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The chemisorption mechanisms of C12, Br2, and 12 on Si(100) 2xl1 are quite similar
while those of F2 and 02 are quite distinct. For the heavy diatornic halogens (cl2,
Br2, and 12), the sticking probability increases with incident translation energies
above 0.1 eV, and the largest initial sticking probabilities are obtained at the
highest incident engergies, with SO equal to 95 - 100% for I2 and Br2, at low
incident energies the initial sticking probability, SO, decreases with increasing:
surface temperature while at high incident energies the sticking probability is
independent of surface temperature. In addition, for CI2 very low energy meolecular
beams can be prepared, and the sticking probability is observed to decrease with °
increasing incident energies between 0.02 eV and 0.06 eV. Therefore, all these
heavy diatomic halogens can adsorb via precursor - mediated chemisorption at low
incident translation energy and via direct - activated chemisorption activated
chemisorption at high incident translational energy. For all incident kinetic
energies, the chemisorption probability decreases linearly with coverage (S=S0(1-0))
for the three diatomic halogen gases. This suggests that a single site is required
to initiate the direct chemisorption process and the precusor irc intrinsic.
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(8) Cly, Bry, Iy, and Fy, O, Chemisorption on Si(110) 2x1

mchunismpdonmechanismsofaz.Brz‘andlzonSi{l&)ulmquiuﬁrmmwmmo&oszgnqozm
quite distinct. For!bebeavydiammicbabgem(az.hrz.andlz).mesﬁchnguobabﬂityinamscfwuhqum
tanslation cnergies above 0.1 ¢V, and&elsgenhﬂﬁﬂs&ﬁngpohbﬂiﬂsmobmingdaﬂhehg'h&ing@u
energies.with Sg equal © 95 - 100% for [, and Br,, and 80 - §5% far Cl,. A1 low incident energies the initial
sticking probability, S, decreases with increasing surface temperature while at high incident energies the sticking
probebility is i of surface terperature. In addition, for Cl) very low epergy molecular beams can be
prepared, and the sticking probability is observed to decrease with increasing incideot energies between 0.02 eV and
0.06 eV. Therefore, all three beavy diatomic halogens ca: adsarb via precursor - mediated chemisorption at low
incident translation energy and via direct - activated chemisorption activated chemisorption at high incident
translational energy.  Fos all incident kinetic energies, the chemisorption probability decreases linearly with
coverage (S = Sp(1-8)) for the three diatomic halogen gases. This suggests that a single site is required to initiate
the direct hemisorption process and that the precursor is intringic.

Currently. we are studying the chemisarption mechanism for Fy and oz on both $i(100) 2x1 and Si(111) 7x7-
Both Fy and O, have chemisorption probabilities which increase with incydent translational energy indicating that
they have the usnal activated chemisorption mechanism at high transiational energy. In addition, they both exhibit
the inverse terperarure effect & high translational energy, the sticking probability increases with increasing surface
temperature. This has been seen before for O,/Si(100) by Engel and was ascribed to thermally assisted activated
chemisorption; bowever, our results on F5/Si(100) & Si(111) sbow the mechanism is more intricate. For

Fa/Si(100) and Si(111), the activation harier is sofficiently small that we can increase the translational energy so
highthanhcstickinguobabiﬁty:ml(goestolw%andd\mﬂuinvusemperanueeffectdisapprats; we are
now repeating these experiment an 0,/5i(100) & Si(111). Therefore, either at high translation epergy the molecules
mMthﬁmﬁMmthﬁ&eWy&MmMchwﬂmmdoncmmm
there is more than one activated molecular chemisorption channel. We bave also recorded the temperature
programmed desorption (TPD) spectra of SiF, and SiF  from F,/Si(100) and F2/Si(lll) and observed that the
maximum covaagcand]?bpeaksamatunwmofmeixidthzmhmmgy (Note: This data is still
mmmmqmmummmnmmmmme). The dependence of the TPD and

®) Cl;/GaAs(100) Ga-c(8x2), GaAs(100) As-c(218), GaAs(110) 2x1

Initial sticking probabilities were measured for monoeacrgetic molecular chiorine the Ga-rich GaAs(]
c(8x2), As-rich GaAs(100) o(2x8), and Stoichicmetric GaAs(100) (1x1) sarfaces. Om’uz; mdncacnt;e pl::ccogg
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darect component 1o chemisorption.  Measurements of sticking versus coverage at low encrgy showed that the
ptwmwmechmmm 1S intrinic at 300 K. Total energy scaliog is observed on both the Ga-rich GaAs(100) c(8x2)
mface’ d th smlnomcmc GaAs(110) (1x1) surface for both precursor mediatied and direct activated
chemisarpeion, indicating highly corrugaed gas - surface iDlERction nrwsnfisle
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GaAs(100) and GaAs(110) surfaces by (5. The Ga-rich GaAs(100) Ga-c(8x2) and the stoichiometric GaAs(110)
{1x1) sarfaces form stable ardered ) mmmwazuml The ardered overisyers
famed are AsCl on the GaAx(110) (Ix1) suface a30d GaCl oa the GaAs(100) Gac(8x2) surface. In contrast, the As-
rich GaAs (100) As-o(2x8) surface undesgoes continuous uptake of Cl, cader equivalent conditions. All three
m«mbitoouinmwofazaufmcmm K, whae continuous etching is knows
foacc.  We have shown tat the Ganich GaAs(100) Ga<(8x2) and the stoichiometric GaAs(110) (1x1) sarfaces
muwnmmmuwwdmn&mnmw@dwqm
surface temperatures above 600 K. This slight pre~ctch disrupts the surface ander and exposes malriple dangling
boads. The disrupted soxface does not allow for & monochloride passivartion layer to form; instead, volatile
trichloride products form, leading 1o continuoes eicling. Therefore, the dissociative adsarption of molecuiar chilorine
oo GaAs(100) and GaAs(110) surfaces involves 3 compelition between etching and passivation in which
mooochlaride passivatioa is favared only on the well-ordersd suzfaces.

(€) STM of Local Adsorbate Stracture as a Foaction of Chemisorptios Mechanism

Wehwdwdwedamiqwmadﬂnwdozammhm&mmm:mmdcw
beam and then examine the adsochaie structore with STM. - Using this technigue, we have identified the role of the
chaninpimmchﬁmhtmaﬁmdmwfadz.?rnduzuponSi(lll)ﬂx?surﬁ:aqu
K. When a Si(111)-7x7 is dosed with 0.05 £V Cl, (precursor mediated chemisorption). the dominant adsorbare
structure is SiCl islands. Thre SiCl iskands gre of Aagstroms apart at low coverage and nncieate at missing
ad-atom defects.  Coauersely, for 044 eV (L, dosing (direct activated chemisorption). island formation is not
observed and only single site ceater-adatom preferred chemisarption is present. It is proposed that island formation
mm%mm;mmmmmmmmﬂmquasnm

For Ty chemivarption oa $i(111) 7x7, there is no intrinsic physisoeption etaie ysisorphion state, and therefore
islmdzﬁ‘rmﬁuniswnbw.ixsdaunumw. wub?um@.nmcmz

eagler adatoms from adjacent anit cells; s is Goe to te center adaioms deidg more reactive as well as cepter
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