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Scanning Tunneling Spectroscopy and Mass
Transport at Surface of Redox-Reaction Synthesized

Gold Flakes

Student: Wei-Tso Lin Advisor: Wen-bin Jian

Institute of Electrophysics
National Chiao Tung University

Abstract

Scanning tunneling microscope (STM) is used to study surfaces of gold flakes,
fabricated by redox reaction. In addition, Transmission electron microscope (TEM) is
used to take atomic image and diffraction pattern for the evaluation of the lattice
constant. The composition of gold flakes is confirmed, as well, by energy dispersive
spectroscope (EDS). The area and thickness of the gold flakes are about 100 1 m? and
40-80 nm, respectively, which are measured from scanning electron microscope (SEM)
and atomic force microscope (AFM) images. According to the structure observed in
AFM images, gold flakes are divided into two types. The Type | flake reveals
well-defined layer structures and the Type Il flake shows island structures. In this
thesis, we investigate the mass-transfer phenomenon and the scanning tunneling
spectroscopy (STS) on both Type | and Type 11 flakes.

We observe a peak at -400 mV, which belongs to the surface state of Au (111), on
Type |1 flakes while it is not observed on Type | flakes. In addition, we adjust the
tip-surface distance to study the STM tip effect on the mass transport on both types of
flakes. The change of island area as a function of scanning time is recorded. The

physical properties on the two types of gold flakes are different.
I
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2-2 ¥ 7 &t 3# (scanning tunneling spectroscopy, STS)

d2-1-2 Bk A i Bk it ST eh IR % 6l & o1 B R g -
B AR AR ¥ ® 1960 #d J. Bardeen[2]4% ' eI® s o 4 F ka0 Bk
FLRg R ehf] it o W) 2-6(a)A * 2-6(b) & 2-6(c)n B ks (D& (c)vF d

LR BT R B 2 AN REF T S B (electric state)

¥4+ :
Z
0

B 2. 6 (a)Bardeen f2§# 7 g2/t » & B(b)fr(c)a B3+ 4 Siafg v o

Eemi@dp 0 5T A AR GdE AR S R R e e S

[ fjooo[f(EFT — eV +¢) — f(Eps + €)]pr(Epr — eV + €)ps(Eps + £)de » (2.7)
A9 f(E)={1+exp[ (E-Er)/keT]}" A 7 F &~ # Zn#k(Fermi distribution) @ Em &
FE P mp K g 0@ Esi & A e F K i £ k=1, 38E-23J/K 5 A %k ¥
#(Boltzmann constant) o § % 35 4r — /R Atk &+ FF o En=EisteV o 2 4c i R
FHESEREZF DR AR L GIAR A 7 TRRITAL o 0 E o1 HRE
B4 e i 8 R (density of state) & K A F SnBc A MR REX VAT S
FE4 3 #ic(unit step function) > P73 %% n &
[ fOeV pr (Epr — eV + €)ps(Eps + £)de > (2.8)
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2-3-2 = HPH-RBF % o Wi (field gradient induced surface

diffusion)
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Aspects 278 (2006) 33.
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and Films 8.4 (1990) 3570.
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