

    


    
      Fig. 14. 
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        Results of the injection test, validating the ML-GPR residual foreground removal step, with the Grizzly simulations. The top plots show the z-score as a function of k-mode. A total of 25 synthetic 21 cm signals are tested, each with four different intensities. Each box-plot represents the distribution of z-scores for all 25 cases, with different box-plot colours indicating different signal intensities. The central line represents the median z-score, the box edges indicate the 25th and 75th percentiles (interquartile range), the whiskers extend to the data points within 1.5 times the interquartile range, and individual points beyond the whiskers represent outliers. A negative z-score suggests absorption of the signal, with values below −2 indicating absorption beyond the 2-σ upper limits. The bottom panel shows the spherically averaged power spectrum (for [image: equation]) of the injected signal, with colours indicating the mean z-score.

      

    

  
    
      Fig. 16. 
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        Night-to-night cross-coherence for different regions of the cylindrically averaged power spectra, evaluated over all pairs of nights and across the three redshift bins. The top panels display density plots of the cross-coherence values, with colours indicating different regions of the power spectra (the specific regions are illustrated in the insets). The bottom panels present the individual cross-coherence values as a function of Local Sidereal Times (LST) time difference, along with a fitted trend line to highlight the overall pattern. For the redshift bin at z≈9.1 (middle panel), we also include in a dashed line the cross-coherence results from LOFAR20 for comparison.

      

    

  
    
      Fig. 11. 
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        Comparison between the current results and those of LOFAR20 at redshift z≈9.1. The top row shows the residual cylindrically averaged power spectra after GPR for the LOFAR20 dataset (left panel), the current dataset (middle panel), and the ratio between the two (right panel). The bottom row presents the ratio of the residual power to the thermal noise for the LOFAR20 dataset (left panel) and the current dataset (middle panel), accompanied by smoothed contour maps to emphasise the differences. In all panels, the foreground horizon line is indicated by a dashed red line. The significant reduction in residual power across the full k-space demonstrates the effectiveness of our improved data processing techniques.

      

    

  
    
      Fig. 10. 
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        Cylindrically averaged power spectra of the ML-GPR component decomposition of the residual Stokes-I data for the three redshift bins. The top row shows the power spectra before ML-GPR. The second row shows the power spectra of the foreground components only (comprising the ‘sky’ and ‘mode-mixing’ components). The third row presents the power spectra of the residual data after subtracting the foregrounds using ML-GPR. The last row shows the ratio of the residual power to the thermal noise power. In all panels, the foreground horizon line is depicted by a dashed red line. The solid black line in the second row delimits the regions below which the foregrounds power is higher than the thermal noise power.
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        Noise standard deviation, in SEFD units, estimated from the channel-differenced noise at each uv-cell, after sky-model subtraction. Data are shown for the Stokes-I 10 nights combined z≈9.1 data cube. The trace of the Cas A and Cygnus A sources in the uv plane, which are fully flagged, are denoted with a blue and orange line, respectively.

      

    

  
    
      Fig. C.2. 
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        Posterior distribution of the GP model parameters derived using a nested sampling algorithm, at z≈9.1

      

    

  