
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        CH3CCH spectra at the peak emission of clumps C, MM2, and MM3. For clump MM2, the CH2CHCN emission is detected, with red line showing the fitting result. In all plots, whenever there are more than one velocity component, both the composite line profile of the fits (green line) and the individual fit for each component (blue lines) are shown. The parameters of the peak intensity (Tmb) and linewidth (∆V) are listed in Table 4.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Rotational temperature maps derived by CH3CCH (6-5) and (5–4) lines. The left and right panel show the temperatures from the two-component LTE models separately. In the left panel, the contours represent integrated intensity map of CH3CCH 52 – l2 line. The velocity range for integration is 80–100 km s–1, and the contour levels are from 1.0 K km s–1 (5 σ) to 2 K km s–1 (0.3 times peak emission value of MM2) with five uniform intervals. In the right panel, the contours represent the 3 mm continuum emission and are logarithmically spaced from 2σv (σv = 1.6 mJy beam–1) to 225.0 mJy beam–1 with five intervals (same as Fig. 2). In both plots, the cyan crosses indicate the position of the peak intensity of 3 mm emission.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Derived CH3OH column density (E-type) and hydrogen volume density distribution from RADEX modelling for clumps MM2, MM3, and C (upper panel). One-component Gaussian fit result of CH3OH (2–1) line series (lower panel). The centroid velocity (with respect to VLSR = 91.7 km s–1) and velocity dispersion (σv = ΔV/2.355) distribution. In left panels, the contours represent integrated intensity levels of CH3OH E-type 2(0,1)–1(0,1) line. The velocity range for integration is 85–100 km s–1, and the contour levels are from 1.3 K km s–1 (7 σ) to 37 K km s–1 (0.75 times peak emission value of MM2) with seven uniform intervals. In right panels, the gray contours represent the 3 mm continuum emission, and are logarithmically spaced from 2σv (σv = 1.6 mJy beam–1) to 225.0 mJy beam–1 with five intervals (same as Fig. 2). Cyan crosses mark the 3 mm continuum peak of MM2 and MM3. The green contours indicate n(H2) levels of 106.1 cm–3 and 107 cm–3.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Average spectra of SiO (2–1) (upper panel) and CH3OH 51,5–40,4 (lower panel) along the three PV cuts U, M, L as in panel b of Fig. 9. The spectra are arranged from northeast to southwest along the cuts. The blue and red dashed lines indicate the VLSR of clump MM3 and MM2 (93.9 km s–1 and 91.3 km s–1), with the thicker line corresponding to the VLSR of either clump MM2 or MM3 at this position. The blue shaded regions indicate the line central velocity range from (91.3–2.5) km s–1 to (93.9+2.5) km s–1, which is excluded from the integration of the intensity maps of panel b in Fig. 9. In the upper plot, the two-component Gaussian fit to the SiO line is shown additionally, as green line. The broad-component subtracted spectrum (narrow-component line profile) is shown as magenta line. The velocity dispersions for the two components are indicated in the figure, in unit of km s–1.

      

    

  
    
      Fig. 11 
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        Position-velocity diagram for CCH 12,2–01,1, HC3N (9–8) (in magenta contours) in comparison to that of SiO (2–1) (gray filled contours), along the U, M, and L cuts as illustrated in panel b of Fig. 9. The VLSR of MM2 and MM3 are indicated as green horizontal lines (93.9 km–1 and 91.3 km–1). The vertical dotted line and shaded regions follow those as in Fig. 9. The peak velocity along the spatial offset for SiO (2–1) and the respective molecular line (that have extended emission) in each plot are indicated as black and magenta lines.

      

    

  
    
      Fig. 12 
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        Same as Fig. 11, but for H13CO+ (1–0) and SO 22–11 lines.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Average spectrum of the main line of CCH hfs component 12,2–01,1 (black line) and the satellite line 11,2–01,0 (gray line, the intensity is artificially enlarged by three times for comparison) along the three PV cuts U, M, L. From left to right, the spectra are arranged from northeast to southwest along the cuts. The blue and red dashed lines follow that in Fig. 10.

      

    

  
    
      Fig. 14 
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        Integrated intensity map of NH2D line emission of clumps MM2, MM3, and C (colourscale, of velocity range 80–115 km s–1) are shown in the upper-left panel and marked with locations of NH2D cores by crosses of different colours. The orange crosses indicate the cores which have a σv>0.85 km s–1 velocity components and magenta crosses represent cores that only have narrow velocity components, σv≲0.5 km s–1. Integrated intensity map of CH3OH 2(0,2)–1(0,1) line (colourscale, of velocity range 85– 100 km s-1 ) overlaid by contours of n(H2) map (green) shown in the upper-right panel. In both plots, the blue crosses mark the position of the peak intensity of the 3 mm continuum of clumps MM2 and MM3. Lower panels: same as the upper panels, but for the clumps F1 and F2. In both plots, the blue crosses mark the position of the three cores in the 3 mm continuum of clump F1 (as in Fig. 2, right panel).

      

    

  
    
      Table 6 

      Properties of dendrogram extracted NH2D cores that reside in clumps MM2, MM3, and C.

      
        


	Core
	RA
	Dec
	Reff(a)
	ΔV(b)
	Vc(b)
	τm
	Tex
	[image: equation]
	Mvir(c)



	
	(J2000)
	(J2000)
	(pc)
	(km s–1)
	(km s–1)
	
	(K)
	×1013 (cm–2)
	(M⊙)





	P0
	18h47m43s.20
	−02º00′20 s.0
	0.10
	1.5(0.1)
	96.0(0.1)
	0.9(0.0)
	3.0(0.0)
	11.2(2.3)
	48.5



	P1
	18h47m42s.52
	−01º59′38 s.3
	0.13
	1.6(0.5),1.0(0.1)
	91.1(0.4),90.2(0.0)
	0.4(0.2),0.6(0.1)
	3.5(0.5),4.7(0.4)
	2.4(2.3),2.2(0.8)
	26.5



	P2
	18h47m42s.94
	−01º59′41 s.6
	0.10
	2.1(0.5),1.2(0.3)
	90.9(0.2),90.9(0.1)
	0.3(0.2),0.4(0.2)
	3.8(0.9),4.5(1.0)
	2.8(3.2),1.3(1.4)
	28.7



	P3
	18h47m43s.18
	−01º59′50 s.3
	0.16
	1.8(0.2),1.1(0.5)
	90.7(0.1),95.7(2.5)
	0.4(0.2),0.4(0.3)
	4.2(0.9),3.1(0.4)
	2.4(2.8),2.2(1.8)
	41.8



	P4
	18h47m4ff.58
	−02º00′35 s.7
	0.08
	3.5(0.9),0.8(0.1)
	93.2(0.3),96.8(0.0)
	0.5(0.2),0.8(0.1)
	3.4(0.4),3.7(0.1)
	7.6(6.7),4.7(1.7)
	11.1



	P5
	18h47m40s.92
	−02º00′36 s.3
	0.12
	1.5(0.8),0.8(0.1)
	93.2(0.2),96.8(0.0)
	0.7(0.2),0.7(0.2)
	3.4(0.2),3.7(0.3)
	5.8(4.7),3.2(2.2)
	16.4



	P6
	18h47m41s.35
	−02º00′32 s.4
	0.12
	3.7(0.8),0.9(0.1)
	94.2(0.4),96.4(0.0)
	0.4(0.2),0.4(0.2)
	3.2(0.3),4.3(0.8)
	6.6(5.0),1.1(1.2)
	20.1



	P7
	18h47m41s.21
	−02º00′02 s.4
	0.11
	0.9(0.0)
	95.5(0.0)
	0.8(0.0)
	3.5(0.0)
	6.1(0.8)
	19.9



	P8
	18h47m41s.01
	−01º59′50 s.2
	0.07
	1.0(0.0)
	95.2(0.0)
	0.5(0.1)
	3.8(0.3)
	2.1(1.1)
	14.7



	P9
	18h47m38s.72
	−02º00′40 s.2
	0.10
	3.7(1.0),0.8(0.1)
	93.6(0.6),92.1(0.0)
	0.4(0.2),0.8(0.1)
	3.3(0.4),4.4(0.2)
	7.0(6.0),3.3(1.1)
	11.8



	P10
	18h47m37s.95
	−02º00′47s.5
	0.11
	2.6(1.3),0.8(0.1)
	94.0(1.0),94.0(0.0)
	0.5(0.3),0.5(0.2)
	3.1(0.2),4.7(0.9)
	5.4(4.6),1.2(1.2)
	17.3



	P11
	18h47m36s.83
	−02º00′35s.8
	0.15
	3.8(1.2),0.8(0.1)
	91.3(0.7),92.6(0.0)
	0.5(0.3),0.6(0.1)
	3.1(0.2),5.0(0.5)
	8.2(6.1),1.7(0.9)
	22.9



	P12
	18h47m37s.72
	−02º00′34s.6
	0.09
	1.1(0.0)
	92.2(0.0)
	0.7(0.0)
	4.5(0.1)
	3.5(0.5)
	23.2



	P13
	18h47m37s.81
	−02º00′26s.2
	0.13
	1.5(0.1)
	92.2(0.0)
	0.6(0.1)
	3.9(0.2)
	4.1(1.3)
	58.0



	P14
	18h47m38s.19
	−02º00′30s.3
	0.09
	1.6(0.1)
	91.9(0.0)
	0.7(0.1)
	3.8(0.1)
	6.2(1.4)
	48.0



	P15
	18h47m36s.77
	−02º00′54s.2
	0.08
	5.6(0.9),1.2(0.2)
	89.8(0.2),88.0(0.1)
	0.5(0.2),0.8(0.2)
	4.0(0.5),3.2(0.1)
	12.5(11.3),7.7(4.5)
	24.6



	P16
	18h47m36s.05
	−02º00′59s.9
	0.12
	1.8(0.9),1.4(0.4)
	91.0(0.5),92.3(0.2)
	0.5(0.3),0.3(0.2)
	3.2(0.3),4.0(0.8)
	3.7(3.5),1.4(1.6)
	51.4



	P17
	18h47m36s.21
	−02º01′10s.0
	0.12
	1.7(0.7),1.2(0.3)
	91.9(0.4),90.5(0.1)
	0.3(0.2),0.4(0.2)
	3.5(0.5),3.7(0.5)
	2.5(2.6),2.2(2.2)
	36.9



	P18
	18h47m36s.06
	−02º00′30s.3
	0.11
	1.9(0.8),0.8(0.1)
	92.8(0.5),92.0(0.1)
	0.5(0.3),0.6(0.2)
	3.2(0.3),3.9(0.4)
	4.7(4.0),2.4(2.0)
	15.7



	P19
	18h47m34s.63
	−02º00′59s.2
	0.10
	3.7(0.7)
	91.8(0.2)
	0.1(0.6)
	5.2(13.2)
	0.8(8.1)
	296.4



	P20
	18h47m34s.68
	−02º00′35s.3
	0.07
	1.4(0.1)
	92.9(0.1)
	0.8(0.1)
	3.3(0.1)
	8.5(3.4)
	31.1





      

      
Notes. (a)Reff is the effective radius of the core area, i.e. π Reff2 = Area;(b)ΔV and Vc are the FWHM linewidth and centroid velocity from Gaussian line profile, listed for two-component fits and one-component fit accordingly; (c)For the two-component fits, Mvir is calculated using the narrower linewidth.




    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        Relation between the narrow linewidths and broad linewidths of spectra of NH2D cores residing in clumps MM2, MM3, and C (left). The gray dashed line indicates equal linewidths. NH2D cores that reside along the main filament of SiO emission are marked in red, and others in black. The shaded region indicates the thermal linewidths based on Trot map derived by CH3CCH lines (Sect. 3.2). Comparison between column density of NH2D of the narrow linewidth and broad linewidth components (right). The gray dashed line indicates equal column density.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Abundance of (ortho + para) NH3 and NH2D in shock environment, predicted by chemical models. Static physical conditions of pre-shock (solid line), shocked (dashed line), and post-shock gas (dotted line), characterised the by gas density and temperature, and extinction levels listed in Table 5.

      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        Average spectra in sub-regions SR1-SR4 associated with clump F1 and F2. The sub-regions SR1-SR4 are shown in Fig. A.1.

      

    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        Integrated intensity maps of CS (2–1), SO (23–12), H13CO+ (1–0), and HC3N (9–8). The velocity ranges for integration are indicated in each subplot, which are selected based on the present velocity components of the overall average spectrum of CS (2–1) line. The 3 mm continuum peaks of clump MM3 and MM2 are indicated as orange crosses. Contour levels start from 1.6 K km s−1 to the peak integrated intensities of the [80, 92] km s−1 range with eight uniform intervals. The peak integrated intensities are 76.4, 29.0, 12.5, 41.9 K km s-1 for CS (2–1), SO (23–12), H13CO+ (1–0), and HC3N (9–8), respectively.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Rotational temperature maps derived by H2CS (3–2) lines for clumps MM2, MM3, and C. The left and right panels show the temperatures from the two component LTE models separately. In the left panel, the contours represent integrated intensity map of H2CS 3(l,3)–2(l,2) line. The velocity range for integration is 80–100 km s−1 and the contour levels are from 2.7 K km s−1 (6 σ) to 16.1 K km s−1 (0.5 times peak emission value of MM2) with seven uniform intervals. In the right panel, the contours represent the 3 mm continuum emission, and are logrithmic-spaced from 2σv (σv = 1.6 mJy beam−1) to 225.0 mJy beam−1 with five intervals (same as Figure 2). In both plots, the cyan crosses indicate the position of the peak intensity of 3 mm emission.

      

    

  
    
      Fig. C.3 

      
        [image: thumbnail]
      

      
        Centroid velocity and velocity dispersion distribution of the two-component Gaussian fits of CCH (1–0) hfs lines (ν~87.3 GHz) for clumps MM2, MM3, and C. The upper and lower panels show the two components individually. White contours in left panels follow same definitions as in Figure C.1, representing the integrated intensity map of CCH. In both the upper and lower panels, the gray and green contours and crosses in left and right plot follow the same definitions as in Figure B.1.

      

    

  
    
      Fig. D.2 

      
        [image: thumbnail]
      

      
        Same as Figure D.1, but for NH2D spectra of cores residing in clumps F1 and F2. The core names are denoted as SPn with n of integers between [0, 6] (Figure. 14, lower panels).
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