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(c) An electromagnetic material is
+ (bi-)isotropic ife= ci, f = }IT. ?: ET. ?: (T
(isotropic if { = { = 0 and bi-isotropic otherwise),
* losslessife=¢/!, m=pl, T=CH, and
« reciprocal ifé=¢!, f=n', f: —?T.

where AT denotes the transpose and A¥ the complex conjugate of the transpose A#*, of the dyadic A.

i. €= al+buyuy+uyuy), f=pl, {=(=0
—anisotropic, lossless, reciprocal

ii. é=al, m=bl+cuyuy, I=(=0
- anisotropic, lossy, non-reciprocal

iii. €= a?. ;=1= bi ?: ci f: —cf
- bi-isotropic, lossy, reciprocal

iv. §=al, fi=bl, {=jdxI (=jdxI i )
- bi-anisotropic, lossless, reciprocal Note that(dx )T = —d x 1.

v. Hall effect:
J=0(E+ RoE xBy)

The permittivity dyadic is:
VxH=J+jweE=0(E+ R0Ex By) +jowcE
= (0T- Ro*Bo x1)-E+jecE

= R 2 = 22
= jw (c-jﬂ)njisoxl E=jue-E
w w

= 2 =

= .0\= _Ro =

= e=(e-]—)l+|—BoxI
w w

—anisotropic, lossy, non-reciprocal
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