
-mectrolytebetween conducting plates
-z = L

=*I Viol = 0
,
V() = V

#
- f

-t = 0

- = kid = d = Ackpz + Be-kpz

& (c) = 0 = A +B = B = -A

↓(4 = V = Ac+ekp = 2Asinh (kpL)

So we have A = - B=t and

↑(7):it
DH theory is valid provided &1 , : . e.
there are many screening charges with in
a volume Xp



Electron gas : Thomas - Fermi screening (T=0

Assume $1%1 smoothly varying. Define a local
Fermi ware rector bli) by

Er: -ep(r
=> kr()= (2 +e()]

The local electron density is then

n(r)= = no)+
wheref(a) = 0 .

Prisson's equ:

->d = 42nd)/1+-1) - unyext
1

I ↑

uniform neutralizing background external
charges

If led/ <, then

&↳:2 p-4yet
~

k



with 14tF = Kane TF valid provided

nX 1 where XTF = KE = TF screening length .

For general dispersions, we may write

Suli) = ed()glEi
- 2p =4π)-eSn) = 42g(z)k

and thus Ke = 14 regle)" .
A point charge

& gets screened , so Glit : De-Kir
~

&TF atom

Ion = nucleus of charge + Ee and electron
cloud of charge - Ne

.
Assume isotropy.

Define

Er + eq(i)=X
with Xlul and ro as yet undetermined.
We expect an unscreened nuclear change at
short distances

,
hence X101 = 1 . The net

imic charge is Q = (z-N)e.



Again , kil = () (EF +CK)"so

8 'd = the . -4nzeSt
and with 22. for isotropic , so

8 = e.
= Z. .X"(

=(H)
=>ze
*
"

Mn)=33
Thus

,
settingro 0 .

88521as

we obtain the TF equ ,

x"(n)=(H)



Boundary conditions :

· X(0) =

· For positive iors , with zN , there is
perfect screening at the irnic boundary
R = nr with X (n#) = 0 and

E/Ril =Ne = -d
=- Xu* -n

*Xin

=> - n
*X'(u + ) = 1-

For an atom
,
N = z

,

and there is no

finite atomic boundary where X/n*) vanishes.

Try a power law : XIn + al = Cn-P

X" = p(p+1) (u - (p+2 =_31 - 13p +1/2
Thus [ (3p + 1) = p +z = p = 3

(k = p(p+ ) = 12 = 2 = 144



X

-
8

! zN unstable

i~ziN z= neutral
XCal-14443
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