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Foregrounds of the HI 21 em signal
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Biggest challenges in extracting Hl signal:
e foregrounds order of magnitudes brighter than Hl
e Telescope beam: frequency-dependent



Foreground removal pipeline
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Telescope Beam (e.g., MeerKAT)
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Foreground removal pipeline
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asking the extremely bright HI souree:
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Foreground removal pipeline
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CA: joint component separation and deconvolution ¢

X" ~ diag(H")AS 13

(L.m)eD

(i) Update S: Solved using a Tikhonov-regularized least-
squares solution for each (¢, m), with €,, the regularization
coefficients R

(ii) Enforce sparsity: After the inverse harmonic transform, S is
projected onto the wavelet basis and sparsity is enforced via

=
a soft-thresholding procedure PRTTT. o Dyt s

s L L . Lmpyl &, 1 28, mgl,

iii) Update A: The mixing matrix is estimated via least squares > XTHST > H,shmshm

over all spherical harmonics e i



Gaussian oscillating heam
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SDecGMCA: limitations

e Bright Galactic plane

e Sensitive to thresholding hyperparameters

e Atrtificial peak in Cell



KMSE) - MSElosl > OMSE
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SDecGMCA: limitations

e Bright Galactic plane
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e Sensitive to thresholding hyperparameters
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Gaussian oscillating heam
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SDecGMCA: limitations > improvements

e Bright Galactic plane

o Applicable to real data (footprint] o

o Masked SDecGMCA

e Sensitive to thresholding hyperparameters
o Instead of thresholding in wavelet domain
o Use learnlets ( )

e Artificial peakin C,
o SDecGMCA per wavelet scale
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DecGMCA: limitations > improvement
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(i) Update S: Solved using a Tikhonov-regularized least-
squares solution for each (£, m), with ¢,, the regularization

ii) Enforce sparsity: After the inverse harmonic transform, S is
projected onto the wavelet basis and sparsity is enforced via
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SDecGMCA: limitations > improvements

e Bright Galactic plane

o Applicable to real data (footprint] o

o Masked SDecGMCA

e Sensitive to thresholding hyperparameters
o Instead of thresholding in wavelet domain
o Use learnlets ( )

e Artificial peakin C,
o SDecGMCA per wavelet scale
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SDecGMCA: limitations -> improvements
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Summary & Conclusions

e SDecGMCA works the best in the realistic beam scenario on full sky
e |mprovements that will lead to the application of the method on real data
o Run the method in a footprint (masked version)

o Using trained learnlets instead of starlets

e Artificial peak mitigation -> SDecGMCA per scale (?)
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