
    
      Fig. 3. 
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        Fitting the MUSE NFM-AO PSF. From left to right, the panels show the empirical PSF for the broad Hβ line extracted as described in Sect. 2.4.1, the corresponding PSFAO19 model, and the residual flux map. The rightmost panel shows the cross section of the PSF at the QSO position and fixed δ. While the turbulent halo of the AO-induced PSF is well reproduced by the PSFAO19 model, the systematic errors near the center are significant compared to the relatively faint host signal.
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        Result of the iterative AGN-host deblending for Mrk 1044 in spectral (left) and spatial (right) dimensions. The panel on the left shows the original blended spectrum (black) within a 3″ aperture centered on the QSO position. The AGN emission (red) contains the broad lines, whereas in the host galaxy spectrum (blue) only narrow emission lines are present. The bright point-like AGN emission distributes over the entire FOV of the data cube which is captured by the Hα narrow-band images on the right. Both original (left) and deblended host (right) images share the same color-scaling, which demonstrates the successful deblending.
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        Mapping the ionized gas properties of Mrk 1044. The top-left panel shows the flux contours of the HST WFC3/UVIS image which capture the spiral dust absorption features. The bottom-left panel contains the outer contours where Hα surface brightness exceeds 3 × 10−18 erg s−1 cm−2 which indicates the core region of enhanced narrow Hα emission. Here and in the following we show both contours as a reference for the size of the structures identified. The surface brightness maps for the prominent narrow emission lines after subtracting the AGN emission are shown in (a)–(d). The maps were spatially coadded by 2 × 2 pixels and 8 × 8 pixels for regions where the S/N of the emission line is < 3. The LOS velocity (e) and velocity dispersion (f) of Mrk 1044’s ionized gas appear quiescent. Panel g shows the BPT diagram for Mrk 1044’s central region for 8 × 8 spatially coadded spaxels. The gray star shows Mrk 1044’s position based on its AGN-contaminated 3″ aperture spectrum. The empirical demarcation lines from Kauffmann et al. (2003; continuous), Kewley et al. (2001; dashed), and Cid Fernandes et al. (2010; dotted) define classifications as star-forming, composite (inter), and low-ionization nuclear emission region (LINER) and AGN-ionized regions, respectively. Already the AGN-blended 3″ spectrum is located in the star-forming regime. For the AGN-subtracted cube, all spaxels as well as the 0[image: equation]5-integrated host component are consistent with excitation by SF. Panel h shows the spatial distribution of the excitation mechanism. Mrk 1044 is ionized by SF, even in the immediate vicinity of its nucleus.

      

    

  
    
      Fig. 10. 
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        Modeling the stellar (top) and ionized gas velocity field (bottom) with a thin rotating disk. For each of the two fields, the panels are organized as follows: From left to right, the panels show (1) the contours of the HST WFC3/UVIS image; (2) Mrk 1044’s stellar and ionized gas velocity field; (3) the kinematic model of a rotating disk; and (4) the difference between the observed and model velocity field. For the stars and ionized gas, respectively, the top panels show the MUSE WFM data and the bottom panels the zoom-in onto the NFM-AO data. For the ionized gas velocity field, we excluded the innermost [image: equation] where the gas does not corotate with the disk. Both the stellar and ionized gas are well reproduced by the rotating disk model. Only the ionized gas shows tenuous clumpy structures in the velocity residuals which are highlighted in Fig. 11.

      

    

  
    
      Fig. 11. 
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        Zoom-in onto the clumpy structures detected in the residual gas velocity Δvr after subtracting the rotating thin disk model. The contours highlight spaxels of the smoothed map (see text) and correspond to an approaching (blue) and receding (red) clump, respectively. The panels on the right show the rest-frame spectra of the host in the Hα+[N II] region, integrated over the respective patch. The emission lines have a symmetric shape and are well reproduced by the fit, indicating a genuine shift of the velocity residuals Δvr.

      

    

  
    
      Fig. 13. 
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        Comparison of Mrk 1044’s BHAR and SFR on different spatial scales with theoretical predictions. The contours are taken from Volonteri et al. (2015) and describe the BHAR during a merger (blue), stochastic (red), and remnant (yellow) phase, respectively. The lines represent the relations between galaxy-scale SFR and BHAR from Mullaney et al. (2012; mass-selected galaxies, dotted line) and Chen et al. (2013; star-forming galaxies, dashed). The dash-dotted line marks the line that separates AGN- and SF-dominated regions. On galaxy scales, Mrk 1044 has a high SFR comparable to that of merging galaxies. In the center, the high SFR of Mrk 1044’s CNE follows the predicted correlation with BHAR.

      

    

  
    
      Fig. 14. 
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        Mrk 1044’s gas-phase metallicity relative to the mass–metallicity relation from Tremonti et al. (2004). Compared to star-forming galaxies with a similar stellar mass, Mrk 1044’s CNE has a higher metallicity by 0.11 dex.
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