
    
      Table 2. 

      Velocity limits used to produce the moment 0 maps for each C2H multiplet.

      
        


	Multiplet
	Transition frequency
	Velocity range



	
	(GHz)
	(km s−1)





	N = 1−0
	87.407
	−185 to 370



	N = 2−1
	174.663
	−220 to 380



	N = 3−2
	262.004
	−185 to 310



	N = 4−3
	349.337
	−185 to 415





      

      
Notes. Velocities are given according to the radio convention using the frequency of the highest Aij in each multiplet. The wide ranges account for multiple components rather than being determined by line width.



    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Median stack of all spectra sampled from the extended region of the CMZ. The median is shown as a line and the shaded region gives the 95% confidence interval on this value. The black squares in Fig. 2 indicate the positions from which spectra were extracted for this composite spectrum. The black lines indicate the positions of the C2H components in each N transition, Doppler shifted by 255 km s−1, the LSR velocity of NGC 253.

      

    

  
    
      Table 4. 

      RADEX parameters used to constrain the gas properties of the extended emission component.

      
        


	Variable
	Trialled range
	Constrained range





	Gas density/cm−3
	102 − 108
	3.5 × 103 − 1.7 × 104



	N(C2H)/cm−2
	1012 − 1018
	1013 − 1018



	Gas temperature/K
	10−300
	50−300





      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Best fit model for GMC 5. The black trace shows the measured spectra with error bars. The histograms show the spectral model components in colour and their total in grey. The legend gives the central velocity (V0) and linewidth (ΔV) of each component. The two blue components are the low density CMZ contribution and the others are the high density GMC components.

      

    

  
    
      Table 5. 

      Parameter estimates with 1σ range from the spectral model fitting to each GMC.

      
        


	GMC
	N/1015 cm−2

	nH2/105 cm−3

	Tkin/K

	V/km s−1

	ΔV/km s−1




	Component
	Best fit
	Range
	Best fit
	Range
	Best fit
	Range
	Best fit
	Range
	Best fit
	Range





	7
	1.5
	1.1−1.5
	6.9
	1.5−12.1
	31.7
	27.7−109.6
	173.8
	171.9−175.4
	84.1
	81.6−90.1



	6
	3.7
	3.5−14.1
	1.2
	0.9−4.0
	–
	> 70.3.9
	182.5
	181.0−185.6
	68.4
	65.9−78.0



	5 – low V
	4.0
	1.9−4.1
	1.1
	1.1−2.6
	–
	> 109.4.5
	189.0
	167.3−194.1
	113.8
	90.2−120.0



	5 – high V
	1.5
	1.0−3.7
	2.8
	1.0−18.2
	–
	> 29.0
	280.7
	228.7−288.4
	94.8
	80.7−140.9



	4
	4.2
	3.9−10.8
	1.0
	0.3−1.5
	–
	> 130.3
	246.3
	245.1−251.6
	80.8
	76.8−80.9



	3
	2.1
	1.9−2.5
	1.1
	0.9−4.8
	–
	> 46.9
	282.0
	281.2−282.9
	58.9
	57.4−61.2





      

      
Notes. Where the marginalized probability distribution for a parameter becomes approximately flat above a certain value, no best fit value is given and lower limits are provided.



    

  
    
      Table 6. 

      Most likely fractional abundance of C2H and likely bounds.

      
        


	GMC
	X(C2H)
	Lower bound
	Upper bound
	NH2/1023 cm−2





	7
	1.1 × 10−08
	6.6 × 10−09
	1.5 × 10−08
	1.3



	6
	2.5 × 10−09
	2.2 × 10−09
	9.6 × 10−09
	14.7



	5 – low V
	1.8 × 10−09
	8.3 × 10−10
	2.1 × 10−09
	21.8



	5 – high V
	7.1 × 10−10
	4.3 × 10−10
	1.7 × 10−09
	21.8



	4
	2.8 × 10−09
	2.4 × 10−09
	7.2 × 10−09
	15.0



	3
	2.0 × 10−09
	1.7 × 10−09
	2.5 × 10−09
	10.2





      

      
Notes. The lower and upper bound of parameter range covering 67% of the probability density for this value considering the probability distributions of the C2H and H2 column densities. The column density values are taken from Table 6 of Mangum et al. (2019).



    

  
    
      Table 7. 

      Parameters varied for PDR chemical model.

      
        


	Variable
	Symbol
	Range





	Gas density
	nH2
	104 − 106 cm−3



	External radiation field
	G
	1−105 Habing



	Cosmic-ray ionization rate
	ζ
	1, 103ζ0





      

      
Notes. ζ0 = 1.3 × 10−17 s−1.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Fractional abundance of C2H as a function of time in the UCLCHEM models. Each line shows the median value of the abundance for a given cosmic-ray ionization rate as temperature is varied and the shaded regions show the minimum and maximum abundances over that temperature variation. The cosmic-ray ionization rate is given as a multiple of ζ0 = 1.3 × 10−17 s−1 and a sample of the lines are given in the legend. The grey shaded area shows the observed range.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Measured spectrum from GMC 7 in black with error bars. Model spectra generated from most likely values for GMC 7 as filled histograms. The blue component shows the low density extended emission, the red shows the high density GMC emission, and the grey shows the complete model.

      

    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      
        Similar to Figure B.1 for GMC 6.

      

    

  
    
      Fig. B.3. 

      
        [image: thumbnail]
      

      
        Similar to Figure B.1 for GMC 4.

      

    

  
    
      Fig. B.4. 

      
        [image: thumbnail]
      

      
        Similar to Figure B.1 for GMC 3.
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