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GRAVITATIONAL WAVES FROM COALESCING BLACK HOLE MACHO BINARIES
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ABSTRACT

If MACHOs are black holes of mass ~0.5 M, they must have been formed in the early universe when the
temperature was ~1 GeV. We estimate that in this case in our Galaxy’s halo out to ~ 50 kpc there exist ~5 x
10® black hole binaries the coalescence times of which are comparable to the age of the universe, so that the
coalescence rate will be ~5 x 10 * events yr ' per galaxy. This suggests that we can expect a few events per
year within 15 Mpc. The gravitational waves from such coalescing black hole MACHOs can be detected by the
first generation of interferometers in the LIGO/VIRGO/TAMA/GEO network. Therefore, the existence of black
hole MACHOs can be tested within the next 5 yr by gravitational waves.

Subject headings: black hole physics — dark matter — gravitation — gravitational lensing — Galaxy: halo
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LIGO-Virgo Observing Plan Overview
Live Observing document http://arxiv.org/abs/1304.0670
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T.Nakama, TS, J.Yokoyama 1609.02245

/

Observable Universe

PBHIZ72 A3 LA DI X EIE — R E 7R DD DR



GW1509014

EOBNR IMRPhenom Overall
Detector-frame total mass M /M 70.313% 70.9137 70.61 58503
Detector-frame chirp mass M /M 30.275 30.6%8 304770502
Detector-frame primary mass m, /M 394579 38.5738 38.977 8109
Detector-frame secondary mass m, /M 30.905% 322138 3.6 3750
Detector-frame final mass M;/M 67.1549 67.6732 67.47503
Source-frame total mass M*"¢ /M 65.0737 65.075¢ 65.0 30503
Source-frame chirp mass M /M 27.91%3 28.1117 28.07 79503
Source-frame primary mass m$®™¢ /M 363133 35.3%37 35.8%35101
Source-frame secondary mass m$*" /M, 28.6135 29.6133 2913550
Source-frame final mass M /M 62.015 62.0137 62.037500
Mass ratio ¢ 0.79%01 0.84%02 0.822020 10,03
Effective inspiral spin parameter y.g —0.097017 —0.05703 —0.07- 0155008
Dimensionless primary spin magnitude a, 0.3270% 0.327053 0.321555000
Dimensionless secondary spin magnitude a, 0.571“8_?? 0343?_‘5? 0-44f8,2458i8_8§
Final spin a 0.67%508 0.6620.06 0.672007 1002
Luminosity distance D; /Mpc 3901170 440110 41059530
Source redshift z 0.08370 05 0.093% 055 0.088 003750008
Upper bound on primary spin magnitude «; 0.65 0.74 0.69 = 0.08
Upper bound on secondary spin magnitude a, 0.93 0.78 0.89 £0.13
Lower bound on mass ratio g 0.64 0.68 0.66 + 0.03
Log Bayes factor In By, 288.7+0.2 290.3 +0.1




