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van Marrewijk et al. 2024 [arXiv:2402.10731]


https://arxiv.org/abs/2402.10731

@ maria: simulate (sub-)mm single-dish data

https://thomaswmorris.com/maria
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late (sub-)mm single-dish data
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Atmosphere
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https://thomaswmorris.com/maria Simulated time-ordered data (TODs)
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https://thomaswmorris.com/maria Simulated time-ordered data (TODs)
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nifty: Bayesian imaging

https://wwwmpa.mpa-garching.mpg.de/~ensslin/



maria-nifty: forward model
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maria-nifty: forward model
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Gaussian noise
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maria-nifty: reconstruction




Map reconstruction

Posterior samples



Map reconstruction
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Comparison to state-of-the-art method

maria-nifty minkasi

Sievers et al. (in prep.): https://github.com/sievers/minkasi



Comparison to state-of-the-art method
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Contributions of atmosphere, map & noise
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Contributions of atmosphere, map & noise
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Contributions of atmosphere, map & noise
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- — scale up to future arrays:

~200 — ~300k detectors

- multi-frequency observations |



Thank you for your attention

SciPost Physics Proceedings Submission

maria goes NIFTy: Gaussian Process-Based Reconstruction and
Denoising of Simulated (Sub-)Millimetre Single-Dish Telescope Data

‘ https://github.com/
L NIFTy-PPL/NIFTy |
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Gaussian processes (GPs)
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Gaussian processes (GPs)

\
N e e

Variational inference (VI)

\\*—;- e p——— N — — — - —  ——  _ —

— model correlations

— describe various signals

— build complex prior models




— model correlations — approximate very high-dimensional posteriors

with a set of samples

— describe various signals

Variational inference (VI)
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maria-nifty: map prior
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maria-nifty: likelihood
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maria-nifty: likelihood

Response
R;(s)

Response
RM(S )

Atmosphere

a;(sy)

Atmosphere
aM(fﬁ)

Model TODs
f1€D

Model TODs
JuCEw)

i Observed TODs

a Li-kelihood } o
pldy| Spr) /




Map prior samples




Map posterior samples
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