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Review of Stochastic Background
Cross-Correlation Measurements

• Stochastic background strength defined by

ΩGW(f) = 1
ρcrit

dρGW
d ln f = f

ρcrit

dρGW
df

• Measured with cross-correlation

YQ =
∫

df h̃∗1(f) Q̃(f) h̃2(f)

• Uses optimal filter

Q̃(f) ∝
f−3ΩGW(f)γ12(f)

R∗
1(f)P1(f)P2(f)R2(f)

(h̃1, h̃2 in ct/Hz; P1, P2 in strain2/Hz; R1, R2 in ct/strain)

• Overlap Reduction Function

γ12(f) = d1ab dcd
2
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∫
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dΩ̂ ei2πfΩ̂·∆~x/c P ab
cd (Ω̂)





LLO-ALLEGRO Correlations

• LLO & ALLEGRO 40 km apart;
probe different frequency range from LLO/LLO

– LLO/LLO upper limit set on 40–215 Hz

– LLO/ALLEGRO sensitive at bar frequency ∼ 900Hz

• Can rotate ALLEGRO to change γ(900 Hz)

– Can combine aligned & anti-aligned to cancel CC noise
[Finn & Lazzarini, PRD 64, 082002 (2001)]

– Null alignment allows “off-source” CC noise measurement
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