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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]:=

ep0 := 1
k := 1
ω := 1
t := 1
c := 1
q := 1
d := 1
mu0 := 1

(* Felder aus Aufgabenteil c)/d) *)

BFeld[r_, θ_, ϕ_] := ω^2 / (4 * ep0 * Pi * c^2) *

Cross[{0, 1, 0}, 2 * (Cos[θ] * {1, 0, 0} - Sin[θ])] * 1 / r * Cos[r * k - ω * t]
EFeld[r_, θ_, ϕ_] :=
{1, 0, 0} * Cos[θ] * 2 / r^3 + Sin[θ] * {0, 1, 0} * (1 / r^3 - ω^2 / c^2 * 1 / r)

PoynVec[r_, θ_, ϕ_] := ω^2 * mu0 / (8 * Pi^2) * Cos[2 * k * r - 2 * ω * t] * 1 / r *

(ω^2 / (c^2 * r) * Sin[θ]^2 * {1, 0, 0} - 1 / r^3 * Sin[θ]^2 * {1, 0, 0})

(* Felder aus Aufgabenteil f) *)

BFeldF[r_, θ_, ϕ_] := -1 / (4 * Pi) * 1 / r * Cos[k * r - ω * t] *

Sin[θ] * Cross[{1, 0, 0}, (Cos[θ] * {1, 0, 0} - Sin[θ] * {0, 1, 0})]
EFeldF[r_, θ_, ϕ_] := -2 / (4 * Pi * r) * Cos[k * r - ω * t] * Sin[θ] * {0, 1, 0}
PoynVecF[r_, θ_, ϕ_] :=
2 * 1 / (8 * Pi^2 * r^2) * Cos[k * r - ω * t]^2 * Sin[θ]^2 * {1, 0, 0}

plot1 =

TransformedField["Spherical"  "Cartesian", BFeld[r, θ, ϕ], {r, θ, ϕ}  {x, y, z}]
plot2 =

TransformedField["Spherical"  "Cartesian", EFeld[r, θ, ϕ], {r, θ, ϕ}  {x, y, z}]
plot3 = TransformedField[

"Spherical"  "Cartesian", PoynVec[r, θ, ϕ], {r, θ, ϕ}  {x, y, z}]
plot4 = TransformedField[

"Spherical"  "Cartesian", BFeldF[r, θ, ϕ], {r, θ, ϕ}  {x, y, z}]
plot5 = TransformedField[

"Spherical"  "Cartesian", EFeldF[r, θ, ϕ], {r, θ, ϕ}  {x, y, z}]
plot6 = TransformedField["Spherical"  "Cartesian",

PoynVecF[r, θ, ϕ], {r, θ, ϕ}  {x, y, z}]
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Out[192]=

-
x x2 + y2 Cos1 - x2 + y2 + z2 

2 π x2 + y2 + z23/2
-

y
2 x2+y2

x2+y2+z2
- 2 z

x2+y2+z2
Cos1 - x2 + y2 + z2 

4 π x2 + y2 x2 + y2 + z2
,

-
y x2 + y2 Cos1 - x2 + y2 + z2 

2 π x2 + y2 + z23/2
+

x
2 x2+y2

x2+y2+z2
- 2 z

x2+y2+z2
Cos1 - x2 + y2 + z2 

4 π x2 + y2 x2 + y2 + z2
,

-
x2 + y2 z Cos1 - x2 + y2 + z2 

2 π x2 + y2 + z23/2


Out[193]=


2 x z

x2 + y2 + z25/2
+

x z 1
x2+y2+z23/2

- 1

x2+y2+z2

x2 + y2 + z2
,

2 y z

x2 + y2 + z25/2
+

y z 1
x2+y2+z23/2

- 1

x2+y2+z2

x2 + y2 + z2
,

2 z2

x2 + y2 + z25/2
-

x2 + y2 1
x2+y2+z23/2

- 1

x2+y2+z2

x2 + y2 + z2


Out[194]=



x -
x2+y2

x2+y2+z25/2
+

x2+y2

x2+y2+z23/2
 Cos2 - 2 x2 + y2 + z2 

8 π2 x2 + y2 + z2
,

y -
x2+y2

x2+y2+z25/2
+

x2+y2

x2+y2+z23/2
 Cos2 - 2 x2 + y2 + z2 

8 π2 x2 + y2 + z2
,

z -
x2+y2

x2+y2+z25/2
+

x2+y2

x2+y2+z23/2
 Cos2 - 2 x2 + y2 + z2 

8 π2 x2 + y2 + z2


Out[195]=

-
y x2 + y2 Cos1 - x2 + y2 + z2 

4 π x2 + y2 + z23/2
,
x x2 + y2 Cos1 - x2 + y2 + z2 

4 π x2 + y2 + z23/2
, 0

Out[196]=

-
x z Cos1 - x2 + y2 + z2 

2 π x2 + y2 + z23/2
, -

y z Cos1 - x2 + y2 + z2 

2 π x2 + y2 + z23/2
,

x2 + y2 Cos1 - x2 + y2 + z2 

2 π x2 + y2 + z23/2
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Out[197]=


x x2 + y2 Cos1 - x2 + y2 + z2 

2

4 π2 x2 + y2 + z25/2
,

y x2 + y2 Cos1 - x2 + y2 + z2 
2

4 π2 x2 + y2 + z25/2
,

x2 + y2 z Cos1 - x2 + y2 + z2 
2

4 π2 x2 + y2 + z25/2
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VectorPlot-
x x2 Cos1 - x2 + z2 

2 π x2 + z23/2
, -

x2 z Cos1 - x2 + z2 

2 π x2 + z23/2
,

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

PlotLabel  "Magnetisches Feld aus Teilaufgabe c)", ImageSize  500

VectorPlot


2 x z

x2 + z25/2
+

x z  1
x2+z23/2

- 1

x2+z2


x2 + z2
,

2 z2

x2 + z25/2
-

x2  1
x2+z23/2

- 1

x2+z2


x2 + z2
,

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

PlotLabel  "Elektrisches Feld aus Teilaufgabe c)", ImageSize  500

VectorPlot
x - x2

x2+z25/2
+ x2

x2+z23/2
 Cos2 - 2 x2 + z2 

8 π2 x2 + z2
,

z - x2

x2+z25/2
+ x2

x2+z23/2
 Cos2 - 2 x2 + z2 

8 π2 x2 + z2
, {x, -100, 100},

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

PlotLabel  "Poyting Vektor aus Teilaufgabe d)", ImageSize  500

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

VectorPlot-
x z Cos1 - x2 + z2 

2 π x2 + z23/2
,

x2 Cos1 - x2 + z2 

2 π x2 + z23/2
,

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

PlotLabel  "Elektrisches Feld aus Teilaufgabe f)", ImageSize  500

VectorPlot
x x2 Cos1 - x2 + z2 

2

4 π2 x2 + z25/2
,

x2 z Cos1 - x2 + z2 
2

4 π2 x2 + z25/2
,

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

PlotLabel  "Poynting Vektor aus Teilaufgabe f)", ImageSize  500
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Out[132]=

-100 -50 0 50 100

-100

-50

0

50

100

x

z
Magnetisches Feld aus Teilaufgabe c)
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Out[133]=

-100 -50 0 50 100

-100

-50

0

50

100

x

z
Elektrisches Feld aus Teilaufgabe c)
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Out[134]=

-100 -50 0 50 100

-100

-50

0

50

100

x

z
Poyting Vektor aus Teilaufgabe d)
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Out[135]=

-100 -50 0 50 100

-100

-50

0

50

100

x

z
Magnetisches Feld aus Teilaufgabe f)
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Out[136]=

-100 -50 0 50 100

-100

-50

0

50

100

x

z
Elektrisches Feld aus Teilaufgabe f)
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Out[137]=

-100 -50 0 50 100

-100

-50

0

50

100

x

z
Poynting Vektor aus Teilaufgabe f)

Die abgestrahlten Leistungen aus den Teilaufgaben e) und f) unterscheidet sich nicht.
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