[Note]Zwart 2000 ApJ 528 L17

BLACK HOLE MERGERS IN THE UNIVERSE
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2.1. Binary Formation and Dynamical Evolution



« EEDHZH., BMEBRRICLIEERXICL>TEENENS Z D5 B (Blaauw

1962)

o ZZTRIONEREDTZ v IR—ILIE

Aot hd EREDS

e EFOFHEEN0.56KEZEERERD T, mass segregationic&>T7 vy

ZR—ILIZERFDICEBEI LTV
o RNERDT Ty IR—ILEENS
MRS ikt 2 (Kulkarni, Hut, &McMillan 1993)
o FRTSVvIR—ILEEBEDERIMDT Y Jik—
—ILEEERD

o NFHETERHRDT Y IVIR—ILERETANT S
o RIFH2048DFEEEDNF & 1%DEHBD10FEVKIFZFES
o MHICENICSH 21T Ty ViK—
B1%MEBEEKT IR, 8WHEMICTED
o HEHERMISEMBLDIONMANDT Sy I R—

2.2. Characteristics of the Binary Population
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3. PRODUCTION OF GRAVITATIONAL RADIATION
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TABLE 1
CHARACTERISTIC PARAMETERS FOR DENSE STELLAR SYSTEMS

log M log r,;, 1000kT Srverse MR
Cluster Type (solar units) (pc) (Rs) Ny, (%) (Myr "
Populous ............... 4.5 —0.4 420 7.9 7.7 0.0061
Globular ................ 55 £ 05 05 = 0.3 315 150 51 0.0064
Nucleus ................. ~7 =0 =33 2500 100 0.21
Zero-age globular ...... 6.0 = 0.5 0+ 03 33 500 92 0.038

Note.—Overview of selected parameters for young populous clusters (Massey & Hunter
1998), globular clusters (Djorgovski & Meylan 1994), and galactic nuclei (McGinn et al.
1989). The first three columns list the cluster type, the total mass, and the virial radius. The
total mass and virial radius are given as distributions with a mean and the standard deviation
around the mean. The orbital separation (in solar units) for a 1000kT binary consisting of two
10 M, black holes is given in the fourth column. The fifth and sixth columns list the expected
number of black hole binaries that are formed by the cluster and the fraction of these binaries
that merge within 12 Gyr (allowing ~3 Gyr for the formation and ejection of the binaries and
assuming a 15 Gyr old universe; Jha et al. 1999). The contributions to the total black hole
merger rate per star clusters per year (MR) are given in the final column. The bottom row
contains estimated parameters for the zero-age population of globular clusters in the Galaxy.

3.1. Merger Rate in the Local Universe
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3.2. LIGO Observations
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