, 337, 348

overview, 350
Thomson cross section

definition, 374
Eddington luminosity, 270
inverse Compton scattering, 288
synchrotron radiation, 285

Tibet AS-γ , 326, 330
topological expansion of QCD, 61
total cross section, 68
TRACER, 22
track length integral, 313
Tunka, 332, 346

unitarity, 381
unitarity cut, 87
unitarization, 105
Urca process, 268

valence quarks, 41
vector dominance model, 102
VERITAS, 333
Volcano Ranch, 329, 336

Waxman-Bahcall upper bound, 357
Whipple, 293, 333
Woods-Saxon potential, 389

Yakutsk, 329, 332

Z -factor, see spectrum-weighted moments
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