COnSf'ﬂ‘w{'iue Qc\c&lon For Dielectric meo\au

® Now  we wil specify  dhe  cucrents  In e medivn
usuc\.\\\:} we (')iurde, ‘k\.\em in\-o ex'l@f‘r\aj ('H/\ose

@\LP\iciHj Spec,l(aecl /81ven ) and lmecl'\um C wrrents
which are . Specified by &  constituliye eq n “
® Y

2%

o
Ty

!

*

al b

- B
o TR, (e
a o€

.Y y L
@ Ownce AL NS Spec\{—ieel WE (ovnn WUse Char qé Conseruq};om
i y

@] : 7
'to 'plnc; P =

(9_{_f>+ vg =0

- y ; =
@ \re o 4(\)'_'.“1‘. 0SS an  Expangion wn [E ﬁxelo\s.
@O Write  down all  pussible  terms allowed by

SB Mmg{-rb
_@ NQ%\QC,* %"‘I"\Q\C\S WCo( No \W CUV'\A- V4 Nocee SPQ_}}OJ

C&P—r'\vcx}cwas (we wll «;\)usk{ﬁj e \negl«zd lacker )

- \Leep ‘C"-f‘S'\" order LA E

L4 O\J\SO AS S Uy -2 S iSO‘l‘f‘opic v"\eclibwv\

Typically if the medium as length scale ¢ ,,;c;o and time scale Ticro, the ratio
scales as a typical velocity which is much less than light ¢hicro /Tmicro ™~ Vmicro <K
c. For light the length is L and the time is T' ~ L/c. The spatial gradients are
controlled by licro/ L, while the temporal gradients are controlled by Tiicro/T -

Br e I T




® hew ;; ARCTIE e | R R

These break T-veversal

4 =g s x QuEN wor St e O E

™Mo

—. J.‘c e re\le-f“sal S o Suymmebey 54 e EOM
> = =

then E s +-reverse ev@.\n/ While Zg 1S {- reuergeJ

0dd .

Thus the terms o Ow\cl d—i. L:)*"EOJE time f“&vefScJ
0».«\& &C,SC{}\af 0\159190&@5 Proc&SSé_S (OL\MG L%U ? i

. O£¥Qﬂ 0~ Is Ve SW\OA\ ‘P'OV‘ im}w\aj‘ors Cunol Can
_

Le dlquvdeeP/ B wnpbals’ 10 4 moksstol\e . dunds Jg“-O"E

1S He dormin ant tern, ,

o Fucthec

/

Each h.%ker order tecnn ls Sq‘{)forﬁ’@éoh
Whew e time Scaleg of the E--Fie\d > i 5
e much  lenger than  microscopic  time - sele ¢
O i = : ) ol :
leadd\\ ¢ o A= X o= for inswlators (dielecteics)
O dr"\o\-\- 5

LN

=
_ =0 E‘_ ‘Fov' ComdwC{'Of_S




Ccnslviﬂkem ch,\&a\\'ovws (.Covxkhwe@\ )

.pecu&\ . /D;mc\nsiOnSq}\ Am&lhsiﬁ ¢
N ¢
Now we give a long winded version of why higher order derivatives are small
[J\ ‘—\ = % L _ S= SEc,mo(j
[ -
m 'S M=z m e‘(er
{ E—\ = Q. 9 3C\n0f'\{
L _\ Tl U U
™M
S s hus  expect
L] = %~
in fact y is of order unity for most materials
[CY;, S g ~ T . (ov even less)
> TENPIUN
Z
— K&
L/)%] = S Xy ~ T -
v LEMAR B =% 2 &2
to =5 3
G -_—
O_x_% ~ bmicra

[
[ d

While ‘pov' e rmolCeo~ bime Scal(el T >> "Ch;.cro

4 E cod Q€ ~ | €
1 T

o We are assuming insulators here




Cq n‘_gjti('\,x,e/v\lf P&\OO\\‘OW ( Fiﬁm\)

T
WS ok (ewes(- or e = The %FKO\IQV\JV X DoMSIOA
|

we are assuming insulators here
poleci Y'C\}‘mv\ vecto—

YA S S —
=y ) ( p 4 E l Vh@ol()o:buworm
\j;f= 9, P |V P
N,
1 \ ’
/ \ 1 -even
%:5 T"UJJ; T-even
SQ we CBn wO"I‘ | 4 )
Sl the Chorae Jensily, e
° From ) }
Pl = k-3 anel  Jlwk) = ciwP e 153

F'\f\cj th}k) :“'_-k"[{; or }\p: \-V)r;

L

®
Or CGV\\J hfwe Uhsec& L@ora\\nodc{ ${>“CL:

S, p + ;9 P o

3 Lo P ) S A ‘
f(P ) >-‘O =)D l(P'=""(9'P

L -

we could add a constant, but we are requiring overatt Tieutratity here—




Cov\sjr{\‘\&g\/\\' QQ\Q)(\ on N EOW\

With 1l s we %e/\ the €q\s oE Mot oW °
V- E = F o, VxE =0
U el (ext
V' E = - V' P t P,
NEN
V- (E +P) = \ Wt Pz xE
: et
‘ﬁof‘ lineor fSo{'”f{C
VXE = Moetten
G debine (D = £+ P\ ond  $ind
L— l (
V'D = P"‘«r‘\' ) A \
S c4s ot MO-eCd S Coic ek \
Ve =6 ]
L J
Where D = P (A xx ) E for a7 lincar med; iy
> b
- is&’cm{g’;( Y"\QA;\A,VV:
{-\ NeeN™ ‘f‘&\o&(o\r\ B

&=l




~—,

e ma

‘ ” C; €\, ‘er@\l\\s

bave

ERN
| T\\Q_!’?— S & net
] V\?a@\@\/é ) ,C\aqgf‘as. |

oy the  nterface
feam the maderial

e Sucfece C\“sw?%g_, o
he .___.ﬁxié.\:,nqx.- ot eee™
o ox  Ahke

wWec foce s

—\LL_\GJ ' )Cor S«rwp l:f,gi_t}

oot ot j o shoned s
- VP

o %)'c f-r‘e\/toqj
Paga "



R(E,-E, ) = -7 -(B-?
YT A g . =
I A
e /QX’r ™M ot =
\ ‘Por S"lmvp\ml[n‘
So — -_,‘ -

T\/‘\’\< s whedl  we exﬁped based on

. —H,\Q A‘; ‘QO\Q ‘D;C+ Wre




.T\)e(d\'ov\ Yo e Dipsle  Picdure (see edso  Jacksan L",%)

.C.C“'\Sl&er G ]oo(,a\r]ze& OL'QQ+ 5 cg,\ncn \Q/JVS Cﬂe&erm‘.v\é_
the Pojrcnhqx a:\ T:>

—— A F
ﬂ % G:)i M One  Csu)d ‘\o?e Haolt
U ‘ ) the potent N 1S g}ueh

bj 0. Sum @( A;‘pa(e Po*ew}io_ls

—T\\e, ?o{'enﬁo& ot g LS

W(z) = \ c&?(o £ mad (1) N Ao O ot (XY

§
SER SEE N ,\3 4T 7 -7 |

) .
w\'\a\’e_ (‘0 Twns over the Yolume %0{ X funsg

over +Hhwe Sw*f«c&

v )
LK,S'LQ%\ P = - V p &ﬂJ
ond J = —?\/(/?;-_PJI) '"P‘_LOP > h T
7 \}
= n-?

,r\n&

L@(r) - S&?r 'QRP\C%) \




integ cave by porks
3 P"
’—-af\o‘ = & _ /~jl \ A (% (F-:’)
AT 7 -\ Sl \qmIR -7 | 4T -2
Lee\(k\mo\ 'ko P
0
4, [
S = > o ] S ) ‘¢ >
o) = (o\3r P-(e-r) - (Aa -/P \ (o\oL'—P/
Gy -7 J Gvje-s)
A

JaE-g)
N— e

7

——\
Vs hos Hle "Corm O‘( o -ol'\po\e, ‘Ci@U Leom
€ o~ch

Uolume 6\€m 0»\4




