
    
      Fig. 3. 
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        Measurements of HCN and HNC emission versus radius and flux. Top: integrated line intensities of HCN and HNC for seven regions throughout the Helix Nebula at varying deprojected distance from the CSPN. Computed UV flux units are shown along the upper axis. Bottom: line ratio of HNC/HCN against distance. The blue dashed line indicates a linear regression fit, with the shaded region representing 1σ uncertainty.

      

    

  
    
      Fig. 5. 
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        As in Fig. 3, for HCO+ and HCN emission. Top: integrated line intensities of HCO+ and HCN plotted against the deprojected distances from the CSPN. Computed UV flux emission at a given distance from the CSPN is included along the upper axis. Bottom: HCO+/HCN line ratio against distance. Linear regression fit with 1σ uncertainty is included in blue.

      

    

  
    
      Fig. 7. 
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        Loci of density and kinetic temperatures compatible with the J = 1 → 0, 2 → 1, and 3 → 2 HCN and HNC line intensities toward Globule B. The shaded regions indicate 1σ uncertainties. A black star indicates highly constrained regions of overlap across all three transitions of HCN.

      

    

  
    
      Fig. A.1. 
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        Spectra of Globule A in the J = 1 → 0 lines of 13CO (left) and 12CO (center), as well as the J = 2 → 1 line of 12CO (right). Offset positions from the central pointing are indicated within each spectral window by their R.A. and dec. The spacing of 10″ between pointings is roughly half the 30m beam at half-power at 110 GHz, and 1 beamwidth at 230 GHz. The CSPN is to the NE.

      

    

  
    
      Fig. A.2. 
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        Spectra of Globule B in the J = 1 → 0 lines of 13CO (left) and 12CO (center), as well as the J = 2 → 1 line of 12CO (right). Offset positions are indicated as in Figure A.1. The CSPN is to the SW, coinciding with the pointings that display decreased CO emission.

      

    

  
    
      Fig. A.3. 
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        Spectra of Globule C in the J = 1 → 0 lines of 13CO (left) and 12CO (center), as well as the J = 2 → 1 line of 12CO (right). Offset positions are indicated as in Figure A.1. The CSPN is to the south, coinciding with decreased CO emission at (0, –10).

      

    

  
    
      Fig. A.4. 
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        Additional spectral lines observed in each of the six targeted positions of the Helix Nebula.

      

    

  
    
      Table A.2. 

      Additional Helix spectral lines.

      
        


	Position
	Molecule
	Transition
	Tmb
	VLSR
	ΔV1/2
	∫TmbdV



	
	
	
	(K)
	(km s−1)
	(km s−1)
	(K km s−1)





	Globule A
	C2H
	N = 1 → 0
	
	
	
	



	
	
	J = 3/2 → 1/2, F = 1 → 0
	0.016 (0.003)
	−22.22±0.26
	1.73±0.38
	0.030±0.007



	
	
	J = 1/2 → 1/2, F = 1 → 1
	0.011 (0.004)
	−22.54±0.21
	1.15±0.55
	0.013±0.005



	
	CN
	N = 1 → 0, J = 1/2 → 1/2
	0.23 (0.05)
	−22.52±0.12
	1.03±0.36
	0.25±0.06



	
	CN
	N = 1 → 0, J = 3/2 → 1/2
	0.25 (0.05)
	−22.24±0.22
	1.97±0.44
	0.52±0.11



	




	Globule B
	C2H
	N = 1 → 0
	
	
	
	



	
	
	J = 3/2 → 1/2, F = 1 → 0
	0.020 (0.006)
	−16.91±0.23
	1.32±0.35
	0.03±0.008



	
	
	J = 1/2 → 1/2, F = 1 → 1
	0.018 (0.006)
	−16.91±0.16
	0.67±0.36
	0.013±0.007



	
	CN
	N = 1 → 0, J = 1/2 → 1/2
	0.11 (0.06)
	−17.11±0.61
	3.31±1.19
	0.38±0.11



	
	CN
	N = 1 → 0, J = 3/2 → 1/2
	0.15 (0.06)†
	−17.34±0.26
	0.90±0.57
	0.14±0.07†



	




	Globule C
	C2H
	N = 1 → 0
	
	
	
	



	
	
	J = 3/2 → 1/2, F = 1 → 0
	0.020 (0.003)†
	−27.71±0.11
	0.87±0.16
	0.02±0.003†



	
	
	J = 1/2 → 1/2, F = 1 → 1
	0.012 (0.003)
	−27.66±0.14
	1.28±0.30
	0.02±0.004



	
	CN
	N = 1 → 0, J = 1/2 → 1/2
	0.112 (0.045)
	−28.16±0.37
	1.90±0.64
	0.23±0.07



	
	CN
	N = 1 → 0, J = 3/2 → 1/2
	0.20 (0.05)
	−27.88±0.13
	1.01±0.32
	0.22±0.06



	




	Rim (Outer)
	C2H
	N = 1 → 0
	
	
	
	



	
	
	J = 3/2 → 1/2, F = 1 → 0
	0.046 (0.008)
	−47.87±0.26
	3.18±0.52
	0.15±0.02



	
	
	J = 1/2 → 1/2, F = 1 → 1
	0.020 (0.009)
	−47.82±0.58
	2.19±1.14
	0.05±0.02



	




	Rim (Inner)
	C2H
	N = 1 → 0
	
	
	
	



	
	
	J = 3/2 → 1/2, F = 1 → 0
	0.013 (0.009)
	−11.20±2.39
	15.67±4.99
	0.21±0.06



	
	
	J = 1/2 → 1/2, F = 1 → 1
	0.046 (0.008)
	−7.71±0.25
	3.23±0.50
	0.16±0.02



	




	East
	C2H
	N = 1 → 0
	
	
	
	



	
	
	J = 3/2 → 1/2, F = 1 → 0
	< 0.016
	−
	−
	−



	
	
	J = 1/2 → 1/2, F = 1 → 1
	< 0.009
	−
	−
	−



	




	West
	C2H
	N = 1 → 0
	
	
	
	



	
	
	J = 3/2 → 1/2, F = 1 → 0
	< 0.01
	−
	−
	−



	
	
	J = 1/2 → 1/2, F = 1 → 1
	< 0.02
	−
	−
	−





      

      
Notes. †: Uncertain *: Only central line peaks for Helix positions East and West presented due to the significant number of overlaid, but resolvable velocity profiles detected Line properties identified in the same manner as those in Table A.1.
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