
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Sine of the azimuthal modulation PAs as a function of time. The markers represent the sine of the variable dusty feature PAs depicted in Fig. 2, green for the PIONIER data and blue for the GRAVITY one. The full gray line represents the best fit (12.6 ± 0.1 months) of the uniform circular motion PA expressed as a sine function. The dashed gray line represents the fit solution corresponding to a period of 8.50 ± 0.25 months.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Spatial and kinematic properties of the Bry-line-emitting gas region overlaid to the continuum model for two epochs. The complete sequence is shown in Appendix G. The star is centered on the origin. The black cross and the white circle around it show the position of the continuum photocenter and its uncertainty estimated from the continuum modeling. The red circle represents the extent of the gas-emitting region estimated at the peak of the line emission and centered at about ~0km s–1. The blue to red colored filled dots show the gas photocenter positions for the five spectral channels across the Bry line corresponding to velocities ranging from-100km s–1 to +100 km s–1, as color-coded in Fig. A.3.

      

    

  
    
      Table 6 

      HD 98922 RT models.

      
        


	Star



	




	Param.
	
	Unit
	Value
	Range





	T★
	
	K
	10500
	Fixed



	R★
	
	R⊙
	11.45
	Fixed



	M*
	
	M⊙
	7.0
	Fixed



	d
	
	pc
	650.9
	Fixed



	Ay
	
	mag
	0.5
	Fixed



	




	Disk inner component



	




	Param.
	Unit
	Model CS
	Model Q
	Range



	




	Rin
	au
	0.6
	0.6
	Fixed



	Rt
	au
	5.5
	3.5
	[2.5-7.5]



	Md in
	M⊙
	6 × 10–9
	2 × 10–12
	[10–13,–7]



	H100 au
	au
	10.0
	10.0
	Fixed



	γ
	
	1.0
	1.0
	Fixed



	amin
	µm
	1.0
	0.006
	Fixed



	amax
	µm
	2200
	0.006
	Fixed



	pΣ
	
	–1.5
	–1.5
	Fixed



	Carbon
	%
	25
	0
	[0–35]



	




	Disk outer component



	




	Param.
	
	Unit
	Value
	Range



	




	Rout
	
	au
	320
	Fixed



	Md,out
	
	M⊙
	2 × 10–5
	Fixed



	H100 au
	
	au
	10.0
	Fixed



	γ
	
	–
	1.0
	Fixed



	amin
	
	
	1.0
	Fixed



	amax
	
	
	2200
	Fixed



	pΣ
	
	-
	–1.5
	Fixed



	Carbon
	
	%
	25
	[0–35]





      

      
Notes. The stellar parameters are from Guzmán-Díaz et al. (2021).




    

  
    
      Table 7 

      Properties of the Brγ-line emission.

      
        


	Epoch
	[image: equation] (Å)
	[image: equation] (Å)
	LBrγ (10−2 L⊙)





	G4
	−1.69 ± 0.06
	−2.90 ± 0.06
	3.34 ± 0.11



	G5
	−1.56 ± 0.15
	−2.77 ± 0.15
	3.19 ± 0.19



	G6
	−1.63 ± 0.13
	−2.84 ± 0.13
	3.27 ± 0.17



	G7
	−1.59 ± 0.24
	−2.80 ± 0.24
	3.23 ± 0.29



	G8
	−1.59 ± 0.07
	−2.80 ± 0.07
	3.23 ± 0.12



	G9
	−1.93 ± 0.11
	−3.14 ± 0.11
	3.62 ± 0.16



	G10
	−1.96 ± 0.15
	−3.17 ± 0.15
	3.65 ± 0.20



	G11
	−1.97 ± 0.14
	−3.18 ± 0.14
	3.67 ± 0.19



	G12
	−2.14 ± 0.10
	−3.35 ± 0.10
	3.86 ± 0.16



	G13
	−2.32 ± 0.10
	−3.53 ± 0.10
	4.07 ± 0.16





      

      
Notes. The relation between [image: equation] and follows Eq. (2) of Grant et al. (2022).




    

  
    
      Table A.3 

      Fit results per epoch for the model SHRM1 and combining the visibilities and the closure phases

      
        


	ID
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10
	P11
	P12
	P13
	P14



	[image: equation]
	13.53
	3.48
	39.36
	13.64
	2.64
	16.25
	16.24
	6.97
	16.56
	6.97
	6.68
	12.36
	4.74
	8.67



	




	ID
	P15
	P16
	P17
	P18
	P19
	P20
	AH epochs
	–
	–
	–
	–
	–
	–
	–



	[image: equation]
	5.07
	3.29
	36.03
	10.82
	12.81
	9.09
	11.5
	–
	–
	–
	–
	–
	–
	–



	




	ID
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11
	G12
	G13
	All epochs



	
	11.41
	5.0
	9.96
	2.53
	24.29
	2.89
	1.19
	1.04
	5.54
	2.42
	2.79
	1.14
	2.36
	5.30





      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        HD98922 PIONIER data, squared visibilities, closure phases, and (u,v) plan coverage for each epoch. Colors refer to the different PIONIER spectral channels. Gray crosses represent the model described in Sect. 3.1 and Table 3. Gray circles in the bottom plots show the residuals.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        HD 98922 GRAVITY FT data, squared visibilities, closure phases, and (u,v) plan coverage for each epoch. Colors refer to the different GRAVITY spectral channels. Gray crosses represent the model described in Sect. 3.1, and Table 3. Gray circles in the bottom plots show the residuals of the model fitting.

      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        HD 98922 GRAVITY SC data for the different epochs. For each epoch, top plots show the wavelength-calibrated and continuum-normalized spectrum, left plots show the total squared visibilities, and right plots show the total differential phases. Circles represent the pure-line quantities. Colors refer to the different baselines.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Reduced chi-square [image: equation] curves of each nontime-variable parameter from the azimuthal modulation global fit model. The first two rows, where the curves are blue, refer to the PIONIER data model, while the last two rows, where the curves are black, refer to the GRAVITY data model.

      

    

  
    
      Fig. C.1 

      
        [image: thumbnail]
      

      
        Difference between pure-line photocenters shift obtained with data corrected with the GRAVITY data reduction software (Lapeyrere et al. 2014, top panel), and with the GRAVITY Collaboration (2023) high-precision spectral calibration (bottom panel). Same markers as in Fig. 5.

      

    

  
    
      Table D.1 

      HD 98922 photometry data

      
        


	λ
	Fλ
	∆Fλ
	Reference



	(µm)
	(erg cm−2 s−1 Å)
	(erg cm−2 s−1 Å)
	





	0.35
	6.73×10−12
	6.73×10−13
	Malfait et al. (1998)



	0.35
	8.30×10−12
	1.44×10−13
	Myers et al. (2015)



	0.42
	1.27×10−11
	6.79×10−14
	Esa (1997)



	0.50
	8.05×10−12
	2.35×10−14
	Gaia Collaboration (2018)



	0.43
	1.33×10−11
	1.33×10−12
	Malfait et al. (1998)



	0.44
	1.25×10−11
	1.25×10−12
	Høg et al. (2000)



	0.53
	7.82×10−12
	7.42×10−14
	Esa (1997)



	0.55
	7.17×10−12
	3.30×10−13
	Malfait et al. (1998)



	0.55
	7.39×10−12
	7.39×10−13
	Høg et al. (2000)



	0.55
	7.54×10−12
	7.54×10−13
	Hauck & Mermilliod (1998)



	0.58
	5.80×10−12
	1.77×10−14
	Gaia Collaboration (2020)



	0.67
	4.56×10−12
	1.99×10−14
	Gaia Collaboration (2018)



	0.76
	3.04×10−12
	1.55×10−14
	Gaia Collaboration (2020)



	0.77
	3.01×10−12
	1.51×10−14
	Gaia Collaboration (2018)



	1.22
	1.15×10−12
	1.15×10−13
	Malfait et al. (1998)



	1.24
	1.24×10−12
	2.29×10−14
	Cutri et al. (2003)



	1.63
	9.53×10−13
	2.60×10−14
	Cutri et al. (2003)



	1.65
	8.26×10−13
	8.26×10−14
	Malfait et al. (1998)



	1.66
	9.03×10−13
	2.41×10−14
	Cutri et al. (2003)



	2.16
	8.32×10−13
	2.76×10−14
	Cutri et al. (2003)



	2.18
	7.12×10−13
	7.12×10−14
	Malfait et al. (1998)



	2.19
	7.94×10−13
	2.50×10−14
	Cutri et al. (2003)



	3.35
	4.41×10−13
	6.41×10−14
	Cutri et al. (2012)



	3.55
	4.99×10−13
	4.99×10−14
	Malfait et al. (1998)



	4.60
	4.35×10−13
	5.67×10−15
	Cutri et al. (2012)



	4.77
	2.68×10−13
	2.68×10−14
	Malfait et al. (1998)



	8.61
	1.08×10−13
	4.04×10−16
	Ishihara et al. (2010)



	12.0
	6.34×10−14
	6.34×10−15
	Beichman et al. (1988)



	18.4
	1.91×10−14
	8.86×10−17
	Ishihara et al. (2010)



	25.0
	9.25×10−15
	9.25×10−16
	Beichman et al. (1988)



	60.0
	3.56×10−16
	3.56×10−17
	Beichman et al. (1988)



	61.9
	4.85×10−16
	4.39×10−17
	Helou & Walker (1988)



	65.0
	2.30×10−16
	1.70×10−17
	Yamamura et al. (2010)



	70.0
	2.19×10−16
	1.10×10−17
	Hales et al. (2014)



	90.0
	9.60×10−17
	5.29×10−18
	Yamamura et al. (2010)



	140.0
	1.73×10−17
	7.98×10−18
	Yamamura et al. (2010)



	160.0
	1.03×10−17
	5.14×10−19
	Hales et al. (2014)



	1290.0
	1.88×10−21
	1.88×10−22
	ALMA Archive data





      

    

  
    
      Table E.1 

      Results of the fit of the Aspro synthetic data for the small, medium, and large configurations of GRAVITY.

      
        


	
	All
	Small
	Medium
	Large



	




	Parameter
	Value
	Value
	Value
	Value





	Fs [%]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	Fh [%]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	Fc [%]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	ar [mas]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	ak [mas]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	i [deg]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	PA [deg]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	fLor
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	c1
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	s1
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	[image: equation]
	3.0 ± 0.1
	2.3±0.1
	4.6 ± 0.4
	2.6 ± 0.2





      

      
Notes. Uncertainties are reported as 1σ errors from the 16th and 84th percentile of the MCMC marginal distributions. The column All refers to the simultaneous fit of the three data sets combined. Fc is not a free parameter, but is obtained according to Fc = 1 − Fh − Fs.




    

  
    
      Fig. E.3 

      
        [image: thumbnail]
      

      
        Aspro synthetic data (white markers), Vis2, closure phases, and (u,v) plane (left, center, and right panel, respectively) for the different baseline configurations. Blue markers represent the model described in Sect. E.2. Bottom panels show the residuals of the fitting process.

      

    

  
    
      Fig. F.1 

      
        [image: thumbnail]
      

      
        Peak-normalized PIONIER continuum model images. The dashed white lines represent the ±3σ MCMC uncertainties on the PA of the azimuthal modulation. A description of the model is given in Sect. 3. The central object is not displayed in order to enhance the circumstellar emission. The contrast reported in Sect. 3.3 is calculated from the peak-normalized brightness distribution map as the ratio between the brightest pixel in the map and the corresponding centro-symmetric position in the disk. We report the standard deviation for the mean contrast value across the different PIONIER epochs.

      

    

  
    
      Fig. F.2 

      
        [image: thumbnail]
      

      
        Same as Fig. F.1 but for the GRAVITY data set.
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