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Wave Observatory), Virgo, GEO, TAMA%%, 4 &5
WA A, H AT EAEZ AT RS AR, &
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7F 3 W B AL F5 H A BIKAGRA (Kamioka Gravita-
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(Big Bang Observer)fll H &ADECIGO (Deci-hertz In-
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Fi i, AT SLISAFILIGOJ & B #b. 7EE] 19, F&
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RET) L T J7PER M2, DL S 22 8] 5] 79 ER I
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B IEE A, AT 2R, A
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VAR R SRAR B oo FL R AT 3R U1, 24 0B R B A
e, BARKIE 3 AR B S, SR A
HEE BT 5] B AR S IE R S IR LG RUE R, S5 R
i AL T DAR S b 3R 3 5| J1ER S, B B AR A
Jié i3 (Inspira) Fi Bt {H & 75 G i B B (1) g A A0 3 &
I3, 38 W SRR NIF A (Merge)B Bx, 51 J137 AR 9,
X JE AR AL, TR L — R B A 11
JIERK M. AEXUE B 5 36 B2 G, 755
ok G| e R 2 AR 0 R R S T AR s — N AR
A R, IX AN B B E PR N #2 5 (Ringdown) B
B, FLHE S R0 51 ik T DL BRI IR 9 1 A I ) A
(Quasinormal Mode)>K fift #7 fifi ik, [A 1, — X
BIFGHMR G AR R =0 A 82
Jn g, g1 AR T AR S AR E L H
T, AdvLIGOARIAdvVirgo £ 2 0Ll 51) .45 X3 5 31 3F:
E A, 50 EGW150914, GW 151226, GW170104,
GW170814, LVT151012. #& itk A A5 2 (1) X
FEAMIEE N2 - 213)/Gpc? /year 2 fR ] 2,
PGz < 0L IX R, BEMFHE N

Power spectral density (10-4° Hz)

H(f) * fat z=1
and at z=2

104 1I0’3 ’IIO’2 1I0’1 1I0° 1I01 1IO2 ’IIO3 104
Frequency (Hz)

BT (9% RO B ML () 51 77 R D 45(LIGO, AdvLIGO,
ET)HI 25 [ 1) 51 735 4R 2% (LISA, BBO)J 5 T 2138 il 8.
PEJXSEE, RATRINS I ) T 20882 = 18z = 240 h 7 B JF
B 51 7R S B IR M £

Figure 1 (Color online) This figure shows the noise power spectra of
ground based gravitational-wave detectors (LIGO, AdvLIGO, ET) and
the space-based detectors (LISA, BBO). For comparison, we also plot

the signal spectra caused by the coalescence of binary neutron stars at
redshift z = 1 and z = 2, respectively.
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Figure 2 The normalized coalescence rate of compact binaries per year

as a function of zy.x. Note that, we have normalized the curve with the
factor Ny = l/Gpc3 /year.

(3.7 — 66.5)/year, M 1Ez < 2R IX 0] N, FH4E )
2 (6.9 x 10> — 1.2 x 10°)/year. HH, W FIH&
HOEH AT R R 51, BIGW 170817, 52 % i
B ERAE R T, 0Nz = 0.01 4, $5 A3 2 1 X
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X BB A S, BAA H AR A W
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9, X RATIF RAEA G4BT BN 7T BE.
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(R38040 5 A #1042 AN T3 4 11, 3 R SR 1 25 )
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B RS Fh, KB I IF & kR
X TR & AR T B, 7% 8 = MO E R AL 5
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BWIFAAETH Y@ ~ 15-20) BLR T, HIE
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2% 8B K B A 5 R R G Z [ E
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3 SIKIREAFERE

5 TaZM 8 B2 (SNILa) AT RAA 04 52 H 24 A DG
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51 71 LS EY, WFisher i B 5 1L 80 E SRR
B I7E, A LA B I LA S 50 R ). i i
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2 1161,
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B B AS[RMR 2 8] ) B IA I 18] 72 57, A nT DA H 5
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Figure 3 (Color online) The localization capability of third-generation
gravitational-wave detector network (including three ET-like detectors at
the U.S., Europe and Australia) for the gravitational-wave bursts caused
by binary neutron-star coalescences [13].
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Figure 4 (Color online) The constraint of Hubble constant Hy derived

from GW170817 observations compares with those derived from CMB
and SNIa observations [6].
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Figure 5 (Color online) The distance measurement capability of third-
generation gravitational-wave detector network (including three ET-like
detectors at the U.S., Europe and Australia) for the gravitational-wave
bursts caused by binary neutron-star coalescences [13].
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Figure 6 (Color online) The distribution of 1000d;, and the errors of

binary neutron-star coalescences. Here we consider third-generation
gravitational-wave detector network consisting of ET and CE.
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Figure 7 (Color online) (a) Shows the constraints on equation-of-state
of dark energy derived from various third-generation gravitational-wave
detector networks; (b) compares the capabilities of gravitational-wave
methods and the traditional electromagnetic methods (including SNIa
and BAO). Note that, for each case of gravitational-wave methods, we
have assumed 1000 sources (see ref. [13] for the details).
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The discoveries of gravitational-wave (GW) event GW170817, caused by the coalescence of binary neutron-star, as well
as the electromagnetic counterparts in multi-frequency bands, mark the coming of multimessenger GW astronomy. By
observing the GW waveform of compact binary coalescence, one can independently determine its luminosity distance,
which indicates that this kind of GW sources can be treated as “standard sirens” to study the expansion history of the
Universe. This provides a novel method for the research of cosmology. In this article, we introduce the basic principle of
GW sources as “standard sirens”, and focus on various methods to determine the distance and redshift of GW events. We
also discuss the detection capabilities of constraining cosmological parameters for (second-generation and third-generation)
ground-based GW detectors and space-based GW detectors. In particular, we investigate the potential constraints on the
Hubble constant and equation-of-state of dark energy.
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