
    
      Fig. 1 

      
        [image: thumbnail]
      

      
            Example of a Hα 2D image obtained with MES-SPM showing two H ii clumps inside an extended H ii region. The slit size was 1.9′′ along the dispersion axis, and 6.5′ in the spatial direction, oriented E-W. The Hα emission of the galaxy shows a gradient in wavelength, relative to the sky lines, due to rotation.

          

    

  
    
      Fig. 4 

      
        [image: thumbnail]
      

      
              Hα and [N ii] emission lines of PNe from the spectra obtained with MIKE spectrograph at LCO.

            

    

  
    Table 4 

              Heliocentric velocities of PNe, H ii regions (Col. 12), and the H i gas at the same projected position.

            
              
                	 Object
                	
                  
                    V
                    helio
                  
                
                	±error
                	
                  
                    V
                    HI
                  
                
                	
                  Δ
                
                	
                  Δsys
                
              

              
                	
                	km s-1
                	km s-1
                	km s-1
                	km s-1
                	km s-1
              

              
                	
                  

                
              

              
                	 PN3
                	 376.4
                	6.0
                	 371.8
                	–4.6
                	–27.6 
              

              
                	 PN9
                	 402.4
                	3.9
                	 394.1
                	–8.3
                	–1.6
              

              
                	 PN10
                	 409.0
                	2.0
                	 396.5
                	–12.5
                	+5 
              

              
                	 PN11
                	 403.8
                	3.4
                	 403.3
                	–0.5
                	–0.2 
              

              
                	 PN13
                	 429.5
                	2.1
                	 405.8
                	–23.7
                	+25.5
              

              
                	 PN14
                	 465.2
                	7.8
                	 405.3
                	–59.9
                	+61.2
              

              
                	 PN16
                	 412.3
                	5.2
                	 418.1
                	+5.8
                	+8.3
              

              
                	 PN17
                	 426.4
                	1.5
                	 418.7
                	–7.6
                	+22.4
              

              
                	 PN20
                	 424.7
                	4.5
                	 430.1
                	+5.4
                	+20.7
              

              
                	
                  

                
              

              
                	 H ii 4
                	 385.3
                	0.1
                	 377.9
                	–7.4
                	–18.7 
              

              
                	 H ii 9a
                	 385.7
                	0.4
                	 386.6
                	+0.9
                	–18.3 
              

              
                	 H ii 6
                	 390.5
                	0.1
                	 375.9
                	–14.6
                	–13.5
              

              
                	 H ii 10
                	 392.8
                	0.5
                	 385.7
                	–7.1
                	–11.3
              

              
                	 H ii 18
                	 395.3
                	0.1
                	 396.7
                	+1.4
                	–8.7
              

              
                	 H ii 30
                	 411.8
                	2.5
                	 415.5
                	+3.7
                	+7.8 
              

              
                	 H ii 37
                	 428.9
                	0.2
                	 434.1
                	+5.2
                	+24.9 
              

              
                	 H ii 40
                	 426.5
                	0.1
                	 434.6
                	+8.1
                	+22.5 
              

              
                	
                  

                
              

              
                	 H ii 41
                	 375.7
                	0.1
                	 377.0
                	+1.3
                	–28.4
              

              
                	 H ii 42
                	 369.3
                	0.1
                	 379.9
                	+7.6
                	–34.8
              

              
                	 H ii 43
                	 356.9
                	0.1
                	 375.7
                	+18.8
                	–47.1
              

              
                	 H ii 44
                	 405.3
                	0.2
                	 386.3
                	–19.1
                	+1.3 
              

              
                	 H ii 45
                	 408.3
                	0.4
                	 389.3
                	–19.0
                	+4.3
              

              
                	 H ii 46
                	 382.9
                	0.5
                	 389.0
                	+6.1
                	–21.1
              

              
                	 H ii 47
                	 388.3
                	0.1
                	 395.3
                	+7.0
                	–15.8
              

              
                	 H ii 48
                	 422.4
                	0.6
                	 411.7
                	–10.7
                	+18.4
              

              
                	 H ii 49
                	 424.1
                	0.6
                	 431.7
                	+7.6
                	+20.1
              

            


              Notes. Δ and Δsys are the differences VHI−Vhelio and Vhelio−Vsys, respectively.

            


  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
              Velocities of PNe, H ii regions, and BSGs relative to the system versus their positions relative to the center, projected on the H i disk major axis. Solid and dotted blue lines show the rotation of the H i disk and its dispersion. The red line is a fit to the BSG velocities.

            

    

  
    Table 5 

              Dereddened line intensities measured from MIKE spectra relative to Hβ = 1.00.

            
              
                	
                	
                	
                	PN3
                	PN9
                	PN11
                	PN13
                	PN14
              

              
                	
                  

                
              

              
                	Ion
                	
                  
                    λ
                  
                
                	f(λ)
                	I/I(Hβ)
                	err
                	I/I(Hβ)
                	err
                	I/I(Hβ)
                	err
                	I/I(Hβ)
                	err
                	I/I(Hβ) 
                	err
              

              
                	
                  

                
              

              
                	
                  [O ii]
                
                	3726.03
                	+0.280
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	
                  [O ii]
                
                	3728.82
                	+0.279
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	
                  [Ne iii]
                
                	3868.75
                	+0.241
                	–
                	–
                	0.37
                	0.13
                	0.82
                	0.15
                	–
                	–
                	–
                	– 
              

              
                	Hϵ
                	3970.07
                	+0.214
                	–
                	–
                	–
                	–
                	0.47
                	0.61
                	–
                	–
                	–
                	– 
              

              
                	Hδ
                	4101.74
                	+0.179
                	–
                	–
                	0.28
                	0.09
                	0.32
                	0.09
                	–
                	–
                	–
                	– 
              

              
                	Hγ
                	4340.47
                	+0.119
                	–
                	–
                	0.45
                	0.09
                	0.45
                	0.07
                	–
                	–
                	–
                	– 
              

              
                	
                  [O iii]
                
                	4363.21
                	+0.114
                	–
                	–
                	<0.06
                	–
                	0.11
                	0.06
                	–
                	–
                	–
                	– 
              

              
                	He ii
                	4685.68
                	+0.114
                	–
                	–
                	0.34
                	0.06
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	Hβ
                	4861.33
                	0
                	1.00
                	0.22
                	1.00
                	0.15
                	1.00
                	0.11
                	1.00
                	0.40
                	1.00
                	0.17 
              

              
                	
                  [O iii]
                
                	4958.91
                	–0.021
                	0.77
                	0.13
                	1.65
                	0.24
                	2.92
                	0.32
                	1.11
                	0.50
                	–
                	– 
              

              
                	
                  [O iii]
                
                	5006.84
                	–0.031
                	2.99
                	0.43
                	5.17
                	0.61
                	8.89
                	0.99
                	2.33
                	0.40
                	–
                	– 
              

              
                	
                  [Ar iii]
                
                	5191.82
                	–0.069
                	–
                	–
                	–
                	–
                	0.09
                	0.02
                	–
                	–
                	–
                	– 
              

              
                	He i
                	5875.64
                	–0.194
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	
                  [N ii]
                
                	6548.03
                	–0.298
                	–
                	–
                	0.12
                	0.05
                	0.05
                	0.02
                	–
                	–
                	–
                	– 
              

              
                	Hα
                	6562.82
                	–0.301
                	2.87
                	0.33
                	2.86
                	0.33
                	2.91
                	0.31
                	2.73
                	0.40
                	2.60
                	0.66 
              

              
                	
                  [N ii]
                
                	6583.41
                	–0.304
                	0.19
                	0.13
                	0.30
                	0.05
                	0.07
                	0.01
                	–
                	–
                	–
                	– 
              

              
                	
                  [S ii]
                
                	6716.47
                	–0.323
                	0.53
                	0.30
                	0.20
                	0.04
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	
                  [S ii]
                
                	6730.85
                	–0.325
                	0.24
                	0.08
                	0.16
                	0.03
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	He i
                	7065.28
                	–0.369
                	–
                	–
                	–
                	–
                	0.15
                	0.03
                	–
                	–
                	–
                	– 
              

              
                	
                  [Ar iii]
                
                	7135.78
                	–0.378
                	–
                	–
                	0.13
                	0.09
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	
                  

                
              

              
                	c(Hβ)
                	
                	
                	0.7
                	
                	0.09
                	
                	0.41
                	
                	–
                	
                	–
                	
              

              
                	log F(Hβ)
                	
                	
                	–15.58
                	
                	–15.55
                	
                	–15.47
                	
                	–16.03
                	
                	–16.41 
              

            

              
                	
                	
                	
                	PN16
                	PN17
                	PN20
                	H ii 30
              

              
                	
                  

                
              

              
                	Ion
                	
                  
                    λ
                  
                
                	f(λ)
                	I/I(Hβ)
                	err
                	I/I(Hβ)
                	err
                	I/I(Hβ)
                	err
                	I/I(Hβ)
                	err
              

              
                	
                  

                
              

              
                	
                  [O ii]
                
                	3726.03
                	+0.280
                	–
                	–
                	–
                	–
                	1.35
                	0.21
                	1.69
                	 0.31
              

              
                	
                  [O ii]
                
                	3728.82
                	+0.279
                	–
                	–
                	–
                	–
                	1.86
                	0.28
                	2.11
                	0.32 
              

              
                	
                  [Ne iii]
                
                	3868.75
                	+0.241
                	–
                	–
                	–
                	–
                	0.11
                	0.04
                	–
                	–
              

              
                	Hϵ
                	3970.07
                	+0.214
                	–
                	–
                	–
                	–
                	0.20
                	0.06
                	–
                	– 
              

              
                	Hδ
                	4101.74
                	+0.179
                	–
                	–
                	–
                	–
                	0.31
                	0.05
                	0.31
                	0.09 
              

              
                	Hγ
                	4340.47
                	+0.119
                	0.34
                	0.09
                	0.45
                	0.13
                	0.47
                	0.06
                	0.52
                	0.08 
              

              
                	
                  [O iii]
                
                	4363.21
                	+0.114
                	<0.06
                	–
                	<0.03
                	–
                	<0.02
                	–
                	–
                	– 
              

              
                	He ii
                	4685.68
                	+0.114
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	Hβ
                	4861.33
                	0
                	1.00
                	0.23
                	1.00
                	0.17
                	1.00
                	0.11
                	1.00
                	0.13 
              

              
                	
                  [O iii]
                
                	4958.91
                	–0.021
                	1.81
                	0.36
                	0.78
                	0.11
                	0.33
                	0.04
                	0.28
                	0.05 
              

              
                	
                  [O iii]
                
                	5006.84
                	–0.031
                	5.26
                	0.74
                	2.20
                	0.26
                	0.95
                	0.11
                	1.05
                	0.13 
              

              
                	
                  [Ar iii]
                
                	5191.82
                	–0.069
                	–
                	–
                	–
                	–
                	–
                	
                	–
                	– 
              

              
                	He i
                	5875.64
                	–0.194
                	–
                	–
                	–
                	–
                	0.04
                	0.01
                	–
                	– 
              

              
                	
                  [N ii]
                
                	6548.03
                	–0.298
                	–
                	–
                	–
                	–
                	0.05
                	0.01
                	–
                	– 
              

              
                	Hα
                	6562.82
                	–0.301
                	2.86
                	0.36
                	2.87
                	0.35
                	2.90
                	0.30
                	2.96
                	0.31 
              

              
                	
                  [N ii]
                
                	6583.41
                	–0.304
                	0.08
                	0.03
                	0.19
                	0.04
                	0.17
                	0.02
                	0.09
                	0.03 
              

              
                	
                  [S ii]
                
                	6716.47
                	–0.323
                	0.16
                	0.10
                	–
                	–
                	0.18
                	0.02
                	0.12
                	0.02 
              

              
                	
                  [S ii]
                
                	6730.85
                	–0.325
                	0.11
                	0.07
                	–
                	–
                	0.14
                	0.02
                	0.07
                	0.01 
              

              
                	He i
                	7065.28
                	–0.369
                	–
                	–
                	–
                	–
                	–
                	–
                	–
                	– 
              

              
                	
                  [Ar iii]
                
                	7135.78
                	–0.378
                	–
                	–
                	–
                	–
                	0.06
                	0.01
                	0.04
                	0.04 
              

              
                	
                  

                
              

              
                	c(Hβ)
                	
                	
                	0.03
                	
                	0.05
                	
                	0.28
                	
                	0.79
                	
              

              
                	log F(Hβ)
                	
                	
                	–15.68
                	
                	–15.58
                	
                	–15.05
                	
                	–15.02
                	
              

            



  
    Table 6 

              Electron temperatures, densities, and ionic abundances (10-6).

            
              
                	
                	ne (cm-3)
                	Te(K)
                	He+
                	He++
                	 O+
                	O++
                	N+
                	Ne++
                	S+
                	Ar++
              

              
                	
                  

                
              

              
                	PN3
                	140[image: equation]
                	12 013[image: equation]
                	0.116
                	<0.003
                	8.2
                	110.6
                	0.99
                	19.28
                	0.11
                	0.24 
              

              
                	PN4
                	500
                	11 846[image: equation]
                	<0.029
                	  0.071
                	<2.70
                	116.6
                	<0.78
                	26.60
                	<0.20
                	– 
              

              
                	PN9a
                	213[image: equation]
                	<12 336[image: equation]
                	–
                	–
                	–
                	94.12
                	3.53
                	17.14
                	0.536
                	0.757 
              

              
                	PN10
                	500
                	10 588[image: equation]
                	0.072
                	<0.005
                	<10.5
                	208.6
                	0.85
                	25.04
                	<0.25
                	0.48 
              

              
                	PN11
                	500
                	13 495[image: equation]
                	0.095
                	<0.003
                	–
                	125.3
                	0.78
                	18.27
                	<0.06
                	0.19 
              

              
                	PN11a
                	500
                	12 387[image: equation]
                	–
                	–
                	–
                	159.5
                	0.82
                	37.43
                	–
                	– 
              

              
                	PN13
                	500
                	16 484[image: equation]
                	0.141
                	<0.018
                	<2.27
                	119.8
                	2.03
                	9.82
                	–
                	– 
              

              
                	PN16a
                	310[image: equation]
                	12 110[image: equation]
                	–
                	–
                	–
                	100.9
                	0.98
                	–
                	0.47
                	– 
              

              
                	PN17
                	480[image: equation]
                	12 536[image: equation]
                	0.085
                	<0.003
                	5.68
                	69.9
                	1.48
                	3.07
                	<0.09
                	0.11 
              

              
                	PN20a
                	169[image: equation]
                	14 345[image: equation]
                	0.029
                	–
                	31.82
                	11.38
                	1.45
                	3.03
                	0.35
                	0.26 
              

              
                	H ii 4
                	100[image: equation]
                	16 489[image: equation]
                	0.082
                	–
                	–
                	20.4
                	0.9
                	2.5
                	0.30
                	0.22 
              

              
                	H ii 7
                	100[image: equation]
                	15 295[image: equation]
                	0.082
                	–
                	13.7
                	31.6
                	0.6
                	4.3
                	0.24
                	0.30 
              

              
                	H ii 9a
                	520[image: equation]
                	15 542[image: equation]
                	0.097
                	–
                	7.81
                	54.5
                	0.6
                	8.8
                	0.12
                	– 
              

              
                	H ii 11
                	120[image: equation]
                	14 738[image: equation]
                	0.090
                	–
                	22.0
                	28.4
                	0.9
                	3.4
                	0.36
                	–
              

              
                	H ii 15
                	100
                	13 795[image: equation]
                	0.104
                	–
                	18.5
                	47.1
                	1.2
                	6.9
                	0.58
                	– 
              

              
                	H ii 17
                	–
                	14 040[image: equation]
                	0.084
                	–
                	20.5
                	34.5
                	1.1
                	2.9
                	–
                	–
              

              
                	H ii 20
                	100
                	13 517[image: equation]
                	0.108
                	–
                	20.7
                	55.1
                	1.1
                	5.3
                	0.37
                	–
              

              
                	H ii 30
                	120[image: equation]
                	11 877[image: equation]
                	0.082
                	–
                	33.9
                	30.8
                	1.0
                	4.0
                	0.36
                	0.31 
              

              
                	H ii 32
                	100
                	13 491[image: equation]
                	0.078
                	–
                	20.7
                	28.8
                	1.7
                	4.8
                	0.56
                	0.36 
              

              
                	H ii 37
                	100
                	13 689[image: equation]
                	0.079
                	–
                	17.9
                	55.2
                	0.5
                	6.4
                	0.22
                	– 
              

              
                	H ii 40
                	160
                	13 682[image: equation]
                	0.078
                	–
                	11.7
                	40.1
                	0.5
                	5.3
                	0.16
                	– 
              

            


              
                Notes.
              

              (a) From data obtained with MIKE spectrograph at LCO.


            


  
    
      Fig. 6 

      
        [image: thumbnail]
      

      
              log(N/O) versus 12 + log(O/H) for PNe (black dots), and H ii regions (squares). The open circle corresponds to PN20, reclassified as a H ii region. In the left panel, stellar evolution models for different metallicities by Karakas (2010, K10; Z = 0.0001, blue diamonds; Z = 0.004, magenta triangles) and Fishlock et al. (2014, F14; Z = 0.001, brown stars) have been included. In each metallicity sequence initial masses (at the ZAMS) of the progenitor stars are labeled for some models. In the right panel stellar evolution models for Z = 0.001 (red diamonds) by Ventura et al. (2013, 2014b, V1314) and Z = 0.004 (blue triangles) by Ventura et al. (2014a, V14) have been included. Again initial masses (at the ZAMS) of the progenitor stars are labeled for some models.
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