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HfC

Synthesis, Characterization and Field Emission
Properties of Hafnium Carbide Nanowires
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Nanostructured Materials
“There’s Plenty of Room at the Bottom.” — Richard Feynman.

Fullerene Structure

Discovered byRobert Curl, Harold
Kroto and Richard Smalley in 1985

Carbon Nanotube

Iijima, S. (1991). Nature, 354, 56

0D-Nanodot

Masuda, H. (1996). Jpn. J. Appl.
Phys., 35,126
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1D-Nanowire 2D-Nanobelt

<�����F�9���I�����;�)��H���A8��
2��� )�		�
��,���,��C

50

One-Dimensional Nanostructures

Long aspect
ratio

Large surface
area

Sharp tip

Perfect
crystallinity

Small size

Tunable band-
gap

Microscopic
probe

Structural
enhancement

Micro electronic
devices

LASER devices
Hollow

geometry

Hydrogen storage

X-ray machine

Microwave
devices

Free electron
laser

Catalyst

Nano electro
mechanical systems

Nano capsule

Electron emission
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Flat panel
display

Electron
microscope
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Development of Transmission
Electron Microscope
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Field Emission Gun
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Field Emission Stability
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Material Candidates
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Nanowires Along Other Directions
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Composition Distribution
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HfC (Hf+C)

CH4 Gas

Growth Mechanism
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Different Morphologies
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Fabrication of Nanowire-Based Field
Emitter (I):����
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Fabrication of Nanowire-Based Field
Emitter (II)2���7�
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Field Ion Microscope (FIM) and Field
Evaporation
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Field Emission Pattern
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I-V Curve
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Cold Emission
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Calculation of Work Function
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Emission Stability
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Emission Stability
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Emission Stability
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Emission Stability
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Emission Stability
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Emission Stability
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Little decay and fluctuation with only some steps.
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Summary
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