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(a) Standard Pipeline
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(b) GP Pipeline

Figure 1. Comparison of the recovered signal posteriors plotted with FGIVENX for the standard pipeline and the Gaussian process pipeline. In red is plotted the ‘true’ signal which was added into the simulated data. There is a foreground modulated
systematic with an initial amplitude of Ag,s = A9 = 0.155 K, period of Py = 0.509; = 7.5 MHz and phase of ¢ = 7 present in the data.
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Figure 2. Schematic diagram of the REACH antenna and receiver.

m Some systematics are expected to be static, others vary with time
m Reflections from the soil vary with rainfall [Bevins et al. 2021]
m Impedences in the system are temperature dependent

m Improperly modelled beams can cause systematics which vary with the galactic foreground
power

Time Varying Systematic Model
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Figure 3. Example of a damped sinusoidal systematic which is modulated by the incoming power from the galactic
foreground over 24 time bins of length 15 minutes. The initial amplitude of the systematic was set to Ass = 0.209 K.

m Model systematic as a damped sinusoid whose amplitude is modulated by the power of
the galactic foreground

Standard REACH Pipeline

m Fully Bayesian forward model of beam model, galactic foregrounds and global signal [Anstey
et al. 2021]
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Gaussian Process Pipeline

m Uses Squared Exponential kernel to fit for time covariance [Kirkham et al. 2024]

log Lp = —3log [(27)"|C]| — £(D — M(6))’C (D — M(6) )
Cij = O(Q),GP + g exp (‘lti 2—65]’ ) (3)

Cosmology in the Alps 2024, Les Diablerets, Switzerland

Psys/021

w
AT

Standard
[\

—_

Asys /A21

Figure 4. Weighted root mean square error of the pipeline fits for the standard pipeline (lower row) and the Gaussian
processes pipeline (upper row) for different systematic parameters.
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Figure 5. Error in the fitted value of the amplitude of the Gaussian signal model for the standard pipeline (lower row)
and the Gaussian processes pipeline (upper row) for different systematic parameters.
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Figure 6. Error in the fitted value of the centre frequency of the Gaussian signal model for the standard pipeline (lower
row) and the Gaussian processes pipeline (upper row) for different systematic parameters.
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