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Reaction- (color) diffusion

A B

A B



Reaction-color diffusion (PBC)

A B
Transparent reflective & reactive boundary

A B



Transients



Steady-State



Adolph Fick 1855

ji  Di
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Color fluxes

ji  Di

i

x
i  A, B

Di  Ds  0.0339 kT 2 / m
RAB 

A

A B

pkin  0.000729



Inhomogeneous Hard Sphere Fluid
reactive boundary = hard wall

ji  D
i

x
?



Comparing fluxes

jA  0.669 103 inhomogeneous

jA  0.937 103 bulk



What to do?

 Consider Di=Di[i(z)] ?

 Consider a different equation?

1) ji  Di

i

x

2) Smoluchowski equation

ji  D
i

x



v. Smoluchowski (1906)
Kramers(1940)-Klein(1922)

Chemical kinetics and diffusion approach: the history of 
the Klein-Kramers equation, S. Zambelli, Archive for History 
of Exact Sciences, 64, 395 (2010)
Brownian Motion: Fluctuations, Dynamics, and 
Applications
Robert M.  Mazo



Extracting the force K(z)
from the SS profiles



Alternatively:
measure  K(z) directly



K(z) = Solvation Force





K(z) from three routes

1. Force measurement
2. PDT
3. Fluxes and Profiles

Note, route 3 assumed:

D = constant = D(b)



Inhomogeneous
Hard Sphere Fluid
in gravity





Finding D(z)



The intrinsic density profile

D  D int (z) 

int (z)  (z0 )mg(z z0 )



Checking K(z)
in gravity



Checking the fluxes, jA & jB



For inhomogeneous fluids use

and combine with the solvation force.
This also works in the presence of slowly-varying fields (e.g., 
gravity)
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D(z) D[int (z)]

Concusion

Question

What is this? A B

B A



The effect of Reaction Probabilities



v. Smoluchowski (1906)
Kramers(1940)-Klein(1922)



profiles



ex(z)



D(z)  ji i
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ex(z)  in gravity


