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" . " ) .
e For quantum non-demolition measurements see ferometers, as well as technical documents, PhD

Caves, Thorne, Drever, Sandberg and Zimmer-
mann (1980) and Braginsky and Kalili (1992). For
application to advanced interferometers see Kim-
ble, Levin, Matsko, Thorne and Vyatchanin (2000)
and Buonanno and Chen (2001a, 2001b, 2002). For
a review of quantum noise in GW interferometers
see Corbitt and Mavalvala (2004).

The effect of seismic noise in GW interferometers is
discussed in Saulson (1994), Chapter 8. Newtonian
noise are studied in Saulson (1984) and Beccaria et
al. (1998). Our discussion of thermal noise followed
the internal VIRGO note Flaminio et al. (2005),
where calculations of the various thermal noise are
performed in detail. Thermo-elastic noise is dis-
cussed in Braginsky and Vyatchanin (2003).

¢ Updated information on the existing GW inter-

theses, etc. can be found at
http://www.ligo.caltech.edu/ (LIGO)
http://wwwcascina.virgo.infn.it/ (VIRGO)
http://www.geo600.uni-hannover.de/ (GEO600)
http://tamago.mtknao.ac.jp/ (TAMA)

A detailed description of the LISA mission can
be found in the LISA Pre-Phase A Report
(1998).  See also the reviews Bender (2001),
Danzmann and Riidiger (2003), and the web site
http://lisa.jpl.nasa.gov.

For lack of space, we have not discussed experi-
ments searching for GWs using the Doppler track-
ing of spacecraft. For a recent review, see Arm-
strong (2006).
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Michelson, 470-479
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Linearization
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action, 70-81
energy—-momentum
conservation, 7
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definition, 107
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bursts, 361-365
coalescences, 387-392
parameters estimation, 350-356
periodic signals, 371-386
stochastic backgrounds, 392-413
Maximum likelihood estimation,
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Memory effect
linear, 300
non-linear, 274
Mesa beams, 503
Michelson interferometer, 470-479
Microlensing, 45
MiniGRAIL, 434, 468
strain sensitivity, 468
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output, 510
Modulation index, 377, 505
Momentum flux, 39
Momentum radiated by GWs, 130
Monopole radiation
absent for GWs, 112
Multi-index notation, 134
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(MPM) expansion, 256
Multipole moments, 139-155
algorithmic, 256
current quadrupole, 125-131
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mass quadrupole, 109-124
radiative, 266
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strain sensitivity, 454
Near zone, 238
Newtonian limit, 240-241
Newtonian noise, 525
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NIOBE, 469
Noether’s theorem, 53-58
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1/f, 339, 507
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Null instrument, 504
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Qgw, 395
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Overlap reduction function, 402

Paraxial propagator, 498-503
Pattern functions, 339-342
bars, 342, 425-426
interferometers, 342, 494-496
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Pauli-Fierz action, 70-81
Pauli-Fierz mass term, 87
Penzias, A., 392
Periodic signals
bar’s sensitivity, 454-455
interferometer’s sensitivity, 530
matched filtering, 371-386
Photon
absence of dipole radiation, 112
angular momentum states,
98-99
massive, 84~86
Piezoelectric transducers, 428
Planck mass, 80
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Poincaré group, representations,
70-71, 96-97
Poincaré transformations, 5
Poisson distribution, 371, 516
Poisson integral, 247
Poisson ratio, 459
of Al5056, 459
Polarization tensors, 12
Post-Minkowskian expansion,
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Post-Newtonian expansion, 237-249
1PN, 242-245
for coalescing binaries, 289-299
hereditary terms, 267-275
limit of validity, 247-249,
- 265266
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Posterior probability, 347
Pound—Drever—Hall locking, 509,
513-515
Power recycling, 510
Power spectrum, single-sided, 338
Precession of rigid bodies, 204-205
Prior probability, 347
Proca Lagrangian, 84
Proper detector frame, 19-26

Proper distance, 13
Proper time, 13
PSR B1534+12, 83, 329-331
PSR B1913+16, see Hulse—Taylor
binary pulsar
PSR J0737—3039 (double pulsar),
326-329
Pulsars
braking index, 204, 380
coherent searches, 382
dispersion in the interstellar
medium, 311-312
glitches, 313, 380
hierarchical searches, 384
incoherent searches, 383
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spindown age, 380
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Pustovoit, V. 1., 470
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Quadrupole moment, 109, 113
shift of the origin, 122
spherical components, 141
Quadrupole radiation, 109-121
radiated angular momentum,
114-116
radiated power, 113, 142
Quality factor, 419
Quantum limit, 448
bars, 446-452
interferometers, 522-524
Quantum non-demolition, 449-452

Radiation pressure, 519-522
Radiation reaction, 275-279
Radiative coordinates, 266
Rayleigh distribution, 360
Rayleigh range, 501
Reciprocity relations, 481
Recoil, due to GW backreaction, 279
Redshift of gravitons, 45

in FRW cosmology, 191
Reflection coefficient, 480
Relaxed Einstein equations, 250-252
Renormalization group

and definition of GWs, 34
Resonant bars

absorption cross-section,

421-423

Indezx

bandwidth, 444
detector tensor, 425
effective temperature, 444-445
higher modes, 423
mode expansion, 417
noise spectral density, 436-437,
440, 441, 443, 445
pattern functions, 425
quantum limit, 446-452,
457-458
response to bursts, 415-419
response to periodic GWs,
420-423
transfer function, 419, 431
Resonant sideband extraction, 533
Resonant spheres, 459-468
cross-section, 465
normal modes, 461463
Resonant transducers, 427-435
Restricted PN approximation, 297
Riemann normal coordinates, 16
Riemann tensor, xvii
linearized, 5
Rigid bodies, kinematics, 200-201
Rigid ruler, 19
Roemer time delay, 306-307
ROG collaboration, 453
Root-sum-square (rss) amplitude,
364

Sagnac effect, 20
Schnupp asymmetry, 506, 507
Schnupp locking, 515
Seismic noise, 524
Shapiro time delay, 308-310
range and shape, 321
Shifting algorithm, 371
Shklovsky effect, 322
Short-wave expansion, 2647
Shot noise, 516-519
Sidebands, 476, 505
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391, 529, 533
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Signal-to-noise ratio
bursts, 361-365
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definition, 344
optimal, 345
periodic signals, 371-386
Sine-Gaussian waveform, 363
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Speed of GWs, 7, 273
Speed of sound
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CuAl, 468
Spherical components of tensors,
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Standard quantum limit, 448,
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STF projection, 134
STF tensors, 133
Stochastic backgrounds, 392-413
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multiple-detector correlation,
409
single detectors, 397-400
two-detector correlation,
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Strain sensitivity, 338
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orthogonal, 389
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Thermal compensation, 532
Thermal noise
bars, 437442
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magnetic, 432
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True anomaly, 178
TT frame, 17-19
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advanced, 532-534
arms, 480
finesse, 488
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mirror losses, 487
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pole frequency, 493
waist, 502

WaveBurst algorithm, 413
Wavelets, 368
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Wilson, R., 392

Wobble radiation, 205-211
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