O00oDoDDbooo0obOo0oo000 No.b

gooon

1 Joooon

gbooooobooobooboboooobooboooobobooooboboobooboooOobOobo
oobooobooboooboooboooobooooboooooooobooooboooboooooooDg
bboobobooobooboooobobooooboboooboobobooooboOobooooobooonog
oboooOobooooboooobooboooooboboooboobobooooOobooooobooonoo
gooooboboooobooooooboooooobobooobooboboooobOobobooooboooo
goooooo

ooooooboooo0oOoobopOoO0O0OoODOOOOO0OO0OOODOOOOOODOOOOOODOD
oboboooobooooobooboobooboboboooooooboobOoboobobobobOoboonoo
goooooooooobooogn pgoboo

paArAyAz = [Py(z) — Pu(z + Azx)]AyAz
+ [P,(y) — Py(y+ Ay)|AzAx
+ [P.(2) — P,(z + Az)]AzAy
= —divPAzAyAz (1)
googono
divP = —pPd (2)

gboogoboobooboooboobooobooboobooboobobobooboo

eodivE = p+ pq (3)
ooooOoloDoDoo
D:€0E+P (4)
DoooQ
divD =p (5)

oboobOobooooboooooobooooobobooooobooooboOobooooobooono
goooOoOoOoOoOoOOOODOOOOODO AvVvOOOOOO

PAV = ANp (6)

Oo000OpO ANDO AVOUOOOOODOOODOOOOOOOODOOOOODDOOOOODOOOOOOOO
oboboobOoooooobobooobooooooobooooobooon

1 pi-(r—r;) 1 /N(r’)p(r’)~(r—r’) 3
= d’r
dmeg v —r/|3

pa(r) =

T dreg - |r — r;|3

(7)

lp+pa=p000000000000000000



O000000O0ON(r)Dr000000000000O0OOO0OOO0OOOOOO0OUODOOOO

L [N@OP()] | NE)p() - (r—1) | div' [N()p(r)]
av { r— 1] }‘ corp 0 r—r|

(®)

00000000div 0 ¢Y00000000000000000000000000000000000
oooooobobOoboboobooboo

o=l |
oooooo
P(r) = N(r)p(r) (10)
oooo )
$a(r) = 47350 |/;d_(rr2|d3r/ (11)

0000000000U000O0U00oDO0U0O0OO0UD (10)00 (p)bOoU0DooOOoOoPOOOOOOOOO
goooooooooooooooo
goooboboobboooooobobooooob bbb b bbb LbDbo
0000000o0o000020
P =yE (12)
0000x0000000003%00000
D=¢E+P=(50+ x)E=c¢cE (13)
O0e00000e/eo 000000000
gooobbbbooooobobbbboooooubbbbooooooboo
Elt = E2t (14)
Dln = D2n (15)
goooooOoOoOOOODODOOOOOOOOOOO0OO000000O000O0OOO0OO0O0O0O0OoOoOogod

obooooOobooooobooooboooooonoo
ogboobdd «e0D0OD0 e0D0O :000D0DO00O0O00D0O00DOO0DOODODODOODOO

—rcosHEy, {1—(8_80 > i—j] =¢1 (r>a)

2e0 + €
¢ = (16)
360
- 0F = <
7 COS 0<2€0+5) P (r<a)
oooooooooon
Ap =0 (17)
O0r=00000r 00O
¢ — —rcosfEy (18)
O000r=0000000000000O00O00O0O
091 092
Dip = —c0 2t = Dyy = 922 19
! 6031" 2 687" (19)

gboobuoooooobogoboboabo

2000000000000000000000000000000000000000000000000000000000
gooooooooooooo

3000000000000 00000000000000000000000000000000 xe0000000 xmO0O
goooooo




2 JOobuooboboon

gboboobOobooooboboooooboooobobooooboboooboOoboooobobn
obooobOoboboooboboxobooooooboooooboboooooobooon

mX + gradU = —¢E (20)

00000000mO00000000O0OO00000O0O0000000000e0000O0 (1.6 x 10719C)
oooooooooooOoo0ooooooooooOobo0oooDOooOooooOobOOooobuoOobOoOoOoDon

U(x0+x)=Uo+§:%x xk+§: %%X iyl (21)
k=1 0 i,5=1 0
Jooooobobooooo 8U/8xk:ODDDD
3.1 o
U(XO +X) = Uo-f—i’jZ:l 5042‘]‘55195] (22)
2
Qi; = 8:(3"823' - (23)

oobooooooooodooooboooodooooooooooodooooiddfe;; 000000
bbooboboooobooooboobooooboooobooboooooboOobooooobooonog
oono

3
Ulxo +%) = Up+ 3 %ai(xi)z (24)
=1

0000000000000000000000000000000000000000 (6 =1,2,3)0
gbobobobobbobbobobobobooooooooooooooboboboo2b0bO0oy
2000000100000 00O0001000O000DOO0OOOOOO0OOODLOOODOOOOObOODbO
oono

E(t) = E(w)e“! (25)

googooobbboooooobooboobog
x(w) = —e(—mw’T+ o)~ - E(w) (27)

O00000000000001I000000a0 o; 00000000000 O0O0O0O0O0O0O0O0O0O
oboo0O0b0on0 —exOOOOOOOOOOODOOO  NOODOODOOOOOODOOOOODO

P(w) = —Nex = Ne?(—mw?T+ )" ! - E(w) (28)

ubboobOoboooobooboooooboobobooooobobooooobobooobobooog
oboooboooooooboooobooon

Plw) =Y x(w)i B () (29)

j=1



uboooboooboooooboooooao

3
Di(w) =eoE" + Y x()i; B (w) = Y e(w)i; B (w) (30)
j=1 j=1

000000000D0ew); 0 x(w);; 000000000000 ODOO00OODOO0OOOODOOOOO
oood

w02 — w2
”_NeQ ! 1 (31)
Xig m wo? — w2
1
w? — W2
000000000w; =+v/o;/mO00000000000000O0O0O00OCOOO0OOOOOOOO0OOO
gooooooono
Pw) = x(WE(w) (32)
Dw) = ew)E(w) (33)

000000000000w? < we? (wp=+/a/m)000 x0e000000000000000D=¢E
0000000000000000000000000000000000000000x000000
0oooooo

X(w) = x'(w) —ix"(w) (34)

gboogoboooboobooboboobooboobooboobobobooboon
m(% + % + wp’x) = —eE (35)

gboabooaooobgooan

m ) wp? —w?+iyw
gooooa
Ne? wo? — w?
/ _ 37
X'(w) ( m ) (wo? — w?)2 4+ ~2w? (37)
Ne? wy
" _ 38
X' (w) ( m > (wo? — w?)2 4+ y2w? (38)

0000’ 0000000000000000000000000

boboboobooboobooobooboboboboooboobooboboobooobooboOobOoboooon
oboooooboooooobobooooobobooooobOoboooobooboooooOobooonoo
obooooboobooooboooboobobooooboboooboboboooboOoboooooboooo
ooooboobooooobooog

3 Uubuooooobobood

gbobooboboobooboooobobooooboo 200000b00000bD000O0bOO0DO
oboobooboooobooobooboooboooboooboobooobooboobobOoOooboOooDboOoo



000000000000000000P>P+/PO0M—-M+sMOO0000000000000
0oo0o00oon
§W =E - 6P + poH - 6M (39)

ugboabouogbooobgobobbooboaoboan

ou oD 0B
o "B TH (40)
gooooo
ou Oug oP oM
A T R T (41)
%::%W+%m (42)

obooooboooobooooooboooooooootobD w oo POOODOODOMODOO
boboobobooobooboooboobooboooobobooobooboooooboOoboooobooonog
oood

divS = div(E x H) = rotE-H—E-rotH:—aa—]tB-H—E~(aa—]tD+i> (43)
goooog
%+ﬂhSZ—Ed (44)

000000000000 000000O0000O0 40000000000 UooO0ooUooUooooo
gbboaboodgboogboooboobooboboboboboboobooboobooboobooona
000000000000o0oU0o0oO0UoD (i=00000000000D00M=000000000

6’11,0 oP

—_— 1 = —E ’» —_— 4
5 + divS o (45)
goooobooo
Re [E(w)e*!] = Egcoswt (46)
Re [P(w)e™'] = Eo[X (w)coswt+ x"(w) sinwt] (47)
00000 45)000oooouo
P Ey?
-E- 85_t =Y 20 [X(w) sin 2wt — x"' (w)(cos 2wt + 1)] (48)
oooboooboobon
opP wEp?
-E- ot 20 X" (w) (49)

oooooboooboooboooooooooooooooooooooobbooobooobDobooOoag
boboobobooooboooobooboooobooooobooboooooboOobooooobooog
000400000000 (38)00000000000000000 ' 000000000000000
oood

4000y’ <0000000000000000000000000000000000000000000000000000
0000000000000 000000000000000D0D0OD0O00000000D0O0000000000O0OOOyY” >0
ooooooooogd



4 0OO0O0O0OO

gboboobOobooooboboooooboooobobooooboboooboOoboooobobn
obooobOobooooboooobooboooooboboooboobobooooOoboooooboooo
oooooooooooobooooooboboooobobOoooobDobooooobDobooog
boboobOoboobooboobooooobobooooobobooooboboooobobooonog

ooad
dpP 1
=P
dt T
Ofdodo0ooooooooboooooooooon

Py = XOEdc

gboooooboobobobobo

dP(#)

T~ + P(t) = xoE(t)

00000000000000E(t) =E(w)exp(iwt) 000 P(t) = P(w)exp(iwt) 0000

Pw) = —Y _E(w)

T 14 iwr
0000000000 000o0on
X(w) = X
1+ iwT
O0000000ooooooao
/ _ X0
X(w) 1+w27-2
" . wTXo
W) = 14+ w2r?

obooo0Oobobo0oob0 wr=10000000

(50)

(51)

gbobobobobobobobobobobobobobobobr0obOobOobOobOobOoobo
gboogbooobooboobuooboobobboobobbobooboobooboobooobo

gbboobOobooooboboooobooooboboooobooboooboOoobooon

5 UoUuoogd

gooboooobooooooooboooooboooobooboobooooboooobooooboboOoooon

oooooooooooo
p=aE

U000 O0O0O0O0O00DOO0OO0O0O0OOODOOOOOODOOOOOOODOn

P=Np=NaE

00000000000 (35)000000oouooo

(@) e? 1
« w) = _ _—_—
¢ m ) wo? —w? +iyw

ooooooo

(57)

(58)

(59)



0000 (l)00000000000000D000000O00O0OO

(e —egg)a®

E 60
2e9 + ¢ 0 (60)

p = 4meg

gboobuogbogbooboboobooboobooboobobbooboabood

(e —e0)a®
c=4 61
o TED S (61)
goooooooouooooo
(e —eo)
_ _ 62
4rad? T 00 e (62)
gooooooooooooboooog
F o= 0 g _B+FE (63)
T 2 te 00 P
€9 — € P
E = Ey=—— 64
P 250—1—50 3¢9 (64)

00000000000000000 E, 00000000000 Ep 00000000000 OOO00
0D0000000000000000000000000000000000000000000000
00000000000 000000000000000000000000000000000000
0000000000000 000000000000000000000000000000 Ereea O
0000 Er.. 00000000000000000O00000O

acELocal (65)
NP = NaeErocal (66)

p
P

000000000 ELeew 0000000000000 O00OO0O000O000O0D0O00OOO0OOOOOOO
0DEO0O0OCOOOOOOOOOOOOOCOOOOO0D0O0000000000000000E e 00
0D0000000000000000000000000000000000000000000000
00000000 EDDOOOOOOOOOO Ep0000000000000000000 Egipele O
000 Eeew 0000000000000 0000CO000O00O0O0000000000000O0O0O
00000000000 Egipoe 10000000000ELee 0000000

ELocal =E+ Edipole - EP (67)

Udobooobob0 1iooboobod e0bOO0bOO0OO0bOO0O0OObO0O0bOeOO0O0ODOOODOOODOO
0000000000000 00000000000000O0000UD (4000000 Uo POOO

gooooood
P

EP:*E (68)
ubboobobooooboooobooboooobooooboobooooboOobooooobooonog
oboobOobooooboooobOoooooobooooboooooboobooooboooobonOon
gooogoooo

Edipole:O (69)
gddboodouobooouoboboooboooouobooboboooouooooon

P
Eioca = E+ — 70
Local + 30 (70)



_E 4 |
P
-------
w
> @ >
-------
O 1. 00ooooog 02 0000000D00D000ooog
gooooodgo
0000000000000 0000000O000000O00O0n (6)D000O000O
E ! E (71)
Local 1_ Nae/(350)
Noae
P = —E 72
1—Noze/(3f30) ( )
oooood N
Qe
_ 73
X T 1" Nao/(320) (73)
ooooood N
€—¢c _ Nae (74)
€+ 2¢p 3e0

0000000000000 0-0000 (Clausius-Mossoti) 00 000000000000 OOOOOO
OnOn?=¢/eo0000
n’—1 Na
n2—+2:350
0000000000000 000000-00000 (Lorentz-Lorenz) 00000000 O0OODOO
0000000000000 00000000DO0000000000000O00DO00bOO0OOoO0oOoOoOooOOoa
0000000DOO00DbOO0o0obOOoDOoOooooooooOooona

(75)

6 UOOOUOOooobobbooooo

obooooboooobobooobooboooobobobooobobooobooboooooboOoon
ooooooboooobooboon

E(w) - /OO E(t)e—“!dt (76)
Pl) - % T (W)E(w)e dw (77)



gooobooooon

X' (w) X' (-w) (79)
X'(w) = =X"(-w) (80)

uboboobOobooooboboooooboboooooboooooboan

obocooOobooobooboboooooboooobOobooooboboooboobooooobOOoon
goooboobooooobooobooooooboooooobobooooobobboooDboboooog
ubboobobooooboooobooboooobooooboobooooboOobooooobooonog
00000 o000000000000O00000OD0O000UD0D00O0 x(wOOOUODODOOOOOO
obocobOobooooboooobooboooooboboooboobobooooOobooooobooonoo
oooobooboooobooboooobooooobob0oooDoboooooDoOobooooOobooog
00000000 G)Doooo

G(t) L /00 x(w)e“dw (81)

=5 -
0000000000000000000000 G(t)=0 (t<0)000000000000000 x(w)

0w000000000000000000000D0D0D000S000000 2000000000000
oboooooboooobobooonooOon

P/Oo XD G 4 i (w) = 0 (82)

/
oo W —w

gbooogoaod Pfl:ll:lDEJEJIZIEI[IEIEIDEJEJEI[I[IEIDDDsz’—ix”DDDDD[I[IDDDDD
googood

/ _ l/oo X'

X (w) = 7TP 7oow,_wdw (83)
1 oo /w/

X'(w) = —;P/ :f/(_ ldw' (84)

uobooobooboooboooboooooboobooobooooboooboooboooboooong
00000000000 w—ooO0OO0UDOD0O0O0O0O0O0e(w)—€e(o0)00OOO

(W) — e(00) = % [ h Z(fu))d” (85)
W) = —%P/_oo de' (86)

O000000000000000000000 (Kramers-Kronig) 00 0000000000000 0OOO
boboobOoboooooobooooobooboooooobobooooobooboooooboOobooonog
obobooobooboooooboobooooobobooooboboooooobobooooobooonoo
oooooooo

S00000000000000000000000000000000
oo
X(w):/ z(t)el“tdt
— 00

0000000000000000000000000000x"(w)00000000000000x=x'+ix/0000 x"00
gooo



oo

1] 0000@MO00o0moooo196800O.
2 000000000 moooo19s900.

3] 0000 @MO0D00o0o0oU0Dmooooo190O0.

00O

l. Joobooboooooooboboboboboboboooboobobobobooooooobon
ooooboobooboooao

2.0 (16)00000

3. 000000-000000000000000000000O0 (73)000 (90000000 (36)
obooooOobooooobobooooobooooogon

4. X' 0 x'00000000000 (83)00 (84)0O

2 oo X” (w/)w/
2w [ X(W)

0000000000
5.0 (36) 00 0000-0000000000000000000000
6.0 (36)00 (81)00000 G#)O000OD

7.0 (G500 (G6) 0000000000000 DO000D00wDODOO0ODOO0OO0DODOODODOOOOD
oboooboooooooboooon

10



