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Korrektur: Jason Spitzmesser

Aufgabe 2e)

inlesl:= eps@ = 1;

Out[71]=

Out[74]=

Q1 = 1;
R1 = 3;
R2 = 5

efield[r_, 6_, ¢_] :=
1/ (4 %Pixepsd) Q1 / r xHeavisideTheta[r - R1] x HeavisideTheta[R2 - r] {1, O, O}
plotE = TransformedField["Spherical"” - "Cartesian", efield[r, 6, @], {r, 6, ¢} » {X, Yy, 2}1;
Show[VectorPlot3D[plotE, {x, -5, 5}, {y, -5, 5}, {z, -5, 5}, AxeslLabel -» {x, y, z},
PlotRange - All, PlotLegends -» BarLegend [Automatic, LegendLabel - "E(x,y,z)"],
PlotLabel -» "E-Feld Kugelkondensator",
VectorColorFunction » "BlueGreenYellow", VectorMarkers » "End"],
Graphics3D[ {Black, Opacity[@.2], Sphere[ {0, 0, 0}, R1], Boxed -» False}],
Graphics3D[ {Black, Opacity[0.2], Sphere[ {0, 0, 0}, R2], Boxed -» False}]]
¢[r_] :=Piecewise[{{Q1l/ (4Pieps@®) (1/R1-1/R2), r <R1},
{Q1/ (4Piepsd®) (1/r-1/R2), R1<r <R2}, {0, r>R2}}]
Plot[¢[r], {r, ©, 10}, PlotRange -» {©, All}, PlotLabel - "Potential ¢ (r)",
AxesLabel -» {"r", "¢ (r)"}, PlotStyle -» Thick, GridLines - Automatic]

E-Feld Kugelkondensator

E(x,y,z)
0.025

0.020
0.015
0.010

0.005

Printed by Wolfram Mathematica Student Edition
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out[76]=
Potential ¢(r)
&(r)

0.010
0.008
0.006
0.004

0.002

Printed by Wolfram Mathematica Student Edition
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Aufgabe 3 f)
In[1157]:= q oy
d:=1
ed :=1

e[X_,Y_,2z_]1:=q/ (4%€0xPi) xHeavisideTheta[x] *
{(x=d) / ((x-d)A2+yA2+2z82)A(3/2) - (x+d) / ((x+d)A2+yAr2+2A2)A (3/2)

b

y/ ((x-d)A2+yr24+z2A2)7A(3/2) -y / ((x+d)A2+yr24+2z7A2)A(3/2)

’

2/ ((x=-d)22+yr242zA2)7A(3/2) = z/ ((x+d)"2+yr24+2z7A2)N(3/2)}

Printed by Wolfram Mathematica Student Edition
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OIxX_,y_,2z_] =
—q/ (AxPixed) % (1/ ((Xx-d)A2+yA24+272)A0.5 1/ ((x+d)A2+yA24+2A2)A0.5) «

HeavisideTheta[x]

Show[VectorP'Lot3D[e[x, Y, z], {X, -2, 2},
{y, -2, 2}, {z, -2, 2}, AxesLabel » {"x/d", "y/d", "z/d"},
PlotLegends -» BarLegend [Automat'ic, LegendLabel - "E(x,y,z) "] ’

VectorColorFunction - "BlueGreenYellow", PlotLabel » "E—Feld"] s

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}]}]]

Show[ContourPlot3D[¢[X, y, 2], {X, -2, 2}, {Y, -2, 2}, {Z, -2, 0},
PlotLegends -» BarLegend [Automatic, LegendLabel -» "¢ (x,y,z)"],
Contours -» {0, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.4, 0.45, 0.5, 0.7},
AxesLabel » {"x/d", "y/d", "z/d"}, PlotLabel »
"Aquipotentialflichen des Potentials", ColorFunction - "B'I.ueGreenYe'I.'Low"] ,

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}1}]]

e[X_,Y_ ,2z_1:=q/ (4%x€0*xPi) =«
{(x=-d) / ((x-d)Pr2+yr24+2z22)A(3/2) - (x+d) / ((x+d)A2+yAr24+2A2)7A(3/2)

b
y/ ((x=-d)r2+yr24+2z82)A(3/2) -y / ((Xx+d)"r2+yr24+2z72)A(3/2)
b

z/ ((x=-d)A2+y"r2+z2A2)7M(3/2) - z/ ((X+d)"2+yr2+2zA2)N(3/2)}

dIx_, y_,z_] :=
-q/ (4%xPixe0) » (1/ ((Xx-d)A2+yr2+2z7r2)7A0.5 -1/ ((X+d)A24+yr24+272)10.5)

Show[VectorP'Lot3D[e[x, Y, 2], {X, -2, 2},
{y, -2, 2}, {z, -2, 2}, AxesLabel » {"x/d", "y/d", "z/d"},
PlotLegends -» BarLegend [Automat‘ic, LegendLabel -» "E(x,y,z) "] ,
VectorColorFunction - "BlueGreenYellow",

PlotLabel -» "E-Feld mit realer Spiegelladung"]|,

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}]}]]

Show[ContourPlot3D[¢[X, ¥y, 2], {X, -2, 2}, {y, -2, 2}, {Z, -2, 0},
PlotLegends - BarLegend[Automatic, LegendLabel » "¢ (x,y,z)"],
Contours » {-0.7, -0.5, -0.45, -0.4, -0.3, -0.2, -0.1, 0, 0.1,

0.2,0.3,0.4, 0.45, 0.5, 0.7}, AxesLabel » {"x/d", "y/d", "z/d"},

Printed by Wolfram Mathematica Student Edition
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PlotLabel » "Aquipotentialflichen des Potentials mit realer Spiegelladung",
ColorFunction » "B'LueGreenYe'L'low"] ,

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}]}]]

out[1162]=

E-Feld

E(xy.2)
0.5

0.4
0.3
0.2

0.1

out[1163]=

P(x.y.2)

0.6
0.4

0.2

Printed by Wolfram Mathematica Student Edition



Out[1166]=

E-Feld mit realer Spiegelladung

>
E(xy.z)
0.5

0.4
0.3
0.2

0.1

Out[1167]=
Aquipotentialflachen des Potentials mit realer Spiegelladung

B(x.y.2)

0.50

-0.25

-0.50
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Aufgabe 3 g)

In[1172]:=
d:=1
q:=-1
oly_,z_]1:= -q/ (2%*Pi) xd/ (d"2+y~r24+222)7(3/2)
DensityPlot[ol[y, 2], {Y, -2, 2}, {z, -2, 2}, FrameLabel -» {"y/d", "z/d"},
PlotLabel - "Oberflachenladungsverteilung auf Metalloberflache",
PlotLegends -» BarLegend[Automatic, LegendLabel -» "o (x=0,y,z)"],
ColorFunction » "BlueGreenYellow"]
out[1175]=
Oberflachenladungsverteilung auf Metalloberflache
2 T T T T T T T T T T T T T T T T T T T
o(x=0,y,z)
0.150
0.125
0.100
R
0.075
0.050
0.025
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Aufgabe 4 c)

In[1606]:=

€ed :=1
q:=-1
d:=1

ol[y_,z_] := q/ (2*Pi) xHeavisideTheta[y] *
(d/ (d22+ (y+d/2)A2+zA2)A(3/2)-d/ (dA2+ (y-d/2)A2+272)A(3/2))
o2[X_, z_] :=
q/ (4% Pi) xHeavisideTheta[x] * ( d/ ( (x+d) "2 + (dA2) /4 +zA2)A(3/2) -
d/ ((x-d)Ar2+ (d22) /4 + zA2)A(3/2))

DensityPlot[olly, 2], {Y, -2, 2}, {Zz, -2, 2}, FrameLabel » {"y/d", "z/d"},
PlotLabel - "Oberflachenladungsdichte in y,z-Ebene",
PlotLegends -» BarLegend[ {Automatic, {0, 0.7}}, LegendLabel -» "o; (x,2)"],
ColorFunction - "BlueGreenYellow", PlotRange -» {Automatic, Automatic, {0, 1}}]

DensityPlot[o2[x, z], {xX, -2, 2}, {Zz, -2, 2}, FrameLabel » {"x/d", "z/d"},
PlotLabel - "Oberflachenladungsdichte in x,z-Ebene",
PlotLegends -» BarLegend[ {Automatic, {0, 0.7}}, LegendLabel » "o, (x,2)"],
ColorFunction - "BlueGreenYellow", PlotRange -» {Automatic, Automatic, {0, 0.7}}]

out[1611]=

Oberflachenladungsdichte in y,z-Ebene

g4(x,2)

0.6

0.4

z/d

0.2
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out[1612]=

Oberflachenladungsdichte in x,z-Ebene
—

T T T T

T T T T T T

05(%,2)

0.6

0.4

z/d

0.2

Aufgabe 4 d)

Das darfst du an der Stelle nicht einfach! Du weil3t sonst nie, ob sich die Abhangigkeiten
wirklich rauskiirzen, oder ob das kommt, weil du die Werte festlegst.

intl = NIntegrate]
q/ (2Pi) » (d/ (d*2+ (y+d/2)"2+2722)~(3/2) -d/ (d*2+ (y-d/2)*2+2~2)7(3/2)),
{y, @, Infinity}, {z, - Infinity, Infinity}]

-0.295167

int2 = NIntegrate[
q/ (4Pi) (d/ ((x+d)"2+d"2/4+272)~(3/2)-d/ ((x-d)"*2+d"2/4+272)~(3/2)),
{x, 9, Infinity}, {z, - Infinity, Infinity}]

-0.704833

Simplify[intl + int2]
-1.

->Q_ges =-q (analytische Integration hat (no joke) 8Stunden gedauert und danach hat sich Mathemat-
ica beendet und alles war weg, daher mit Nintegrate :)
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