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Multi-Frequency Angular Power Spectrum (MAPS)
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The MAPS 𝐶!(𝜈, 𝜈") completely quantifies the second order statistics of the sky signal under the 
assumption that the signal is statistically homogeneous and isotropic on the sky. 

This however does not assume that the signal is ergodic or statistically homogeneous along the 
frequency axis. 

The power spectrum 𝑃(𝑘) has some intrinsic drawbacks as a summary statistic for the 21-cm signal. The 
strongly non-Gaussian character of the 21-cm signal has for example prompted the exploration of the 
bispectrum as an additional summary statistic. Another complication for the power spectrum is caused 
by the so-called light-cone (LC) effect, i.e. the evolution of the signal along the frequency direction, which 
breaks the statistical homogeneity (or ergodicity) along the line-of-sight (LoS) direction.



m-mode MAPS Estimation Method
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m-mode MAPS Estimation

Further calculation gives

The Tikhonov-regularized solution is
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where the regularization parameter 𝜀 > 0.



MAPS Analysis
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Reconstructed Map
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Data obseved in 2023/9/6



Illness of the Matrix
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𝐶ℓ and It’s fitting
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If we assume there is only one component, we have
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