The Ergodic Hypothesis

or

What we did in Class today (4/16/2004)

Side note that I forgot to mention in class:  In the partition function spreadsheet that I have mailed to you folks, I used the letter Q or Qtot to indicate the product of partition functions for each type of energy (qrot, qtrans, qvib, qelec, etc.). I probably should have used the symbol qtot for this instead of Qtot.   Please don’t confuse this with the partition function, Q, for the canonical ensemble.  

In class today, I mentioned the ergodic hypothesis to connect Q with q.  Q, you’ll recall is related to the probability that one of the 
[image: image1.wmf] collections  of N particles has the total energy Ei by the following equation
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The point of the ergodic hypothesis is that there is nothing special about how I select the N particles that have that total energy Ei.  I could have taken them all from the same collection in the canonical ensemble, as is implied by the above equation, or I could have taken half of them from one collection and half of them from another.  At the extreme, I could have selected one particle from each of N different collections, the ergodic hypothesis says that it does not matter to the probability expression.  So, if I decide to make the number of collections, 
[image: image3.wmf], equal to the number of particles in each collection, N, then I can make to canonical partition function just the product of the individual partition functions for each of the N molecules.   


[image: image4.wmf]
for indistinguishable particles

or
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for distinguishable particles.

That’s the point I was trying to make

Bottom line:  The ergodic hypothesis says that the likelihood of any of the many collections of particles in substantially different than any other collection is vanishingly small and therefore all of the collections behave essentially the same.  

Homework:


Use the partition function spreadsheet I gave you to calculate the internal energy E and the entropy of a mole of Ne gas at 100 K.  (hint: how many contributions to the molecular partition function are there?-after all, this thing doesn’t vibrate, rotate, and its electronic partition function is essentially equal to 1)

have a good weekend

C. Nash
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