
    
      Fig. 3. 
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        HCO+(4−3) (νrest = 357 GHz, left panels) and HCN(4−3) (νrest = 355 GHz, right panels) moment maps. Top row: the total integrated line emission (moment 0) maps are shown; in the middle row, the velocity (moment 1) maps are displayed; the bottom row shows the velocity dispersion (moment 2). The green/grey contours in all panels are for the 345 GHz continuum as in Fig. 1. For HCN(4−3), only the velocity range from −300 to +15 km s−1 is covered by the observations, so that the south-western, redshifted part of the emission is missing (see Sect. 2).

      

    

  
    
      Fig. 5. 
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        Emission line spectra for all detected emission lines, that is CO(3−2), CO(6−5), CS(4−3), HCO+(4−3), and HCN(4−3), at two locations in the nuclear region of the Circinus Galaxy: the nucleus itself (top panel, cyan cross in Figs. 2–4), and the ridge-like structure to the south-west of the nucleus (lower panel, tip of the cyan arrow in the top left panel of Fig. 2). For better visibility, the spectra for CO(6−5) and CS(4−3) were multiplied by factors of 4 and 0.2 respectively.

      

    

  
    
      Fig. 7. 
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        Nuclear spectral energy distribution (SED) of the Circinus galaxy. Blue points are high resolution photometry compiled by Prieto et al. (2010) plus additional measurement with ALMA (see Table 3). Also shown are low resolution measurements (cyan crosses). A power-law fit to the radio continuum data (blue dashed line) yields a slope of α = −0.41 ± 0.04. Modified blackbody emitters for warm dust (T = 130 K and β = α − 2 = 0.8, dashed line) and cold dust (T = 20 K and β = 1.4, continuous line) are shown in magenta. Also plotted is the SED of the model from Stalevski et al. (2019). We also show for comparison flux measurements and a power-law fit (α ∼ 4.2) for the emission in the head of the north-eastern spiral arm (dark green).

      

    

  
    
      Fig. 10. 
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        Parameter results for the kinematic modelling with 3DBAROLO for the three fitted emission lines: CO(3−2) (green), CO(6−5) (blue) and HCO+(4−3) (cyan).

      

    

  
    
      Fig. 11. 
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        Position velocity diagrams along the major axis (ϕ ∼ 220°) for CO(3−2) (left) and HCO+(4−3) (right). The data are shown in grey-scale and blue contours; the model with 3DBAROLO is overplotted in red contours, the values of the modelled line-of-sight velocities vlos = sini × vrot are plotted as yellow filled circles. For HCO+(4−3), the expected Keplerian rotation curve for a (1.7 ± 0.3) × 106 M⊙ black hole (Greenhill et al. 2003) is indicated in blue.

      

    

  
    
      Fig. 12. 
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        Emission line ratio maps for CO(6−5)/CO(3−2) (top panel), HCO+(4−3)/CO(3−2) (middle panel) and HCN(4−3)/HCO+(4−3) (bottom panel). For the CO(6−5)/CO(3−2) map, the CO(6−5) data were smoothed to the resolution of the CO(3−2) data, while for the HCN(4−3)/HCO+(4−3) map, the HCO+(4−3) was truncated to velocities < 15 km s−1 in order to match the velocity coverage of the HCN(4−3) line.

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        High resolution (spacial resolution < 500 pc) submillimetre HCN diagram with the HCN(4−3) to CS(4−3) ratio plotted as a function of HCN(4−3)/HCO+(4−3) following Izumi et al. (2016), filled circles. Additional data points for NGC 613 (Audibert et al. 2019) and NGC 1808 (Audibert et al. 2021) are shown by diamonds. The location of the Circinus nucleus derived from our measurements is shown by the large red box.
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