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Characterising the LNA with Noise Waves

Noise Wave formalism models the LNA response (Meys, 1978; Monsalve
et al., 2017)
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“Calibration equation” - three noise wave parameters: Tunc,Tcos,Tsin

We also fit for TNS,TL (Roque et al., 2021)
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Drawbacks of Conjugate Priors

Conjugate priors calibration method (Roque et al., 2021) uses a Normal
Inverse Gamma prior so the posterior can be evaluated analytically, quickly

But choice of conjugate prior assumes all calibrator source temperatures have
same noise, σ

For noise wave parameters σ ∝ 1/(1− |Γs|2), where |Γs| ∈ (0, 1)

Polynomial order selection - gradient descent can get stuck in local minima

Christian Kirkham (cjk55@cam.ac.uk) Marginalised Noise Wave Calibrationa Global 21-cm Workshop 2024 3 / 5

https://www.cavendishradiocosmology.com/
https://astrochristian.github.io
mailto:cjk55@cam.ac.uk


Marginalised Polynomial Method

We can fit for the polynomial orders as parameter

n =
(
nunc ncos nsin nNS nL

)
(2)

Fit for calibrator noise parameters

η =
(
σ0 σ1 . . .

)
(3)

To speed up the fit we marginalise over Θ

Marginal likelihood is then
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Method Comparison (RMSE)
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