
    
      Fig. 7. 
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        Absolute and relative error of inferred radial velocities compared to observed values in Gaia DR3 with radial velocity errors below 2 km s−1. We randomly removed 95% of available radial velocities during inference to facilitate this comparison. Only inferred values where the Gaia observable has been removed are shown. We highlight the 1σ and 2σ percentiles and find that the majority (68%) of absolute errors are within ±2.35 km s−1 and have relative errors below 0.55.

      

    

  
    
      Fig. 10. 
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        Distribution of the 37 SigMA clusters in Sco-Cen, projected in Galactic coordinates. Traditionally, the Sco-Cen OB association is separated into US, UCL, and LCC, marked with gray dashed lines. The clusters extracted with SigMA reveal a more complex substructure of Sco-Cen than initially proposed by Blaauw (1946), and they show a more extended spatial distribution that includes the CrA, Pipe, and Cham regions and additional stellar clusters toward the northeast (NE). The clusters are ordered in the legend by region, as given in Table 3. See the interactive 2D version online or Fig. 11 for a separate view of each cluster. For a better visualization of the clusters’ distribution, see the interactive 3D version online (Fig. 12).

      

    

  
    
      Fig. 11. 
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        Distribution of SigMA clusters in Sco-Cen, projected in Galactic coordinates, stratified by cluster membership. Compared to Fig. 10, the small multiples highlight the distribution of individual clusters in the Sco-Cen complex. The color coding represents the seven regions: US (orange), UCL (blue), LCC (red), Pipe (green), CrA (magenta), Cham (cyan), and NE (yellow).

      

    

  
    
      Fig. 13. 
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        Tangential velocity distribution of the 37 SigMA clusters. Colors and labels are as in Fig. 10. Left: Observed tangential velocities along α and δ are strongly influenced by the Sun’s reflex motion, while stellar clusters at similar distances and with similar space motions are arranged in a loop-like pattern. Sources at l ∼ 0° are located in the lower-right part of the figure, and sources at l ∼ 290° in the upper-left part of the figure (see Fig. C.1). Right: Tangential velocities corrected for the Sun’s motion, and hence relative to the LSR. The correction reduces the projection effects of the observed tangential stellar motions. See the interactive 2D version online and Figs. E.1–E.5 for a better appreciation of the 2D kinematical properties of the clusters in Sco-Cen.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Gaia CMD using MG versus GBP − GRP showing the SigMA-selected Sco-Cen members. Left: SigMA cluster members that pass the photometric quality criteria as given in Eq. (D.2). Middle: Potential contamination from older sources (orange), selected with a 25 Myr isochrone from PARSEC (black line) and Baraffe et al. (2015, dashed black line) and an additional cut at MG > 3 mag (dashed-dotted black line), which excludes the UMS. The combined conditions indicate contamination from older sources of about 6–7% when using the given photometric quality criteria and no stability cut. Right: Substellar candidates (red dots) selected with a 0.08 M⊙ isomass line from Baraffe et al. (2015, dark red line) using only the younger source from the middle panel. This cut indicates that roughly 19% of substellar sources are within the SigMA Sco-Cen members when the mentioned cuts and photometric quality criteria are applied and extinction effects are ignored. More details on the quality criteria, the selection borders, and the isochrone models are given in Appendix D.

      

    

  
    
      Fig. B.2. 
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        Frequency distribution of the ratio between measured distance and tangential velocity uncertainties as a function of distance. We observe a linear trend (suggested by the rolling median, window size 5 pc) between this ratio and distance. We hypothesize that the empirical distance-scaling relationship (see Fig. 4) is caused by this trend.

      

    

  
    
      Table E.2. 

      Comparing the SigMA clusters with stellar group selections from Damiani et al. (2019) and from Žerjal et al. (2023).

      
        


	SigMA
	Name (SigMA)
	Nra
	Matches with DDP19b
	Matches with ZIC23c





	1
	rho Oph
	535
	US-f(3)US-n(316)US-D2(68)N(20)
	C-USco(405)E-USco-multi(13)



	2
	nu Sco
	150
	US-n(62)US-D2(65)N(1)
	C-USco(127)E-USco-multi(1)



	3
	delta Sco
	691
	US-f(33)US-n(74)D1(88)D2a(8)D2b(2)US-D2(387)N(6)
	G-UCL-East(3)C-USco(489)E-USco-multi(24)



	4
	beta Sco
	285
	US-f(58)US-n(17)US-D2(152)N(8)
	C-USco(189)E-USco-multi(19)



	5
	sigma Sco
	544
	US-f(180)US-n(3)D1(14)D2a(3)US-D2(227)N(7)
	G-UCL-East(2)C-USco(105)E-USco-multi(184)



	6
	Antares
	502
	US-f(67)US-n(40)D1(19)D2a(5)US-D2(249)N(29)
	C-USco(78)E-USco-multi(252)



	7
	rho Sco
	240
	US-f(14)US-n(2)D1(159)D2a(3)US-D2(10)N(15)
	G-UCL-East(48)C-USco(1)E-USco-multi(7)



	8
	Sco-Body
	373
	D1(2)D2a(221)US-D2(34)N(7)
	E-USco-multi(291)



	9
	US-fg
	276
	D1(188)D2b(1)US-D2(7)N(12)
	G-UCL-East(16)E-USco-multi(29)



	




	10
	V1062-Sco
	1029
	UCL-1(554)D1(11)D2a(222)D2b(4)N(10)
	D-UCL-V1062-Sco(499)F-UCL-V1062-Sco(228)G-UCL-East



	11
	mu Sco
	54
	UCL-1(36)D1(2)D2a(5)
	D-UCL-V1062-Sco(7)F-UCL-V1062-Sco(30)



	12
	Libra-S
	71
	D1(1)D2a(8)D2b(13)US-D2(32)
	E-USco-multi(4)



	13
	Lup 1-4
	226
	LupIII(67)D2a(47)D2b(65)N(4)
	G-UCL-East(6)T-UCL-West(1)E-USco-multi(109)



	14
	eta Lup
	769
	UCL-3(3)D1(549)D2a(43)D2b(10)US-D2(1)N(14)
	G-UCL-East(419)E-USco-multi(15)



	15
	phi Lup
	1114
	UCL-3(48)D1(627)D2a(62)D2b(148)N(38)
	G-UCL-East(652)T-UCL-West(28)E-USco-multi(17)



	16
	Norma-N
	42
	D1(1)N(6)
	



	17
	e Lup
	516
	D1(319)D2a(18)D2b(80)N(5)
	G-UCL-East(349)T-UCL-West(15)



	18
	UPK 606
	131
	UCL-2(50)D1(2)D2b(57)N(1)
	G-UCL-East(54)T-UCL-West(9)



	19
	rho Lup
	246
	D1(17)D2b(189)N(2)
	A-LCC-North (45)G-UCL-East(10)T-UCL-West(110)



	20
	nu Cen
	1737
	UCL-2(2)D1(54)D2a(12)D2b(1270)US-D2(3)N(50)
	A-LCC-North (70)G-UCL-East(116)T-UCL-West(790)E-US



	




	21
	sig Cen
	1805
	LCC-1(1)D1(45)D2b(1384)N(43)
	A-LCC-North (1077)U-LCC-South(56)T-UCL-West(66)



	22
	Acrux
	394
	LCC-1(89)D1(11)D2b(242)N(4)
	A-LCC-North (25)U-LCC-South(316)



	23
	Musca-fg
	95
	D2b(35)N(2)
	U-LCC-South(76)



	24
	eps Cham
	39
	
	U-LCC-South(25)



	25
	eta Cham
	30
	
	U-LCC-South(3)



	




	26
	B59
	32
	D2a(1)N(20)
	E-USco-multi(2)



	27
	Pipe-North
	42
	
	E-USco-multi(38)



	28
	tet Oph
	98
	D2a(37)US-D2(6)N(2)
	E-USco-multi(87)



	




	29
	CrA-Main
	96
	
	E-USco-multi(2)



	31
	Sco-Sting
	132
	D1(22)D2a(1)
	



	




	32
	Cen-Far
	99
	D2b(41)N(1)
	



	




	35
	L134/L183
	24
	
	E-USco-multi(16)





      

      
Notes. Only those SigMA clusters that have cross-matches with either of the two literature samples are given here.

a Number of sources from this work, for a direct comparison with the number of cross-matches given in brackets in Cols. 4–5.


b The DPP19 group shortcuts are given for eight compact clusterings (UCL-1, UCL-2, UCL-3, Lupus 3, LCC-1, US-far, US-near), four diffuse populations (D1, D2a, D2b, US-D2), and sources that have not been assigned to any of these groups (N). The number in brackets gives the number of matches with the respective SigMA cluster. See details in Sect. 5.2.1.


c ZIC23 report eight subgroups in Sco-Cen (C, E, D, F, G, T, A, U) and two additional older groups (H, I; IC 2602 and Platais 8), while there are no matches of H or I with the 37 SigMA clusters. Again, the number of matches is given in brackets. The groups contain the following numbers of sources in ZIC23: C-USco 1432, E-USco-multi 1483, D-UCL-V1062-Sco 506, F-UCL-V1062-Sco 273, G-UCL-East 1713, T-UCL-West 1057, A-LCC-North 1234, and U-LCC-South 487. See further details in Sect. 5.2.5.




    

  
    
      Fig. E.4. 

      
        [image: thumbnail]
      

      
        Same as Fig. E.1, but for clusters SigMA 25–32 (part of LCC, Pipe, CrA, and Cham).
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