
    Table 1 

Spectral setup and parameters of the detected molecular transitions.



	Spectral window
	Frequency range
	Spectral resolution
	Molecular transition
	Aij a
	Eu a
	ncrit b



		[GHz]
	[km s−1]
		[s−1]
	[K]
	[cm−3]





	spw 1a
	337.002−337.119
	0.11
	C17O J = 3 − 2
	2.3 × 10−6
	32.3
	3.5 × 104



	spw 1b
	337.337−337.454
	0.11
	C34S J = 7 − 6
	8.4 × 10−4
	50.2
	1.3 × 107



	spw 2
	338.165−338.634
	0.22
	c−C3 H2 55,1 − 44,0 (para)
	1.6 × 10−3
	48.8
	1.2 × 108



				SO2 184,14 − 183,15
	3.3 × 10−4
	196.8
	5.9 × 107



				SO2 201,19 − 192,18
	2.9 × 10−4
	198.9
	3.8 × 107



	spw 3
	346.880−347.115
	0.11
	H13CO+ J = 4 − 3
	3.3 × 10−3
	41.6
	8.5 × 106



	spw 4
	349.165−349.634
	0.22
	c−C3 H2 55,0 − 44,1 (ortho)
	1.6 × 10−3
	49.0
	1.3 × 108



				C2 H N = 4 − 3, J = 9∕2 − 7∕2, F = 5 − 4
	1.3 × 10−4
	41.9
	2.2 × 107



				C2 H N = 4 − 3, J = 9∕2 − 7∕2, F = 4 − 3
	1.3 × 10−4
	41.9
	2.3 × 107



				C2 H N = 4 − 3, J = 7∕2 − 5∕2, F = 4 − 3
	1.2 × 10−4
	41.9
	1.7 × 107



				C2 H N = 4 − 3, J = 7∕2 − 5∕2, F = 3 − 2
	1.2 × 10−4
	41.9
	1.8 × 107






Notes. (a) Values from the CDMS database (Müller et al. 2001). (b)Calculated values for a collisional temperature of 30 K and collisional rates from the Leiden Atomic and Molecular Database (LAMDA; Schöier et al. 2005). The collisional rates of specific species were taken from the following works: C17O from Yang et al. (2010), C34S from Lique et al. (2006), c−C3H2 from Chandra & Kegel (2000), SO2 from Balança et al. (2016), H13CO+ from Flower (1999) and C2H from Spielfiedel et al. (2012).





  
    
      Fig. 1 

      
        [image: thumbnail]
      

      
Continuum emission above 4σ (σ = 0.4 mJy beam−1) in colour scale and specific values of 7 and 15σ in white contours. The synthesised beam is represented by the black filled ellipse. The grey solid and dashed arrows cross at the geometric centre and they represent the direction of and perpendicular to the disk-like structure, respectively. The green and white stars show the positions of Oph-IRS67A and Oph-IRS67B, respectively. The red diamond denotes the location of the offset region.


    

  
    
      Fig. 2 
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Moments 0 (left column) and 1 (right column) for C17O, H13CO+, C34S and the C2H
N = 4 − 3,
J = 9∕2− 7∕2 doublet, above 5σ
([image: equation] =15 mJy beam−1 km s−1,
[image: equation]
= 10 mJy beam−1 km s−1,
[image: equation] = 10 mJy beam−1 km s−1 and [image: equation]
= 15 mJy beam−1 km s−1). Each σ
was calculated using the following formula: σ = rms × ΔN × (N)0.5, where ΔN
and N are the channel width and number of channels, respectively. Black contours in moment 0 maps represent the continuum emission from Fig. 1, for values of 4 and 15σ. Black contours in moment 1 maps show σ
values of their respective moment 0 maps, being 10, 15 and 20σ
for C17O and C2 H, 10, 20 and 30σ
for H13CO+, and 6 and 8σ
for C34S. The green and white stars indicate the position of Oph-IRS67A and B, respectively. The black diamond denotes the location of the offset region. The synthesised beam for each species is represented by a black filled ellipse.


    

  
    
      Fig. 3 
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As in Fig. 2 but for the C2H N = 4 − 3, J = 7∕2− 5∕2 doublet, both c−C3H2 transitions and SO2 184,14 − 183,15 ([image: equation] = 11 mJy beam−1 km s−1 and [image: equation] = 25 mJy beam−1 km s−1). For SO2, the emission is above 4σ. Black contours in moment 1 maps represent 10, 15 and 20σ for C2 H, 6 and 8σ for c−C3H2, and 5 and 7σ for SO2. Panels g and h represent a zoomed-in region.


    

  
    Table 2 

Position and continuum fluxes of the system.



		αJ2000
	δJ2000
	Integrated flux



				[mJy]





	Oph-IRS67A
	16h32m00.989s ± 0.001s
	−24°56′42.75″ ± 0.01″
	30 ± 3



	Oph-IRS67B
	16h32m00.978s ± 0.001s
	−24°56′43.44″ ± 0.01″
	155 ± 4



	Geometric center
	16h32m00.983s ± 0.001s
	−24°56′43.09″ ± 0.01″
	–






  
    
      Fig. 4 

      
        [image: thumbnail]
      

      
Spectra of C17O, H13CO+, C34S, both C2H doublets andboth c−C3H2 transitions for three different regions: the position of Oph-IRS67B (left column), the position of Oph-IRS67A (middle column) and the high-density region (right column). Spectra from panels a–i are rebinned spectrally by a factor of 4, while panels from j–u are rebinned spectrally by a factor of 2, so that all spectra have the same spectral resolution (0.43 km s−1). The dashed black horizontal line shows the value of 3σ (σ = 3 mJy beam−1 km s−1). All spectra have been shifted to the systemic velocity (4.2 km s−1; grey vertical line). The solid blue and red lines indicate the offset of the peak velocity determined from a Gaussian fit (see Table 4). The dashed blue line in the right column represents a velocity of −1.7 km s−1. Some spectra have been multiplied by a scaling factor as indicated in the top left corner.


    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
Spectra from spectral window number 2, taken at the position of Oph-IRS67B (top) and Oph-IRS67A (bottom), and rebinned by a factor of 4. Blue lines show the rest frequency of SO2 transitions. Green and red lines indicate the rest frequency of CH3OH transitions with upper energy levels (Eu) below and above 100 K, respectively. The purple dashed line shows the value of 1σ (σ = 4 mJy beam−1 per channel).


    

  
    Table 3 

Central mass and [image: equation] values for the Keplerian and infalling fits employed in Figs. 9 and 10.



	Species
	Fit
	Central mass
	[image: equation]



			[M⊙]
	




	



	Disk-like structure



	




	C17O
	Keplerian
	2.2 ± 0.2
	3.3



		Infalling
	1.5 ± 0.2
	3.3



	H13CO+
	Keplerian
	2.2 ± 0.2
	6.5



		Infalling
	1.5 ± 0.2
	15.1



	




	



	High-density region



	




	c−C3H2
	Keplerian
	2.2 ± 0.2
	4.6



		Infalling
	3.6 ± 0.3
	2.4






  
    
      Fig. 6 
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Channel maps for C17O, starting at 5σ (σ = 6 mJy beam−1 km s−1) and following a step of 4σ. Green contours represent low velocities emission, from −1 to 1 km s−1 (left). Blue and red contours indicate intermediate velocities, from −1 to −5 km s−1 and from 1 to 5 km s−1, respectively (middle). Dark-red and dark-blue contours show high-velocity emission, from −5 to −10 km s−1 and from 5 to 10 km s−1, respectively (right). The black contours represent the continuum emission of Fig. 1 for values of 4 and 15σ (σ = 0.4 mJy beam−1). The yellow and white stars indicate the position of Oph-IRS67A and B, respectively. The black diamond denotes the location of the high-density region. The synthesised beam is represented by a black filled ellipse.


    

  
    
      Fig. 7 
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Contour maps for H13CO+, C34S, both C2H doublets andboth c−C3H2 transitions, starting at 5σ and following a step of 4σ ([image: equation] and [image: equation] are 6 mJy beam−1 km s−1, while [image: equation] and [image: equation] are 9 mJy beam−1 km s−1). Green contours represent low-velocity emission, from −1 to 1 km s−1. Blue and redcontours indicate intermediate velocities, from −1 to −5 km s−1 and from 1 to 5 km s−1, respectively. The black contours represent the continuum emission of Fig. 1 for a value of 4 and 15σ (σ = 0.4 mJy beam−1). The yellow and white stars indicate the position of Oph-IRS67A and B, respectively. The black diamond denotes the location of the high-density region. The synthesised beam for each species is represented by a black filled ellipse.


    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
Contour maps for SO2 184,14 − 183,15 for two ranges of velocities. The contours start at 4σ, following a step of 0.5σ. The black contours represent the continuum emission of Fig. 1 for a value of 4 and 15σ (σ = 0.4 mJy beam−1). The green and white stars indicate the position of Oph-IRS67A and B, respectively. The synthesised beam is represented by a black filled ellipse.


    

  
    Table 4 

Gaussian fit values over the position of Oph-IRS67 A and B.



	Transition
	Source
	Component
	Intensity
	Centre
	FWHM



				[mJy beam−1]
	[km s−1]
	[km s−1]





	C17O J = 3 − 2
	Oph-IRS67B
	Central
	63 ± 5
	–0.6 ± 0.1
	2.4 ± 0.3



		Oph-IRS67A
	Central
	90 ± 20
	0.3 ± 0.2
	1.4 ± 0.4



	H13CO+ J = 4 − 3
	Oph-IRS67B
	Central
	120 ± 10
	–0.9 ± 0.1
	1.3 ± 0.1



		Oph-IRS67A
	Central
	160 ± 20
	0.2 ± 0.1
	1.1 ± 0.2



	SO2 184,14 − 183,15
	Oph-IRS67B
	Blue
	20 ± 4
	–5.8 ± 0.4
	5 ± 1



			Red
	9 ± 2
	4 ± 2
	12 ± 5



	CH3 OH 7−1,7 − 6−1,6 Ea
	–
	–
	<11b
	–
	2.4c






Notes. Reported uncertainties are all 1σ. (a) Expected brightest transition at100 K. (b)Value of 1σ. (c) Same value as C17O.





  
    Table 5 

Retrieved parameters from RADEX by assuming a kinetic temperature (Tkin) and a broadening parameter (b), for Oph-IRS67 B.



	Transition
	Component
	Tkin
	b
	τ
	N(X)



			[K]
	[km s−1]
		[cm−2]





	C17O J = 3 − 2
	Central
	30
	2.4
	0.76
	2.0 × 1016



			100
	2.4
	0.14
	2.3 × 1016



	H13CO+ J = 4 − 3
	Central
	30
	1.3
	1.02
	≥1.3 × 1013



			100
	1.3
	0.14
	≥8.3 × 1012



	SO2 184,14 − 183,15
	Blue
	100
	5
	1.97
	~2.0 × 1017



		Red
	100
	12
	2.04
	~4.9 × 1017



	CH3OH 7−1,7 − 6−1,6 E
	–
	100
	2.4
	0.02
	<1.6 × 1014






Notes. Reported values are for a fixed H2 density of 1 × 107 cm−3.





  
    Table 6 

Comparison between calculated relative abundances with respect to CO for Oph-IRS67 B and values taken from Schöier et al. (2002) for the Class 0 protostar IRAS 16293–2422.



	Species
	This work
	Schöier et al. (2002)



		
	




			Constant abundancea
	Jump (T > 90 K)b
	Jump (T < 90 K)c





	HCO[image: equation]
	[4.8 × 10−6 − 2.2 × 10−5] e
	3.9 × 10−5
	–
	–



	SO2
	[4.3 × 10−3 − 1.1 × 10−2] f
	1.7 × 10−5
	2.8 × 10−3
	1.3 × 10−5



	CH3OH
	<3.5 × 10−6
	4.8 × 10−5
	2.8 × 10−3
	9.8 × 10−6






Notes. (a) Value using a constant molecular abundance relative to H2. (b) Value using a jump in the fractional abundance and obtained for the hot part of the envelope (T > 90 K). (c) Value using a jump in the fractional abundance and obtained for the cooler part of the envelope (T < 90 K). Highlighted values are closer to our calculations. (d) Assuming standard isotope ratios for C17O (16 O/17O = 2005) and H13CO+ (12 C/13C = 69) from Wilson (1999). (e)For a range of temperatures, between 30 and 100 K. (f)For blue and red components.





  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
Position-velocity diagram for c−C3H2 55,0 − 44,1 towards the disk-like structure direction (PA = 234°) and centred at the position of the geometric centre. The magenta dots represent high-velocity (>1.7 km s−1) emission peaks. Blue solid and dashed lines show the best fit for a Keplerian and an infalling velocity profile, respectively, while the red dashed line represents an infalling profile for a central mass of 2.2 M⊙. The cut taken from the image data is shown in grey contours, ranging from 3σ (1σ = 10 mJy beam−1) to the maximum value. Each adjacent contour represents an increment of the 20% of the maximum value.


    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
Dust mass, gas mass, and values of CO abundances, for different temperatures and taken for the entire system (both sources and the circumbinary disk). The CO abundances are calculated by assuming a gas-to-dust ratio of 100. For gas masses (blue squares), the uncertainties are ~0.3 % of the value and are imperceptible on the plot. The purple horizontal line shows the value of 2.7 × 10−4 for the abundance of CO with respect to H2.


    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
Velocity channel maps for C17O J = 3 − 2 (contours), superposed on the 0.87 mm continuum image (grey-scale; Fig. 1). The highlighted panel with green contours represents the systemic velocity of 4.2 km s−1. Blue and red contours indicate blue- and red-shifted emission with respect to the systemic velocity, respectively. In each panel, the contours start at 4σ (σ = 10 mJy beam−1 per channel), following a step of 3σ, and the mean velocity of each channel is also presented in units of km s−1. The yellow and white stars show the positions of Oph-IRS67A and B, respectively. The grey diamond denotes the location of the high-density region.


    

  
    
      Fig. A.2 
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As in Fig. A.1 but for H13CO+ J = 4 − 3, where contours start at 4σ and follow a step of 4σ.


    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
As in Fig. A.1 but for C34S J = 7 − 6 (upper frame), the doublet C2H N = 4 − 3, J = 9∕2− 7∕2 (central frame) and c−C3H2 55,0 − 44,1 (lower frame).
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