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Theo C Blatt Nr.5
Aufgabe 2 f)

In[8]:=

Out[8]=

In[9]:=

Out[12]=

out[13]=

Out[14]=

Out[15]=

Das GauR’sche Gesetz ist fiir solche Ladungsverteilungen eher ungeeignet, weil durch die nicht
kugelsymmetrische Ladungsverteilung das Integral: JVE ndir schwer l6sbar wird.

Fiir den Fall ¥ig;=0 funktioniert das GauR’sche Gesetz ebenfalls nicht, da

va (7) d®r = 0,0bwohl gelten darf: o (7) 0.

Berechnung des Multipols g4q:

Q04 = pg * Integrate[r*4 xR (R-2*r) »Sin[6] "2 » SphericalHarmonicY[4, 0, &, ¢],
{r; 9, R}, {¢, 0, 2%Pi}, {6, 0, Pi}]

1
= g312R7 o \/
320

o
Plot von: ®,q, ®y9, € = —
Dy
€0 := QuantityMagnitude[Entity["PhysicalConstant", "ElectricConstant"]["Value"]]
p0 =1
R:=1

SphericalHarmonicY[2, 0, 6, ¢]
SphericalHarmonicY[4, 0, 6, ¢]

q20 = pO » Integrate[r*2*R* (R-2%r) *Sin[6] *2 % SphericalHarmonicY[2, 0, 6, ¢],
{r, 0, R}, {¢, 0, 2xPi}, {6, 0, Pi}]

gq40 = pO x Integrate[r*4«R* (R-2%r) *Sin[6] *2 % SphericalHarmonicY[4, 0, 6, ¢],
{r, 0, R}, {¢, 0, 2%Pi}, {6, 0, Pi}]

1 5
— /= (-1+3Cos[0]?)
4 7T

3 (3-30Cos[0]%+35Cos[0]*)

16

N N

i 5 732

96
3/2

320
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In[16]:=

phi20[r_, 6_] :=

1
(1/(—:0)*(1/5)*(1/r"3)*[— * A5 %732 *(R"S)]*[
96

/5
P (-1+3Cos[6]2)]
T

3 (3-30Cos[6]%+35 Cos[6]?) ]

16 \n

NlpR

phi40[r_, e_] :=

1
(1/€0) % (L/9) * (L/rA5) & [— 7r3/2R7) * [
320

phi20[d_, 6_] :=
1 1 [5

(1/€0) % (1/5) % (1/dA3) » [— * 5«77 (R’\Z)] * [— . | = (—1+3Cos[e]2)]
26 4 n

phi40[d_, 6_] :=

1 3 (3-30Cos[0]%+35 Cos[6]?)
(1/€0) * (L/9) % (L/dA5) « [— /2 RZ) *
320

16 \/n

e[d_, 6_] := Abs[phi40[d, 6] / phi20[d, 6]1;
(xFall: 6=0%)
Plot[{ph'iZG)[d, 0], phi4e[d, 01}, {d, R, 5% R}, PlotRange » {-10"8, 1078},
r -
PlotLegends - {"sze", "¢40"}, AxeslLabel - {"—", "o (7) "},
R

PlotLabel -» "Plots fiir & = 0", ImageSize -» 500, PlotStyle » {Blue, Red, Th'ick}]

P'Lot[{Abs[ph'i40[d, 0] / phi20[d, 011, 0.01}, {d, 0, 10}, ImageSize » 500,

0"’

v
AxesLabel » {"— "oNe(7) "}, PlotLabel » "Plots fiir o
R

PlotStyle » {Green, Gray}, PlotLegends » J{"e('r‘) ", "e = 1%"}]

(xFall: o=m/2%)
Plot[{ph‘iZ@[d, Pi /2], phi40[d, Pi/2]}, {d, R, 5%R}, PlotRange » {-10"8, 108},

r
PlotLegends > {"4’20", u¢40u}, AxeslLabel - {n_Ru’ L) (?)ll},

It
PlotLabel -» "Plots fiir © = — ", ImageSize » 500, PlotStyle » {Blue, Red, Th'ick}]
2
Plot[{Abs[ph'i40[d, Pi /2] /phi20[d, Pi/2]], 0.01}, {d, O, 10},

r -
ImageSize » 500, AxeslLabel - {"— ", "e(r) "}, PlotStyle » {Green, Gray},
R

T
PlotLabel » "Plots fiir @ = —", PlotLegends - {"e(?) "ove = 1%"}]
2



Out[21]=

5x107

Plots fiir 6 =0

-5x107 [-

-1x108 -

Out[22]=

0.020 -

0.015

)
R

4

Ve LOQS Locs Ylot

Plots flir 6=0

5

0.010

0.005 -

10

r
R

2 I~

TheoC Blatt5.nb | 3
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out[23]=
T
Plots fir 6 = —
2
#(7)
1x10%
5x107
— &0
‘ ‘ .= a0
2 3 4 R
-5x107
—1x108 -
Out[24]=
T
Plots fiir 6 = —
2
&(7)
0.020}
0'015f I E(?)
I — e=1%
0.010
0.005}
I 1 n n n 1 n n n 1 n n n 1 n n n 1 _r
| 2 4 6 8 10 R
. (o) . R? 35c05*(@)-30cos?(@)+3
Mit € (r{, ©) = — = 0.01 folgt die Kurve: r; (@) = —
> Vi 001

%



In[26]:=

Out[27]=

TheoC Blatt5.nb | 5

ri[e_1 := RA2/ (5)"0.5* (Abs[(35%Cos[6]"4-30%Cos[6]"2+3)/0.01])"0.5
Plot[rl[e], {6, 0, Pi},

PlotLabel -» "Abstand r mit e€(r,9) = 0.01 in Abhéngigkeit von e",

AxesLabel » {"e in BogenmaR", "r"}, PlotStyle » {Yellow, Brown}, ImageSize -» 500]

Abstand r mit €(r,6) = 0.01 in Abhangigkeit von 6

Sd*“c J;J US)‘ U

/
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(v) TF
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