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The sky In black holes
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Figure 1. Aitoff projection in galactic coordinates of 5,805 NED SMBH candidate
sources. The complete sample is complete in a sensitivity sense, in order to derive
densities one needs a volume correction. The color code is Orange, Green, Blue,
Red, Black corresponding to masses above 10°Mg, 105M, 107M. 10%M,, 10°M,,
respectively. With the exception of the less numerous first range (Orange ), representing
compact star clusters, the rest are SMBH=.
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SMBH mass function

The wass distribution @, (m) of the galactic central SMBHs L the mass range

10% + 2x10” solar masses (Mo) well descrtbed by a broken powerlaw
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Break at about 10° Mo,
@, . ()~ below ano
D, . (m)~w= above.
The fit with [5] gives

my = 1079 Mg ~ 8.9 x 10"M,

L. A. Gergely, P. L. Biermann: ** |

[arXiv:1208.5251 [gr-qc]]
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Typical mass ratio of SMBH binaries I1.
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FIG. 2: (Color online) The number of SMBH encounters with
mass ratios ¢ as function of log, ¢.
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The dominant spin flips

* due to GW emission the spin aligins
to the original J divection

L. A. Gergely, P. L. Biermann,
Astrophys. J. 697, 1621 (2009)

Key elements: (1) tgp’waug the BHs are not equal mass, m, < <m,, neglect S, ~ m 2

(it) the direction of J is conserved, (iil) the magnitude of Sy s conserved =2 spin-flip
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How large iIs the
spin-flip ?

1.5
In the majority _
of cases it 13
happens during _ J
the inspiral! 057

log v!

L. A. Gergely,
P. L. Biermann,
L. |. Caramete: Figure 2. The spin-flip angle o, as function of the relative orientation of the spin
Class. Quantum and orbital angular momentum o + 4 {a constant during inspiral), and mass ratio 1.
Grav. 27 194009 For a given mass ratio the spin-flip angle has a maximum shifted from 7 /2 towards the

i anti-aligned configurations. The mass ratios »» = 1; 1/3; 1/30 and 1,/1000 are located
(2010) on the logr—! axis at 0; 1.09; 3.40 and 6.91, respectively, confirming the prediction,

that a significant spin-flip will happen in the mass ratio range v = (1/30,1/3). For
mass ratios amaller than 1/100 the spin does not flip at all, as the infalling SMBH acts
as a test particle.



Jet variability due to precession
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Jet variability due to precession 11.

Time tntervals to be observed: .
(14v)" sin3
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Complementary GW measurements

The leading order frequency domain
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Combined GW & jet measurements
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GwW signal expressed tn terms of Location,
redshift + 5 astrophysical variables:
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in preparation (2012)

B from. jets, the other 4 variables expressed as function of (Toyrior Twerger Ty Tap/ AB)




Summary

Combined EM, particle physics and
GW measurements worth to pursue!
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