
    
      Table 1 

      Flux densities of S255IR NIRS 3 observed at different epochs and frequencies.

      
        


	Year:
	2016(a)



	

	




	Date:
	Mar. 11
	Jul. 10
	Aug. 1
	Oct. 15
	Nov. 20
	Dec. 27



	Days:
	−121
	0
	22
	97
	133
	170



	Array:
	C
	B
	B
	A
	A
	A



	

	




	v (GHz)
	Sv (mJy)



	

	




	1.5
	–
	–
	–
	3.58
	3.3
	4.7



	3.0
	–
	–
	–
	–
	–
	–



	6.0
	0.87
	0.79
	1.1
	2.63
	4.8
	7.9



	10.0
	1.0
	1.2
	1.8
	3.49
	6.7
	11.0



	22.2
	2.7
	2.2
	3.1
	6.58
	11.3
	17.6



	45.5
	4.4
	1.9
	3.8
	13.6
	21.3
	26.8





        


	Year:
	2017



	

	




	Date:
	Jan. 26
	Mar. 3
	Mar. 19
	Jul. 29
	Aug. 19
	Aug. 25
	Sep. 17
	Oct. 23
	Dec. 8
	Dec. 27



	Days:
	200
	236
	252
	384
	405
	411
	434
	470
	516
	535



	Array:
	A
	D
	D
	C
	C
	C
	B
	B
	B
	B



	

	




	v (GHz)
	Sv (mJy)(b)



	

	




	1.5
	3.9
	<8.5
	<14.9
	<14.2
	<17.4
	<10.8
	<7.5
	<9.3
	<8.7
	<7.3



	3.0
	6.1
	<9.9
	<13.8
	<11.2
	<14.1
	<13.4
	14.6
	14.7
	14.5
	13.4



	6.0
	8.1
	9.2(c)
	10.0(c)
	14.3
	16.3
	16.1
	17.7
	18.5
	16.9
	17.4



	10.0
	11.4
	12.8(d)
	12.8(d)
	20.9
	22.3
	22.6
	24.0
	23.1
	22.7
	22.7



	22.2
	20.4
	20.7
	22.8
	30.0
	34.0
	36.8
	29.5
	29.5
	27.6
	26.9



	45.5
	26.8
	28.9
	34.5
	35.9
	44.1
	45.3
	26.0
	28.3
	24.2
	23.3





        


	Year:
	2018
	2019
	2021



	

	

	

	




	Date:
	Jan. 15
	Mar. 29
	May. 5
	Jun. 6
	Sep. 3



	Days:
	554
	627
	664
	1061
	1881



	Array:
	B
	A
	A
	C43-9/10
	C43-9/10



	

	

	

	




	v (GHz)
	Sv (mJy)
	Sv (mJy)
	Sv (mJy)



	

	

	

	




	1.5
	<6.9(b)
	–
	–
	–
	–



	3.0
	13.3
	–
	–
	–
	–



	6.0
	16.8
	15.1(e)
	–
	–
	–



	10.0
	22.2
	–
	–
	–
	–



	22.2
	25.0
	–
	24.7(e)
	–
	–



	45.5
	23.3
	–
	–
	–
	–



	92.2
	–
	–
	–
	46.0 (22.8)(f)
	42.3 (18.8)(f)





      

      
Notes. The row labelled with ‘days’ gives the number of days after the beginning of the radio burst. The error on the flux densities is estimated to be ~10% (see main text). (a)Data acquired in 2016 at v ≥ 6 GHz have already been reported by Cesaroni et al. (2018) and are listed here for the sake of completeness. (b)The symbol ‘<’ indicates that the value also includes the contribution from the two large-scale lobes, due to insufficient angular resolution. (c)Corrected by subtracting a fiducial value of 1.8 mJy for the two large-scale lobes (see main text). (d)Corrected by subtracting a fiducial value of 1.0 mJy for the two large-scale lobes (see main text). (e)From Obonyo et al. (2021). (f)The value in parentheses is the flux density of the NE lobe only (see Sect. 4.1).




    

  
    
      Table 2 

      Typical 1σ RMS noise and synthesised beam for different bands and VLA configurations.

      
        


	Band – v(GHz)
	Noise, beam 
(μJy beam−1), (arcsec)



	
	




	
	A
	B
	C
	D





	L – 1.5
	84, 1.4
	53, 4.7
	148, 15
	662, 44



	S – 3
	27, 0.69
	31, 2.3
	68, 7.2
	347, 23



	C – 6
	11, 0.37
	24, 1.2
	67, 3.8
	693, 12



	X – 10
	8, 0.21
	14, 0.71
	37, 2.3
	342, 7.7



	K – 22.2
	16, 0.094
	19, 0.36
	36, 1.1
	111, 3.4



	Q – 45.5
	81, 0.061
	42, 0.20
	51, 0.57
	102, 1.9





      

    

  
    
      Table 4 

      Position angles of the jet outflow from S255IR NIRS 3 in different tracers.

      
        


	Tracer
	Size
	PA
	Ref.





	12 CO(2−1)
	40″(0.35 pc)
	75°
	Wang et al. (2011)



	cm cont.
	8″(0.07 pc)
	70°
	Paper I



	mm cont.
	0″.6(1000 au)
	48°
	This paper



	H2O masers
	0″.5 (900 au)
	44°
	Hirota et al. (2021)





      

    

  
    
      Fig. 1 

      
        [image: thumbnail]
      

      
        Maps of the 3 mm continuum emission obtained with ALMA. (a) Data acquired on June 6, 2019. Contour levels range from 0.52 to 16.12 in steps of 2.6 mJy beam−1. The cross marks the peak of the 900 μm continuum emission imaged by Liu et al. (2020). The circle in the bottom left represents the synthesised beam. (b) Same as the top panel, but for the map obtained on September 3, 2021. Contour levels range from 0.29 to 16.24 in steps of 1.45 mJy beam−1.

      

    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        Maps of the line emission obtained with ALMA. (a) Map of the emission averaged over the H13CN(1−0) line (white contours) overlaid on the continuum image at 3 mm obtained on June 6, 2019. Contour levels range from 1.2 to 4.56 in steps of 0.48 mJy beam−1. The circle in the bottom left represents the synthesised beam. (b) Same as the top panel, but for the SO(22−11) line. Contour levels range from 1.65 to 4.62 in steps of 0.33 mJy beam−1.

      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Maps of the 3.6 cm continuum emission obtained with the VLA on July 10, 2016 (red) and of the 3 mm continuum emission (blue), also shown in Fig. 1b. The dashed lines denote the symmetry axes of the bipolar structures. Red contour levels range from 0.1 to 0.6 in steps of 0.1 mJy beam−1. Blue contour levels range from 0.29 to 8.99 in steps of 2.9 mJy beam−1.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Distribution of the peaks of the 3 mm and 1.3 cm continuum maps obtained, respectively, with ALMA and with the A and B configurations of the VLA. The circles indicate our VLA data, the triangle the data of OLHKP, and the two squares our ALMA data. The dashed line connects the points in order of time (the first point in the bottom-right corner corresponds to the observation on July 10, 2016). The third point from the top left is obtained from the OLHKP data. The cross marks the position of the (proto)star, and the solid red line is the axis of the radio jet (PA = 48°). The dotted ellipses are the synthesised beams scaled down by a factor of 5.

      

    

  
    
      Fig. 6 

      
        [image: thumbnail]
      

      
        Flux density of the variable, compact source in S255IR NIRS 3 as a function of time from the beginning of the radio burst (July 10, 2016) in all bands observed with the VLA. The two rightmost points are the measurements at 6 and 22 GHz by OLHKP. Curves are colour-coded by frequency (in gigahertz). Arrows denote points with upper limits (see Sect. 2.1), which are connected by dashed lines. The two black arrows pointing to the right indicate the flux densities at 92 GHz of the NE lobe (see Table 1) measured 1061 and 1881 days after the radio burst. Typical error bars are shown in the bottom right of the figure. The vertical dotted lines mark the beginning and end of an array configuration, as labelled above the figure.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Maps of the 3 mm continuum emission (contours) overlaid on the corresponding map of the spectral index at 3 mm. (a) Data obtained with ALMA on June 6, 2019. Black contour levels range from 10% to 90% in steps of 10% of the peak emission. White contour levels correspond to a spectral index equal to 0. The cross marks the position of the (proto)star. The circle in the bottom left represents the synthesised beam. (b) Same as the top panel, but for the map obtained on September 3, 2021.

      

    

  
    
      Table 5 

      Flux densities in millijanskys measured at 92.5 GHz with ALMA towards the NE and SW components of S255IR NIRS 3.

      
        


	Date
	NE
	SW
	Total





	2019/6/6
	22.8(a)
	23.2(b)
	46.0



	2021/9/3
	18.8(a)
	23.4(b)
	42.3





      

      
Notes. (a) Free-free emission.(b) Both dust and free-free emission.




    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
        Map of the 3 mm continuum emission obtained with ALMA on September 3, 2021, overlaid on the 1.3 cm image obtained by OLHKP on May 5, 2018. Contour levels are the same as in Fig. 1b. The cross marks the position of the (proto)star. The ellipse in the bottom left represents the synthesised beam at 1.3 cm.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Comparison between the observed maps of the NE lobe of the radio jet (left panels) with the best-fit maps obtained with the model (right panels). The top panels correspond to the first ALMA epoch, bottom panels to the second one. The horizontal axis is parallel to the jet axis. Contour levels range from 10% to 90% in steps of 10% of the peak of each image. The circle in the bottom left represents the synthesised beam.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Comparison of the projection on the plane of the sky of the outer radius of the jet, ym (blue), with the position of the brightness temperature peak, ypeak (black), and the border between the optically thin and optically thick parts of the jet, y1 (red). All quantities are plotted as a function of time from the onset of the radio outburst (July 10, 2016). The black circles indicate our VLA data, the triangle the OLHKP data, and the two squares our ALMA data. We remark that ypeak is measured from Fig. 5 as the separation between the star and the projection of the peak along the jet axis.

      

    

  
    
      Table 6 

      Parameters of the best fits to the spectra in Fig. 4.

      
        


	Date
	Time
	ym(a)
	θ0
	r0
	Λ × 108



	(yy/mm/dd)
	(days)
	(au)
	(deg)
	(au)
	(M⊙ yr−1/(km s−1))





	16/07/10
	0
	251
	[image: equation]
	[image: equation]
	[image: equation]



	16/08/01
	22
	262
	[image: equation]
	[image: equation]
	[image: equation]



	16/10/15
	97
	294
	[image: equation]
	[image: equation]
	[image: equation]



	16/11/20
	133
	307
	[image: equation]
	[image: equation]
	[image: equation]



	16/12/27
	170
	320
	[image: equation]
	[image: equation]
	[image: equation]



	17/01/26
	200
	329
	[image: equation]
	[image: equation]
	[image: equation]



	17/03/03
	236
	340
	[image: equation]
	[image: equation]
	[image: equation]



	17/03/19
	252
	345
	[image: equation]
	[image: equation]
	[image: equation]



	17/07/29
	384
	381
	[image: equation]
	[image: equation]
	[image: equation]



	17/08/19
	405
	386
	[image: equation]
	[image: equation]
	[image: equation]



	17/08/25
	411
	388
	[image: equation]
	[image: equation]
	[image: equation]



	17/09/17
	434
	393
	[image: equation]
	[image: equation]
	[image: equation]



	17/10/23
	470
	402
	[image: equation]
	[image: equation]
	[image: equation]



	17/12/08
	516
	413
	[image: equation]
	[image: equation]
	[image: equation]



	17/12/27
	535
	417
	[image: equation]
	[image: equation]
	[image: equation]



	18/01/15
	554
	421
	[image: equation]
	[image: equation]
	[image: equation]





      

      
Notes. (a) Obtained from Eq. (7).




    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Parameters of the best fits to the continuum spectra, as a function of time from the onset of the radio outburst (July 10, 2016). The plotted parameter is indicated in the bottom right of each panel.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Lower limit on the opening angle estimated from Eq. (10) for all the epochs of our monitoring. The bars indicate the standard deviation of the values obtained in the different bands. The dashed line connects the values of θ0 obtained from the best fits to the spectra (see Table 6).

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Ionised jet mass (solid black curve) and inner radius (dashed red curve) as a function of time from the onset of the radio outburst (July 10, 2016). The grey area separates the period when the jet is still powered by the outburst from that when the feeding mechanism is quenched.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Sketch of the jet model. The x- and y-axes lie in the plane of the sky, and the ɀ-axis is parallel to the line of sight. The y-axis coincides with the projection of the jet axis on the plane of the sky. The dotted line labelled ‘l.o.s.’ denotes a generic line of sight. The star powering the jet lies at the origin of the coordinate system.
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