
    
      Fig. 3. 
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        Engineering design based upon the dimensions and angles shown in Fig. 2. We note that the exact positions for the support structure foundations have already been calculated.

      

    

  
    
      Fig. 5. 
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        Horn arrangement in the focal plane for BINGO Phase 1. All dimensions are in millimeters.

      

    

  
    
      Fig. 7. 
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        Hexagonal cage for the horn with dimensions 6500 mm(length) × 2400 mm(height) × 2600 mm(width). The horn is attached to a U-shaped support by the ring crossing its center of mass, for pivoting and vertical displacement, and to another structure connected to the end of the polarizer, on the opposite side of the horn mouth. The U-shaped support and the back structure are mounted on top of a cart that allows for longitudinal positioning of the horn.

      

    

  
    
      Fig. 10. 
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        Beam pattern measurements of the BINGO prototype horn. Left: horizontal co-polarization (blue) and cross-polarization (red). We note the more than 20 dB difference between the co- and cross-polarizations in the main lobe. Right: same as left column, but for vertical polarization.

      

    

  
    
      Fig. 11. 
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        Block diagram of the BINGO correlation receiver. The correlation is achieved by means of the hybrids, which in our case will be waveguide magic tees (first hybrid) and striplines (second hybrid).

      

    

  
    
      Fig. 12. 
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        Resulting BINGO coverage (hits map) for one year of observations with the double-rectangular array. In this figure, the 28 feed horns are in “zero position”, as explained in the text.

      

    

  
    
      Fig. 13. 
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        Histogram of hits per pixel for the above sky coverage after a mission simulation of 5 years (Healpix NSIDE = 128). We note the almost uniform coverage per pixel across the BINGO band.

      

    

  
    
      Fig. 14. 
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        Map of BINGO location. Left: Paraíba state, marked by the red rectangle, is located on northeastern Brazilian coast. Brazil area, in yellow, is depicted on the map of South America. Right: Paraíba state map, with county subdivisions, with João Pessoa (the capital), Campina Grande (the headquarters of Universidade Federal de Campina Grande), and Aguiar counties highlighted.

      

    

  
    
      Fig. 15. 
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        Temperature and precipitation variations at the Aguiar region in 2019. Climatological data are averaged over 30 years.

      

    

  
    
      Fig. 16. 
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        BINGO concept view. The optics alignment follows a north-south line, with the primary reflector pointing north. The control cabin is fully isolated electromagnetically and it is located behind the hill on the left.
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