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Theo C Blatt 10
Aufgabe 1 g)

Es werden die Realteile der berechneten Felder zum Zeitpunkt t=0 in der x,z-Ebene geplottet. Dabei
werden alle Konstanten auf 1 gesetzt.

In[178]:=

epd :=1

H R R R R R

muo :=1

(» Felder aus Aufgabenteil c)/d) =)
BFeld[r_,6_,¢_] = w2/ (4%epOxPixch2) *
Cross[{0, 1, 0}, 2% (Cos[6] * {1, O, 0} -Sin[6])] *1/r*xCos[rxk-w=*t]
EFeld[r_,6_, ¢_] :=
{1, 0, 0} xCos[6] *2/r"3+Sin[6] *{0, 1, 0} » (1/r"3-wr2/cr2x1/r)
PoynVec[r_, 6_, ¢_]1 :=w”2+*mud/ (8*xPit2) xCos[2xkxr-2+w*t]*1/r=
(W 2/ (cM2%r) *Sin[6]1"2% {1, 0,0} -1/r 3xSin[6]"2x {1, 0, 0})

(» Felder aus Aufgabenteil f) =)
BFeldF[r_,6_,¢_] :=-1/ (4*Pi)*x1/rxCos[kxr-w=*t]*

Sin[e] *Cross[{1, 0, 0}, (Cos[©] * {1, O, O} -Sin[6] * {0, 1, O})]
EFeldF[r_,6_, ¢_] :=-2/ (4%xPixr) xCos[kxr-w=*t] *Sin[e] = {0, 1, 0}
PoynVecF[r_, 6_, ¢_] =

2%x1/ (8%*Pifr2xr72) xCos[kxr-wxt]*2%Sin[6]"*2x {1, 0, O}

plotl =
TransformedField["Spherical" » "Cartesian", BFeld[r, 6, ¢], {r, 6, ¢} » {X, Y, z}]
plot2 =
TransformedField["Spherical" » "Cartesian", EFeld[r, 6, ¢], {r, 6, ¢} » {X, YV, Z}]
plot3 = TransformedField]
"Spherical" -» "Cartesian", PoynVec[r, 6, ¢]1, {r, 6, ¢} » {X, Yy, z}]
plot4 = TransformedField]
"Spherical" -» "Cartesian", BFeldF[r, 6, ¢1, {r, 6, ¢} » {X, ¥, z}]
plot5 = TransformedField]
"Spherical" -» "Cartesian", EFeldF[r, 6, ¢]1, {r, 6, ¢} » {X, ¥, z}]
plot6 = TransformedField["Spherical" -» "Cartesian",
PoynVecF[r, 6, ¢]1, {r, 6, ¢} » {X, ¥, 2}]
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out[192]=
2 x2+y2 2z A\/ﬁ
: x A ey? Cos[1- [ ey?iz? ] Y [\/x2‘+y2+zz = Cos[1-+/x?+y?+ 22 |
i - 3
271(x2+y2+zz>3/2 472 ry? Xy
2 x2+y2 2 cosl1 \/ﬁ
y A/x2 1y Cos[1- m] ey ey ez
_ . |
27T(x2+y2+22>3/2 471\/X2+y2 \/X2+y2+22
x2iy? z Cos[1- \/m] }
2 (x2+y2+zz>3/2
out[193]=
1 1
Xz -
2xz (x*ry?ez?) N
* b
(x2+y2+22)5/2 x2 +y?+z?
z 1 _ 1
2yz Y2\ o)~ Joym
* b
(x2+y2+22)5/2 x2 +y? 4 z?
2 2 1 1
22? (X oY > ( (x2+y2+22)3/2 B \/m) }
(x2+y2+22)5/2 x2 +y? 4 Z?
out[194]=
x2+y? x2ry? \/ﬁ
{X (_ (x2+y2+zz)5/2 + (X2+y2+z2>3"2) COS[Z—Z X“+y“+z }
b
8 2 (X2+y2+zz)
x2+y? x2ey? \/ﬁ
Y (_ (x2+y2+22)5"2 * <x2+y2+22>3/2) COS[2—2 XT+y " +2z ]
b
8 72 <X2+y2+22)
x?ey? x2ry? \/ﬁ
Z |- (x2+y2+22)5’2 * (x2+y2+22>3’2 COS[272 X“+y“+2z ] }
8 2 <X2+y2+zz)
Out[195]=
x2 + os|l-+/x?>+y%2+2z X A/ X2+ os|l-/x>+y%+z
Yy 2 y2 C 1 2 y2 2 2 y2 C 1 2 y2 >
{- o)
’ b
47r(x2+y2+z2>3/2 4n(x2+y2+22>3/2
out[196]=

xzCos[1-®+y?+22]  yzCos[1-~[xsy?+22| [x2+y?) Cos[1-/x2+y?+2?]

271(x2+y2+22)3/2 ’ 27r(x2+y2+22)3/2 ’ 2n<x2+y2+22)3/2 }
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out[197]=

b

X (x?+y?) Cos|1-/x?+y?+2Z? :
{ ( ) v

4 72 <X2 + y2 + 22)5/2

y (x*+y?) Cos[l— '\/X2+y2+22}2 (x*+y?) zCos{l— \/x2+y2+zz]2
)5/2 ’ >5/2 }

477 (x*+y*+2?

4 2 <x2+y2+z2
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X N/FCos[l— \/x2+z2] ) «/;zCos[l— '\/x2+zz]}

VectorPlot [{— .

27 (X2 + 22)3/2

27 (X2 + ZZ)
{x, -100, 100}, {z, -100, 100}, FrameLabel » {"x", "z"}, PlotRange -» All,
VectorColorFunction - "BlueGreenYellow",

PlotLabel - "Magnetisches Feld aus Teilaufgabe c)", ImageSize -» 500]

VectorP'Lot[
1 1 2 1 1
Xz - X -
{ 2x2z ( (x2+22)3/Z x2+22 ) 222 ( ) ( (x2+zz)3/2 x2+z2 )
+ ’ - }’
(X2+22)5/2 X2+Zz (X2+Zz)5/2 X2+Zz

{x, -100, 100}, {z, -100, 100}, FrameLabel » {"x", "z"}, PlotRange -» All,
VectorColorFunction - "BlueGreenYellow",

PlotLabel - "Elektrisches Feld aus Teilaufgabe c)", ImageSize -» 500]
2 2
X (— (x2+le)5’2 + (x2+xzz)3/2) Cos[z -2 4x%+ zz]
b
8 2 (X2 + Zz)

z(—( <, 3/Z)Cos[Z—z \/x2+22]

(x*+2?)

VectorPlot [{

}, {x, -100, 100},
8 7% (x> + 2%)

{z, -100, 100}, FrameLabel -» {"x", "z"}, PlotRange -» All,

VectorColorFunction -» "BlueGreenYellow",

PlotLabel -» "Poyting Vektor aus Teilaufgabe d)'", ImageSize » 500]

VectorPlot[{0, 0}, {Xx, -100, 100},
{z, -100, 100}, FrameLabel -» {"x", "z"}, PlotRange » All,
VectorColorFunction - "BlueGreenYellow",
PlotLabel - "Magnetisches Feld aus Teilaufgabe f)", ImageSize - 500]

szos[l-'\/x2+zz] (xz) Cos[l—'\/x2+zz]
27r(x2+22)3/2 ’ 27r(x2+22)3/2 ’
{x, -100, 100}, {z, -100, 100}, FrameLabel » {"x", "z"}, PlotRange -» All,

VectorColorFunction - "BlueGreenYellow",

PlotLabel - "Elektrisches Feld aus Teilaufgabe f)", ImageSize -» 500]

x (x?) Cos[l— \/x2+22]2 (x*) zCos[l— '\/x2+zz]2}

{x, -100, 100}, {z, -100, 100}, FrameLabel » {"x", "z"}, PlotRange -» All,
VectorColorFunction -» "BlueGreenYellow",

VectorPlot [{—

VectorPlot [{ pye

4 52 (x2+22) 4 72 (x2+zz)

PlotLabel - "Poynting Vektor aus Teilaufgabe f)", ImageSize -» 500]
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Magnetisches Feld aus Teilaufgabe
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Out[133
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Out[135]=
Magnetisches Feld aus Teilaufgabe f)
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Out[137]=
Poynting Vektor aus Teilaufgabe f)
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Die abgestrahlten Leistungen aus den Teilaufgaben e) und f) unterscheidet sich nicht.



