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Credit:NASA GSFC/L. Blecha
» SMBHBs should be fairly common.



STRONG SOURCES OF GRAVITATIONAL WAVES




MILLISECOND PULSARS

Credit: Joeri van Lee’L}wen
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Signal detected in many pulsars.

Signal is spatially correlated with a characteristic
quadrupolar pattern (Hellings-Downs curve).
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Characteristic correlation pattern found with
significance 3.5-4sigma.

Consistent with SMBH binaries.



stochastic GW background
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Image courtesy of Science, credit: NICOLLE RAGER FULLER [modified]

» GWs probe dynamics.
» EM obs. probe interaction with gas.

» Multi-messenger obs. provide the most
complete picture.
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~250 Candidate Supermassive Black Holes.
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See review:

Several candidates show multiple signatures.

Challenging to distinguish them from quasar variability.
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PTAs have found the first evidence of the GW
background.

PTAs soon will detect GWs from individually resolved
binaries.

SMBH Binaries produce bright EM emission and are
promising sources of multi-messenger observations.

~250 candidates identified as quasars with periodic
variability.

Confirming the binary nature of quasar candidates is
challenging.
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PG1302 is consistent with Doppler boost.
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Quasars have wavelength-dependent variability.
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» Robust multi-
wavelength prediction.




Time to Detection
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Astrophysics with the GW background
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Astrophysics with the GW background
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