
    
      Fig. 5. 
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        Intensity and kinematic information extracted from the ionized gas with SITELLE SN3 data cube. Top panels: Ionized gas intensity (left) and the heliocentric velocity (right) corresponding to the main velocity component. The ionized gas intensity has a threshold of 6 × 10−18 erg cm−2 s−1
Å−1. The dashed squares correspond to the field of view displayed in the bottom panels. Bottom panels: Flux ratio ϕ2/ϕ1 (left) and velocity difference V2 − V1 (right) for the second kinematic component with respect to the first one. The contours correspond to the intensity levels (1.8 × 10−17, 3.6 × 10−17 erg cm−2 s−1
Å−1) of the flux map of the main component (top left). The black cross symbol representing the M31 optical center, 00h42m44.37s + 41d16m08.34 (Crane et al. 1992).

      

    

  
    
      Fig. 7. 
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        Hα spectra averaged over 12″ regions in the southeast (left) and the northwest (right) of the observed SITELLE map. The SE corresponds to (124″, −72″) offsets, and the NW to (−199, 72″) offsets relative to the M31 center RA = 00:42:44.35 Dec = 41:16:08.6.

      

    

  
    
      Fig. 10. 
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        Simplified illustration of the map processing, on N = 9 concentric circles, with radii regularly spaced between Rmin = 0 and Rmax = 0.8 kpc. Top panel: Velocity map overlaid by the concentric circles (in gray dotted lines). The red dots (resp. blue triangles) are the maximal (resp. minimal) values Vmax (resp. Vmin) for each circle, and have been computed with n = 7. Bottom panel: Previous extrema Vmax and Vmin of the velocity displayed as a function of the distance from the center (i.e., the radius of its corresponding circle). The negative distances corresponds to the blue shifted part of the map, where the velocities are negative. The gray lines represent the origin axes.

      

    

  
    
      Fig. 11. 
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        Minimal and maximal values, Vmin, [image: equation], and Vmax, of the velocity on N = 300 concentric circles on the map, centered on the BH, with radii regularly spaced from Rmin = 0 to Rmax = 1 kpc. Left panel: Velocity map overlaid by the extreme points of the velocity. The red dots (resp. blue triangles) are the maximal (resp. minimal) values at each radii. As discussed in the text, the green points correspond to the [image: equation] velocity found when considering the second component detected and presented in Fig. 5. Right panel: Minimal and maximal values of the velocity, as a function of the distance from the BH. The negative distances corresponds to the blue shifted part of the map.

      

    

  
    
      Fig. 13. 
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        Position angle (PA) of the main kinematic features as a function of the galactocentric center, computed for the maximal values of the velocity in the northeast region (red) and the southwest region (blue). We distinguish the winding below 300 pc. Beyond 300 pc, the position angle slowly tends toward approximately 40°.

      

    

  
    
      Fig. 14. 
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        Cross-section of the gaseous disk along a diameter. The crossing of the r and z axis represents the center of the galaxy.

      

    

  
    
      Fig. 15. 
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        Schematic representation of the geometry of the gas in the central kpc of M31. The graph represents a simplified cross section of the gas disk in the sky plane containing the central black hole, represented by the black cross. The blue part is the main disk, aligned with the galactic disk of M31, the green part represents the ring and the red part shows the nuclear disk. The green cross represents the center of the ring, offset with respect to the nucleus. The dashed part of the red line corresponds to the warped disk, whereas the full lines are stiff components. The dashed black line points to where the disk is supposedly teared. We also show a number of parameters of the modeling: rw is the distance between the central black hole and the end of the warped region; rmd indicates where the main disk begins; rr is the inner radius of the ring, as well as the end of the nuclear disk as they are supposed to be from a single structure that teared; wr is the width of the ring; and rid is the radius of the stiff disk inside the inner region. The substructures are not to scale for visibility reasons.

      

    

  
    
      Fig. 16. 
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        Schematic representation of the nuclear warped disk (corresponding to the red substructure in Fig. 15). The black star is the center of M31. The x axis represents the line of sight, and the yOz plane the plane of sky. The filled pink color refers to the inner nuclear disk, and also to the end of the warped region. The dashed lines represent two perpendicular diameters of the substructure. One of the two coincides to the major axis of the projection. The plain lines show where the second diameter would be if the substructure was not inclined (i.e., fully in the plane of sky). The successive circles in the middle are a simple representation of the warped region, defined as a set of misaligned circles with continuously varying inclination and position angles. For visibility reasons, the different parts of the substructure are not to scale with respect to each other, and only a few of the misaligned circles have been drawn. Bright red line at the outer bound of the substructure shows where the warped disk supposedly ripped from the 1 kpc ring. The nuclear warped disk is located inside the 1 kpc radius of M31, superposed with the ∼1 kpc inner ring and the main disk.
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