
    
      Fig. 3 
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        SOFIA FIFI-LS continuum-subtracted spectra toward the two dense cores in Gy 3–7: HIGALBM224.6079–1.0065 (source “A”) and HIGALBM224.6128–1.0013 (source “B”). The emission is extracted within a beam size of 20″ indicated by black circles in the right panel of Fig. 2. Vertical lines show the laboratory wavelengths of the detected lines. Spectra of the [OI] line at 63 μm are multiplied by a factor of 0.2 and those of the CO 14–13 line by a factor of 0.6 to better illustrate the line detections.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        FIFI-LS contour maps of the [O I] lines at 63.2 and 145.5 μm, the [CII] line at 157.7 μm, and the CO 14-13 line at 186 μm (white contours) on top of the continuum emission at 4.5 μm from Spitzer/IRAC. The contours show line emission at 25%, 50%, 75%, and 95% of the corresponding line emission peak. The “+” and “×” signs show the positions of the dense cores A and B, respectively. The orange squares show the positions of two YSO candidates with envelopes, and the yellow circles show the positions of the remaining YSOs (Sect. 4.5).

      

    

  
    
      Fig. 7 
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        CO rotational diagrams toward core A (left, in blue) and B (right, in orange). Circles refer to values based on line detections and the triangle shows the measurement using the upper limit of the CO 31-30 line, which is blended with OH. Solid lines show fits using transitions belonging to the “warm” gas component; the CO 30–29 line at 87.19 μm is therefore not included. The CO rotational temperature Trot derived from the rotational diagram is labeled in each panel and the value in parenthesis indicates its uncertainty.

      

    

  
    
      Fig. 10 
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        Correlations between luminosities of FIR CO and [O I] lines. Top: correlation between the luminosities of the 63 and 145 μm [O I] lines at from LM to HM YSOs. Cores A and B in Gy 3–7 are marked as grey diamonds, Class 0 and Class I YSOs as orange "×" signs and red circles (Karska et al. 2018), respectively, IM YSOs as blue circles (Matuszak et al. 2015), and HM YSOs as green squares, respectively (Karska et al. 2014a). Black solid line is the linear fit to all sources except for the HM YSOs, showing a strong correlation between the two [O I] line luminosities. Bottom: correlation between luminosities of the CO lines and the [O I] line at 145 μm. Black solid line shows the linear fit to all sources, including the HM YSOs.

      

    

  
    
      Fig. 11 
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        Ratio of the CO and [O I] luminosities as a function of preshock density for UV irradiated C–shock models and observations of Gy 3-7 cores and IM YSOs from Matuszak et al. (2015; light blue box). All models correspond to UV fields parameterized by G0 of 10 (in blue) and 0.1 (in orange). Solid lines connect models with shock velocities vs of 20 km s−1, and dashed lines – the models with vs of 10 km s−1.

      

    

  
    
      Fig. 12 
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        SEDs of YSOs in Gy 3-7 well-fitted with Robitaille (2017) models with envelopes. The best fit model is indicated with the black solid line and gray lines show the YSO models with χ2 between [image: equation] and [image: equation], where n is the number of data points and F is a threshold parameter which we set to 3 (Sewiło et al. 2019). Filled black circles are valid flux values with uncertainties. The values of a reduced χ2 and interstellar visual extinction for the best-fit model are indicated in the plots. Appendix C shows the SEDs for the remaining YSOs in Gy 3–7.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        CO rotational temperatures for dense cores in Gy 3–7 and intermediate- and high-mass YSOs from the literature (Karska et al. 2014a; Matuszak et al. 2015). Top: straightforward comparison with the literature values. Bottom: Comparison accounting for the number of observed CO lines considered in the rotational diagrams.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Correlations between the ratio of CO and [O I] line luminosities and bolometric luminosity of YSOs in the two cores in Gy 3–7 (gray diamonds), Class 0 and Class I YSOs (orange ‘×’ signs and red circles, respectively; Karska et al. 2018), IM YSOs (blue circles; Matuszak et al. 2015), and HM YSOs (green squares; Karska et al. 2014a). The bolometric luminosities for Gy 3–7 cores are adopted from Elia et al. (2021). The top panel shows a power-law fit to all individual data points, and the bottom panel shows the fit to the data bins (both shown as black dashed line).

      

    

  
    
      Fig. 15 
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        Ratio of molecular to atomic line luminosities as a function of the Galactocentric radius. The light coral box indicates the range of the line luminosity ratio and the Galactocentric radius for LM YSOs in the nearby clouds, which are excluded from the power-law fit to the remaining YSOs (dashed black line). Gray dotted horizontal line indicates where the molecular luminosity is equal to the atomic luminosity.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Ratio of molecular to atomic line luminosities as a function of metallicity, Z. HM YSOs in the SMC and LMC are shown with cross and “×” symbols in orange and purple colors, respectively. The light coral box indicates the range of the line luminosity ratio and the metallicity for LM YSOs in the nearby clouds, which are excluded from the power-law fit to the remaining YSOs (dashed black line). The gray dotted horizontal line indicates where the molecular luminosity is equal to the atomic luminosity.

      

    

  
    
      Table A.1 

      Parameters of the 22 GHz H2O maser lines detected toward CMa–l224 with RT4

      
        


	Obs. date
	Vp (km s−1)
	Sp (Jy)
	FWHM (km s−1)
	∫SdV (Jy km s−1)





	Gy 3–7



	




	2019 Dec 11
	1.76 ± 0.01
	117.33 ± 0.43
	0.79±0.003
	41.65 ± 0.32



	2020 Feb 21
	2.28 ± 0.03
	7.27 ± 0.25
	1.42 ± 0.06
	4.67 ± 0.33



	2020 Feb 25
	2.30 ± 0.04
	5.87 ± 0.35
	1.36 ± 0.09
	3.61 ± 0.45



	2020 Feb 27
	2.23 ± 0.08
	4.41 ± 0.43
	1.59 ± 0.18
	3.16 ± 0.66



	2020 Mar 21
	2.53 ± 0.06
	5.87 ± 0.33
	1.90 ± 0.12
	5.04 ± 0.60



	2020 May 15
	3.94 ± 0.01
	23.80 ± 0.33
	1.11 ± 0.02
	11.93 ± 0.35



	




	IRAS 07069-1026



	




	2020 May 21
	15.73 ± 0.02
	12.15 ± 0.40
	0.80 ± 0.03
	4.38 ± 0.31





      

    

  
    
      Fig. B.1 
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        FIFI-LS integrated intensity maps of the [O I] lines at 63.2 and 145.5 μm, the [C II] line at 157.7 μm, the CO lines J = 14 – 13, 16 – 15, 17 – 16 at 186, 162.8, 153.3 μm, respectively. The white contours show line emission at 25%, 50%, 75%, and 95% of the corresponding line emission peak. The “+” and “x” signs show the positions of the dense cores A and B, respectively.

      

    

  
    
      Table B.1 

      Flux SOFIA FIFI-LS toward the two dense cores within a beam size of 20”.

      
        


	λ (μm)
	Flux(10−16 W m−2)



	
	core A
	core B





	63.18
	29.65 ± 1.60
	24.37 ± 1.72



	84.41
	4.93 ± 1.80
	–



	87.19
	1.81 ± 0.53
	–



	118.58
	2.68 ± 0.21
	–



	157.74
	1.15 ± 0.07
	1.90 ± 0.09



	145.53
	2.68 ± 0.09
	1.97 ± 0.12



	153.27
	2.09 ± 0.05
	1.09 ± 0.07



	162.81
	2.84 ± 0.05
	1.80 ± 0.07



	186.00
	2.73 ± 0.08
	2.56 ± 0.13





      

    

  
    
      Fig. C.2 

      
        [image: thumbnail]
      

      
        HR diagram with YSOs in Gy 3–7 (blue ‘×’ symbols) and the PARSEC evolutionary tracks (Bressan et al. 2012; Chen et al. 2014, 2015; Tang et al. 2014).

      

    

  
    
      Table C.1 

      Multi-wavelength photometry of YSO candidates in the IRAS field. The columns represent the 2MASS JHKs, Spitzer IRAC 3.6 and 4.5 μm, AllWISE, Herschel PACS, and SPIRE

      
        


	ID
	RA
	Dec
	SJ
	SH
	SK
	S3.6
	S4.5
	
	SW2



	
	(deg)
	(deg)
	(mJy)
	(mJy)
	(mJy)
	(mJy)
	(mJy)
	(mJy)
	(mJy)





	1
	107.32592
	−10.82772
	…
	1.33 ± 0.06
	4.56 + 0.13
	11.11+0.43
	13.57 ± 0.30
	8.59 + 0.18
	14.28 ± 0.27



	2
	107.32975
	−10.82944
	86.55 ± 2.07
	86.28 ± 2.07
	60.13 ± 1.27
	27.44+ 1.05
	16.67 ± 0.57
	33.60 ± 0.72
	20.02 ± 0.43



	3
	107.33013
	−10.83094
	…
	2.33 ± 0.33
	3.15 ± 0.26
	2.61+0.10
	2.63 ± 0.07
	
	



	4
	107.33121
	−10.82658
	0.79 ± 0.07
	1.33 ± 0.07
	1.85 + 0.12
	1.89 + 0.08
	1.82 ± 0.05
	
	



	5
	107.33121
	−10.86256
	1.72 ± 0.06
	2.86 ± 0.12
	2.45 ± 0.13
	1.67 + 0.06
	1.38 ± 0.04
	
	



	6
	107.33275
	−10.83064
	1.02 ± 0.06
	1.92 ± 0.09
	1.98 + 0.12
	1.31+0.06
	0.82 ± 0.04
	
	



	7
	107.33379
	−10.84222
	2.33 ± 0.24
	14.68 ± 1.47
	23.61 ± 2.36
	
	
	
	



	8
	107.33467
	−10.84192
	2.59 ± 0.35
	16.75 ± 1.67
	32.03 ± 3.20
	
	
	
	



	9
	107.33529
	−10.85725
	1.55 ± 0.08
	4.01 ± 0.11
	5.40 + 0.19
	5.79 ± 0.21
	5.58 ± 0.16
	5.16 + 0.12
	5.31 + 0.11



	10
	107.33563
	−10.84117
	1.17 ± 0.16
	4.57 ± 0.65
	21.06+ 1.46
	
	
	87.24 ± 1.79
	403.08 ± 7.87



	11
	107.33771
	−10.83483
	1.41 ± 0.07
	2.02 ± 0.07
	2.03 ± 0.10
	1.98 + 0.07
	2.02 ± 0.07
	
	



	12
	107.33879
	−10.84178
	1.47 ± 0.15
	1.16 ± 0.20
	3.22 ± 0.30
	
	
	24.38 ± 2.28
	52.26+ 1.41



	13
	107.34054
	−10.85011
	…
	1.08 ± 0.07
	3.15 + 0.10
	4.89 ± 0.21
	5.30 + 0.11
	4.91 + 0.10
	7.53 + 0.10



	14
	107.34071
	−10.85858
	0.35 ± 0.05
	1.48 ± 0.09
	2.82 + 0.13
	3.25 + 0.12
	3.62 + 0.14
	2.93 ± 0.06
	3.38 ± 0.07



	15
	107.34100
	−10.83386
	8.58 ± 0.29
	21.79 ± 0.60
	23.65 ± 0.50
	12.97 ± 0.61
	9.56 ± 0.36
	14.79 ± 0.27
	11.00 + 0.18





        


	ID
	RA
	Dec
	Sw3
	Sw4
	S 70
	S 160
	S 250
	S 350
	S 500



	
	(deg)
	(deg)
	(mJy)
	(mJy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)
	(Jy)





	1
	107.32592
	−10.82772
	19.26 ± 0.41
	79.72 ± 2.92
	…
	…
	…
	…
	…



	2
	107.32975
	−10.82944
	7.16 ± 0.28
	23.74 ± 1.56
	…
	…
	…
	…
	…



	3
	107.33013
	−10.83094
	…
	…
	…
	…
	…
	…
	…



	4
	107.33121
	−10.82658
	…
	…
	…
	…
	…
	…
	…



	5
	107.33121
	−10.86256
	…
	…
	…
	…
	…
	…
	…



	6
	107.33275
	−10.83064
	…
	…
	…
	…
	…
	…
	…



	7
	107.33379
	−10.84222
	…
	…
	…
	…
	…
	…
	…



	8
	107.33467
	−10.84192
	…
	…
	…
	…
	…
	…
	…



	9
	107.33529
	−10.85725
	4.18 ± 0.19
	66.19 ± 2.99
	…
	…
	…
	…
	…



	10
	107.33563
	−10.84117
	4017.01 ± 33.44
	28890.97 ± 160.10
	165.8 ± 0.5
	1030.6 ± 0.4
	57.0 ± 0.5
	23.5 ± 0.1
	10.6 ± 0.1



	11
	107.33771
	−10.83483
	…
	…
	…
	…
	…
	…
	…



	12
	107.33879
	−10.84178
	117.25 ± 2.62
	4541.11 ± 46.24
	42.5 ± 0.2
	60.8 ± 0.2
	62.0 ± 0.6
	20.8 ± 0.1
	…



	13
	107.34054
	−10.85011
	8.38 ± 0.17
	144.66 ± 1.34
	…
	…
	…
	…
	…



	14
	107.34071
	−10.85858
	3.38 ± 0.20
	66.43 ± 2.62
	…
	…
	…
	…
	…



	15
	107.34100
	−10.83386
	11.04 ± 0.14
	743.98 ± 1.37
	…
	…
	…
	…
	…
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