Consider the particles in a gas centrifuge, a device used to separate particles of different mass by whirling them in a circular path of radius r at angular speed w. The force acting toward the center of the circular path on a given particle is mw2r. 

(a) Discuss how a gas centrifuge can be used to separate particles of different mass. 

(b) Show that the density of the particles as a function of r is
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SOLUTION 

(a) The effect of high angular speed is like the effect of a very high gravitational field on an atmosphere. The result is:

The larger-mass molecules settle to the outside while the region at smaller r has a higher concentration of low-mass molecules.

(b) Consider a single kind of molecules, all of mass m. To cause the centripetal acceleration of the molecules between r and r+dr, the pressure must increase outward according to
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