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Lycurgus Cup in Roman times

Dr. Juen-Kai Wang

The glass appears green
in daylight (reflected
light), but red when the
light is transmitted from
the inside of the vessel.

The Lycurgus Cup, Roman (4th century AD), British Museum (www.thebritishmuseum ac.uk)

F. E. Wagner et al., Nature 407, 691 (2000).




Electron collective motion in metal clusters

Dr. Juen-Kai Wang

MLl"-.ul T
| _qpu,rﬁ,

¢ cloud

Resonant excitation

Coherent oscillatory motion



B EREAN/ AU RR ES 1

BETEBNHEEHEEBANMITES - BFEAS
EiEMEHEOETRERANRREITRAOATEE -

FERE
BRETFRELEBANER (ANEZRERES TSR
¥ ) MAERmBE - SFNRR - BERESEEHEL
RONAFEENBET  SHEEBREAAMNTFEER
(M ELBEZEMNTZRE) - BIEFIHEEBEFT
A FITHER AR  EEAER LIES S P EEE SR
AlE R A AR B T RIBER A AR RV TR K R REh SR H
fER SRz AL TR -




Au nanospheres

b R R e R R e R T e B e T T Dr. Juen-Kai Wang

6 nm agg'lomera‘ted

C. J Kiely, J. Fink, M. Brust, D. Bethell and D). J. Schiffrin, Mature 444 396 (1998)



Au nanorods

Dr. Juen-Kai Wang
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S. Link, M. B. Mohamed and M. A. El-Sayed, J. Phys. Chem. B 103, 3073 (1999).



Ag nanorods

e R R R PR PR PR LY Dr. Juen-Kai Wang
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increasing aspect ratio (1-10)

C. J. Mumphy and N. R. Jana, Adv. Mater. 14, 80 (2002)
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Periodic Hermitian Eigenproblems in 1d

Irreducible Brillouin zone

K Is periodic: &l & & &|& &\& &|& &\& &
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Subwavelength hole

Transmission (%)

array

Dr. Juen-Kai Wang
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D E Grupp etal, Appl. Phys. Lett. 77, 1569 (2000)
L. Martin-Moreno et al, Phys. Rev. Lett. 86, 1114 (2001).



Spectroscopy of nanohole patterns
Dr. Juen-Kai Wang
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WL Bames, A Dereux, and T. W. Ebbeasen, Nature 424, 824 (2003)
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Intel Transistor Scaling and Research Roadmap

Transistor Scaling and Research Roadmap

90nm Node « High Performance Logic 2015-2019
2003 g5nm Nodel © oW Operating Power Logic
2005 Research
- ~~ 45nm Noge””
- . 2007

50nm Length &
(Production)

30nm Length
(Development)

Uniaxial
Strain

SiGe S/D PMOS
1.2nm Ultra-thin SiO2

20nm Length
(Development)

32nmknda }*’ - -...l
”
*

zous_ ~ 22nm Node
| 2011

\
-V Devicé
Prototype ‘

(Research)
E .':-:’E -V

15nm Length

(Research) 10nm Length
I (Research)

C-nanotube

High-K &
Metal-Gate
Options

Frototype I' nnwira g
Non-planar Tri-Gate [R¢seaeh) o i tvpe
Architecture Option | . (Researchy
) S - -~

Robert Chau, Intel, ICSICT 2004



yMpvERRD (&




R —B Y F T (R

Superconducting-Magnetic Electronics

suspending nanoparticle devices electrodes with a 5nm gap  ferromagnetic-superconductor device
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Nanowire electronic devices
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single wall carbon nanotube
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Photonic Crystals

Si-based 2D photonic crystal PMMA quasi-2D photonic crystal  PMMA-LOR lattice structure
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Nano Fabrication technology

Au-nanoparticle pattern | D-pillars
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O RV 30, 100000% 4.8
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Direct Methanol Fuel Cell (DMFC)
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Solar cell Thermoelectric material
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Several TE Commercial Applications

TE Modules (Marlow Indus.)

CCS - Climate Controlled Seat
Lexus & Lincoln efc.

TE coolers/warmers
Coleman -Igloo

Seiko TE Watch
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