
    
      Fig. 3 
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        VLBA maps of the 12.2 GHz methanol maser spots in G24 at three epochs. The size of the circles is proportional to the square root of the intensity of a given spot. The symbol color corresponds to the LSR velocity as indicated in the inserted spectra. The vertical gray lines at the spectra indicate systemic velocity (Hirota et al. 2022). The point (0,0) corresponds to RA(J2000)= 18h35m08s.13433 and Dec(J2000) = −07°35′04.″2806, the position of the brightest spot at DOY: 270.

      

    

  
    
      Fig. 5 
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        Evolution of the VLBA 6.7 GHz methanol maser cloudlets listed in Table A.1. The mean of each parameter together with the standard error and the median value are given for each epoch.

      

    

  
    
      Fig. 7 
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        Magnified images of selected parts of light curves of the two strongest features highlighting an oscillating flux variation before the flares.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Offsets from the overall mean position for each epoch for G24 (colored symbols) and two adjacent objects of similar brightness (black, shifted by ±1″ in right ascension for clarity). Colors indicate the W2 brightness (dark blue for the brightest state and red for the dimmest). The size of the symbol corresponds to the 1σ uncertainty. The intersection of the dashed lines gives the ALMA reference position of Hirota et al. (2022).

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Aligned large-scale and compact bipolar outflow. The grayscale background represents ALMA 1.3 mm dust continuum emission of G24, while the gray contours (levels: [0.2, 0.5, 1, 2, 3, 4, 5, 6] Jy beam−1 km s−1 ) represent the moment 0 (integrated intensity) map of the 229.758 GHz class I CH3OH maser line. The red ellipse (same as red contours in the bottom right inset) indicates the position of the 7 mm (Q-band) ionized jet reported in Purser et al. (2021) and elongated along the axis of the ALMA CH3OH line and the VLBA 22.2 GHz water maser linear structure (top left inset). The green filled circle represents the position of the water masers in G24. The top left inset is the VLBA DOY: 336 epoch of the water maser (see Fig. 4). The dashed lines show the axes of the large-scale (in the ALMA image) and compact (in the VLBA water maser map) outflows driven by G24. The position angle derived from the ALMA millimeter data is ~136°. The bottom right inset shows the ALMA moment 1 map of the 229.589 GHz CH3OH line with its moment 0 maps overlaid as contours (levels: [0.04, 0.08, 0.5, 1, 2] Jy beam−1 km s−1 ). The VLBI DOY: 270 positions of the 6.7 GHz methanol masers are represented by the black filled circles.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Channel images showing co-propagation of 6.7 and 12.2 GHz methanol masers obtained at DOY:300. The first five images at velocities of 109.92 to 110.63 km s−1 represent 6.7 GHz Cloudlet 12 and 12.2 GHz Cloudlet 3, while the next four images show Cloudlets 10 (6.7 GHz) and 1 (12.2 GHz) for the velocity range of 111.59–112.10 km s−1 (Tables A.1 and A.2). Contours represent the 6.7 GHz methanol maser emission; the first contour corresponds to 30 mJy beam−1 (~ 3σrnns). The next contours are at 2, 4, 8, 16, 32, 64, and 128 times 3σrms. The first negative contour is also shown, and the contour at the 90% of the peak emission. The numbers at the top of each panel correspond to the LSR velocities of each spectral channel and the peak intensity of the 6.7 GHz methanol maser emission. The color scale presents the 12.2 GHz methanol emission with ranges as indicated at the top of each map in Jy beam−1.

      

    

  
    
      Fig. 13 
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        Details of co-propagating 6.7 and 12.2 GHz methanol masers through the same gas volume. Top: ratios of flux densities. The size of the circles is proportional to the flux density of the 6.7 GHz emission. Bottom: brightness temperatures of co-propagating spots.

      

    

  
    
      Fig. 14 
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        Map of the 6.7 GHz methanol maser cloudlets detected with VLBA at DOY: 270. The time lags as fitted to the 32 m telescope measurements (Fig. 8) are marked by color and circle size, as indicated in the wedge. The size of symbols is proportional to the square root of delay. Cloudlets without meaningful measurements are marked as open circles. The yellow star is as in Fig. 1.

      

    

  
    
      Fig. A.1 
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        Cross-correlation spectra of 6.7 GHz methanol maser line with Gaussian fittings of individual cloudlets. The fits (solid lines) present the Gaussian profiles. Each circle traces the emission level of a single maser spot, as presented in Fig. 2. The blue crosses indicate spots in cloudlets with no Gaussian profile.

      

    

  
    
      Fig. A.2 
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        Same as Fig. A.1, but for 12.2 GHz methanol emission.

      

    

  
    
      Table A.3 

      Same as Table A.1 but for the 22.2 GHz water vapour maser line.

      
        


	No. of cloudlet Epoch
	(km s−1)
	(km s−1)
	FWHM (km s−1)
	Sfit (Jy beam−1)
	rs
	rv
	ΔRA×ΔDec (mas×mas)
	Vgad (km s−1 mas−1 )
	PA (°)





	Cloudlet 1
	
	
	
	
	
	
	
	
	



	DOY:270
	125.12
	126.30
	0.45
	1.2
	0.90
	0.91
	1.4 × 1.4
	1.42
	−50



	
	
	125.13
	0.31
	7.2
	
	
	
	
	



	DOY:300
	124.98
	126.11
	0.46
	2.0
	0.96
	0.94
	1.2 × 1.1
	1.84
	−47



	
	
	125.00
	0.41
	8.2
	
	
	
	
	



	DOY:336
	124.75
	125.94
	0.60
	3.4
	0.97
	0.94
	1.3 × 1.4
	1.65
	−44



	
	
	124.78
	0.40
	9.1
	
	
	
	
	



	Cloudlet 2
	
	
	
	
	
	
	
	
	



	DOY:270
	122.48
	122.92
	0.41
	0.6
	0.78
	0.89
	0.2 × 0.5
	1.07
	−19



	
	
	122.50
	0.23
	2.4
	0.57
	0.79
	0.1 × 0.3
	3.31
	−57



	DOY:300
	122.51
	122.94
	0.50
	1.3
	0.69
	0.78
	0.5 × 0.8
	1.45
	+41



	
	
	122.49
	0.23
	3.2
	0.88
	0.92
	0.2 × 0.1
	3.63
	−76



	DOY:336
	122.54
	123.02
	0.48
	1.9
	0.83
	0.79
	0.5 × 0.9
	0.93
	+42



	
	
	122.53
	0.24
	3.3
	0.18*
	0.90
	0.3 × 0.2
	3.63
	−96*





      

      
* - value left to show decline in Vgrad, PA can be unrealistic.




    

  
    
      Table A.4 

      Same as Table A.1 but for the 6.7 GHz 2009 EVN observations*.

      
        


	No. of cloudlet Epoch
	(km s−1)
	Vfit (km s−1)
	FWHM (km s−1)
	Sfit (Jy beam−1)
	rs
	rv
	ΔRA×ΔDec (mas×mas)
	Vgrad (km s−1 mas−1)
	PA (°)





	1
	115.41
	115.45
	0.15
	0.2
	–
	–
	0.6 × 4.3
	–
	–



	2
	115.32
	–
	–
	–
	–
	–
	0.8 × 2.2
	–
	–



	3
	112.86
	112.86
	0.09
	0.4
	1.00
	0.98
	1.5 × 2.3
	0.06
	+33



	4
	112.86
	112.86
	0.09
	0.4
	–
	–
	0.6 × 1.4
	–
	–



	5
	112.95
	–
	–
	–
	–
	–
	0.7 × 1.5
	–
	–



	6
	111.99
	111.93
	0.18
	0.4
	–
	–
	1.9 × 1.7
	–
	–



	7
	111.99
	111.96
	0.17
	0.5
	0.83
	0.90
	1.4 × 1.6
	0.10
	+23



	8
	110.40
	110.41
	0.15
	0.6
	0.81
	0.94
	2.3 × 1.7
	0.11
	+54



	9
	110.40
	110.33
	0.13
	1.3
	0.94
	0.93
	2.0 × 3.0
	0.11
	+36



	10
	110.23
	110.18
	0.15
	0.6
	0.92
	0.86
	0.9 × 2.2
	0.11
	+27





      

      
* - data set from (Bartkiewicz et al. 2016).




    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        continued. Cloudlet 6.

      

    

  
    
      Fig. A.6 

      
        [image: thumbnail]
      

      
        Gaussian characteristics of 22.2 GHz water maser Cloudlet 1 (top three panels) and Cloudlet 2 (bottom three panels; Table A.3). Shown are the individual spectra (left), the spatial distributions of single spots (middle), and the spot VLSR-position offset along the major axis of the spot distributions (right).

      

    

  
    
      Fig. A.7 

      
        [image: thumbnail]
      

      
        Dynamic spectrum of 6.7 GHz methanol maser emission of G24. The velocity is measured with respect to the local standard of rest. The vertical bars on the bottom ordinate correspond to the dates of the observed spectra. The white dashed vertical lines indicate the epochs of VLBI observations. There were no observations in the periods 56387<MJD<57482 and 58967<MJD<59153.

      

    

  
    
      Fig. A.8 

      
        [image: thumbnail]
      

      
        Best fit Keplerian disk rotation model (bold dashed black lines) derived using a central mass of 8.8 M⊙ (Hirota et al. 2022), inner and outer disk radii of 10 AU and 120 AU, and disk inclination of 85°, overlaid on the position-velocity diagrams of the observed maser features.
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