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_ % MNaxwel eq.

V- E(r,t) = -El-p(r,t) (1.a)
V- B(r,t) = o0 (1.b)
VX E(r,t) = — :—tB(r, t) (1.c)
V X B(r, t) = %%E(r,t) + Eolczj(r,t) (1.d)

6 QPC\"\‘QG\\ Youviex < vans for v

ik &(k, 1) = gip(k,t) (2.2)
ik - &k, 1) = o0 (2.b)
ik X &(k, 1) = — %Q(k, £) (2.c)
ik X B(k,t) = %ag(;:’ & + 80162,-(1(, t) (2.d)

s ‘{‘,VO\V\S\/evse, and COV\g. ((‘QH c[e(ou\')((_

-1
E(r,t) = d’r' p(r', 1)V, 5.
(5. 0) = e [ & o0, Ve (5.2)
B,(r,t) = 0. (5.b)
B?Q(k,t) = —ik X &, (k,t) (6.a)

3 1
b—tgg (k,t) = c?ik X B(k, t) — . (k, ). (6.b)
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Vector Po teumtial
dA(r, t)

E(r,t) = =VU(r,t) — o7 (7.a)

B(r,t) = VX A(r,t) (7.b)
0¥ (k,t)

&(k,t) = —ik#(k,t) — py (8.a)

F(k,t) =ik X7 (k,1). (8.b)

© C‘D\«\\OV\\G Ga\t«v, VA =0
}\\\ (xﬂtf:\ = C)

[ @ or, 1) (15)

U(r,t) = T

dme,

Novmal modes

a(k 1) = A(K)| &, (k, ) — c;:— x B(k, t)J

= AMKk) [~ (K, 1) + iwe | (k, 1), (16)

a(k,t) +iva(k,t) = ~  (k, t). (17)
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~® Fleld QU acsi Ladio
TT@ ( ;}L\ = EO jz%—e(?‘gB CDMY)M}&.‘( w‘()wae-ﬂz~_f~

[#,(k), 7} (K)] = i, 8(k — K'). (20.a)

(a.(K), aZ(K)] = 8.(k = K) (20)
v Quonxuw  frelds

AL(r) = [k Lo, [ea (k) e + ea) (K) eir] (21)
E,(r) = [ &k Li&,[ea,(k) e™ " — ea) (k) e 7] (22)

B(r) = [ &%k Li,[(k X £)a,(k) ™" — (x X €)a; (k) e™*"]

(23)

0 qu*ic\c Opevatons
Y‘;— , P_;‘ < L ﬁ\-’ 6“ -
,,E -y ! wAL() 2 (37)

o(r) = La.8(r ~ Ta) (38.2)

j(l’) = ZQaVaS(r - ra)' (38b)
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2
H= 2 —[pe — q.A, (r,)]" +
+ 2 (—ga an )Sa *B(r,) + Vegy + Hp. (40)
ma
- 2(r) = 2 [ o3 : 41
Veou = 7/d3r Ei(r) = 5 [d k|&, (k)| (41)
1 P (K)p(k) 1 %95 )
Vcoul = 2_80/(131( 2 = §8Coul + 877'80 a§3 ——-——Ira — rﬁl
2 3 2 ,
QQ d k qa kc qakc
Egou] = A 3 = 2/ dk - - (43)
280 (27T) k?2 48077' 0 48077'
Conlon  Self e\,\cvé)\(
Hy = %fd:*r[Ezl (r) + ¢*B*(r)] (44)
45
Hg = Zhwi(ai+ai + %) (45)
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H=HP+HR+H1 (49)
p?
Hp = § 2m. + Veoul (50)
H, = H, + H,, + H (51)
d, |
Hll = _Z—n—;—pa.A_L(ra) (52)
S a
Hll = - Zga 2m Sa ) B(ra) (53)
q2 :
— X A2
H,=Y AL (r,). (54) <
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E"kt(-lv\\c,. \B(\onc AQ(WQY.

S WPZ D\

0.A L (0] + Voo + Lhw(ajfa; + 3). (71)

l
exp[ A, (0)] = exp{Z(/\ a; — Aa; )} (72)
H' = THT*
2
- § - aa + Voou + eaip + Lhwj(afa; + 3) -
—d- )&, [ia;e; — iaje)] (75)
j
1 2
Eaip = 280L3(ej - d)”. (76)
Pa - (78)

vV, = TvaT+==;;—
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H' = THT*

2
P,
=X

a 2ma

J

—d- Y&, [iae; —iaje] (75)
j

Edip = L (e; - d)z. (76)

J

2e,L°

P,
v, = TvaT+= —_— (78)
@ m

[+

1
D'(r)/eq = E', (r) + ;;P’.L (r)

=E  (r)

— 7 ik;'r — + —lkj'r)
= z}:g’wj(ajeje i a;e;e .
J

£, (r) - TE, (0T
= ngj[i(af + Aj)ej C hC]
J

—E,(r) - f;vmr)
P(r) = d 5(r) (82)

Hl, = —d- D’(O)/go

Hi= -d-E_(0)
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