Phy 101 Study Guide
1. Scale of nanotechnology 
a. Cut paper – 28 cuts = 2 nm in 8.5 “ paper strip

b.  Strand of hair (100 microns) ( 1 km

1 nm ( 1cm

100 nm or less – nano

2.  How do we look at nano anything?

a. Optical Microscope – 1 micron

b.  Scanning Tunneling Microscope (STM) – Electrons tunnel – only look at conducting samples – 0.1 nm samples

c. Scanning Electron Microscope – focusing Electrons – 10 nm

d. AFM – atomic force microscope – 10s nm – microns – laser beam reflects of cantilever with tip
e. We can also manipulate nm objects with AFM and STM

3. Characterize nano objects

a. Light ( spectra
b.  Light or electrons ( study conductivity

c.  Medically ( Attach molecules? Are they safe? Toxicity? Can we get them to the target?

Good resources:  Nano Brochure and Sci Am Articles from Nov. 13 on website
4.How do we make nano?


Bottom – up – Using molecules to build objects


Top-Bottom – Using instruments to cut away to the nm scale


Many nanodevices use both\

4. Some nanoobjects

a. Nanowires

b. Carbon Nanotubes

c. Au nanoparticles -- nanoshells
d.  Nanospheres – not always gold

e. Nanocrystals

f. Nanorods

g. Biomolecules – miselles, ATP rotor, 

h.  Atoms – usually too small

5. Conductors/Insulators/Semiconductors – device structure modeling and operation

6. Nanowires – 

a. Fabrication

i. Au nanoparticle determines their diameter

ii. Heat them up and add constituent gases

iii. Nanowire grows out of bottom of Au NP

b. Size – 10-100s nm in diam, microns in length

*****10s of nm in any device – quantum effects ****

c.  Uses of nanowires

i. Sporting goods – gear to the wear

ii. Sensors – biosensors – strain – electronic circuits
iii. Conducting & semi-conducting depending on material

7.  Carbon Nanotubes (CNTs)

a. How made

i. 2 ways – arc furnace, growing like nanowires (Co, Ni or Fe NPs)

ii. Different structures –Armchair, Zig-Zag, & Chiral

b. Properties of the CNTs

i. 1-10 nm diam, Microns long

ii. Stronger than steel

iii. Flexibility

iv. Conductivity – thermal & electrical

1. Armchair is mostly conducting

2. Chiral and Ziag-Zag are 1/3 metallic

v. Lightweight
c. Applications

i. Stress devices

ii. Alarms & sensors

iii. Circuits

iv. Drug delivery – because hollow

v. Growing bone and other tissue

8. Gold Nanoshells/spheres

a. How made

i. Si sphere on which Au is attached

ii. Add a molecular layer for Au to grab

iii. Au particles ~1nm

iv. Then, coat the rest with larger particles

b. Properties

i. Au is neutral, or inert, in the body

ii. Hollow

iii. Heat up when hit with light (laser), also when hit with sonic waves

iv. Conducting

c. Uses

i. Medical – coat the Au nanoshell /sphere with molecule that will attach to target cells, heat them to kill the target cells
ii. Wound closure

iii. Au nanoshells – drug delivery

iv. Highly specialized circuits – will not be like wires ( sensors

v. Nanospheres of all types – target various cells (with molecular coating) and then we can image them

9. Health Issues

a. Nano removal

b. Over time, will nano-objects in body affect health

c. Toxicity – materials comprising nano—people in manufacturing sites, people living near them
d. Ecological affects – getting into air, food & water
10. Ethical and Social Concerns

a. Robot control?

b. Manufacturing nanodiseases, nanoweapon

c. Monitoring and privacy

d. Technical workforce – some jobs lower educational levels – exposure levels?
e. Sharing our knowledge

11. Risk/Benefit analysis

RISK = Toxicity x Exposure time

Read Ch. 13 from Nanotechnology Demystified on Health
