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1. Time-averaged atomic positions 

Time-averaged atomic positions were obtained from the trajectory of the molecular dynamics (MD) 

simulations for the μ-Al4Mn phase; these time-averaged positions are given in Table S1. 
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Table S1. Time-averaged atomic positions of the Al atoms. The data is in units of Å on a three-

dimensional Cartesian coordinate system. The configurations are obtained 190 ps after relaxation (see 

Fig. 3). The A-layer is set to be at z = 0. The resulting atomic arrangement indicates a pseudo-mirror 

symmetry about the A-layer within standard deviation. 
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2. MD simulations in the cases of Cu, Pd, Ni, and Ag 

We also performed similar MD simulations by replacing Al (as presented in the main paper) from μ-

Al4Mn with Cu, Pd, Ni, and Ag. We used the embedded atom method potentials for Cu–Cu 

(Cu_smf7.eam; Foiles, 1985), Pd–Pd (Pd_u3.eam; Foiles et al., 1986), Ni–Ni (Ni_smf7.eam; Foiles, 

1985), and Ag–Ag (Ag_u3.eam; Foiles et al., 1986). Figures S1–S4 show typical snapshots of the 

arrangement for Cu, Pd, Ni, and Ag atoms adsorbed on the A-layer [see Fig. 3]. 

 

 

Figure S1. (a) Ball-and-stick view of a close-packed layer of Cu (the A-layer) with atomic vacancies 

perpendicular to the [001] axis; the configuration depicts data obtained from MD simulations at 800 K 

(an 8a0 × 8a0 hexagonal cell with a0 = 2.3 Å). The reddish-brown circles represent Cu atoms in the A-

layer. (b) Snapshot of the arrangement of Cu atoms adsorbed on the A-layer after relaxation; the 

configuration was obtained from a MD simulation at 800 K. The blue and orange circles represent Cu 

atoms in the B- and C-layers, respectively. All the added atoms were adsorbed onto the A-layer. The 

different colors represent atoms in different positions along the [001] direction. 
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Figure S2. (a) Ball-and-stick view of a close-packed layer of Pd (the A-layer) with atomic vacancies 

perpendicular to the [001] axis; the configuration depicts data obtained from MD simulations at 1000 

K (an 8a0 × 8a0 hexagonal cell with a0 = 2.5 Å). The blue–green circles represent Pd atoms in the A-

layer. (b) Snapshot of the arrangement of Pd atoms adsorbed on the A-layer after relaxation; the 

configuration was obtained from MD simulations at 800 K. The blue and orange circles represent Pd 

atoms in the B- and C-layers, respectively. All the added atoms were adsorbed onto the A-layer. The 

different colors represent atoms in different positions along the [001] direction. 
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Figure S3. (a) Ball-and-stick view of a close-packed layer of Ni (the A-layer) with atomic vacancies 

perpendicular to the [001] axis; the configuration depicts data obtained from MD simulations at 1000 

K (an 8a0 × 8a0 hexagonal cell with a0 = 2.3 Å). The light-green circles represent Ni atoms in the A-

layer. (b) Snapshot of the arrangement of Ni atoms adsorbed on the A-layer after relaxation; the 

configuration was obtained from MD simulations at 1100 K. The blue and orange circles represent Ni 

atoms in the B- and C-layers, respectively. All the added atoms were adsorbed onto the A-layer. The 

different colors represent atoms in different positions along the [001] direction. 
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Figure S4. (a) Ball-and-stick view of a close-packed layer of Ag (the A-layer) with atomic vacancies 

perpendicular to the [001] axis; the configuration depicts data obtained from MD simulations at 700 K 

(an 8a0 × 8a0 hexagonal cell with a0 = 2.5 Å). The silver-grey circles represent Ag atoms in the A-layer. 

(b) Snapshot of the arrangement of Ag atoms adsorbed on the A-layer after relaxation; the configuration 

was obtained from MD simulations at 800 K. The blue and orange circles represent Ag atoms in the B- 

and C-layers, respectively. All the added atoms were adsorbed onto the A-layer. The different colors 

represent atoms in different positions along the [001] direction. 
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