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Atomic scale desorption and deposition of hydrogen (H) atoms on H-lerminated $i(001) surfaces by a scanning tun-
neling microscope {STM) huve been studied. Hydrogen atoms are extracled at either pelarity of sample bias voltage.
Desorption rate of H atoms shows a power-law dependence on tunnel current (7). When H atoms are locally extracted
from a Si{001)-(3 X 1)-H surface, the dihydride rows partly disappear and instead new monchydride rows appear. Oppo-
site local phase transition from 2 X1 structure to 3 X1 structure is also observed using H covered tips. Silver (Ag)
growth on a pre-patterned Si(001)-(2 X 1)-H surface has been studied. An isolated dangling bond site can be cccupied

by an isolated single Ag atom or a 3-dimentional Ag cluster. On a wire of dangling bonds, Ag grows layer-by-layer
along the wire.
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Structures of the SH001)-(2% 1} surface (a) before
and {b) after adsorption of H atoms and those of (¢)
single-line and (d) double-line Si dangling bond
wires.
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(a) and {(b): Filled statc images of Si dangling bonds
(bright spots} due to H desorption from the Si(001)-(2
X1)-H surface. The dangling bonds were created at
300 K by scanning the STM tip along a dimer row at
a speed of w=2 nm/s and (2) V;=—7 ¥ and 1,=3.0
nA and (b) V,=+3.5 V and 1.=3.0 nA. () Cross-
sectional profiles of three different portions A, B, and
€ of the dangling boad wire shown in (a): (A) One H
atom is desorbed from the left side of a dimer row;
(B) One H atom is desorbed from the right side of a
dimer row; {C) Two H atoms are desorbed from both
sides of a dimer row. The correspending structures
are shown at the bottom of each figure.
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Fig.3 STM induced desorption rate (R ) of H atoms as function of tunnel current (7)) for (2) negative and (b) positive sam-
ple bias voliages. The tunnel current (L) as function of (¢) negative and (d) positive sample bias valiages (V2)
which give rise to 50 % desorption of H from a $i(001)-(2 % 1)-H surface along a line scan of 2 nm/s by an STM
tip. Results are plotted for temperatures of 300 K, 380 K, 450 K, 570 K, and 610 K.
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Fig. 4 An occupied-state STM images of Si(001)-(3X1)-H
surface (a) before and {b) after a line scan of a STM-
tip. The tip was scanned at w=2 nm/s, i=—7.0V,
£=0.1 nA, and T.=300 K from the top right to the
bottem left. The arrows in (b} show newly created
monohydride rows. (¢) Schematic diagram of phase
Iransition process between (3 X1) structure and (2%
1) structure.
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Fig. 5 An occupied-state STM images of Si(001)-(2x1)-H
surface (a) before and (b} after a line scan of a STM-
tip. The tip was scanned at w=2 nm/s, V;= —9.5 V,
I=10nA, and 7,=450 K from the top left to the bot-
tom right, (¢) Schemaltic diagram of phase fransition
process between (2X 1) structure and (3X 1) struc-
ture.
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Fig. 6 () and (b): STM-images of the 8i(001)-(2 X 1)-H sur-
face with Si dangling bonds (a) before and (b} after
deposition of Ag. (c): STM image taken after addi-
tienal deposition: of Ag. (d) Cress-sectional profiles of
bright spot A in {a) (broken line) and that in (b) (selid
line) perpendicular to the dimer rows.
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Fig. 7 (a) and (b): STM-images of the 8i(001)-(2 % 1)-H sur-
face (a) before and (b) after fabrication of a dangling
bond wire. The bright line from the top left to the bot-
tom right is the dangling bond wire, (¢}: STM image
taken after deposition of Ag. {d) Cross-sectional pro-
files perpendicular to the dimer rows of the Si dan-
gling bond wire in (b) (broken line) and the Ag wire
in (¢) (solid line) at two different portions A and B
shown in (b) and {c}.
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