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Brief Summary 

Results and Discussions 

The indium atoms segregate at the Ca2In/α-Mg 

boundary and generate an ordered core−shell structure, 

where the shell layer is defined as hexagonal close-

packed Mg-In solid solution. 

Fig. 3.  HAADF-STEM images of the Mg-1.5In-0.5Ca alloy isothermally 

aged at 200 ℃ for 48 h. (a) Low-magnification HAADF-STEM image. (b-f) 

Atomic-scale HAADF-STEM images showing the precipitate-particles in (a), 

indicate that these precipitate particles have a core-shell structure, and the 

shell structure containing two separate unit cells, as shown in (b) and (f), are 

marked by blue and yellow circles, respectively. The bottom-left inset in (e) 

is the atomic-scale HAADF-STEM of the core structure, and the top-right 

inset in (e) is the corresponding fast Fourier transformation (FFT) image. 

The electron beam is parallel to [0001]α.  
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Fig. 4. HAADF-STEM images and EDS mapping results of the Mg-

1.5In-0.5Ca alloy isothermally aged at 200 ℃ for 48 h. HAADF-

STEM images (a, e, and i) and the corresponding EDS mapping images 

related to Mg (b, f, and j), Ca (c, g, and k), and In (d, h, and l) elements. 

The electron beam is parallel to [0001]α in (a-h) and [1010]α  in (i-l). 

Fig. 5. Atomic schematic 

diagrams of the precipitate 

particle, viewed along the 

[0001]α direction. (a) 

Modeled atomic of the Ca2In 

in the matrix. (b) Modeled 

atomic of the core-shell 

structure in the matrix. (c-e) 

Modeled atomic arrangement 

of the Mg, the solid solution 

zone-1 in the shell structure 

and the solid solution zone-2 

in the shell structure. 

Fig. 6.  First-principles computation results. The green dashed line 

represents the formation energies of the Mg-25 at. % In, and the red 

dashed line represents the formation energies of the Mg-75 at. % In. The 

insets are the corresponding computed crystal models of the disordered 

Mg-In hcp-structured solid solutions, ordered Mg-In hcp structured solid 

solutions, and corresponding Mg-In binary intermetallics, respectively.  
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