Detecting gravitational wave anisotropies from
supermassive black hole binaries
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SMBHB Anisotropies
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How to search for anisotropies

pulsar-pair correlations GWB sky map

exp|- 5 (p — RP)'2"(p — RP)]
\/ det(21mY)

p(p|P) =

PTA response
l noise covariance matrix

Agazie et. al., 2306.16221



|s this null detection In tension
with a GWB from black holes?



Anisotropy detection Pipeline

Generate SMBHB population

o | —
’\Q [ ]
=NV
N = h
IS
S B _
N
| o | |
] ] | ] ] | ] | | ]

ool

eolall

7 17 G G A P




Anisotropy detection Pipeline
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Anisotropy detection Pipeline
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Anisotropy detection Pipeline
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Anisotropy detection Pipeline
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Detection Probabilities

g PTA : NANOGrav
Map Rec. : Numerical
Det. Stat. : SNR
Frequency : 3.95nHz
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Detection Probabilities
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Conclusions:

e Currently: null detections for anisotropies!
* Thisis notin tension with a GWB from SMBHBs

* Binary population parameters determine the level of anisotropies
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