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HYDROGEN ADSORPTION ON GaAs AND InP (111), (111)
SURFACES STUDIED BY HREELS

Hou Xiao-vuaN  Yane Suu  DonNe Guo-sene  Dine Xun-MIN  Wang XuN

(Surface Physics Laboratory, Fudan Usniversity)

ABSTRACT

The hydrogen adsorption on GaAs and InP surfaces was studied by high resolution ele-
ctron energy loss spectroscopy (HREELS). The stretching vibration modes of Ga—H, As—H,
In—H and P—H bonds corresponding to different energy loss peaks in the spectra were all
observed. However, the As—H vibration mode was usually confused with Ga—H “phonon
echo” peak which is the Ga—H vibration mode plus an optical surface phonon loss. The id-
entifying of As—H from the “phonon echo” peak could be done only by comparing the rela-
tive intensities of the loss peaks. The experinental HREELS show that the bonding between
the adsorbed hydrogen and the surface atoms was determined largely by the surface atomic
structure and electron distribution. For the GaAs (111) surface, only surface Ga atoms form
bonds with the hydrogen under low expesure, while at high exposure both As—H and Ga-—H
bonds could be formed. On InP(111) surface which was treated by annealing under phosphorus
pressure, in addition to the In—H bond the P—H bond was formed even at low exposure. Only
P—H loss peak could be seen on InP(111), which suggested that such surface was fully termina-
ted with P atoms. In the case of forming facets on (111) surface, both surface group IlI and
group V atoms could from bonds with hydrogen,



