
    
      Fig. 5. 
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        Position angle of the dusty sources. We find a clear bimodal distribution for the investigated sample. The red dashed lines are the average values of the related groups with ( − 76.71 ± 25.60)° and (135.60 ± 26.23)° where the uncertainties represent the standard deviation.

      

    

  
    
      Fig. 7. 
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        Distribution of the longitudes of the ascending node (LOAN) for the investigated dusty sources. As for the PA displayed in Fig. 5, we find a nonrandomized distribution of the LOAN.

      

    

  
    
      Fig. 10. 
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        Correlation of the intrinsic inclination of the dusty sources listed in Table 7 including its uncertainty range compared to the orbital parameter i. If the system is aligned with the orbit, we expect a distribution close to the linear fit (Monin et al. 2006).

      

    

  
    
      Fig. 11. 
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        Magnitude of G2/DSO in different wavelengths. The pink data points are adapted from Peißker et al. (2021a), whereas the black and brown data points are incorporated from Pfuhl et al. (2015) and Witzel et al. (2014), respectively. The L-band data points from 2008 (NACO) and 2019 (NIRCAM2) are included. The Brγ line luminosity after 2014 is based on the analysis presented in Peißker et al. (2021a). The dashed line for every data set represents a first-degree polynomial fit and underlines the almost constant magnitude and luminosity in strong contradiction to the expected variation discussed in Gillessen et al. (2012), Ballone et al. (2013), and Pfuhl et al. (2015). Here all the uncertainties are estimated from the standard deviation of the related data set.

      

    

  
    
      Fig. 13. 
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        Monte Carlo simulation of the collision probability of a stellar cluster with 100 stars. To alter the orbits, we assume a random energy transfer for close stellar encounters. In this simplified simulation, we expect a neglectable collision probability for the S-cluster with an age of almost 0.1 × 108 yr.

      

    

  
    
      Fig. 14. 
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        Radial dust profile of X7 from tip to tail in 2018 and 2019. We rebinned the L-band NACO data to match the pixel scale of the NIRC2 data, i.e., 10 mas. The profile is measured from the tip to the tail, and shows a clear increased dust emission at the back of the bow-shock source. In contrast, the emission of the Doppler-shifted Brγ line does not follow the profile shown here, but appears to be swapped. In other words, the ionized Brγ gas shows a higher intensity at the tip compared to the back of the bow-shock source X7. We refer the interested reader to Figs. 5 and 11 in Peißker et al. (2021b).

      

    

  
    
      Fig. 15. 
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        Comparison of the Keplerian solutions for the trajectory of X7 between Ciurlo et al. (2023) and this work. We implemented the measured data points that are listed in the Appendix. In the upcoming epochs, we will be able to test the validity of the presented orbital solutions. However, L-band data from 1999 already reveals a strong tendency that favors the presented orbit in Table 5. This data point is represented by a black plus sign (+) in the figure above (see the text for details).

      

    

  
    
      Fig. 16. 
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        Spectrum of the bipolar outflow source X8 as observed with SINFONI in 2019. The dashed black line marks the Brγ rest wavelength at 2.1661 μm. The redshifted emission may be related to the Brγ-bar (Peißker et al. 2020c), whereas the blueshifted line consists of two peaks at 2.1644 μm (Peak 1, pink) and 2.1654 μm (Peak 2, gold). The related velocities of the two blueshifted peaks are 235.44 km s−1 and 96.94 km s−1.

      

    

  
    
      Table A.1. 

      Overview of telescopes and data used in this work

      
        


	Epoch
	Telescope/Instrument
	Band
	Purpose





	2005-2019
	VLT/SINFONI
	H+K
	D, K, C



	2002-2018
	VLT/NACO
	L
	FC, SED, Si, C



	2011
	VLT/NACO
	K
	FC, SED



	2012
	VLT/NACO
	M
	SED, C



	2017
	ALMA
	100 GHz
	FC





      

      
Notes: We list the individual epochs, telescopes and instruments, bands, and the related abbreviations: (C) Color analysis, (Si) Source identification, (SED) spectral energy distribution, (K) Keplerian fit, (D) three-dimensional distance.



    

  
    
      Fig. C.4. 
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        Orbit of X8. The sources move, as does X7.1, on a highly eccentric orbit.

      

    

  
    
      Table D.1. 

      Calibrator stars for the S-cluster

      
        







	Epoch
	S1
	S2
	S4



	
	H
	K
	L
	M
	H
	K
	L
	M
	H
	K
	L
	M





	2004
	-
	-
	14.2
	-
	15.9
	14.0
	13.5
	-
	-
	-
	13.9
	-



	2006
	16.4
	14.6
	12.6
	-
	15.8
	13.9
	12.4
	-
	16.1
	14.4
	12.7
	-



	2008
	16.5
	14.6
	12.5
	-
	15.6
	14.1
	12.3
	-
	16.2
	14.4
	12.6
	-



	2010
	16.4
	14.6
	13.1
	-
	15.9
	14.2
	13.4
	-
	16.1
	14.4
	14.0
	-



	2012
	16.5
	14.6
	12.7
	12.6
	16.1
	14.1
	11.4
	12.8
	16.2
	14.4
	12.6
	13.1



	2016
	16.5
	14.7
	-
	-
	-
	-
	12.4
	-
	16.2
	14.5
	-
	-



	




	Mean
	16.5
	14.6
	13.0
	12.6
	15.9
	14.1
	12.6
	12.8
	16.2
	14.4
	13.1
	13.1



	Std
	0.1
	0.1
	0.6
	0.4
	0.1
	0.1
	0.7
	0.1
	0.1
	0.1
	0.6
	0.2





      

      
Notes: For the K-band values, we use an extinction of AK  =  2.4 adopted from Fritz et al. (2011) and a correction factor of 0.2 mag for the K’ and KS magnitude (Sabha et al. 2010). For these values, we use the nonvariable star IRS16NW and IRS2L as reference sources. For 2016, no H-band observations carried out with NACO are available. Due to corrupt calibration data for the K-band observations in 2016, we excluded this epoch from this list. The H- and K-band magnitudes for S1 and S4 are determined with S2 as the reference star and SINFONI H+K data between 2006 and 2016. As pointed out by Hosseini et al. (2020), some magnitude variation of S2 is expected.



    

  
    
      Fig. F.4. 
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        Post-prior simulations for D5.
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