
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Four HI clumps in the Leo ring where deep searches for the CO J = 1–0 and J = 2–1 lines have been carried out with the IRAM-30 m telescope (green circles). The circle size is the FWHM of the 115 GHz beam (22 arcsec). More than one location has been observed in Clump1 and Clump2E where Hα emission has been recently detected (see Figs. 2 and 3). The yellow contours indicate the column density of the HI gas in the giant Leo ring as observed with the VLA (45 arcsec beam) by Schneider et al. (1986). The magenta dashed circles indicate the location of the wobble OFF positions. The background image is the GALEX far-UV image.

      

    

  
    
      Table 1. 

      Coordinates of selected regions of the Leo ring and the rms σ of CO spectra sampled at 2 km s−1 channel width.

      
        


	Region
	RA
	Dec
	σ1 − 0
	σ2 − 1



	




	
	
	
	(mK)
	(mK)





	C1a
	10:47:47.9
	12:11:32.0
	1.1
	1.0



	C1b
	10:47:47.4
	12:11:27.7
	2.8
	2.6



	C1an
	10:47:47.9
	12:11:40.0
	5.0
	6.6



	C1ase
	10:47:48.4
	12:11:23.1
	4.1
	4.0



	C1c
	10:47:46.0
	12:11:08.6
	4.4
	4.1



	C2Ea
	10:48:13.5
	12:02:24.3
	3.7
	3.3



	C2Eb
	10:48:14.1
	12:02:32.5
	4.2
	3.7



	C2Ef
	10:48:14.5
	12:02:20.1
	4.3
	3.9



	BSTd
	10:47:42.9
	12:11:23.1
	1.5
	1.5



	Cl1
	10:47:46.8
	12:11:11.0
	3.0
	3.2



	Cl2
	10:47:54.9
	12:14:13.0
	4.4
	6.0



	C1ab
	Stacked
	Stacked
	0.99
	0.84



	C1cl
	Stacked
	Stacked
	2.5
	2.7



	C2E
	Stacked
	Stacked
	2.2
	1.9





      

      
Notes. Units are main beam temperatures.



    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Contours of the Hα emission of the three ionized regions in Clump1 (C1a, C1b, and C1c) overlaid (in green) on the MUSE-Hα image (left panel) and on the GALEX-FUV continuum image (right panel). The contour levels are 1.3, 2.5, 5, 10, 15×10−20 erg s−1 cm−2 per pixel (0.2″). The red continuous lines indicate the size of the 230 GHz beam FWHM at the locations observed in Clump1 with the IRAM-30 m telescope. The dashed red lines show the corresponding FWHM of the 115 GHz beam. The observed position labels are placed just outside the continuous red line circles.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Contours of the Hα emission of the two ionized regions in Clump2E, and of the partial ring overlaid (in green) on the MUSE-Hα image (left panel) and on the GALEX-FUV continuum image (right panel). The contour levels are 1.3, 2.5, 5, 10, 25×10−20 erg s−1 cm−2 per pixel (0.2″). The red continuous lines indicate the size of the 230 GHz FWHM IRAM-30m telescope beam at the observed locations in Clump2E. The dashed red lines show the corresponding FWHM of the 115 GHz beam. The observed position labels are placed just outside the continuous red line circles.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Spectra of CO J = 1–0 at the positions of C1b (bottom) and Cl2 (middle) for 0.5 and 1 km s−1 channel width. The green lines show Gaussian fits to marginal detections with the highest integrated signal-to-noise emission. The velocities of the Gaussian peaks are indicated by green vertical dashed lines. The red dotted line shows the corresponding J = 2–1 spectra. The horizontal blue lines at the bottom of each panel indicate the expected velocity range (the Cl2 line is offset by more than 20 km s−1 from the velocity of the HI peak). The top panel shows the CO J = 1–0 stacked spectra of four adjacent positions in Clump1 (C1a, C1b, C1an, C1se). The Gaussian fit to the narrow negative dip (see text) is shown by the continuous green line.

      

    

  
    
      Table 2. 

      Parameters of the marginally detected 12CO lines.

      
        


	Source
	12CO
	δV
	σ
	Isum
	Igau
	
[image: equation]
	Wgau
	
[image: equation]
	
[image: equation]



	
	(line)
	(km s−1)
	(mK)
	(mK km s−1)
	(mK km s−1)
	(mK)
	(km s−1)
	(km s−1)
	(km s−1)





	C1a
	J = 1−0
	0.5
	1.9
	7.0 ± 1.9
	6.9±2
	5.6
	1.2±0.3
	1000.0±0.2
	994±2



	C1a
	J = 2−1
	0.5
	1.9
	10.1±2.9
	10.6±3
	4.3
	2.3±0.3
	1002.9±0.2
	994±2



	C1b
	J = 1−0
	0.5
	5.4
	32±8
	32±9
	14.4
	2.1±0.7
	987.6± 0.3
	1003±3



	C1ab
	J = 1–0
	0.5
	1.7
	−8.6±1.8
	−6.2±1
	−11.0
	0.53±0.27
	977.0±0.1
	994–1003



	Cl2
	J = 1–0
	1.0
	5.7
	54±15
	55±13
	21.
	2.4±0.7
	1059.2±0.5
	956([image: equation])





      

      
Notes. CO line units are main beam temperatures.



    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
        Predicted relations between cloud parameters for the swollen and the standard cloud model. Left panels: cloud viral radius in relation to the line FWHM (bottom panel) and to the cloud viral mass (upper panel) according to the standard cloud model. The long dashed line is for the swollen model, which reproduces the tentative detections. Right panels: cloud viral mass in relation to the average volume density (bottom panel) and mass surface density (upper panel) for the standard and the swollen model. The tentative detections for C1a and C1b are shown as blue triangles for the swollen mode in each panel. For the standard model we only have upper limits which are shown by cross symbols with red arrows.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        K–S diagram relating star formation rates to molecular gas surface densities. The upper limits to the average molecular mass surface densities in the IRAM beams for six star-forming regions observed in the Leo ring are shown with magenta square symbols. The standard cloud model for the expected FWHM of the lines has been used. The continuum and dotted lines show the K–S relation and its dispersion, as fitted by Leroy et al. (2013) to the inner disk data of galaxies. The shaded areas indicate the molecular gas surface densities typical of the inner regions of galaxies and of outer disks (see Watson et al. 2016).
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