
    
      Fig. 3 
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        Colour maps of the integrated intensity of the J = 2 → 1, J = 3 →2, J = 6 →5, and J = 7 → 6 transitions of 12CO, the J = 2 → 1, J = 4 →3, and J = 6 → 5 transitions of 13CO, the J = 2 → 1 line of C18O and [C I] 1 → 0 toward Her 36. This corresponds to the central position (Δα = 0, Δ δ = 0) at RA(J2000) = 18h03m40.3s and Dec(J2000) = −24°22′43′′, denoted with an asterisk. The contour levels of 12C18O and [C I] are 3 × rms in steps of 2 × rms, while those of other molecules are from 10% (>3 × rms, given in Table 1) to 100% in steps of 10% of the corresponding peak emission given in Table 1. All maps are plotted using original beam sizes shown in the lower left of each map.

      

    

  
    
      Fig. 5 
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        Scatter plots and correlation coefficients r between the velocity integrated intensity of (a) [C II] and [C I] (b) [C II] and the J = 6 → 5 transition of 12CO, and (c) [C I] and the J = 2 → 1 transition of 13CO. All data points were extracted from velocity integrated intensity maps convolved to the same beam size of 31′′.

      

    

  
    
      Fig. 7 
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        A [C II] velocity integrated intensity map overlaid with contours of (a) ATLASGAL870 μm continuumemission. Important offset positions discussed in the text are indicated with triangles of different colors: black represents the secondary ATLASGAL peak deep inside the molecular cloud at (Δ α = −53.0′′, Δ δ =23.0′′), red represents the emission peak of mid-J transitions of 12CO and 13CO at (Δα = −13.0′′, Δ δ =8.0′′), blue represents the peak of the [C II] 158 μm emission at (Δα =30.0′′, Δ δ = −2.0′′), and light blue represents the clump to the east of Her 36 observed in the channel maps of [C II] at (Δ α =60.0′′, Δ δ =27.0′′). The white arrows point along the molecular cloud in the west to the HII regions in the east of Her 36; (b) VLA 1.3 cm free-free continuum emission; (c) WISE 3.4 μm, and (d) WISE 4.6 μm mid-infrared continuum. Her 36 is the central position denoted with an asterisk. The contour levels are 5% to 95% in steps of 10% of the peak emission for (a) and 10% to 100% in steps of 10% of the peak emission for (b), (c), and (d).

      

    

  
    
      Fig. 10 
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        For the J = 6 → 5 transition (a) shows the excitation temperature of 12CO, which is assumed to be equal to that of 13CO and (b) shows the column density of 13CO. The asterisk represents Her 36, which is the central position (Δα = 0, Δ δ = 0) at RA(J2000) = 18h03m40.3s and Dec(J2000) = −24°22′43′′. The contour levels are 10% to 100% in steps of 10% of the corresponding peak emissions. All maps are plotted using original beam sizes shown in the lower left of each map.

      

    

  
    
      Fig. 11 
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        Rotational diagrams of J = 1 → 0, J = 2 → 1, J = 4 → 3, J = 6 → 5, and J = 8 → 7 transitions of 13CO at Her 36. Shown in black is the rotational diagram when 13CO is assumed to be optically thin. In red the rotational diagram is shown including the optical depth correction factors. Rotation temperatures obtained from different slopes are indicated. Values of the velocity integrated intensities for different transitions were extracted from maps convolved to the same resolution of 31′′. The error bars were calculated from the maximum noise level of the integrated intensities of individual transitions and from calibration uncertainties of 20%.

      

    

  
    
      Fig. 12 
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        For 3 different 12CO column densities, RADEX modeling results are shown for 12CO J = 6 → 5 peak main-beam brightness temperatures and corresponding 13CO J = 4 → 3/13CO J = 6 → 5 ratios. The blue lines denote the RADEX modeling results for different kinetic temperatures at 3 different volume densities, and color points represent data from near the HII region, PDR, and molecular cloud (see Sect. 4.3). Each point denotes a 12CO J = 6 → 5 temperature and 13CO J = 4 → 3/13CO J = 6 → 5 temperature ratio obtained from a single pixel. Data points are extracted from peak temperature maps convolved to the same resolution of 16′′. (a) The data points plotted are obtained for a 12CO column density range of 8 × 1017 –1.8 × 1018 cm−2 and for modeling the chosen input 12CO column density is 1 × 1018 cm−2. (b) The data points plotted are obtained for a 12CO column density range of 1.8 × 1018 –3.5 × 1018 cm−2 and for the modeling the input 12CO column density is 2 × 1018 cm−2. (c) The data points plotted are obtained for a 12CO column density range of 3.5 × 1018 –5.1 × 1018 cm−2 and for the modeling input the 12CO column density is 4 × 1018 cm−2.

      

    

  
    
      Fig. 13 
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        Results obtained from RADEX modeling for 12CO and 13CO at the mid-J CO peak (Δα = −13.0′′, Δ δ = 8.0′′), at Her 36 (Δα = 0′′, Δ δ = 0′′) and at the [C II] peak (Δα = 30.0′′, Δ δ = −2.0′′). Our observed data points are in green, red, and blue and are extracted from peak temperature maps convolved to the same resolution of 31′′. The column densities used in the modeling are for 12CO 4 × 1018 cm−2 and 8 × 1016 cm−2 for 13CO. Panels a and b: results obtained by varying the kinetic temperature from 50–250 K in steps of 50 K and keeping the density fixed at 105 cm–3; panels c and d: results obtained by varying the H2 density from 104–108 cm–3 in steps by a factor of 10 and keeping the kinetic temperature fixed at 120 K.

      

    

  
    
      Fig. 14 
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        HST F487N (4865 Å) image of Her 36 and its surroundings overlaid with [C II] channel map contours (in white) at (a) 2 km s−1, (b) 5 km s−1, and (c) 7 km s−1 to show the progression of the foreground material at lower velocities. Her 36 is the central position (Δ α = 0, Δ δ = 0) at RA(J2000) denoted with an asterisk at RA(J2000) = 18h03m40.3s and Dec(J2000) = − 24°22′43′′, with the hourglass nebula representing the two bright hotspots about ~15′′ to the east. Contour levels are from 10% to 100% in steps of 10% of the peak emission observed at the channel with 10 km s−1
velocity.

      

    

  
    
      Fig. 15 
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        Left panel: velocity integrated intensities normalized to their value at peak vs. offset (′′) from Her 36 along the green arrows shown in the right. They follow a path from the second ATLASGAL peak at (−53′′, 23′′) to the second [C II] peak at (60′′, 27′′) via Her 36 at(0′′, 0′′). Plots are shown for [C II], [C I], J = 6 → 5 12 CO, J = 2 → 1 C18 O, Hα, ATLASGAL870 μm, and WISE 3.4 μm emission; right panel: schematic diagram of the prominent optical features of M8 pertinent to the discussion in this paper. The cold and dense molecular cloud is in the background shown in blue. The foreground gas of the warm PDR veil is receding away from Her 36 (~9 km s−1) with lower velocities (2–7 km s−1), while the HII region is powered by both stellar systems, Her 36 and 9 Sgr.

      

    

  
    
      Table 4 

      CO J = 2 → 1, [C II] and FIR luminosity ratios of M8 and the Orion Bar.

      
        


	Luminosity ratio
	M8
	Orion Bar





	L[C II] /LFIR
	10−3
	1.1 × 10−3



	L[C II] /LCO 2-1
	7.5 × 102
	1.6 × 103



	LCO 2-1/LFIR
	1.3 × 10−6
	6.6 × 10−7
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