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How to search for anisotropies

Recover the maximum 
likelihood sky map

Derive pulsar-pair correlations
from ToAs

Agazie et. al., 2306.16221
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2 𝛒 − 𝐑𝐏 T𝚺−1 𝛒 − 𝐑𝐏

det 2π𝚺

noise covariance matrix

GWB sky mappulsar-pair correlations

PTA response



Is this null detection in tension 
with a GWB from black holes?
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Anisotropy detection Pipeline

Create GW sky map

Calculate correlations

Recover ML sky map

Generate SMBHB population

Add noise
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Anisotropy detection Pipeline

Calculate correlations

Recover ML sky map

Add noise

Generate SMBHB population

Create GW sky map
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Anisotropy detection Pipeline

Recover ML sky map

Add noise

Generate SMBHB population

Create GW sky map

Calculate Correlations
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Anisotropy detection Pipeline

Generate SMBHB population

Create GW sky map

Calculate correlations

Recover ML sky map

Add noise
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Anisotropy detection Pipeline

Generate SMBHB population

Create GW sky map

Calculate correlations

Recover ML sky map

Add noise
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Detection Probabilities

9AL, Mitridate, Gersbach: 2407.08705
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Detection Probabilities

10AL, Mitridate, Gersbach: 2407.08705



Conclusions:

• Currently: null detections for anisotropies!

• This is not in tension with a GWB from SMBHBs

• Binary population parameters determine the level of anisotropies
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