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Power Spectral Density

• Noise = Broadband + Narrowband.

• Broadband:
Seismic, Thermal, Quantum Photon
Shot, etc.

• Narrowband:
AC power supply, Calibration lines,
Vibrational modes of suspension
system, etc.
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Parametric PSD Model

• Noise per detector:

Sn(f ; θ⃗n) = SS(f ; θ⃗S) + SL(f ; θ⃗L)

• Broadband: cubic B-splines

SS(f) = a(f) +m(f)

nknots∑
i

ciBi,k(f ; t⃗)

• Narrowband: Lorentzians (approx.)

SL(f) =

nLor∑
ℓ

wℓ(f)
aℓf

4
ℓ

(fℓf)2 + q2ℓ (f
2
ℓ − f2)2
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Bayesian Inference

• Single-detector likelihood:

p(d|θh, θn) =
Nf∏
i

2

πTSn(fi; θn)
exp

[
−2|d̃(fi)− h̃(fi; θh)|2

TSn(fi; θn)

]

log p(d|θh, θn) = − 2

T

Nf∑
i

〈
d̃
∣∣∣d̃〉− 2

〈
d̃
∣∣∣h̃〉+

〈
h̃
∣∣∣h̃〉

Sn
−

Nf∑
i

logSn+Nf log
2

πT

• extended bilby

• Number of dimensions: 15 + nIFO × (2nknots + 2 + 3nLorentzians)
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CBC posteriors

• Chirp mass:
∆µ = 0.08%
∆σ = 4.76%

• Mass ratio:
∆µ = −0.10%
∆σ = 14.66%

• Luminosity distance:
∆µ = −1.42%
∆σ = 2.02%

• Inclination:
∆µ = 4.63%
∆σ = 8.96%
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Future

• Seamless integration into bilby

• Revisiting past catalogs

• Testing on O4 detection candidates

• Time-dependent 2d PSD Sn(f, t)
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