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Local Atomic Diffusion Triggered by Applied Voltage Pulse on Au(111) Surface
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Weinvestigated alocal Au atomic diffusion on an Au(111) surface by using a scanning tunneling microscope (STM).
The diffusion, which was dependent on atip material, was triggered by an applied voltage pulse. Using an Au tip, small
one-dimensiona atomic diffusion was observed during the tip scan around a position where a voltage pulse was applied.
As the result, finger-like stripes grew at a step along the [151] direction of the Au(111) surface. In case of a Pt-Ir tip,
large two-dimensional atomic diffusion was observed on the scanned area of the Au(111) surface. Movable Au atoms
around the position where voltage pulse was applied were swept by the tip scan with field gradient effect.
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Fig.1 (&) STM topographic image of the Au(111) surface.
Scan size is 500 nm. Sample bias voltageis 0 0.1V,
tunneling current is 0.8 nA. (b) Image of herringbone
structure on the reconstructed surface. Scan size is
140 nm, asample bias voltageis [ 0.005 V, atunnel-
ing current is 0.8 nA.
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Fig. 2
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Sequence of STM topographic images of the Au(111)
surface showing atomic Au diffusion induced by an
Autip after applying avoltage pulse of 0 5V for 500
usa (a) 60s, (b) 240 s, (c) 480 s. Scan size is 250
nm. (d) Curves of growing and reducing areas on the
basis of the original step indicated by the arrow on the
right side of (a).

Fig.3 (8 STM topographic image of the Au(111) surface at
660 s after applying a voltage pulse of (0 5V for 500
us. Scan area is 300x 300 nm?. (b) Crystallographic
direction of the grown stripes on the surface.
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Fig. 4 Sequence of STM topographic images of the Au(111) surface as increasing scan
areato show atomic Au diffusion induced by a Pt-Ir tip. (a) Image of 400x 400 nm?
on the Au(111) surface before applying a voltage pulse of [0 5V for 500 us. Dashed
squares (100, 200, 300 nm) indicate the areas of following tip-scanning. (b) Image
of 200x 200 nm? on the surface after applying a voltage pulse and tip-scanning on
the areaof 100x 100 nm? (c) Image of 300x 300 nm?, (d) Image of 400x 400 nm?.
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Fig. 5 Sequence of STM topographic images on the Au(111) surface as rotating the scan di-
rection with the Pt-Ir tip. Images (a) before applying a voltage pulse of (1 5V for 500
ns, and after (b) 530 s, (c) 590 s, and (d) 660 s. A mark of a dashed line pattern indi-
cates the same position on the surface. The arrows show the scan direction. After ob-
taining image (b), the scan direction was rotated by 60 degrees. Scan size is 300 nm.
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Fig.6 (a) STM configuration with electric field gradient. (b)
Surface potential without field. (c) Surface potential
with field.(d) Surface potential deformed by an ap-
plied voltage pulse.
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