Books for Study and Reference
1. Foundation of EMT — Third edition —John R. Reity, Frederick J. Milford and

Robert W. Christy.
2. Electromagnetic theory — Prabir K. Basu and HrishikeshDhasmana.

3. Introduction to Electrodynamics— David J Griffiths.
4. Electromagnetic fields and waves— P.Lorrain and D.Corson.

5. Electrodynamics— B.P.Laud.
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6.199 BOUNDARY RELATIONS
1. Boundary conditions at the surface separating two substalices

Llet us examine, how the. electric field changes at the boundary between two different mediz -
electric field change that occurs in going from one ] ; : B
_ . medium to another is determ -

ideas in electrostatics, namely, etermined by the twls

. (Q) the firstis Gauss's lawie., f ,D.d§ = Q and

We shall apply Gauss’s law't Indri _
L Lk ; the cylindrica] surfa
'anmial component of displacement vector [ to th
average normal component of displacement E
_inward normal. By making the height of th
curved _aurface to the flux is taken ag Zero,

D,,AS-D,, AS=Q

vector p

€ cylinde
Thus by G

rti the face of the box in medium 2. 7,
J ?ppmaching zero, the contribution &
HSS's law, the tota] flux,
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Fig. 6.16

e secomd ferm of left hand side of this equation is negative because D ,and AS are oppositely

S0 Wa can wnie,

3
a:rbah :%:

_seme s the charge per unit area on the boundary of the two substances. According lo equation
. 37, <ve mormal component of the displacement vector D changes at a charged boundary between
e Felecirics by an amount equal to the surface charge density.

15 houndary is free from charge o = 0, then equation (6.50) reduces, | -
D,, =D, cal(0:91)
i ke normal component of displacement vector is continuous across the charge free bnundmy

e Two dIEfECIFICS
Tn's -._¢_Jl now use the idea that the electrostatics field is conservative, the 1ntegral nf E around a

i path,

..(6.50)

2222
:1':-

L:!
lthj

de_jfdn jEdl+IEd!+IEdf 0

cD DA

d"'_"l

%y =ziing the path length BC very small approaching zero, the work alung the segments BC and DA
" the pa : nma] to the boundary is zero even though a finite electric field may exist nnrmal to the

53“"‘-'"* Therefore, the line integral of E around ABCD rectangle i 15,
E Ax—E, Ax= 0, AB=CD=Ax
i 21

Thus the :angﬂnfm! components of the electric field are the same on both sfdgs of a boundary between
40 dielectrics, In other words, the fangential electric field is continuous across such a boundary.

L. Boundary conditions at the surface of a charged conductor

If one of the substances (medium or dielectric) considered above is a conductor, for example, if
medium 1 is 2 conductor, then the electric fi old inside the conductor is zero, consequently, since there

—

2% 0o permanent dipoles in the conductors, the polarisation P must be zero, then according to

tlation (D =z E+P) D is also zero,

Dln - 0
Thus equation (6.50) reduces,
D, =0 '. | IR L,.{0.53)

Scanned with Camscanner

Scanned with CamScanner



This * N
S expresses the Important result that the normal Ormal

com :
ponent of the d isplacement just outside the conductor

s e
qual to the surface charge density on the conductor. As

medium 1 is a conductor (o, # 0) the field E,, in medium

1 .
must be zero under Static condition. Equation (6.52)
reduces,

F2 =0 (659) F oD

Al Ls, the tangential component of the electric field just

oulsi _ _
5 ;‘idﬁ' conductor (a dielectric conductor boundary) must
ero.
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