
    
      Fig. 3. 
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        Location of NGC 4736 with respect to the MBH–σ (left), MBH–M⋆,sph (middle), and MBH–M⋆,gal (right) scaling relations. Our new measurements are consistent within 1σ with the MBH–σ scaling relations for spiral galaxies.

      

    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Comparison of the HST/WFPC2 F814W (left) and HST/NICMOS NIC3 F160W images (right) with their MGE models, shown in 2D surface brightness density. Black contours represent the data and red contours the model, highlighting their alignment at corresponding radii and contour levels.

      

    

  
    
      Fig. C.3. 
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        Central 6″ × 6″ color map of NGC 4736, derived from HST/WFPC2 F450W and F814W images. We see a significant variation in the range [image: equation]. This gradient is likely attributed to a transition in stellar populations within this region, supporting our adoption a radially varying M/LF814W profile in the galaxy mass model.

      

    

  
    
      Fig. D.3. 
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        Comparison of the 1D Vrms profiles from the best-fit JAM model with radially varying M/L profiles and MBH = 1.6 × 107 M⊙ (using the F814W stellar-mass model; solid red line, [image: equation]) or MBH = 1.3 × 107 M⊙ (using the F160W stellar-mass model; solid blue line, [image: equation]) and an alternative model with MBH = 5 × 106 M⊙ (solid green line) against the JAM model with MBH = 0 M⊙ (solid black line) within a radial extent of 3″. Despite the small SOI of the SMBH ([image: equation]), our best-fit MBH model exhibits a kinematic imprint extending across the NIRSpec FoV ([image: equation]) compared to the JAM model without a black hole (which accounts only for the stellar mass component). This results in a systematic increase in Vrms by approximately ΔVrms ≈ 2 km s−1, with the shift becoming more pronounced for higher MBH values, as shown in Figs. 2 and D2. For reference, an SMBH at the lowest mass limit detectable by NIRSpec high-spectral-resolution observations using stellar dynamical techniques (MBH, min = 5 × 106 M⊙ claimed in this work; Sect. 4) does not produce a visible kinematic effect beyond [image: equation].

      

    

  
    
      Fig. E.1. 
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        Posterior distributions for the radial M/LF814W (left) and M/LF160W (right) variation profiles obtained after the burn-in phase of the ADAMET MCMC optimization process for the JAM applied to the stellar kinematics of the nucleus of NGC 4736, measured using the NIRSpec G235H/F170LP observations, are presented. In each triangle plot, the analysis involves four parameters (i, MBH, [image: equation], and βr), shown as scatter plots for their 2D projected PDF with white indicates maximum likelihood and a CL at 1σ, while black corresponds to a confidence level at 3σ. The top histograms display the 1D projected distributions of the best-fitting model parameters, including the best-fit values (indicated by vertical black lines, corresponding to the highest likelihood within the PDF) and 3σ uncertainty (indicated by either side black dash lines). Insert plots in the top-right of each triangle plot illustrate the agreement by directly comparing the Vrms data with that generated from the best-fit JAM using the radially varying M/LF814W profile (left) and the constant M/LF160W value (right) in the same velocity range. It is evident that the constrained model shows excellent agreement with the data across the NIRSpec FoV.
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