You have red Richard P. Feynman’s (RPF’s) talk, now answer these question and write a summary of his talk, not (much) more than a few paragraphs, one page

1. RPF stated that when a fine half-tone (circular) dot in the Encyclopaedia Brittanica were to be demagnified 25,000 times, is would have 80 angstroms in diameter, i.e. occupy an area of approximately 5 10-17 m2.  






9 points total
Now assume a demagnification of 50,000 times. How many such dots can be placed without overlap on a single US letter sized sheet of paper? Assume that each of these dots on a single US letter sized sheet of paper may have one of 128 gray level of intensity, (i.e. no intensity, = white circle/no dot at all, full intensity = pitch black dot). How many bits of information would be represented on such a sheet of paper. Assume that a letter size word document (words and images) contains approximately 50 kbyte. How many letter sized pages would result if one were to print out the bits of information from above with an information density of 50 kbyte per page?    

(Orders of magnitude estimates are OK because the paper sheet is not manufactured with nm accuracy and precision.)  
2. Does RPF predict that there will be more or less useful properties that materials can possess?







3 points
3. Why can’t a nanomachine run from an internal combustion engine?          3 points
4. How many atoms store one bit of information about a biological cell?   3 points
5. Why were transmission electron microscopes not better at the time of Feynman’s talk ? 








                 3 points
6. What kind(s) of approach(es) does RPF propose for how to write small (do nanofabrication? Are they top-down or bottom-up approaches or hybrids of the two?









3 points
7. What kind of a transition from one phase to another does RPF suggest in order to make small computers? Phase is here defined thermodynamically as some a region in space with homogenous physical and chemical properties, e.g. water and ice are phases of chemical compound H2O).




3 points
8. Why are computers that are build out of miniaturized components faster that their counterparts that are not miniaturized?                                                 3 points
9. Are the laws of physics different at the nanometer scale (tens to hundreds of atoms) from those at the meter (human beings) scale?


3 points
10. Is there a physical principle that forbids manipulating matter at the atomic level, one atom at a time?







3 points
11. What is the relation of nanoscience to fundamental physics?
3 points
12. What is the basis of the theory of chemical processes?

3 points
13. Are magnetic properties size dependent? 



3 points
Have fun, 45 points total, don’t forget to write your “summary”/assessment/opinion piece on the speach.
