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Table 1  Bulk calculation of Fe and Ni  
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Table 2  Calculated surface energies of major low-index  
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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 (γ) and interfacial spacings (d) for 

coherent Fe(110)/Ni(111) interfaces with different 

interfacial coordination types and strain modes 

Interfacial coordination  Strain 

modes 
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� 3  =>��$%?@ABCDE� Fe(110)/Ni(111) !	


��  

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, γ/% 

Number 

of layers 

3 5 8 16 25 

7 fcc fcc bcc bcc bcc 

10 fcc fcc bcc bcc bcc 

13 fcc fcc bcc bcc bcc 

16 fcc fcc bcc bcc bcc 

a 

b 
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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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Heterointerface Induced Crystallographic Transformation: Interfacial Strain 

Mechanism 
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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/bcc heterogeneous interfaces from the first principles. The results predict the most energy favored 

structure to be {111}fcc/{110}bcc (K-S). The crystallographic transition occurs only within the near-interface Ni layers. The responsible 

mechanism is mainly due to interfacial commensuration strains, without involving the change of atom magnetic moments at the interface.  

Key words: Fe/Ni; heterointerface; crystallographic transition; interfacial strain; first principles 
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