
ColombSystems charge
density

Potential energy : U : [Sd&/d&y/-=pi
where
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Point particles : plil= :Sir-xi)
whereqi is the charge of the ith particle.
Assume two possible values for qi: e

Electric potential :
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Then U= (d) 61%) nir = [q:ki)
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where we drop "diagonat" terms with itj
corresponding to self-interactions.

-ebye-HickelMean Field Theory
Work in GCE , where
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We write
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Here glit is the thermodynamic average
of the charge density at 8 and (F1
the thermodynamic average electric potential.
We assume that the fluctuations by and sk
relative to these averages are small in some
sense--small enough that in the energy
w= (v(y(z+Gy((((r) + 34(71)
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+ [JddSp(7)Sp()
we may neglect the last term . Then

U =
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with No =d& P(y) .
We now have

E = eWomT#IzrX*(adre-oeFl/leBT)
:
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We now demand
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local potential

As v -> no we must have charge neutrality
or the energy will blow up . Thus
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I. e. No is the number density of either

species at infinity. So
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Thus
,
and dropping the bars,

p() = - zend sinkIt
Next we invoke Poisson's equ :
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where yextii) is the external charge

density. If led loT, then

-2 = k> 4 - 45 ext
where

Kp:== Delee
length

Suppose yext(r) = QS(r). Then

↓ (2) = De-Ker (Yukawa potential)

y (5) =QSirl-Q

NotefromDieE =
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and Sarp(i) =Y(0) = 0 = perfect screening -


