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        Left: Azimuthally averaged surface brightness profile of J2345−0449 extracted from the 2MASS J-band image. The dark and light blue components show individual fits to the disk and bulge component, respectively. The red line shows the combined fit. Both Sersic components were also convolved with a Gaussian kernel with FWHM = 0.96″, corresponding to the size of the seeing disk in the 2MASS data. The light orange area shows the radii where CO(1−0) line emission is detected in the ALMA data. Right: SDSS three-color image of J2345−0449, showing the galaxy in the g, r, and i-bands. The hatched area shows where CO(1−0) line emission is detected with ALMA at ≥3× the rms. North is up, east to the left.
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        GALEX near-UV image of J2345−0449, showing extended, diffuse emission associated with the stellar disk. No nuclear point source can be discerned. The contours show the radio source observed with FIRST. The FWHM size of the beam of FIRST, and the point-spread function of GALEX, are show in the lower left corner. Both are 5″.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Results of the Fourier analysis of the velocity distribution in the ring, using Kinemetry (Krajnović et al. 2006). Left: observed velocity map. Center: output of the best-fit model. Right: residuals in the measured velocity map after subtracting the model shown in the center.
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        Local molecular gas kinematics extracted in 1″ apertures (corresponding to 1.5 kpc at the distance of J2345−0449) from the ALMA CO(1−0) data cube inside (left and center) and outside (right) the interaction zone with the radio jet. Labels A, B, and C indicate the position of each spectrum in Fig. 4.

      

    

  
    
      Fig. 10. 
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        Alternative star-formation laws. Left: Silk–Elmegreen law, relating star-formation rate surface density with the gas-mass surface density divided by dynamical (rotational) time. The comparison sample is taken from Kennicutt & De Los Reyes (2021). The gas-mass surface density in J2345−0449 is a lower limit, because we have no HI measurement. Right: extended Schmidt-law, which takes into account stellar in addition to gas-mass surface density. The comparison sample is taken from Shi et al. (2018). Solid and dashed lines indicate the relationship by Shi et al. (2018) and 1σ scatter. As in Fig. 9, we show where J2345−0449 falls relative to normal star-forming galaxies, using the average star-formation rate and molecular gas-mass surface density. We also show where J2345−0449 would fall if 25 or 50 of the CO(1−0) line flux originated from optically thin gas. We also show the location of J2345−0449 if the fraction of optically thin gas was the same as previously observed in NGC 1266 and IC 5063. The error bar in both panels takes into account systematic uncertainties, and includes the SFR = 2.95 M⊙ yr−1 of total star-formation rate obtained by Dabhade et al. (2020) from WISE, the highest value currently given in the literature.

      

    

  
    
      Fig. 11. 
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        Left: a density slice through the disk mid-plane (X − Y plane at Z = 0) for simulation D of Mukherjee et al. (2018), showing densities between 100 and 3000 cm−3. The white lines denote the contour of value 0.5 of the jet tracer, projected onto the X − Y plane. Middle: mean velocity dispersion of dense gas in the X − Y plane. Right: mean velocity dispersion smoothed with a Gaussian kernel of width 100 pc. See Sect. 7.1 for further details.

      

    

  
    
      Fig. 12. 
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        Comparison of the observed baryon fraction in galaxies, scaled by the cosmic baryon fraction. For J2345−0449 we show the ratio of stellar mass to dark-matter halo mass as blue dot. The red dot shows the ratio of baryonic mass (the sum of stellar mass, and mass of hot halo and molecular gas) to dark-matter halo mass. Values for other galaxies show the spiral galaxies of Posti et al. (2019, small green dots) and the early-type galaxies of Posti & Fall (2021, small violet dots), and include only stellar mass, fbary, galaxy = Mstellar/MDM. Even without including halo gas, their most massive spirals fall very near the cosmological limit of fbary, cosmic = Ωbaryon/ΩDM = 0.188, indicating that they have already transformed most of their infalling gas into stars. This is not the case for J2345−0449, which has about 2/3 of its baryons in the hot halo. It falls near the massive spiral galaxies when considering the full baryon content, and near the elliptical galaxies of Posti & Fall (2021) and the value expected from cosmic abundance matching (black line and gray error bars, Moster et al. 2013), when only considering the stellar mass.
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