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Theo CBlatt 11
Aufgabe 1 c)

In[592]:=
(*Konstanten a,b und € sind beispielhaft gewahltx)

a:=1.5
b:=2.5
e :=1.8

DFeld[r_] :=1/ (4%Pi) *1/r"2xHeavisideTheta[r - a]
EFeld[r_] :=1/ (4%Pixe) *x1/r"2xHeavisideTheta[r - a] * HeavisideTheta[b-r] +
1/ (4%Pi)*1/r"2xHeavisideTheta[r -b]
¢[r_1:=1/(4%xPi)*((1/b+1/ (exa)-1/ (exb)) xHeavisideTheta[a-r] +
(L/b+1/ (exr) -1/ (exb)) xHeavisideTheta[r - a] » HeavisideTheta[b - r]
+1/r xHeavisideTheta[r -b])

Plot[DFeld[r] , {r, @, 4}, FrameLabel » {urn’ "B/Q"},
PlotLabel » "Elektrische Flussdichte", ImageSize -» 600, Frame -» True]
PIOt[EFeld [r], {r, O, 4}, FrameLabel » {"r‘", "Exeg/Q"},

PlotLabel -» "Elektrisches Feld", ImageSize » 600, Frame - True]

Plot[¢[r], {r, ©, 4}, FrameLabel -» {"r", "¢xeu/Q"},
PlotLabel » "Elektrisches Potential", ImageSize » 600, Frame -» True]
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Out[600]=
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Aufgabe 2 c)

In[642]:=
(*Konstante M beispielhaft gewdhltx)

M:=2
mud :=1.25663706127 » 10" (-6)

Bfeld[zL_, RL_] :=-M*mu@ /2 *
((zL-1/2) / ((zL-1/2)*2+RLA2)*0.5 - (zL+1/2) / ((zL+1/2)*2+RLA2)10.5)

Hfeld[zL_, RL_] :=-M/2% ((zL-1/2) / ((zL-1/2)A2+RLA2)"0.5 -
(zL+1/2)/ ((zL+1/2)"2+RL"2)"0.5) xHeavisideTheta[zL"2-1/4] -

(M/2% ((zL-1/2)/ ((zL-1/2)72+RLA2)10.5 -
(zL+1/2) / ((zL+1/2)A2+RLA2)A0.5) +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},
FramelLabel - {"L/z", "g"}, 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 —>A11]

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

Hfeld[zL, RL = 2], Hfeld[zL, RL = 41}, {zL, -4, 4}, FrameLabel » {"L/z", "ﬁ"},

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

PlotRange » A'L'L]
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Aufgabe 2 d)

In[706]:=
Hfeld[zL_, RL_] :=-M/2% ((zL-1/2)/ ((zL-1/2)72+RLA2)"0.5 -
(zL+1/2)/ ((zL+1/2)72+RLA2)70.5) « HeavisideTheta[zLA2-1/4] -
(M/2% ((zL-1/2)/ ((zL-1/2)72+RLA2)%0.5 -
(zL+1/2)/ ((zL+1/2)72+RL"2)7"0.5) + M) »HeavisideTheta[-zL"2+ 1/ 4]

HfeldNahr[zL_, RL_] = (1/2%*RL"2%1/zL"3) »HeavisideTheta[zL*2-1/4] +
(1/2%*RL"2%1/2zL"3-1) xHeavisideTheta[-zL"2+1/4]

LogLogP'Lot[{er'LdNéihr[zL, RL = 0.25], HfeldNahr[zL, RL = 0.5],

HfeldNahr[zL, RL = 1], HfeldNadhr[zL, RL = 2], HfeldNahr[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},
FramelLabel - {"L/z", "FI"}, PlotLabel -» "Magnetische Feldstéarke",
ImageSize -» 600, Frame » True, PlotLegends -
{"Dipolndherung: R/L=0.25", "Dipolnaherung: R/L=0.5", "Dipolndherung: R/L=1",
"Dipolndherung: R/L=2", "Dipolndherung: 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"}]

out[708]=
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