_% Maxwill eq.

V- E(r,t) = -gl—p(r,t) (1.a)
V. B(r,¢) = oo (1.b)
VXE(r,t)= - ;—tB(r,t) (1.c)
V X B(r, t) = %;;E(r,t) + eolczj(r,t) (1.d)

6 Seq-\-;o\\ Youviex X vang forn.

ik -&(k,t) = glp(k,t) (2.a)
ik - #(k, 1) = 00 (2.b)
ik X £(k, 1) = — ;?Q(k, t) (2.c)
ik X Z(k,t) = Cl—zag(;:’t) + eolcz/'(k,t) (2.d)

s tvantvene and (ong field decoupr,

-1
E\(r,t) = 47mo/d3r’ p(r', 1)V, Ty (5.a)
B(r,t) = 0. (5.b)
o~ a .
B?Q(k’ t) = —ik X &, (k1) (6.a)

d 1
3;8’_1_ (k,t) = c%ik Xg(k,t) - g/‘i(k,t). (6.b)
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/e c ov \PQ Tential

dA(r, t)
E(r,t) = —=VU(r,t) — o7 (7.a)
B(r,t) =V X A(r,t) (7.b)
o (k,t)
&k,t) = —ik#(k,t) — 3 (8.a)
F(k,t) =ik X o (k,t). (8.b)

© C‘Dk«\m\‘o Ga\uzc VA =0
A\\ ((,"tB = O
fd3'p(r,’t)

U(r,t) = dme, r =l (15)
e Noyvmal modes
: _
a(k,t) = A(k)| &, (k,t) - c;:— xg(k,t)j
= Mk)[ -, (k1) + ios, (k, 1), (16)
a(k,t) + iwa(k,t) = 5, (K, 1). (17)

2ephw

-

A= (805 a4 [Bo (b) e B (k) e 7]
¢
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L

~ Pl Quacsizevion
Te (X)) = oA, (R} comyugpe e

[#.(k), 7 (k)] = ihs,,.8(k — K). (20.a)

[a,(k), a5 (K)] = 8,,8(k = K) (20.0)
> QMC\"\*- AW ‘\Cll: e KC{ S
AL(r) = [k Tz, [ea,(k) e* + ea (k) efkr] (21)
E,(r) = [k Tig,[ea,(k) e’ - ear (k) e~ir] (22)

B(r) ~ [ &% Li®,[(x X e)a,(k) e — (x X e)a; (k) e =% "]

(23)

0 quﬁ'(c\c, OP@/?«'&OVS
Erf-/ P_s"] <L ﬁ; SL;B'

Mo = P — quJ_ (l‘a) (37)
p(r) = L4.8(r — Ta) (38.2)
; (38.b)

§(r) = Lauved(r — o)
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1 A ,
2ma [pa _qa .L(ra)] +

4q
+ 2 (-ga > )Sa " B(r,) + Veou + Hyg. (40)
80 Ep 5
Ve = 5 [ €r B}(r) = = [ % [g(k)| (41)

VCoul

(k)P(k) 1 4.9
d3k — a + a'lg .
/ §£Coul 8 a§[3 —_——*Ira iy (42)

2

qa d3k q2 2
Egoul = = a k. _ qakc
280[(2#)3/(2 48077'2-/0‘ dk = 48077'2 . (43)
Counlon  Self e\,\ew_)\(
fd3r[E (r) + ¢*B*(r)] (44)
= Zhwi(ai+ai + %). (45)

i


ketterle
Rectangle

ketterle
Rectangle


| © & Q\\ﬁ(hc‘\' \f"\/\@/ \"\O\\M\ (*OV\\\QE—\

H = Hp + Hp + H, (49)
p2
HP == Z 2m + VCOUl (50)
H,=H, + H,, + HS (51)
d, |
Hll = _Z—n—;—pa.A_L(ra) (52)
S 9a
Hll = - Zga 2m Sa ) B(ra) (53)
q2 .
H, = §2maA2l (r,). (54) *«6}-—
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e

E"kt(-lv\\c,. \B(\&)okc Ag()vdk.

A NP7\

1
H=22m

[pa - qu.L (0)]2 + VCOUl + Zhwj(aj+aj + %)‘ (71)

a J

d = qu?o(

i
T = exp[—— }l—d A (0)] = exp{ Z(/\’fai - /\jaj*)} (72)
J
H' = THT*
p2
a a J
—d- )&, [ia;e; — iaje)] (75)
J
— o 2
Pa ’ ‘ (78)

v, =Tv, T = —
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H' = THT*

)»

a

2
Pa
) + Veoow + Eaip + L howj(afa; + ) —
m,, ;
—_ d . Zgwl[iajej - iaj+£j] (75)
J
1 2
Edip = Z PNE (g, - d)". (76)
j
Pa 78
v, = Tv,T"=— (78)

€o
- E.L(r)
= i}:g’wj(ajej el F —atre e, (89)

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

E, () - P () (81)
P(r) = d 5(r) (82)
H = —d- D'(0) /o

Hi= -d-E_(0)
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