!'_ 2.4 Poisson Laplace Equation :
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:h ¢ Introduction:

* Charge distribution is given, E and ¢ can be found : Coulomb
Law or Gauss Law.

*In many practical problem,
charge distribution is not known.
But the potentials of conductors .
are measured, we can find pand E ———
in the surrounding space . B E

= And the charge disribution on the conductors can be computed
by using the boundary conditions .

m==)> Poisson — Laplace Equation will be discussed !
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* 2.4.1 Poisson- Laplace Equation :

< From: divD =p, ,ife=const:

——> A(D — —& (Poisson’s equation)

E

% There is no free charge (p, = 0) : free space (vacuum), air,
perfect dielectric .

> A(ﬁ =0 (Laplace’s equation)

» If € # const, the potential is the solution of :

diviegrad(p)|=—p,| (rn |divlegrad(@)]=0
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* ¢ General procedure for solving P-L equ. :

i. Solve Laplace (if py = 0) or Poisson (if py # 0) equation by :
< Direct intergration if ¢ : one variable.

Separation variables if ¢ : more than one variable.

ii. Apply the boundary conditions to determine a unique solution.

iii. Havingo: find E = —grad(p) and D =¢E.
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* *» Special cases for solving Laplace equation :

A(D =0 (Laplace’s equation)

If ¢ depends only on the first variable :

= Cartesian: 0|99 =0 = |p=Ax+B
ox | Ox _
= Cylindrical: li r% =0 = (DZAIHV-FB
ror| or|
) | A
= Spherical: 1 0 rzsmO% =) == p=—+B
7*sin@ or | or r
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Vi dul: Dung dkién bién cua ¢

Tim thé& dién giita 2 ban cuc tu phang ,
hicu th§ U=1,5V?  Gidi

% Gia st ¢ chi phu thudc vao x : ¢ = @(x).
0 >@p=Ax+8B

d’o
dx

<+ Do: Ap=0=

=
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* 2.4.2 The direct intergration on D field :

a) Phan 16n cdc vat mang dién trong ky thuit cé tinh déi xing.
Khi d6 the dién chi phu thudc vao 1 bi€n toa do. Kéo theo
cic vectd D va E ciing chi c6 mot thanh phan .

. % %
b) Dua vio phuong trinh : [ d1VD =Py | hay|divD = 0

==) Bifu thiic ciia D (va cdc hiing so tich phan).

o= D
¢) Vectd cdd trudng dién : |[E = —

qp)

d) Ap dung: Uab = L_}b Ed! suy ra cac hiang so tich phan .

(Dung diéu kién bién ciia thé dién : suy ra truong dién)
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Vi dul: Xac dinh ¢ tit vectd D

Tim th€ dién gitta 2 ban cuc tu phﬁng , : AA 3
PN A 1T = e
“* Do ¢ = @(x) nén : 6=DX3X. i
s« Tu: divD =0 :>an:0 / /
ax 0 | 2 3
— - —
—> DX=A=C0nSt m— E:DX d x :éax
€ €
d
o e A A gU - —
sms U= [Aa By o afU L EIUy
€ € d d
3 ‘U .. U . U
“* Theo dnghia: ¢=I—dx —— 5 |d=U——x
Jd 4 d
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