
    
      Fig. 3 
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        Spectra for the clouds that have not been mapped, as in Fig. 1. The axes are the same for each cloud. 12CO is in black and corresponds to the temperature scale. 13CO is in red and has been multiplied by 5. HCO+, in green, has been multiplied by 35. The HCN spectra have been multiplied by 35 for comparison with HCO+ but also multiplied by 9/5 to account for the satellite lines as explained in the text. The 12CO and 13CO spectra have been convolved with a Gaussian kernel to the angular resolution of the HCN and HCO+ spectra.

      

    

  
    
      Fig. 5 
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        Spectra of Cloud 56. Positions are indicated on the x and y axes as offsets in arcminutes and each box represents 30″. 12CO is in black, 13CO in red, HCO+ in green and HCN in blue. The velocity scale goes from −107.5 km s−1 to −99 km s−1. The temperatures scales are −.7 to 7K for 12CO, −.14 to 1.4K for 13CO, −.02 to .2 for HCO+ and for HCN. The HCN line (only central component shown) has been multiplied by 9/5 so that the line intensity represents the total line flux for comparison with other species. The spectra in the corners show only CO as not all positions were observed in HCN and HCO+.

      

    

  
    
      Fig. 7 
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        Sum of spectra for each of the clouds for which we were able to make maps. The lines are narrow although each spectrum represents a sum of many positions. The clear separation of the hyperfine components enables us to estimate the optical depth. The parameters of the Gaussian fits shown in green are given in Table 2.

      

    

  
    
      Fig. 10 
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        LTE representation of hyperfine component ratios as a function of main component (F = 2−1) optical depth. The observed ratios for clouds 21, 56, and 57 are indicated. The vertical dashed lines indicate the uncertainties from Table 3.

      

    

  
    
      Table 4 

      13CO(1−0) and C18O(1−0) intensities averaged over the maps.

      
        


	Cloud
	13CO
	C18O
	Ratio
	χ13/18



	
	(K km s−1)
	(K km s−1)
	
	





	21
	0.60 ± 0.06
	0.03 ± 0.06
	≳20 ± 10
	9.6



	56
	1.39 ± 0.07
	0.20 ± 0.07
	≳7.0 ± 2
	10.3



	57
	0.85 ± 0.06
	0.11 ± 0.06
	≳7.7 ± 3
	10.3





      

      
Notes. χ13/18 is the 13CO to C18O abundance ratio at the galactocentric distance of the cloud, which for optically thin emission and equal excitation temperatures would be the intensity ratio. The last two columns can legitimately be compared.




    

  
    
      Fig. 11 
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        Intensity ratios of the hyperfine components of the HCN J = 1−0 line, calculated with RADEX as a function of N(HCN). Gray areas indicate observed ranges for the F = 1−1/2−1 (top) and 0−1/2−1 (bottom) ratios, respectively 0.6, 0.6, 0.7 and 0.2, 0.2, 0.3 for clouds 21, 56, and 57. The numbers indicating the rates refer to the years of publication of the rates.

      

    

  
    
      Fig. 12 
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        Intensity ratio of the HCN and HCO+ J = 1−0 lines, calculated with RADEX as a function of n(H2).

      

    

  
    
      Fig. 13 
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        Comparison of molecular line intensities and tracers of SF. The bottom panel compares the SFR tracers: background-subtracted 24 μm emission and 8 μm emission, also background-subtracted (the background emission is considerably stronger than any stellar contribution at 8 μm). The middle panel shows how the 12CO intensity varies with SFR. The top panel shows how the dense gas fraction, as traced by the HCO+/CO ratio, varies with SFR. The red triangles indicate the sources which are at high Galactic latitude. It should be immediately apparent that these sources are not distinguishable from the others in the lower two frames but occupy a specific region with low dense gas fraction in the top panel. Neither 8 nor 24 μm data are available for cloud 30.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Link between dense gas mass (HCN or HCO+ luminosity on the x-axis) and SF rate (IR luminosity on the y-axis). The line shows a linear relation with [image: equation]. HCN data are shown as filled triangles and HCO+ as open squares. The outer disk data presented in this paper are shown in blue. The sources for the data are: Chin et al. (1997, 1998), Gao & Solomon (2004b), Gao et al. (2007), Brouillet et al. (2005), Wu et al. (2005), Ma et al. (2013), Buchbender (2014), Krips et al. (2008), Juneau et al. (2009), Privon et al. (2015), Graciá-Carpio et al. (2008), García-Burillo et al. (2012), Chen et al. (2015, 2017), Usero et al. (2015).
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