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Event rates of gravitational waves in space-borne detectors
based on a hierarchical growth model of SMBHs
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observational profile of gravitational wave at space-borne detectors; (a) the proposed interferometers
such as eLISA & DECIGO, and (b) a planned Doppler-tracking measurement using a three-order-
improved Cassini. We calculate the observable distance (horizon of the detector) both for inspiral and

ringdown waves, and estimate the event-rate using a BH-BH merger model.

We use a BH-BH merger model by Shinkai-Kanda-Ebisuzaki [ApJ, 835 (2017) 276]. That is, we

estimate the number density of galaxy from halo formation model, and estimate the number of BH

mergers from giant molecular cloud model together with hierarchical growth of merged cores.
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We find that at the signal-to-noise ratio p = 10, the event-rate of the BH mergers by B-DECIGO is 33
times higher than that of eLISA for detections of inspiral phase, and 20 times higher for detections of
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B-DECIGO
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ringdown phase. We also find that there may be several events per year even at the improved Cassini

for detections of inspiral phase.

Thus we conclude that the statistics of the signals will tell us both a galaxy distribution and a formation

model of SMBHs.

A route to a SMBH

Starburst galaxy M82 has 1000M BH

Matsushita+, Apd, 545, L107 (2000)
Matsumoto+, ApJ, 547, L25 (2001)

HLX-1 has 20,000M BH!

http://hubblesite.org/newscenter/archive/releases/2012/2012/11 /full/

How many BHSs in a galaxy? ApJ. 835 (2017) 276
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(2) accumulations of IMBHs at the center region of
a galaxy due to sinkages of clusters by dynamical
friction

Matsubayashi et al. 2007

(3) mergings of IMBHs by multi-body interactions
and gravitational radiation.
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Figure 12. Occupation number: average number of galaxies predicted for
a parent halo of mass M, given by the sum of the number of subhaloes
with galaxies above a given luminosity plus one for the central galaxy. The
luminosity threshold adopted was My < —21, which comesponds to the
minimum used for the observed data points plotted, taken from Lin et al.
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BH-BH Inspiral Event-rate at Cassini+++
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