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Table 1 Bulk calculation of Fe and Ni

Bulk bee-Fe fee-Ni
0.283 0.352
a/nm
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186.2 193.8
Bo/GPa
189.61" 18082
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Table 2 Calculated surface energies of major low-index

surfaces of Fe and Ni

Metal Surface Gealen/J-m™> Gexpt/ Jom2
(100) 2.45

Fe (110) 2.27 2.42~2.4812324
(111) 2.60
(100) 2.14

Ni (110) 2.22 2.24~2.2812023)

(111) 1.75
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Fig.1 A random-structured Fe/Ni interface under the K-S
orientation

relationship and the three typical

commensuration modes (I, II, and III) reaching coherency
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Fig.2 Supercells of Fe(110)/Ni(111) coherent interfaces with Ni
or Fe being the matrix. (the cross symbols represent three
high-symmetry interfacial coordination types for the
successive Ni(111) atoms with respect to the Fe(110); the
layers near the interface are indexed by numbers, from the

interface towards the bulk interior)
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Table 3 Interface energies (») and interfacial spacings (d) for
coherent Fe(110)/Ni(111) interfaces with different

interfacial coordination types and strain modes

Strain Interfacial coordination
modes Top Bridge Hollow
7/J-m™ 2.43 221 1.96
I
d/nm 0.1945 0.1934 0.1921
I 7/Jm™ 2.15 1.84 1.56
d/nm 0.1927 0.1886 0.1836
- 7/Jm™ 2.04 1.73 1.24
d/nm 0.1920 0.1861 0.1806
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Fig.3 Fully relaxed coherent interface structures of the

Fe(110)/Ni(111) under different commensuration strain

modes: (a) Strain I and (b) Strain II (or III)
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Table 4 Stable phase structures of Ni(111) under different

strains
Strain, /%
Number
of layers
3 5 8 16 25
7 fce fce bee bee bee
10 fce fce bce bce bce
13 fce fce bce bce bce
16 fce fce bce bce bce
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Fig.4 Atomic magnetic moments of Fe (a) and Ni (b) on

near-interface layers (1-6L) under different strain modes
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Abstract: Taking the Ni(111)/Fe(110) interface as an exemplary case, we investigate the atomic structures, energetic, and the responsible
phase transition mechanism of fcc/bee heterogeneous interfaces from the first principles. The results predict the most energy favored
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