EE 400/546

Journal article #6

Assigned 2/25/05, due 3/4/05

“Life at low Reynolds number”, E.M. Purcell, American Journal of Physics, 45, pp. 3-11 (1977)
Background review:

1. E.M. Purcell won the Nobel Prize in Physics in 1952 for discovering nuclear magnetic resonance (NMR).  In the 1970s, he became interested in biology after following the work of his friend Howard Berg.  Their collaboration resulted in descriptions of the motion of E. Coli, and in 1984 they were jointly awarded the Biological Physics Prize of the American Physical Society for their work.  The paper you are reading, “Life at low Reynolds number”, is a transcript of a talk E.M. Purcell gave describing their work together.

2. Review Reynolds number, Stokes drag force, and critical viscous force from the web or from your undergraduate physics text.  Get a feel for what the values of these numbers tell you.

3. Review our discussion of diffusion from article #3, “Dynamics of Single mRNPs in Nuclei of Living Cells”.

E.M. Purcell does a wonderful job explaining the subject – he must have been an amazing teacher.  He does many “back of the envelope” calculations throughout the paper.  Try to do these yourself.  For example, how does he calculate the coasting distance of a bacterium?  

By using basic physics, E.M. Purcell attempts to answer the question “Why do bacteria swim?”  What is his proposal?  What is his justification?

Enjoy the great article!  Come to class prepared to discuss the basic concepts introduced in the paper.

