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        Kinematics of the [C II] emission for CRISTAL-05. (a) Top and (b) bottom left panels: Velocity (moment-1) and dispersion (moment-2) with respect to the observed frequency of [C II] at redshift z = 5.54. The black contours correspond to the 3-, 6-, 9-, 12-σ levels of the [C II] moment-0 map (non-JvM corrected). The dashed black line shows the slit in which we created the position-velocity diagram in the right panel, with the center of the slit as a black cross. The solid black line (black polygon) represents the slit used to generate the pv diagram (spectrum) of Figure 4. (c) Right panel: Position-velocity diagram (non-JvM corrected) along the major axis of CRISTAL-05 with a width of 0.245″. The black contours represent the 3, 5, and 7σpv.
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        Multiwavelength cutout postage stamps toward CRISTAL-05. (a) Left top panel: ALMA [C II] moment-0 map (non-JvM corrected). The overlaid black contours correspond to the 3, 5, 7, 9, and 11-σ[C II]  levels. The white ellipse indicates the beam size of 0.33″×0.27″. (b) Left bottom panel: HST F140W rest-frame UV (0.2μm) continuum image. The overlaid contours correspond to the 3, 10, 17, and 24-σUV levels. The white circle indicates the 0.2″ point spread function. The peak emission is marked as a blue star. (c) Right top panel: non-JvM-corrected ALMA rest-frame 160 μm dust continuum image. The overlaid contours correspond to the 2, 3, 4-σ160. The white ellipse indicates the beam size of 0.33″×0.27″, the same as the [C II] moment-0 resolution. (d) Right lower panel: JWST F770W (1.2 μm) rest-frame near-infrared image. The black contours correspond to 3, 5, 7, and 9σ1.2. The peak emission is marked as a red circle. (e) Central panel: Non-JvM-corrected ALMA [C II] moment-0 map in the background, similar to the left top panel. We display the [C II] peak emission of C05-NW and C05-SE components as black crosses (based on Figure 2). The overlaid green contours correspond to the 3, 6, and 9 σ[C II]  levels. The blue dashed lines represent the HST/F140W map, for the 7 and 20σ significance levels. The filled areas correspond to the 160 μm dust continuum emission for the 2, 3, and 4 σ significance levels.
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        Comparison of the multiwavelength radial profiles. (a) Top: Resolution-matched (0.33″× 0.27″) moment-0 maps. The [C II] , HST, and JWST are color-coded purple, yellow, and dark red, respectively. The solid lines correspond to the significance levels, which contain half of the total flux density of the galaxy. The dashed, dot-dashed, and dotted lines correspond to the 3-σ edge of the source in [C II] , rest-frame UV, and rest-frame NIR, respectively. (b) Bottom: Surface brightness profiles of [C II] and (average F105W + F125W + F140W + F160W) UV emission, in 0.3″ width elliptical apertures all centered in the [C II] centroid. The purple and yellow arrows show 1σ upper limits.

      

    

  
    
      Fig. 10. 
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        Radial rotation curves of C05-NW as the input for DYSMALpy. (a) Left panel: Position-velocity diagram in an extracted-C05-NW cube, with a slit along the major axis with a width of 0.245″. The navy circles are the peak velocity of the Gaussian distribution in each position, and the black error bars are the dispersion of the distribution. These curves were symmetrized and are presented in the central and right panels. (b) Central panel: Symmetrized rotation radial profile of C05-NW as navy circles. The background gray circles are the curve that was not symmetrized, which is shown as navy circles in the left panel. (c) Right panel: Symmetrized dispersion velocity radial profile of C05-NW as black circles. The background gray circles are the error bars in the left panel before they were symmetrized.

      

    

  
    
      Fig. 11. 
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        Intrinsic circular velocity and rotation velocity profiles of C05-NW for the best-fit model of DYSMALpy. From top to bottom, we show as solid lines the intrinsic circular velocity of total mass distribution (baryon + dark matter component; navy), the intrinsic circular velocity of the baryons (gas + stars, cyan), the rotation velocity curve of the total mass distribution (baryon + dark matter; blue), and the intrinsic circular velocity of the dark matter mass distribution (dark violet). All the curves are corrected for inclination. As a reference, the intrinsic velocity dispersion is plotted as dotted black lines. The symmetrized rotation curve, the same as Figure 10, is plotted as navy circles, and the white diamonds show the best-fit model. None of rotation curves is corrected for inclination.

      

    

  
    
      Fig. 12. 
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        (a) Left panel: [C II] moment-0 map, same as Figure 5, with 0.17″ apertures across the galaxy (white circles). The emission we extracted is analyzed in the right panel and in Figure 13. (b) Right panel: [C II] -to-FIR luminosity ratio as a function of the FIR luminosity. The global measurement (aperture of 1.5″) is shown as a red hexagon, and subregions 8, 9, and 10 are shown as red circles. The uncertainties reflect the possible dust temperature range between 40 and 60 K. The red area locates the upper limits of the mean of the ratios, where the dust emission is undetected. As a comparison, we also reference to z ∼ 0 LIRGS of the GOALS sample (gray circles; Díaz-Santos et al. 2013), z ∼ 0 normal galaxies (darkgray triangles; Malhotra et al. 2001), a purely shock-gas region in the Stephan's Quintet compact group (navy pentagons; Appleton et al. 2013), shock-gas in the bridge of the merging pair UGC12914/12915 (cyan squares; Peterson et al. 2018), and 4 < z < 6 typical galaxies from the ALPINE galaxies (IR detected sources as x-shape marker and IR upper limits as plus-shape markers; Béthermin et al. 2020).

      

    

  
    
      Fig. 13. 
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        [C II] surface density of CRISTAL-05 and its subregions as a function of the SFR surface density. The global measurement (aperture of 1.5″) is represented as a red hexagon, and the subregions as red circles, labeled as shown in the left panel Figure 12. We also display relations of local (navy dashed line, De Looze et al. 2014) and high-redshift galaxies (z > 4), as cyan dot-dashed (Carniani et al. 2018) and navy dashed (Schaerer et al. 2020) lines. For the latter, we convert the L[CII] – SFR correlation to the surface density, assuming an average area of 8 kpc−2.

      

    

  
    
      Fig. A.1. 
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        [C II] spectra of CRISTAL-05 from the non-Jvm corrected cube (blue solid line), the JvM-corrected cube with (red solid line), and low-resolution cube from ALPINE survey (red-filled area). The dashed, dot-dashed, and dotted lines represent the best fit for the 1D Gaussian distribution, respectively.

      

    

  
    
      Fig. A.2. 
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        Non-JvM corrected (left panels) and JvM corrected (right panels) moment-0 maps generated with the clean parameter ROBUST = 2 (top panels) and ROBUST = 0.5. (bottom panels). The overlaid black contours correspond to the 3, 5, 7, 9, and 11-σ[C II]  levels in each moment-0 maps. The white ellipse indicates the beam size.

      

    

  
    
      Fig. A.3. 
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        Non-JvM corrected (left panels) and JvM corrected (right panels) moment-1 maps generated with the clean parameter ROBUST = 2 (top panels) and ROBUST = 0.5. (bottom panels). The overlaid black contours correspond to the 3, 5, 7, 9, and 11-σ[C II]  levels in each moment-0 maps. The white ellipse indicates the beam size.

      

    

  
    
      Fig. B.3. 
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        Posterior distributions for the kinematical modeling in C05-NW.
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