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Observational landscape
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Stochastic Backgrounds

Unresolved sources. Incoherent superposition of unresolved compact
sources.

Di�use sources. Spatially correlated at generation due to phase
transitions, topological defects, primordial perturbations, etc.

LIGO: actively searching for stochastic component (but very speci�c).

Upper limits 
 GW � 10� 9 at f = 25 Hz [LVK circa 2022].

LISA: guaranteed to see signi�cant stochasticcomponents. This is
amazing!

LISA: guaranteed to see signi�cant stochasticcomponents. This is very
scary!
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What is a Stochastic signal?

hab(~x; t ) =
X

A

Z + 1

�1
df

Z



d
 k̂ e� i 2� [f (t � k̂ �~x)+ � i (f ; k̂ )]~h A(f ; k̂) eA

ab(k̂) :

Resolved: The signal is correlated
either temporally or spatially
(frequency and/or direction).

The signal is coherent and can be
distinguished from random noise
by \averaging" data (linear in
strain ~h).

Credit: Wikipedia CC BY-SA 2.0

h~hi T 6= 0 ; h~ni T = 0 :
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