
    
      Fig. 3. 
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        Power spectra of the foregrounds and 21 cm signal in the masked and beam-convolved sky (in the ℓ range of 0–300) in the BINGO frequency band 15 (∼1125 MHz; see Table 1). Before computing the power spectrum, all maps were convolved with a 40 arcmin beam, and masked according to the BINGO sky coverage. We also apply a galactic mask described in Sect. 2.3.

      

    

  
    
      Fig. 5. 
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        Noise realizations for the “double retangular” horn arrangements, in Healpix gnomonic coordinates centered in (α = 0° ,δ = −17.5°). Left: white noise realization after multiplying the rms by a Gaussian map, using Nside = 256. Right: rms realization for the double-rectangular configuration (with time spread between five different horn offsets) for two years of observation with a 70 K system temperature at HEALpixNside = 512. (The rms maps are produced at a higher HEALpix pixelization and then degraded to the working resolution discussed in the text). Map of the corresponding rms of the projected white noise part. The color scale is saturated at five times the rms of a map with homogeneous coverage and same sky fraction.

      

    

  
    
      Fig. 7. 
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        Different aspects concerning the debias procedure for the BINGO channel 15 (1125–1136 MHz). Top: reconstructed 21 cm power spectrum (yellow dots) for the BINGO channel 15 (1125–1136 MHz) in logarithmic scale (left) and linear scale (right), after foreground cleaning with GNILC and debiasing. Bottom left: estimate of the suppression factor on the 21 cm signal across multipoles. Bottom right: difference between the reconstructed and input 21 cm signal power spectra.

      

    

  
    
      Fig. 10. 
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        Phase comparison between the reconstructed 21 cm signal and the prior (21 cm signal added to white noise) for different values of the foreground dimension: mAIC − 1 (top), mAIC (middle), and mAIC + 1 (bottom). Shown here are results for channel 15.

      

    

  
    
      Fig. 11. 
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        Angular power spectra of the projected foreground components for the default dimension (mAIC − 1) as selected by AIC (top), (mAIC) (middle), and (mAIC + 1) (bottom) in the absence of noise (left column) or in the presence of white noise (right column) for channel 15. Here the residuals are calculated with mask and convolved with a 40 arcmin beam.

      

    

  
    
      Fig. 12. 
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        Gnomonic view of residual foreground components for dimension mAIC − 1, mAIC and mAIC + 1, with and without noise in the simulation.

      

    

  
    
      Fig. 13. 
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        Contour charts for the equisize configuration of the bispectrum in three different channels: 10 (first column), 15 (second column), and 20 (third column). Each line is related to each case analyzed: total foregrounds (first row), 21 cm + white noise (second row), and white noise (third row).

      

    

  
    
      Fig. 14. 
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        Contour charts for the considered configurations of the bispectrum (where ℓ1 + ℓ2 + ℓ3 = 30) in three different channels: 10 (first column), 15 (second column), and 20 (third column). Each line is related to each case analyzed: GNILC output using mAIC − 1 (first row) and GNILC output using mAIC (second row). A very similar pattern arises from the results with mAIC − 1 and the first row for the measurements with the input foregrounds in Fig. 13. These patterns are similar, albeit with a much smaller amplitude, which indicates a severe reduction of foreground levels, but not a complete removal, which is directly identified in our analysis.

      

    

  
    
      Fig. 15. 
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        Residual values for Bℓ1 + ℓ2 + ℓ3 = N for N = 30 and N = 60, for the GNILC reconstructed maps as a function of the channel number. We plot different values of mAIC (top and bottom figures), and the residuals are a few orders of magnitude smaller than those presented in Fig. 14, independently of which mAIC is chosen for our bispectrum test for sub-optimal foreground extractions parameters.

      

    

  
    
      Fig. 16. 
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        Bℓ1 + ℓ2 + ℓ3 = N for N = 30, for the GNILC reconstructed maps as a function of the channel number. The results are plotted for different projected components from our foregrounds as well as the noise and 21 cm input field, and show that the residuals can be compared to the original values expected within the 21 cm field and noise realization.
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