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> In a Perfect Electric Conductor
(PEC)

,
the

(1

time varying field quantities
are all O .

nx (E, -E= o

E
E
eMatter Interactionsstitutive Relations

In general
,

B= fo(E,M)
B = fz(E, M)

AssumeFo,is arelinear functions .

f(x) =x
,
f(x) = n2 , f(x) = x + 1 ?



f(ax +by) = a f(x) + bf(y)
.

Case1 Frespace

D= GoE to = 8 .

85x10
*

Fim

B = MoF Mo = 45 X 10-7 H/m.

Lass Isotropic& Homogeneous

Esotropic : Independant of vector direction

of ECF .

↑
->

Homogeneous : Independant of position.-

~
relative permittivity
T (dielectric constant).

B =E = Er toE

~ relative permeability .

TB = MFT = Mr Moth



What is Er & Mr ?
-

↳Og

--- = q
N

-

per unit
vol.solarizationVector .

ELEs (Dipole moment per
↑

↳YeE
unit volume).

↳ electric susceptibility.

E= E+ P)

EttoXeE
= Coll



Typically Xe30 => Er >I

But
,
this assumes

that the material

response is
instantaneous. t-

- In reality Xe can be engineered or

can look like it is negative
=X meta materials
-

Similarly, magnetic
T susceptibity.

B = MT =MrMoT = Moll +Ym)
=M
t magnetization

Vector .

i)M : Paramagnetism.

Weak & not permanent

ii) Mut " Diamagnetic (Levitating frog)-
Very weak & opposite direction

repelled by permanent magnets.



-

smiii) M1 : Ferromagneli-
Strong ; nonlinear hysteris

.

Permanent magnets .
"Sub-domains

↓ ↓

[Antiferro, Ferri , Super para, Ferroele .

etc..
E & M
-

homogenea(t) I 7.
j= P

B(z) = M(z)π(t)
T. CE =P

↑E =P

#isotope
is

T
e
·

D, E - can be related using a matrix?



= E
↳ tensor or matrix.

E = Er
Exx Ex yExxem][

tzz

↳These could be

dep . on F

E : [ExO Biancas medium .

- [Ex]-Uniavaanum
Case 5 Bianisotropic media
--
- Zeta - magneto electric
- tensor

= E + H
B =E+ π

↳ electro magnetic tensor.


