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Abstract — The phase transition on the surface which several adsorbates (K, Mg, etc.) are deposited was
observed by Low Energy Electron Diffraction (LEED) and Reflection High Energy Electron Diffraction
(RHEED). We took the photoelectron spectra from the valence and core level at several oxygen
exposure. For oxygen adsorption, the surface state in valence spectra diminished concurrently with ST, §
2 peaks in core level spectra and surface periodicity turned to 3 1. Especially even on the Si-deposited
surface the same result was observed. The surface is recovered to 3X 2 by post-annealing. These results
suggest that the phase transition from 3X 2 to 3x 1 on the Si(113) at initial stage is induced by a re-
arrangement of atoms on the substrate, not by the formation of overlayer.
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Fig. 1. (a) Bulk-terminated surface, (b) Ranke's 3x1
model-“dimer-and-adatom” modelf4], (c) Ranke's surface
void model {4}, (d) Jacobi's asymmetric dimer model [5],
(e) Dabrowski's interstitial model [6], (f) Wang's puck-
ering model [7].
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Fig. 2. RHEED images of K/Si(113) surface-(a) 3x2
pattern from clean surface, (b) 3x 1 pattern from K-de-
posited surface.
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Fig. 3. RHEED images of K/Si(113) surface at an-
nealing temperature 200~300'C-(a) 3X 1+1X 5 X 2X pat-
tern, (b) 22 pattern from K-deposited surface.
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Fig. 4. The phase diagram of K/Si(13) surface at each
substrate temperature and deposition time~dot : con-
tinuous change, W: weak, +: mixing phase.

102 Wslglon 200°C o= 3x10] 2Xx29}9)
B3k AA EF9A 2x22 #Esigch 300~
400°C ) A= 2719 3x1 BHo] AR o2 1X
5, 2x 27} 7k E¢AS AA el 2x 23 wWEkslel
t} o] Ko g o} F FAlstch. mdk Mg/Si(113)
3x2A6l M= A 27] F2A] 3x 1222 Aol
7} AAE o 54 JAEoA 250°CE FAR A&
oA 1x1, T2 E co2x 47} FHAE IcHFig. 5).
&}l Y. Fujisaku et al.2] Al Gag] F2of] glolAx A}
$- 27| F3A| 3x1 phaser} Aol IAE Y} o
23 d#e FAAEE 8 o 5 o AL AA,

450°C)

400°C
c2x4

350°C|

300°C| 3x2 3x1

250°C

Substrate Temperature

200°C Ixl

1

¥ T L Y T

0 2 4 6 8 10

Mg Deposition Time{min)
Fig. 5. The phase diagram of Mg/Si(113) surface at suc-
cessive substrate temperature and deposition time.
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Fig. 6. Succesive valence spectra as increasing oxygen
exposure. The feature SO is assigned as non-bonding O
2p (P.e.=21.2 ev, normal emission).
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Fig. 7. succesive surface sensitive Si 2p sepctra taken as
increasing oxygen exposure (P.E.=124 ¢V, normal em-
ission).
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