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Theo C Blatt 11
Aufgabe 1 c)

In[592]:=

(*Konstanten a,b und ϵ sind beispielhaft gewählt*)
a := 1.5
b := 2.5
ϵ := 1.8

DFeld[r_] := 1 / (4 * Pi) * 1 / r^2 * HeavisideTheta[r - a]
EFeld[r_] := 1 / (4 * Pi * ϵ) * 1 / r^2 * HeavisideTheta[r - a] * HeavisideTheta[b - r] +

1 / (4 * Pi) * 1 / r^2 * HeavisideTheta[r - b]
ϕ[r_] := 1 / (4 * Pi) * ( (1 / b + 1 / (ϵ * a) - 1 / (ϵ * b)) * HeavisideTheta[a - r] +

(1 / b + 1 / (ϵ * r) - 1 / (ϵ * b)) * HeavisideTheta[r - a] * HeavisideTheta[b - r]
+ 1 / r * HeavisideTheta[r - b])

PlotDFeld[r], {r, 0, 4}, FrameLabel  "r", "D


/Q",

PlotLabel  "Elektrische Flussdichte", ImageSize  600, Frame  True

PlotEFeld[r], {r, 0, 4}, FrameLabel  "r", "E


ϵ0/Q",

PlotLabel  "Elektrisches Feld", ImageSize  600, Frame  True

Plot[ϕ[r], {r, 0, 4}, FrameLabel  {"r", "ϕϵ0/Q"},
PlotLabel  "Elektrisches Potential", ImageSize  600, Frame  True]
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Aufgabe 2 c)

In[642]:=

(*Konstante M beispielhaft gewählt*)
M := 2
mu0 := 1.25663706127 * 10^(-6)

Bfeld[zL_, RL_] := -M * mu0 / 2 *

((zL - 1 / 2) / ((zL - 1 / 2)^2 + RL^2)^0.5 - (zL + 1 / 2) / ((zL + 1 / 2)^2 + RL^2)^0.5)
Hfeld[zL_, RL_] := -M / 2 * ((zL - 1 / 2) / ((zL - 1 / 2)^2 + RL^2)^0.5 -

(zL + 1 / 2) / ((zL + 1 / 2)^2 + RL^2)^0.5) * HeavisideTheta[zL^2 - 1 / 4] -

(M / 2 * ((zL - 1 / 2) / ((zL - 1 / 2)^2 + RL^2)^0.5 -

(zL + 1 / 2) / ((zL + 1 / 2)^2 + RL^2)^0.5) + M) * HeavisideTheta[-zL^2 + 1 / 4]

Plot{Bfeld[zL, RL = 0.25], Bfeld[zL, RL = 0.5],

Bfeld[zL, RL = 1], Bfeld[zL, RL = 2], Bfeld[zL, RL = 4]}, {zL, -4, 4},

FrameLabel  "L/z", "B


", PlotLabel  "Magnetische Flussdichte",

ImageSize  600, Frame  True, PlotLegends 

{"R/L=0.25", "R/L=0.5", "R/L=1", "R/L=2", "R/L=4"}, PlotRange  All

Plot{Hfeld[zL, RL = 0.25], Hfeld[zL, RL = 0.5], Hfeld[zL, RL = 1],

Hfeld[zL, RL = 2], Hfeld[zL, RL = 4]}, {zL, -4, 4}, FrameLabel  "L/z", "H


",

PlotLabel  "Magnetische Feldstärke", ImageSize  600, Frame  True,
PlotLegends  {"R/L=0.25", "R/L=0.5", "R/L=1", "R/L=2", "R/L=4"},

PlotRange  All
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Aufgabe 2 d)

In[706]:=

Hfeld[zL_, RL_] := -M / 2 * ((zL - 1 / 2) / ((zL - 1 / 2)^2 + RL^2)^0.5 -

(zL + 1 / 2) / ((zL + 1 / 2)^2 + RL^2)^0.5) * HeavisideTheta[zL^2 - 1 / 4] -

(M / 2 * ((zL - 1 / 2) / ((zL - 1 / 2)^2 + RL^2)^0.5 -

(zL + 1 / 2) / ((zL + 1 / 2)^2 + RL^2)^0.5) + M) * HeavisideTheta[-zL^2 + 1 / 4]

HfeldNähr[zL_, RL_] := (1 / 2 * RL^2 * 1 / zL^3) * HeavisideTheta[zL^2 - 1 / 4] +

(1 / 2 * RL^2 * 1 / zL^3 - 1) * HeavisideTheta[-zL^2 + 1 / 4]

LogLogPlot{HfeldNähr[zL, RL = 0.25], HfeldNähr[zL, RL = 0.5],

HfeldNähr[zL, RL = 1], HfeldNähr[zL, RL = 2], HfeldNähr[zL, RL = 4],
Hfeld[zL, RL = 0.25], Hfeld[zL, RL = 0.5], Hfeld[zL, RL = 1],
Hfeld[zL, RL = 2], Hfeld[zL, RL = 4]}, {zL, 0.1, 100},

FrameLabel  "L/z", "H


", PlotLabel  "Magnetische Feldstärke",

ImageSize  600, Frame  True, PlotLegends 

{"Dipolnäherung: R/L=0.25", "Dipolnäherung: R/L=0.5", "Dipolnäherung: R/L=1",
"Dipolnäherung: R/L=2", "Dipolnäherung: R/L=4", "Exakt: R/L=0.25",

"Exakt: R/L=0.5", "Exakt: R/L=1", "Exakt: R/L=2", "Exakt: R/L=4"}
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