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The spin conundrum
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https://arxiv.org/pdf/2205.12974.pdf

Gravitational waves from e

&e » NEWS! ground polarisatior

supermassive black hole binaries |
might be ‘right around the corner’
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At_rnomy images of the day year decade
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Binary SMBH parameters hyperspace and
imaging
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discernible spectral binary SMBH signatures

. Energy [eV]
+ : "
Gut|erre120122 10° 10° Richards+06
10.3[5 E A T T _\!,lm = 47 :l T T T T - T ]
\nu_{peak}~M_{tot == Ay = 10° = = -
{-a} — Mgy = 107 IVJ 46 [ ]
44 — My = 10° |l n N ]
"."— 3 e Mpy = 10° &0 s .
= 2,45 o .
= 042 } f =
5 3 44 ]
a boo C N
° 08 | | E
16]3 16]7 1619 O 1 1 1 14 L 1 1 16 1 1 L 18
v [Hz| logt){Hz]

L_tot~M_{tot},

P~M_{tot}= [<2 days, few years]



ELECTROMAGNETIC EMISSION AND INFORMATION LOSS



SCHEME OF
BINARY SMBH EM
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mode, the lump, (Noble +
Shi +12, Farris +14,
Noble+21)

Hydro variab < Doppler,
q<~0.05 Farris+14,
D’Orazio+15,+16

Doppler < hydro
variab. In g=1, orbital

Mach v_kep/cs<~20
Tang+18

A =45 nm E = 0.1 keV
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Burst model
(Farris+14)

Periodicity signal immersed in red noise

Red Noise mimics periodicity (Vaughan+16) ‘ .
red noise +5%sin(2pit/1880)

white noise+ 5%+sin(2pit/1880) "

The power spectral density (PSD) for the DRW is (Kelly+09)
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LOSS OF BINARY INFORMATION

optimal

Shen &Loeb+10

Early works: Popovic+00, Comerford +09;
Bogdanovic+09a,b; Boroson & Lauer+09;
Xu & Komossa+09; Wang+09; Smith+10;
Liu+10, Chornock+10; Gaskell+10 Koss+11;
Eracleous+11




NEW TECHNIQUES FOR FURTHER VETTING OF BINARY CANDIDATES
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Escaping to the Time Domain- radial velocity and astrometry o_
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Astrometry with ngEHT, ng VLA
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2D REVERBERATION MAPPING L INTERFEROMETRY OF BINARY SMBH
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Reverberation mapping-taking into account motion of
binary SMBH . . .
First Atlases of kinematic signatures

Circular SMBBH
PCA of 1D RM data Songsheng +20

Nguyen+20
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OPTICAL STATISTICS OF SMBBH
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https://docs.google.com/file/d/1xwLBukkrINGy35eQ8e9uOarL3VL47Hi1/preview

Event Horizon and Environs (ETHER): A Curated Database for EHT and

ngEHT Targets and Science
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The Vera C. Rubin Observatory will enable
extensive studies of periodic flux variability, and
is thus expected to significantly enlarge the
sample of binary black hole candidates
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Move forward instead of /ooking back.

ALERTS

] '_' |
Statistical

Large present/ future facilities which
will observe AGN

Radio: LOFAR, ASKAP (Australia)-3x10~7 AGN, MeerKAT
(South Africa), e-MERLIN (UK), APERTIF (The
Netherlands), SKA

IR: JWST (NASA/ESA), Tokyo Atacama Observatory (Japan),
Euclid (ESA/NASA)-1076 AGN, WFIRST (NASA), SPICA;
Optical/NIR: Zwicky Transient Facility (USA),

LSST- 1076 AGN, and the giant telescopes namely GMT,
TMT, ELT, MSE;

X-ray: eROSITA, XIPE, and Athena;

y-ray: Cherenkov Telescope Array and the Large High
Altitude Air Shower Observatory (China).
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inference
from big
data

. Big data of
© individual
: source

. Information:

. Spectra, light

/" curves, derived

. features -periodic
. components,

Feedback for statistical premises of cadences, observational priorities

tools capat-)!e of

scanning individual
objects:

-spectrostropy,optical
(standard telescopes)

-astrometry/interferom
etry: VLA, GRAVITY,
GRAVITY+




PILLARS OF MULTIMESSINGER ASTRONOMY

.NICKY TRANSIENT FACILITY

Laser guide stars for all telescopes, . ==

Laser Interferometer Space Antenna

ngEHT Telescope Array Example 1



