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Abstract .

surfactants, for example, Ag or Sn. In this paper, We have studied the difference of growth for these

We have the homoepitaxial layers on the surfaces of Si(111) with and without the adsorbed

two cases by the observation of intensity oscillations of RHEED specular spots during the growing pro-
cesses. In the case of growth without the adsorbed surfactants, the Si atoms fill first the stacking fault
layer of Si(111) 7 x 7 structure. Therefore, the irregular oscillations are observed in the early stage of
growing process. However, in the case of growth with the adsorbed surfactants, the surfactants already
have the y3 x /3 structures on the surfaces of Si(111) at the adjucate temperatures of 300~600°C and
190~860°C for the surfactants of Ag and Sn, respectively. We also find that the number of oscillations
is a little larger for the case of growth with the adsorbed surfactants. The reason for this is that for the
case of growth with the adsorbed surfactants, the activation energies of Si atoms decrease due to the

segregation of surfactants toward the growing surfaces.
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Fig. 1. A schematic diagram of the RHEED-AES

system.
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Fig. 2. A schematic diagram for RHEED spot in-
tensity analysis process.
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Fig. 3. The log-log graph of substrate temperature
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Fig. 4. Intensity oscillations of the specular spot
during growth of Si on Si(111) in the [112] inci-
dence. The electron energy is 20KeV, the glancing
angle is 0.4° and the substrate temperatures are
Room temperature, 400°C, 500°C and 700°C.
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Fig. 5. Intensity oscillations of RHEED during
growth of Si on Si(111) 7x7. Loy
(a) Intensity oscillations of the specular spot. 0 4 8 12 16 20 24

(b) Intensity oscillations of the (3/7, 3/7) spot.
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Fig. 6. Intensity oscillations of the specular spot
during growth of Si on Si(111)-Ag(1ML). The
electron energy is 20KeV, the incident azimuth is
[:115], the glancing angle is 0.4° and the substrate

temperatures are Room temperature, 400°C, 500°C
and 600C.
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Fig. 7. Intensity oscillations of the specular spot
during growth of Si on Si(111)-Sn(i1ML). The
electron energy is 20KeV, the incident azimuth is
[112], the glancing angle is 0.4° and the substrate
temperatures are Room temperature, 400°C, 500°C
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Photo. a. Si(111) clean 7 % 7 structure, azimuth{ 112]. Photo. b. Si(111) 8 7 x 7-Si structure, azimuth| 112 .

Photo. e. Si(111) /3 /3-Ag structure, azimuth| 112 ] Photo. f. Si(111) 2,/3x 2,/3-Sn structure, azimuth( 112]
(6=1ML, Ts=400C). (6=1ML, Ts=RT).



236

400CA T Ha e Agel HEElow, Siol
4%4ste % /3 xJ/342e]  RHEEDY
Myl AU ole FUFdol YW
o2 #HsEA FRUA Siel EHE ko)
et #H3 AMAAE FaAA F7 d Rl
g AzEd.

¥o] dFE 1992d % w&E 723 K
Baguel Aol ¢g A9,

a

2oEd

1. Shozo Ino, J. Jour. of Appl. Phys., 16, No.6,
891, (1977).

2. T. Kawamura, Yamanashi Univ., Yama-
nashi 400, Japan.

3. M. Jalochowski, Surf. Sci. 218, 556(1989).

4. G. Lilienkamp, C. Koziol, and E. Bauer,
Physikalisches

institut Techische Unive.

10.

11.

12

o aehs A A3A A3 (1993)

Clausthal D-3392, FRG.

. T. Ichikawa and S. Ino, Surf. Sci. 105, 395

(1981).

K. Takayanagi, Y. Tanishiro, M.
Takahashi, and S. Takahash, Surf. Sei.,
164, 367 (1985).

. H. Daimon and S. Ino, Surf Sci. 164, 320

(1985).

. C.E.C Wood, Surf. Sci. L441, 108(1981).
. J.H. Neave, B.H. Joyce, Appl. Phys. A31, 1

(1983).

J.M.van Hove, C.S. Lent, J. Vac. Sci. and
Technol. Bl, 741 (1983).

H. Nakahara and A. Ichimiya, Surf. Sci
241(1991).

. T. Ichikawa, Surf. Sci. 140, 37(1984).



