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WHY IS NANO DIFFERENT FROM MACRO?

O Nano®meek)= dMaaorstcal e si mpl y refer

Fundamental distinctions exist between Nano -Scale and Macro -scale.

Examples of the Nanoscale World

- Placing single atoms on a surface
A Cryo STM images d single atoms, logic, science

- Growth of a nano -particle
A Properties progress from surface -driven to volume energy

- Catalysis
A Surface chemistry + configuration change
kinetics/energetics for chemical reaction

- Nano-Composites
A Optical sensors
A High tensile strength Portland cement
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Cryogenic STM
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AND Gate,

Formed by CO
molecules arranged
on a Cu(111)
surface.

Scanning Tunneling
Microscopy (STM)

Atomic imaging and
manipulation on surfaces

1. Logic AND gate in the initial configuration. A single CO in the center becomes part of a
Xenon atoms on Ni(110) - Eigler and Schweizer (1990) chevron when both arms X and Y have propagated to the center. Blue circles represent CC's
that are going to hop during the operation of the logic gate. Red circles are not going to change
their location during the operation ofthe gate.
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j l' {‘ ( | { 2. Logic AND gate after input X was triggered 3. Logic AND gate in the final configuration. All
rF N and the resulting cascade propagated to the CO molecules have hopped to their final

central molecule. The remaining cascade is locations.

now a simple linked chevron cascade. Green

circles represent CO's that have hopped to

their final location.

Molecular assembly

Quantum corral




More Examples of the Nanoscale World

- Self -assembly
A Raindrops; snowfl ake# é; surfactants
A Salts, metals
A C60, CNTs, tetrahedral amorphous carbon, graphene, diamond
Properties and interactions totally related to structures

- Surface passivation.
A Corrosion; C on metals; Hydrophilicity; BioActivity of surfaces; H on Si;
native oxides

- Polymers 6 Diblocks; patterns guided
(energy minimization theme)

- Organic Molecules
A Protein folding, RNA, DNA, etc.
A DNA sequencing
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