wmoX

AKiifHEE Vol. 15, No. 5, pp. 305-310, 1994

STM [T & % Se iiB A5 U= GaAs (001)
XEBEEDOHE

FINFHE - RIFINEE - =FR%a - HE R

B B - ABRA

AU TR
* BKEE PR SET

B - B3R

®305 DL WHKLES 1-1-1
®980 (UG R 2-1-1

(1994 4£ 3 H 3 H3AF, 1994 4E 3 B 22 Hitikiki)

Superstructures of Se-Treated GaAs(001) Surface Studied
by Scanning Tunneling Microscopy

Hidemi Suicekawa, Haruhiro O1cawa, Koji Mivake, Yoshiaki Aiso,

Yasuo NanwicH1, Tomihiro Hasuizume* and Toshio Sakural*

Institute of Materials Science, University of Tsukuba, Tsukuba 305
*Institute for Materials Research, Tohoku University, Sendai 980

(Received March 3, 1994 : Accepted March 22, 1994)

Under the condition of low chemical potential, a 2x3 and other new superstructures, the axes of
which are in directions different from crystal axes, were observed for Se-treated GaAs(001) surface

by scanning tunneling microscopy (STM).

These structures were explained by the dimer model

where buckling structures of the Se dimers play important roles. The controversial 2x1 dimer struc-
ture was also observed; however, the corrugation in the 2x1 cluster was very small (~0.01 nm),
which is considered to have caused difficulties in the observation of this surface by STM.
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Fig. 2 (a) STM image of Se/GaAs(001) 2% 3
structure : Vs=—2.0V, Is=20 pA,
(b) Magnified image of (a) including a step
structure,
(c¢) Cross sections along a-b and ¢-d in (b),
(d) Schematic drawing of STM image sur-
rounded by a rectangle in (a).
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Fig. 3 Two possible structures to expiain the
observed 2x3 STM image.
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Fig. 4 A comprehensive model to explain the
Se/GaAs(001)-2% 3 structure.
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Fig. 6 Cross section of a Se dimer in the 2x3

region.
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Fig. 7 STM image of the Se/GaAs(001) surface
with new structures other than the 2X 3 struc-
ture: Vs=—2.0V, Is=20 pA.
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Fig. 8 Dimer structures of Se/GaAs (001} super
lattices.
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