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Y] GaAs Si GaAs Si Gads Si

1IBA MBE 1BA IBA MBE IBA IBA MBE IBA
111 3.69 3.76 4.14 4.35 4.45 4.59 0.76 0.73 0.67
110 4.18 4.18 4.14 4.85 4.86 4.65 0.75 0.74 ©0.61
111 3.91 4.18 4.14 4.58 4.91 4.59 0.75 0.69 0.67
00T 3.72 4.12 4.21 4.45 4.82 4.87 0.69 0.72 0.46
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HAARNENEREE, BYA—HK, ¢WEEL RETELEAERRBLE), XMEHR
TREH2002E/L.
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FE(001)TE b X W& 3 I, JX 156 B 2% 1 o RO S 1 S B #E Si % B R/NBET LB MG, X
ERORBEEL, TERAXEEFEFUREZEAMAIEENREERTAX. ETRAE
WHIEH,7E GeAs BYJLAMRE L XBHERTIxT Si K, WA RHBAIEK.
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Comparative Studies of Electron Affinities
ard Work Functions for GaAs and Si
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Abstract

UPS involving core level photoemission peaks (Ga 3d for GaAs and Si 2p for Si)
is measured for the (111), (110), (111), and (001) surfaces of GaAs and Si using the
Iight from a helium lamp (21.2 eV and 40.8 ¢V) and from the Berlin synchrotron ra-
diation source BESSY (108.6 eV), respectively. These surfaces are prepared by ion bo-
mbardment and annealing on cylindrically shaped GaAs and Si crystals with [110] as
their axis. The GaAs cylinder is in addition prepared by molecular beam epitaxy yield.
ing As-rich phases on (111) and (001). The work function ¢ and the electron affinity
x are evaluated from the low energy (secondary electron) threshold and the energy po-
sition of the core level photoemission peak. It ig shown that due to the crystal polarity
and differences in surface composition,-the electron affinity depends strongly on the
orientation for GaAs. For Si, the missing bulk polarity is responsible for the small
variations of yx, which may be caused by the different surface reconstructions. On
GaAs, the variation of ¢ and x are essentially parallel indicating no strong band bend-
ing variations. On 8i, however, the relatively stmng variations of ¢ indicate strong
variations of the band bending.





