
    
      Fig. 1 
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        Maps of the IRAS 20126+4104 region obtained with Herschel at different wavelengths, as indicated in each panel. The cross marks the position of the circumstellar disk. The circles in the bottom left denote the full-width at half power of the instrumental beam. The values of the contour levels are marked by vertical bars in the corresponding colour scale.

      

    

  
    
      Fig. 2 
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        Same as Fig. 1, but for archival images in the IR. The images at 3.4, 4.6, 12, and 22 μm are from the WISE survey, while those at 8 μm and 24 μm are from the MSX survey and the Spitzer database, respectively. The latter image is heavily saturated and shows the pattern of the point spread function of the telescope.

      

    

  
    
      Fig. 3 
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        Maps of the emission averaged over the observed 12CO lines. The numbers in the top left of each panel indicate the J + 1 → J rotational transition, while the circle in the bottom left denotes the corresponding HPBW. The cross marks the position of the disk. The minimum, maximum, and step for contour levels in units of Jy beam–1 are as follows (panel by panel, from top to bottom, and from left to right): 3, 15.99, 3.25; 3, 19.63, 4.16; 3, 19.58, 4.14; 3, 25.79, 5.7 ; 3, 26.51, 5.88; 0.6, 15.98, 3.85; 0.6, 22.89, 5.57; 0.6, 21.25, 5.16; 0.6, 21.42, 5.2; 0.6, 16.99, 4.1; 0.39, 14.13, 3.43; 0.24, 3.69, 0.86.

      

    

  
    
      Fig. 4 
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        Same as Fig. 3, but for the H2O, OI, and CII lines. The dashed polygon outlines the region where an artefact is present in the OI 63 μm line emission. The minimum, maximum, and step for contour levels in units of Jybeam–1 are as follows (panel by panel, from top to bottom, and from left to right): 1.44, 2.27, 0.21; 13.87, 29.01, 3.78; 0.32, 9.27, 2.24; 32.27, 87.41, 13.78.

      

    

  
    
      Fig. 5 
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        Contour map of the OI 63 μm line overlaid on the H2 2.12 μm line image from Cesaroni et al. (2005, top panel) and the CII line map (bottom panel). The circles in the bottom left are the HPBW of the OI map, while those in the bottom right are the HPBWs of the other lines. Contour levels range from 13.87 to 29.01 in steps of 3.78 Jy beam–1.

      

    

  
    
      Table 1 

      Total flux densities of the continuum emission from IRAS 20126+4104.

      
        


	λ
	v
	Sv
	Reference





	(μm)
	(GHz)
	(Jy)
	



	3.4
	88 173.5
	0.328
	WISE source catalogue



	3.6
	83 275.7
	0.79
	Johnston et al. (2011)



	4.5
	66 620.5
	2.1
	Johnston et al. (2011)



	5.8
	51 688.4
	1.9
	Johnston et al. (2011)



	4.6
	65 171.7
	5.704
	WISE source catalogue



	8.0
	51 688.4
	1.4
	Johnston et al. (2011)



	8.3
	36 206.8
	0.9646
	MSX catalogue 6



	9.0
	33 310.0
	5.578
	AKARI PSC



	10.0
	29 979.2
	0.32
	UKIRT (Cesaroni et al. 1999a)



	12.0
	24 982.5
	1.687
	WISE source catalogue



	12.0
	24 982.7
	<2.546
	IRAS PSC



	12.1
	24 715.0
	1.0970
	MSX catalogue 6



	12.5
	23 983.0
	1.89
	Gemini North (De Buizer 2007)



	14.7
	20 463.5
	3.9767
	MSX catalogue 6



	18.0
	16 655.0
	48.96
	AKARI PSC



	18.3
	16 382.0
	23.5
	Gemini North (De Buizer 2007)



	20.0
	14 989.6
	30
	UKIRT (Cesaroni et al. 1999a)



	21.3
	14 048.4
	44.321
	MSX catalogue 6



	22.0
	13 626.8
	84.482
	WISE source catalogue



	24.0
	12 491.0
	>65
	Spitzer



	24.5
	12 236.0
	60
	Subaru (de Wit et al. 2009)



	25.0
	11 991.7
	108.9
	IRAS PSC



	60.0
	4996.54
	1381
	IRAS PSC



	65.0
	4612.15
	2358
	AKARI (from image)



	70.0
	4283.00
	2037
	Herschel (this work)



	90.0
	3331.00
	2057
	AKARI (from image)



	100.0
	2997.92
	1947
	IRAS PSC



	100.0
	2998.00
	2320
	Herschel (this work)



	140.0
	2141.36
	1848
	AKARI (from image)



	160.0
	1873.69
	1735
	Herschel (this work)



	160.0
	1873.69
	1840
	AKARI (from image)



	250.0
	1199.00
	859
	Herschel (this work)



	350.0
	856.55
	292
	JCMT (Cesaroni et al. 1999a)



	350.2
	856.00
	329
	Herschel (this work)



	352.9
	849.40
	477
	CSO (Shinnaga et al. 2008)



	450.0
	666.20
	162
	JCMT (Cesaroni et al. 1999a)



	455.4
	658.30
	137
	CSO (Shinnaga et al. 2008)



	500.5
	599.00
	123
	Herschel (this work)



	750.0
	399.72
	25
	JCMT (Cesaroni et al. 1999a)



	850.0
	352.70
	19
	JCMT (Cesaroni et al. 1999a)



	1249.1
	240.00
	5.8
	IRAM (Beuther et al. 2002)





      

    

  
    
      Fig. 6 
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        Spectral energy distribution of IRAS 20126+4104 obtained from the data in Table 1. Triangles indicate lower and upper limits. The solid curve is the best fit to the spectrum above 40 μm obtained with the model described in Sect. 4.3.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Luminosity of a binary system with a total mass of 12 M⊙ versus the mass of the primary member. The solid line corresponds to two ZAMS stars. The red dashed curve is for two protostars deriving their luminosity from accretion, for an accretion rate of 10–3 M⊙ yr–1. The long-dashed horizontal line marks the bolometric luminosity of IRAS 20126+4104.

      

    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
        Maps of the gas column density and dust temperature, assuming β = 1.5 (left) and corresponding errors (right). The angular resolution is represented by the circle in the bottom left. The cross marks the position of the circumstellar disk.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Rotation diagram of 12CO. The black points with error bars represent the Herschel data, whereas the two black points connected by a bar are the lower and upper limit to the13 CO column density in the J = 2 level obtained from the13 CO(2–1) data of Cesaroni et al. (1999b) after multiplying the column density for a 12CO/13 CO abundance ratio of 72. The red points connected by the curve are the best fit to the Herschel data obtained with the model described in Appendix A.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        χ2 obtained by fitting the clump model of Cesaroni (2019) to the SED of IRAS 20126+4104 (shown in Fig. 6), as a function of the clump surface temperature and mass. For the ;χ2 calculation, we have assumed an error of 20% for all fluxes. The white dot marks the minimum corresponding to the best fit, while the white contour is the 1σ confidence level (i.e. 68% reliability) according to the criterion of Lampton et al. (1976).

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Example of the method used to estimate the oxygen column density and the molecular hydrogen volume density over the OI-emitting region. The solid red contours and the blue dashed contours are maps of [image: equation], respectively. The solid, thick black contour and the black dashed contour correspond to the observed values of the same quantities. The dot marks the intersection between these two contours, which gives the pair of values of [image: equation] and NO (4.4 × 104 cm–3 and 5.6 × 1016 cm–2) that reproduce both observables.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Maps of the oxygen column density (top panel) and molecular hydrogen volume density (middle panel) over the shocked region where OI emission is detected. The bottom panel shows a map of the geometrical thickness along the line of sight of the same region, derived from the ratio between NO and [image: equation], assuming a constant oxygen abundance relative to molecular hydrogen of 6 × 10–4. The contours represent the same map of the gas column density as in Fig. 8.
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