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The dillerence between classical theory and gquantum theory,
illustrating tunneling through potential barrier. This illustration
was used by Van Vleck in his last publication, the Julian E. Mack
Lecture at his Alma Mater, the University of Wisconsin,

in 1979, (After B. Bleaney, Contemp. Phys. 25 (1984) 320.)
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Scanning Tunneling Microscopy

h o5 2L
CHRTE
¥ 4 I .
Zi;%:é; ! //<é:\\ TR R
T T [
B Bll)

one /N

=V e (Cd

|t %R (R R R S i)

V D oE 4o 3 Ao R R enin R

C: ¥
d: F ot B B ol e

STM4, 4+

12/9/2008



A e b
A R ey

Scanning Tunneling Microscopy

;

Tip moves up and
. down to keep
current fixed.

Scanning
direction

Surface

(b)

Scanning Tunneling Microscope (STM). (a) When an electric current passes through a tung-
sten needle with a narrow tip (atoms’s width) into the atoms on the surface of the sample being
examined, the electron flow between the tip and the surface changes in relation to the electron
clouds around the atoms. By adjusting the position of the needle to maintain a constant
current, the positions of the atoms are measured. (b) STM image of atoms of silicon (b, John

Ozcomert/Michael Trenary)

(a)
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Atomic Force Microscopy
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Atomic Force Microscopy
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A quantum leap for electronics
Nanotube
transistor

1st transistor

Quantum-dot Quantum corral One-atom contact
turnstile

Ref: Nature 394, 131 (1998).
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There's plenty of room at the bottom.

The father of nanotechnology

Richard Feynman

American Physical Society on Dec. 19, 1959
at the Caltech.

€ Copyright California Institute nfechnnlngg_ All righs reserved.
Commercial use or modification of this material is prohibited.
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Surface Plasmon Resonance (SPR)
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Present Investigation

Composition of Shell

HAuCI, Ag/Au Alloy
AQ : -
replacing Ag
with Aus3*

3Ag° +AuCl, = 3AgCl +Au®

Ability of reducing agent

.. |

= Anisotropic growth
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Nano-channel
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Catalytic Performance

Oxygen Reduction Reaction (ORR)
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Reducing Agent Effect
Anisotropic growth
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Morphology
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Growth Mechanism
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Control of Shape 1-D Nanostructures
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Anodized Alumina Oxide

Ref: J. Phys. Chem. 96, 7497 (1992).
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Seed-Mediated Growth Method

Rods Ageing (16 h)
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Present Investigation aspect ratio = L/W

Growth Mechanism Ageing (16 h)

0.1 M Ascorbic Centrifugation
and resuspension

% I:a;iu % seedlnu% 1mLﬁ mLﬁ - ﬁ

Growth Step 1 Step 2 Step 3

solution Nanorods

Aspect ratio = 25

Gold nanowires of micron
scale don’'t be observed
in wet-chemical method.

Ref: Adv. Mater. 15, 414 (2003)
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Morphology

Aspect ratio = 60
World Record

J. Phys. Chem. B 2005, 109, 19553-19555.
(Most-Accessed Articles, 2005)
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Synthetic reactions

1st 2nd 3rd

l I I 0.25 mM HAuCI,
+ 0.1 M CTAB (surfactant)

‘ + 10mM Ascorbic acid

~ Room Temperature (28 °C)
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Morphology

[Ag*] = 0.004 mM
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Morphology

[Ag*] = 0.04 mM
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Plasmonic Optical Properties of a Single Gold Nanorods
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OyHa*

Aggregation of GNRs by specific antibody—antigen binding process resulting in the marked
wavelength shift and the reduction of intensity along with a significant widening of the
plasmon
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