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Amplitude

Modeling of damped vibration waveform(a=0.5, M=62)
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h(t) = e~ 7 (A cos(2m ft) + Bsin(2m ft))
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3.6 (f,r)&(M,a)& DRBEFZI(Fitting)

TABLE 1. The fitting constants in Egs. (9) and (10), for the 21,
22, 33 and 44 modes, for the dominant n = 0 overtone [15]. C3 fl + f2 (1 — CL) E
f(M,a) =
(Lm)  f fa f3 q q> q3 27TGM® M
(2, 1) 06000 —0.2339 04175 -0.3000 2.3561 -—0.2277
(2,2) 1.5251 -—1.1568 0.1292 0.7000 1.4187 -—0.4990 —|— q 1 — q3
q1 2

(3,3) 1.8956 —1.3043 0.1818 09000 23430 —0.4810 7-(]\/[’ a) —
4,4) 23000 —1.5056 02244 1.1929 3.1191 —0.4825 7Tf(M, a)

Gossan et al. (2018) Beti et al. (2006)

e — —= > -
BBZEWE—L: (I,m) = (2,2)

30



3.7 AEBEHK
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p(d|M, a, A, B) o exp [—% (J’- h(M,a, A, B))T o (dﬁ— h(M, a, A, B))}

h(t) = e~ " (Acos(2m ft) + Bsin(2w ft))
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GW150914
B1ARI36MO+29MO
BiK1%.62MO
HEE FEE#410Mpc, 2=0.09

ApJ Lett., 818:L22 (2016)

ASTROPHYSICAL IMPLICATIONS OF THE BINARY BLACK-HOLE MERGER GW 150914

ABSTRACT
The discovery of the gravitational-wave source GW 150914 with the Advanced LIGO detectors provides the first
observational evidence for the existence of binary black-hole systems that inspiral and merge within the age of
the Universe. Such black-hole mergers have been predicted in two main types of formation models, involving
isolated binaries in galactic fields or dynamical interactions in young and old dense stellar environments. The
measured masses robustly demonstrate that relatively “heavy™ black holes (= 25 M) can form in nature. This
discovery implies relatively weak massive-star winds and thus the formation of GW 150914 in an environment
with metallicity lower than ~ 1/2 of the solar value. The rate of binary black-hole mergers inferred from the
observation of GW 150914 is consistent with the higher end of rate predictions (=> 1 Gpe 3 yr~') from both
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