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Gravitational Wave Periods

VVVVVVVVVY

Billion years Months-Decades Minutes-Hours Milliseconds
) MB = ..|| Pulsar Timing ' . LIGO -
Lower s ol e Aiiall Higher .
frequencies, : | - frequencies,

Lower masses

Higher masses

Primordial GWs Supermassive Massive black  Stellar mass binaries
black hole binaries hole binaries
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GWs from SMBHBs

Continuous waves (CWs) from single
SMBHBS

* @ Deterministic, modelable signal
affects the earth and the pulsar
while evolving

‘K. Orbital periods of months to
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Figure Credit: Jeff Hazboun



http://drive.google.com/file/d/1nQ8i0sJRBXtKrCNx5f9FfSex4Cb1eSOt/view

GWs from SMBHBs

The stochastic gravitational wave
background (GWB)

X Induces spatially correlated red noise
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with a common spectrum (Acgyn, Yegrn) iN
all pulsars

Predicted Spatial Correlations
(Hellings-Downs)
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Figure Credit: Jeff Hazboun


http://drive.google.com/file/d/1UWEmTvid6gDulLaQgr-tAKyYA8k8vWv8/view
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In Progress: New Data Sets!

— DR3

X DR2

X 15-year
X DR3
X DR1

All PTAs are increasing data time spans and adding
pulsars to hopefully reach a GWB detection in the
coming years

Detection X Characterization X SMBHB population!
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Next Up: Continuous Waves
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. . & SMBHB candidate
Next Up: Continuous Waves or oalaxy cluster
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. Even Wlthout a detectlon we can Iearn a lot about SMBHB candldates
X Much less expensive than all- sky aII frequency CW searches:

'K Can set better limits and have better detectlon prospects than aII—-
 sky searches (Arzoumanlan+ 2020, L|u+ 2021)
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GW strain (h)

Figure Credit: Luke Kelley and Maria Charisi
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We Need:
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® EfflClent tools to |dent|fy SMBHB candldates in big data sets

o Next generatlon telescopes and surveys Wl|| be more effectlve'
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‘We Need:

® Efficient tools to identify SMBHB candidates in big data sets
X Ongoing monitoring of existing (and future) candidates :
o Long-—'plerio’d binaries need long data sets to confirm

—— Injected Sinusoid t ¥ CRTS
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We Need:

® Efficient tools to identify SMBHB candidates in big data sets
X Ongoing monitoring of existing (and future) candidates -
K Coordlnated efforts to share SMBHB candidates.

o BOBcat: Black holes Orb|t|ng Black holes catalog (Sydnor & Burke—
Spolaor - see their poster')
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The muItlmessenger future of SMBHBS is |ncred|bly brlght'

X GWs from SMBHBS are nearly Wlthln reach and
multimessenger techniques can help |
K Infrastructure is needed to coordlnate abundant future N
_data ok | o i SR
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