Physics 442 Formula Sheet
(11 Aug 2024 version)

E(r’ t) 1 i{ x E(l‘, t) (Ugm 1s Bessel function zero for TM,

i Bessel function derivative zero for TE)

B(r,t) = zﬁoei(k'r“"t)i{ x fi
Chapter 7 (S) = %CSOE[? (free space)
¢= 1/\/ Koo (S) = lnc‘sOEg (general)
]p=a Jtor = lf+]b+]p 1Ap 1 EZ—_
_ aD T ANt 2 & c
VXH_]f+E n_Vgrﬂr Ver
] = cE v===

ne?t ao Tk
90 = m;0-=1—iw‘r GIZQR
M Proopz . L = Proop 1 n,sinf; = n,sinb,

L o rT L — Cosér
d
£=-L% . L,if’z ny
_ € op2, 1 p2 Hama Mg
v=[(2E +2#OB)dr _ b
u==2F2+_—p? Eor
2 2o — Eor
=>E-D+-B-H Eor
= P—’: =r? (= |r|? if complex)
Cha]glter 8 = P— =aft?=1-R
1
S=—EXB _ -

Uo —X—2 (normal incidence)
S=ExH "1+ 2 |
V-S+E- ]_—3_1; _n1+n2 (n(:rma)

n{—n
¢S'da+ﬁ=_% R=(ﬁ) (normal)
4
S =-V-S (ifno]) = Grtns (normal)
1 E
mom. dens. = — S = /1,&,S = = ELOI: = ZT,B (p-polar)
SOE X B Eor _
t=——= (p-polar)
Tij = & (EiEj - %%‘EZ) + For p a+ﬁ
e
L (BB; — 3 8;8%) k= (m) (p-polar)
0
o ) Tr= (a+ ﬁ)z (p-polar)
F=¢ T-da—egpu at $dT 1ine (p-polar)
s v B = n_1 -
E Tex Tx}/ Tz Ny Eor 1-aff
(Fy> = fﬁs (Tyx Ty TyZ) <ny> da = For = 1+ap (s-polar)
FZ sz sz Tzz ng _ ELT _ 2
y (?) ) t= T 1;:1[{ (s-polar)
—Eotlo5; )y | Py | dT _ (1-ap
s, N = (1+aﬁ) (s-polar)
—v.T_ 95 __4ap
o ="V-(-T)(ifnof) & =72 k=24
- Zn/kreala - 1/kimag
_p_aCZl;a tir;f 12 = usw? + maw
dz?  vZot2 & = &rreal T l_
2
V2f = ULZZTf Case 1: k ~ w/uewz
VZE—%% 0 (free space)  Case2: ke~ M|€|Ol)2
V’B ciZZTl: =0 (free space) Case3: k ~ ”Gw ”Gw
o=y N
=— p = meg
_i_w 3
= Tz—fm ) & =1+ o2 _wz oy (insul.)
w=2nf =kv 2
V2E = Mg(;_ilz; + MU% & =1- (u2+lwy (conduct.)
32 3 _ |w?2  m2r2  n2n?
V2B = ue at]; + ,ucra—}t3 k= |Z— =7 — 5z (rect)
E(I‘, t) — Eoel(kr wt) a) 12
E(r, t) = Eyel®r-e0q k=Ja =% ©



