
    
      Table 1. 

      Observational details.

      
        


	Array –
	ν
	Project
	Observation
	Epoch
	Integr.
	Restoring
	Position
	rms (a)
	Participating



	Band
	
	code
	date
	
	time
	beam size
	angle
	
	stations (c)



	
	(GHz)
	
	
	2018.
	(h)
	(mas × mas)
	(°)
	
[image: equation]





	VLBA-L
	1.6
	BT 142
	11 Feb. 2018
	11
	2.5
	13.0 × 5.2
	−14
	0.029
	Br, Fd, Hn, Kp, La,



	
	
	
	
	
	
	
	
	
	Mk, Nl, Ov, Pt, (Sc)



	VLBA-K
	22
	BT 142
	26 Feb. 2018
	16
	2.5
	1.2 × 1.0
	7.46
	3.02(b)
	Br, Fd, (Hn), Kp, La,



	
	
	
	
	
	
	
	
	0.064
	Mk, Nl, Ov, Pt, (Sc)



	EVN-C
	5.0
	ET 038
	25 May 2018
	39
	1.4
	5.3 × 3.5
	−3
	0.028
	Jb, (Wb), Ef, Mc, Nt, O8,



	
	
	
	
	
	
	
	
	
	Tr, Ys, Hh, Sv, Zc, Bd, (Ib)



	EVN-L
	 1.7
	ET 038
	28 May 2018
	40
	2.3
	17.2 × 9.1
	−16
	0.018
	Jb, (Wb), Ef, Mc, O8,



	
	
	
	
	
	
	
	
	
	Tr, Hh, Sv, Zc, Bd, Sr



	VLBA-L
	1.6
	BT 145
	5 Oct. 2018
	59
	2.5
	11.4 × 4.3
	16
	0.05
	Br, Fd, (Hn), Kp, La,



	
	
	
	
	
	
	
	
	
	Mk, Nl, Ov, (Pt), Sc



	VLBA-K
	 22
	BT 145
	30 Oct. 2018
	83
	3.5
	0.9 × 0.4
	−10.91
	5.87(b)
	Br, Fd, Hn, Kp, La,



	
	
	
	
	
	
	
	
	0.066
	Mk, Nl, Ov, Pt, Sc





      

      
Notes.

(a) The rms has been estimated with the task IMEAN.


(b) The noise in the cube map, which is indicated in boldface, is estimated in a range of 500 channels where there is no maser emission. The value reported is the average of the noise for each channel considered in the range.


(c) Station codes are as follows. VLBA, Br: Brewster; Fd: Fort Davis; Hn: Hancock; Kp: Kitt Peak; La: Los Alamos; Mk: Mauna Kea; Nl: North Liberty; Ov: Owens Valley; Pt: Pie Town; Sc: St. Croix. EVN, Jb: Jodrell Bank; Wb: Westerbork Synthesis Radio Telecope; Ef: Effelsberg; Mc: Medicina; Nt: Noto; O8: Onsala; Tr: Torun; Ys: Yebes; Hh: Hartebeesthoek; Sv: Svetloe; Zc: Zelenchukskaia; Bd: Badary; Sr: Sardinia Radio Telescope; Ib: Irbene. Telescopes in parentheses were scheduled but did not take part in the observations or did not produce good data because of technical problems.




    

  
    
      Table 2. 

      Uncertainties considered in evaluating the absolute position errors (Δα and Δδ) of the VLBA K-band epochs.

      
        


	Epoch
	Phase reference

	εrms
	Δα
	Δδ



	
	
[image: equation]
	
[image: equation]
	
	
	
	



	
	(mas)
	(mas)
	(mas)
	(s)
	(mas)





	VLBA 2018.16
	0.09
	0.13
	0.02
	0.09
	6 × 10−6
	0.14



	VLBA 2018.83
	
	
	0.05
	0.10
	7 × 10−6
	0.14





      

      
Notes. The columns indicate the epoch considered; the position errors [image: equation] and [image: equation] for the right ascension and declination of the phase reference (P.R.) J0802+2509, respectively; the thermal noise computed according to Reid & Honma (2014), εrms; and the total uncertainly calculated for αJ2000 and δJ2000, indicated as Δα and Δδ, respectively.



    

  
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Spectrum of the component M1 detected towards IC 485 with the VLBA in epoch 2018.16. The thin red line is obtained by summing together the three Gaussian features. The three different Gaussian features are also reported in different colours (see Table 3): in violet, green, and blue are features 1, 2, and 3, respectively.

      

    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Spectra of the systemic component M1* (top panel) and of the redshifted component (bottom panel) as detected in epoch VLBA 2018.83. Top panel: spectrum covering the velocity range 8100–8600 km s−1. Bottom panel: spectrum covering the velocity range 8700–9000 km s−1.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Contours of the sqash map of the feature maser M1 in the epoch VLBA 2018.16. The cross indicates the position of the peak M1* in VLBA 2018.83. The plus symbol (+) is proportional to the relative error between the two epochs. In the bottom left panel, the clean beam of VLBA 2018.16 is reported: (0.78 × 0.44) mas.

      

    

  
    
      Table 4. 

      Parameters of the identified continuum sources at K-band with the VLBA.

      
        


	
	Name
	RA
	Dec
	Integrated flux
	S/N



	
	
	([image: equation])
	([image: equation])
	(mJy)
	





	2018.16
	C1
	08:00:19.739974
	+26:42:05.1319
	0.32 ± 0.07
	5.1



	
	C2
	08:00:19.741886
	+26:42:05.1896
	0.33 ± 0.07
	5.3



	
	C3
	08:00:19.744134
	+26:42:05.0024
	0.34 ± 0.07
	5.4



	




	2018.83
	C4
	08:00:19.743560
	+26:42:05.1308
	0.37 ± 0.07
	5.7



	
	C5
	08:00:19.745021
	+26:42:05.0658
	0.42 ± 0.07
	6.5



	
	C6
	08:00:19.745057
	+26:42:04.9444
	0.38 ± 0.07
	5.8



	
	C7
	08:00:19.748663
	+26:42:05.1722
	0.33 ± 0.07
	5.1



	
	C8
	08:00:19.751774
	+26:42:05.0719
	0.33 ± 0.07
	5.1



	
	C9
	08:00:19.763236
	+26:42:04.9749
	0.33 ± 0.07
	5.0





      

      
Notes. The columns indicate the name, the coordinates in epoch J2000, the integrated flux, and the S/N for the continuum source in the continuum map. Each of these is unresolved; for this reason we report only the integrated flux, which is equal to the peak flux density per beam. We assume a position error of 0.24 mas as described in Sect. 4.1.2. The errors are obtained by a Gaussian fit performed with the AIPS task JMFIT.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Maps of the zeroth, first, and second moments. Left panel: moment-zero map (colour scale) of the water maser emission in IC 485 superimposed on the sqashed image (contours). Contour levels are: (−3, 3, 6, 9, 12, 15, 24, 26) × 64 μJy beam−1 (1σ rms = 64 μJy beam−1). Centre panel: mean velocity (first moment) map. Right panel: velocity dispersion (second moment) map. These figures were obtained from the epoch VLBA 2018.16. The beam size of (1.16 × 1.02) mas is reported in the bottom left corner of each panel.

      

    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
        Spectrum of the water maser detected by Pesce et al. (2015) with the Green Bank Telescope, where we report the velocity coverage (1400 km s−1) of the two IFs used during the VLBA observations in epoch 2018.83. An overlap of about 100 km s−1 is visible. The green and red arrows represent the velocities of the water maser components M1 and M2, respectively, as detected in the present work. The (tentative) blueshifted component reported in Pesce et al. (2015) is highlighted with the blue question mark.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Portrayal of the disc geometry based on the water maser components. The disc (in cyan), assumed to be in Keplerian rotation, is edge-on and oriented north–south, with the black hole at the centre. The positions of the detected maser components M1 and M2 are marked with a green cross ‘×’ and a red plus symbol ‘+’, respectively. The position of the supposed blueshifted maser component M3 is indicated with a blue plus symbol ‘+’ (see Sect. 5.1).

      

    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
        Spectra and plots of velocity drift. Left panel: spectra of the main maser component M1 in (a) epoch 2018.16 and in (b) epoch 2018.83, with the Gaussian fit (thin red line) used to estimate the velocity drift. Right panel: velocity–epoch diagram. Here, we show the positions in velocity of M1 observed in the two VLBA epochs with the corresponding error bar derived by the Gaussian fit.

      

    

  
    
      Table 5. 

      Details of the radio continuum observation of IC 485.

      
        


	Array
	ν
	Angular
	Linear
	Angular
	Linear
	Speak
	Lν(b)
	rms
	Ref.



	
	
	resolution
	resolution
	LAS (a)
	LAS
	
	
	
	



	
	(GHz)
	(arcsec)
	(pc)
	(arcsec)
	(kpc)
	(mJy beam−1)
	(1027 erg s−1)
	(μJy beam−1)
	





	VLA
	1.4
	45
	27 × 103
	370
	600
	4.4
	78.1
	450
	1



	VLA
	1.4
	5
	3 × 103
	120
	72
	3.01
	53.4
	150
	2



	VLA
	20
	0.08
	48
	2.4
	1.4
	0.077
	1.37
	18
	3



	VLA
	33
	0.6
	180
	44
	26
	< 0.086
	< 1.53
	19
	4



	EVN
	1.7
	0.02
	12
	0.12
	0.06
	< 0.09
	< 1.60
	18
	5



	EVN
	5.0
	0.005
	3
	0.04
	0.02
	< 0.14
	< 2.48
	28
	5





      

      
Notes.

(a) LAS = large angular scale.


(b) The value of isotropic luminosity Lν was calculated according the equation (Karttunen et al. 2017): Lν = 4π Speak D2, where D = 122 Mpc (Kamali et al. 2017).


References. (1) Condon et al. (2002); (2) FIRST (http://sundog.stsci.edu/first/catalogs.html); (3) Darling (2017); (4) Kamali et al. (2017); (5) this work.



    

  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
        Contour maps of the zeroth moment of M1 observed in epoch 2018.11 (top) and in epoch 2018.83 (bottom) with a cut at 2 σ. The positions of the tentative features (M1B-M1D) are indicated with plus symbols together with M1 (‘+’ symbol) and M2 (‘×’ symbol).

      

    

  
    
      Table A.1. 

      Parameters of the tentative maser features detected in IC485.

      
        


	Maser
	RA
	Dec
	Peak flux density
	FWHM
	Velocity-integrated
	Peak velocity



	
	
	
	
	
	flux density
	



	
	([image: equation])
	([image: equation])
	(mJy)
	(km s−1)
	(mJy ⋅ km s−1)
	(km s−1)





	M1B
	08:00:19.752470
	+26:42:05.0520
	5.0 ± 0.8
	45 ± 6
	236 ± 23
	8355 ± 2



	M1C
	08:00:19.752537
	+26:42:05.0528
	6.7 ± 0.8
	35 ± 3
	250 ± 20
	8355 ± 1



	M1D
	08:00:19.752617
	+26:42:05.0540
	3.4 ± 0.1
	48 ± 1
	174.1 ± 0.4
	8352.8 ± 0.6





      

      
Notes. The columns indicate the maser feature name, right ascension and declination obtained with the AIPS utility ‘imstat’ which analyses and gives statistical information of the selection area; peak flux, the full width at half maximum, the area, i.e the velocity-integrated flux density, and the peak velocity obtain by fitting them in CLASS.
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