
    
      Fig. 3. 
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        log g vs. Teff distribution from APOGEE-2 data release (DR17) for the six regions listed in Table 2. The solid gray line represents a Dartmouth RGB isochrone with a metallicity of –1.0 dex and age of 11 Gyr (Dotter et al. 2008).

      

    

  
    
      Fig. 5. 
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        Normalized probability density functions applied to the observed metallicities in each region listed in Table 2, and including APOGEE measurements of more interior parts of the LMC and the SMC. The median metallicity for each region is indicated by a line at the top of the figure.

      

    

  
    
      Fig. 7. 
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        Distribution of α-abundances vs. metallicity for the LMC (small gray dots) and SMC (small magenta dots). Also included are the density of the Milky Way stars (orange) and the six substructures analyzed in this study (filled colored circles with error bars, which represent the standard deviation of each region). The left panels show the means of our substructure fields, while the right panels show the individual stars in each field. In the top right of each panel the representative errors for the LMC, SMC, and MW stars from the APOGEE pipeline (ASPCAP) are also shown. The solid black line and the solid magenta line represent the best polynomial fit for the LMC and SMC stars, respectively.

      

    

  
    
      Fig. 10. 
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        Radial velocity vs. metallicity of the stars in the six APOGEE MC periphery regions compared with LMC and SMC stars, with all data from APOGEE-2 DR17.

      

    

  
    
      Fig. 11. 
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        Vertical velocity (Vz, LMC), radial velocity (Vr, LMC), and azimuthal velocity (Vϕ, LMC) vs. metallicity of stars in the six targeted substructure regions, and including stars targeted by APOGEE in the central LMC. The velocities were calculated by Cheng et al. (2022) with respect to the assumed LMC disk plane, as described in Sect. 2.

      

    

  
    
      Fig. 12. 
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        Vertical velocity (Vz, SMC), radial velocity (Vr, SMC), and azimuthal velocity (Vϕ, SMC) vs. metallicity of the stars in the six targeted MC substructures along with stars targeted by APOGEE-2 in the central SMC. The velocities were calculated with respect to the assumed SMC disk plane, as described in Sect. 2, using an assumed distance of 60 kpc and using the formalism and best-fit model parameters presented in Zivick et al. (2021).

      

    

  
    
      Table 6. 

      Measured 3D space velocities from the models relative to the LMC and SMC for our six regions.

      
        


	Region
	⟨Vr, LMC⟩
	⟨Vϕ, LMC⟩
	⟨Vz, LMC⟩
	⟨Vr, SMC⟩
	⟨Vϕ, SMC⟩
	⟨Vz, SMC⟩



	
	(km s−1)
	(km s−1)
	(km s−1)
	(km s−1)
	(km s−1)
	(km s−1)





	LMC
	4.4
	61.3
	9.7
	
	
	



	SMC
	
	
	
	−10.0
	8.5
	−15.2



	N1
	−69.9
	52.3
	47.2
	111.0
	65.3
	−28.2



	N2
	−39.4
	74.8
	33.8
	113.0
	78.1
	−53.0



	H1
	2.0
	90.6
	-16.3
	275.9
	−142.8
	−46.4



	H2
	13.4
	53.4
	42.4
	157.0
	−21.2
	− 0.2



	O1
	−82.3
	178.2
	−92.8
	293.0
	−248.8
	−74.5



	O2
	−126.7
	121.9
	121.1
	220.8
	−254.8
	−104.6





      

    

  
    
      Fig. 13. 
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        Comparison of distributions of [Mg/Fe] (top panels) and [Si/Fe] (bottom panels) vs. [Fe/H] for our targeted MC substructure regions against those for large Milky Way satellites also using APOGEE data: the LMC, SMC, Sagittarius dSph, Fornax dSph, and the GSE. The left panels show individual stars for each substructure and the right panels show the mean and standard deviation for each substructure region. The overplotted lines show the chemical evolution track for each dwarf galaxy as determined by Hasselquist et al. (2021).

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Same as Fig. 13, but for [Mg+Si+Ca/Fe] vs. [Fe/H]. Also included are the trendlines derived by Nidever et al. (2020) for the MW, LMC, SMC, Fornax (Fnx), Sagittarius (Sgr), and Sculptor (Scl).

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        Minimum orthogonal distance of each star from the six regions to the best fit for Mg-, Si-, and α-abundance vs. metallicity for each galaxy in Figs. 13 and 14 (MW, LMC, SMC, Fnx, Sgr, Scl, and GSE). The best fit was determined by Hasselquist et al. (2021) for Mg and Si, and by Nidever et al. (2020) for alpha-abundances. Each star from each region is represented by a filled circle and the mean for each region is represented by a filled star symbol (see Table 8).
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