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Elektrisches Feld Magnetisches Feld
VXE=-& $E-ds=-4 [B-dA VxH=J+%L $H-ds= [(J+9)-dA
V-D=py $D-dA = [pydv V-B=0 §B-dA =0
F=gE=(p.-V)E T=p.xE F=g(vxB)=(p. V)B T=pn.xB
W:%CUZ:%QU:—pe.E WV:%D'E=%pv¢ WZ%L12:%¢V=—pm'B WV:%B‘HZ%J-ﬂ
P=UI pv=J-E
D= % =gE+P=¢cE Verschiebungsdichte/Erregung B = g—i =puyH+M)=uyH=VXA= % X I_:I FluBdichte
E=¢=7y"T=¢'D=5'D-P)=-V¢-41 = ¢ Feldstirke H=¢ =u"'B=y;'B-M Feldstirke/Erregung
P =np, =D - gFE = gy .E Polarisation M = np,, = palB -H=y,H Magnetisierung
o= f E-ds= 2% Potential A Vektorpotential

ro
e=¢ge=1+x)e =2 Dielektrizitit p = pyp0 = (1 + xm) o = b Permeabilitiit

y = % = % =nqu spezifischer Leitwert

pr=150=1 Pl ==V P J={ =pvv=1E Jiag =V XM

_ do _ PA _d _ A
pPA = dA pApol - W JA — ds JAmag - MX m
p. = Od P = Ta’e,

r
U=¢r—¢1=[E-ds=-% =+L% =1 V=[J-dA=§H -ds=NI= Durchflutung
r

I=[J-dA=%=Y=c® -yy ¢=[B-dA=§A-ds=4 [Udr=LL =VY, FluB
0= §D -dA = §Idt =CU Gaullscher Satz ¢ = N¢p = — f Udt = LI verketteter Fluf}

= % = s% = 2% Kapazitit L = % = N2?Y,, = 2%’ M= i ff %dsldsz
Y=%=%=v4=iwC=2 Admittanz (Leitwert) Y, = 5~ = £=us magnetischer Leitwert
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Beziehungen mit &, y, u
D=¢E J=yE B=uH c=mn V= 5= [Flamenae  Relaxationszeit: 7, = £
Wellengleichung (&, v, u = const) (gilt fiir E,D, J, H, B)
VZE-V-(V-E) = yu%E + g2k E(r,t) = Egexp (i (k - r — wt))
Wellenzahl: k? = wz,us(l - 10%) Dimpfungskonstante: J (k) Phasenkonstante: R (k) = <
Energiestrom S =5 =EXH=cwy wy = wy, + wy, wy, = wy,
Kugelwelle
¢ = F2e(l-ik-rexp(k-r—wr)
E = L(ra-p)(3-3k-r—(k-n?)-rp,(1-ik-r—(k-r?))expk-r- o))
A = -2 exp(i(k-r—wr)
H = %P1 -ik -rexp(ik -r-owh)
Potentialdifferentialgleichungen
Eichung
V-A=0 Vip= -2 VZA = —u]
V-A=-yup V¢ =yup- VEA = yuA
V-A=—eusp V2 = gup — & V2A = suA — uJ
Randbedingungen
Dielektrika Leiter Ferromagnetika
En =Ep En =Ep Hy =Hp+Jr
Dy,1 = Dy + pr Ju = Jn2 By = B
tan(@)) _ En _ Dn _ tan(a)) _ En _ Ju _ tan(ay)) _ Hpo _ B
e == =(-60)8 W= EeE=) Ge-Een-(+a)k
a1
Felder (£ 2 2
6 = [ (-Bav =gho(t-1)  =shpmn(2) = Leato-n = gope(5-2)
E py (1) SdV’ = 0% =slph = Lipat 2 pek (2cos (@) e, + sin () e)
A = fﬁJ(r')(- - Ly = —I(r')(l —1)ds = £LIn(2) = 4LiGo-n) = fpax(5-3)
0
= [LJ@)x SdV’ = [LI@)x 5dy =L x5 =4I, xE L pmk (2cos @) e, +sin (9 ey) = £0v x &




