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. . . nanoscience and nanotechnology

will change the nature of almost every
human-made object in the next century.

—The Interagency Working Group s

on Nanotechnology, January 1 iﬁ!
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The end of the
road for silicon?

Max Schulz

Computer chips continue to shrink. But the discovery that alayer of
Silicon dioxide must e at least four 1o five atoms thick @ function as an /E]
insulator suggests that silicon-kased microchips will reach the physical -
limits of miniaturization arly next century.
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he gate oxide causing the chip to fail.

In 1925, Lilienfeld patented’ the first B
qeld-effect device {one where current flow is i
nodified by applying an electric field) based
m silicon, but he probably never got it to B

ork. It wasn’t until 1960 that Kahng
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wide semiconductor field-effect transistor
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Reconstructions as templates
for self-organized growth

M.Y. Laiand Y. L. Wang Jian-Long Li et al.
Phys. Rev. Lett. 81 (1998) 164 Phys. Rev. Lett. 88 (2002) 066101
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By Chemical Synthesis & Growth:
le Wall Carbon Nanotube
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Helical Mesostructured Nanowire Arrays

A general methodology that utilizes confined mesoporous silica as template for preparing highly ordered mesostructured nanowires and
nanowire arays is developed. The prepared Ag, Ni, and Cu,Q nanowires, with unprecedented mesostructures of coaxially multilayered helical,
and stacked-donut structures, have the unique features of hierarchical organization, modulated surface morphology, high surface area, and
chirality. Surface-enhanced Raman spectra from a silver mesostructured-nanowire bundle are presented,

Y. Wu et al. Nano Lett. ‘04
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Directional Walk of W on W(112)
Produced by Chemical Potential Gradient (Field Gradient)

Bpo

Edge

Tsong, Walko, Kellogg, Wang ‘72, °75 ‘82
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T. Madey et al.: Formation of pyramids by two |
comp. systems

T-Y Fu et al. PRB (2001). Atom perfect & chemically inert Pd-covered W(111)-base
pyramid. Thermally stable up to ~1000 K, h ~ 1.4 nm
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Field emission: extension angle ~ 6° Kuo et al. NANO Lett. 04
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Directional walk Neck formation

2. Field Evaporation:
Atom transfer between tip & sample

Neck Formation
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Manipulation in nanoscale
Thermally stable at 300 K

Neck Formation (700 x 1000 nm) Field Evaporation (70 x 100 nm)
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Biotinylated cyvsteine
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7, knot - N~ Three-dimensional structure of

Stuck object

myoglobin

Optical Tweezers: by light-dipole interaction with
a dielectric particle. A. Ashkin
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2004 Sumatra Earthquake 010 min

© Kenji Satake, National Institute of Advanced Industrial Science and
Technology, Japan ﬁﬁji fi IP AS


http://www.nature.com/news/
http://www.nature.com/news/2004/041229/multimedia/041229-2-m1.html
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