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Relaxation of the first bilayer of InP(111)A surface 
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Summary 
Surface structure of InP(111)A is investigated by reflection high-energy electron diffraction (RHEED) rocking 
curves and first principles calculations. In this study, we use Ar ion sputtering and low-temperature annealing as 
a cleaning treatment that yields a (1×1) surface structure. RHEED rocking curves reveal that the interatomic 
distance of the top surface bilayer reduces as if the surface were under compressive stress. We perform first 
principles calculations based on a 2×2 unit cell to obtain a stable structure. The calculated results suggest that 
the top compressed bilayer is necessary for the surface energy minimization in structures missing In (or P) 
atoms. Taking into account of electron counting rule, it is concluded that InP(111)A-(1×1) surface structure 
comprises randomly distributed In vacancies with compressed bilayer . 
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