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Abstract The effects of atomic hydrogen on step bunching of GaA s grown by MBE on
high index substrates including (100), (210), (311), and (331) are investigated by atom ic
force microscopy measuranents Comparative resultsw ith and w ithout atom ic hydrogen
show that atom ic hydrogen assisted M BE results in a reduction of the Ga diffusion length
on high index surfacesw hich exhibit a high density of steps at typical grow th conditions

On (311) surfaces step bunching ispromoted by atomicH. (331) surfacesexhibit step ar-
raysw hose lateral periodicity of steps become snaller w ith atomicH. On (210) surfaces,

themorphology show s a snaller size island structuresw ith atomic H. Only on (100) sur-
face, the shapesof island on the surface are smilarw ith and w ithout atomic H, w hile the
surface becomesmore flat under atomic H. W e considered that the increment of Ga diffu-
sion length mproved by atomic H enhance the 2D grow th mode on (100) surface W hile
the reduction of the Ga diffusion length on step structures surfaces is caused by atomicH,

w hich are relevant for the accumulation of the complex microscopic step structuresby pas
sivating A s dangling bonds to be temm inated by atomic H. It is expected that the mprove-
ment of step bunching by atomicH ocould be gpplied to the direct grow th of low dimension-
al structures in a controlled w ay.
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