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volatile 
liquid

Why did the “bird” “drink” 
water?

Hint:  The action continues on
its own only after the
cloth coating on its heat with
becomes soaked with water.

361-18 Lec 29
Tue 23oct18
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lower case z =  Collisions per second per molecule
proportional to: Speed x How crowded x How wide

= Average Speed x Molecules m-3 x   Area
≈ urms x    N/V x    π(diameter)2

≈ (3RT/M)1/2 x   6x1023 p/RT      x    π(diameter)2

≈ 21/2 * R * 300/0.028)1/2 x 6x1023 1x105/R/300)  x 3.14(4 x 10-10 )2

≈ 9 x 109 collisions s-1 mol-1

z ≈ 1010 collisions s-1 mol-1   Memorize!

for N2 gas at 300 K and 1 bar



3

We made p  1010 times 
smaller

What happens to the mean free path?  It was 50 x 10-9 m
z  collisions/sec per molecule = ?

361-18 Lec 29
Tue 23oct18

http://en.wikipedia.org/wiki/ Kinetic_theory_of_gases

1 collision per second

http://en.wikipedia.org/wiki/%20Kinetic_theory_of_gases
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106 atoms/m3 300x106 mi
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http://en.wikipedia.org/wiki/File:Translation
al_motion.gif

From 361 Lec 30
Thur 22oct14

http://en.wikipedia.org/wiki/File:Translational_motion.gif
http://en.wikipedia.org/wiki/File:Translational_motion.gif
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How Far2

per unit time
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for 1 
dimension
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This movie that shows 
what a typical FRAP 
experiment looks like. The 
first two frames are prior to 
any photobleaching. Then, 
a small (1 μm) intense 
beam photobleaches one 
side of the cell. These 
frames are omitted from the 
movie. The rest of the 
movie illustrates the 
unbleached GFP diffusing 
throughout the cell until the 
bacterium has its original 
intensity profile.

James Weisshar Lab,
U. Wisconsin

Fluorescence Recovery
After Photobleaching

GFP = Green Fluorescent Protein 
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https://www.youtube.com/watch?v=CfRvmtBdZ9I

https://vimeo.com/21096943

https://www.youtube.com/watch?v=CfRvmtBdZ9I
https://vimeo.com/21096943
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Gas Liquid

small

Large
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C=C0e-mgh/kBT i.e.,  Boltzmann Distribution

Flux is positive upward; what is the concentration?

It is falling!
each molecule
Is falling 
downward:

It is!

What is the derivative of concentration?

Note: use molecular mass;
Molecules behave independently

C0 is concentration at sea level
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Conc.= C = C0 e-mgh/kBT,
i.e.,  Boltzmann Distribution

DYNAMIC EQUILIBRIUM !
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Why e ? What is natural about the natural log?

ex is its own slope

and its own integral 

slope of eax is
proportional to itself

e-mgh/kBT
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