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nf1]= €0 = 8.854 » 10-1%;

g=1.;

g .
dxwuelnr !

ufr @ ]:=

gl = ContourPlot[u[+ »* + 2% , ArcTan[z, x1], {x, -1, 1}, {z, -1, 1},

PlotPoints = 50,
Contours — 20,
ContourShading — False |

-1

Out[4= - ContourGraphics -

In[5]= g2 = ContouwrPlot [ArcTan[x, 2], {x, -1, 1}, {z, -1, 1},

PlotPoints — 200,
Contours — 10,
ContourShading - False]
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mutfi]= = ContourGraphics -
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nf]= €0 = 8,854 « 10722;

p=1.;
rix ,z 1:=%x+2%;
u[x .,z ]:= P 2

dwmrelnrx, z]? " r[x, z] :

gl = ContowrPlot [u[x, 2], {x, -1, 1}, {fz, -1, 1},
PlotPoints — 50,
Contours — 10,
ContourShading —+ False]
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Out[§]= = ContourGraphics -

3
)= g2 = ContourPlot[Log[%], {x, -1, 1}, {z, -1, 1},

PlotPoints — 200,

Contours - 10,

ContourShading — ]E‘alse]

mut[i]= = ContourGraphics -

In[f]:= <« Graphics hrrow ;
Show[
fyl, g2, Graphics[{RGBColor[1, 0, 1], AbsoluteThicknes=s[2],
Arrow[{0, -0.1}, {0, 0.1}]1}1}]
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Out[3]= = Graphics -

El Tokyo Institute of Technology



2.3 [3]

4/3/2007 Page 7/14

2 —jkor .
Er=77°k° Ie 12_ 13 oS0
27 (k) (kr)

2y pa—ikor [ .
Egznok0 ‘e Jy 12— J = |siné
4r ke (kr)2  (kr)

2 pa—ikor [
H _ Ty Ife . 12 sin@
’ 4r ke (kr)

R=K,r
T=ot
K — 770k02|€
4
E, :2Ke‘“{%—%}cose

E, = Ke““[%+i—i}sin 0

R? R®

W Tokyo Institute of Technology



4/3/2007 Page 8/14

H, = Ke‘jR[i+i2}sin6?
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Infi]= £t =1.0;
Si]1|:1:—”‘-,l'1r.2+z2
LT

g2 = ContourPlot [ [Cos[t - ~/x* + 22 | +

] ] »Sin[ArcTan[z, x]11°,

{x, -2, 2}, {z, -2, 2},
PlotPoints — 200,
Contours — 10,
ContourShading — False]
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Out[2]= = ContourGraphics -
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A.2 Mathematica _ FieldLines
A.2.1 FieldLines

Mathematica

http://library.wolfram.co.jp/infocenter/MathSource

ExtendGraphics ExtendGraphics
http://library.wolfram.com/infocenter/Books/3753/
Mathematica2.2 FieldLine
NDSolve Mathematica2.2 Mathematica3.0

http://support.wolfram.com/applicationpacks/unsupported/extend/fieldlines.ja.html
FieldLines

1. http://library.wolfram.com/infocenter/Books/3753/

ExtendGraphics
2. ExtendGraphics
Mathematica AddOns¥ExtraPackages

C:¥Program Files¥Wolfram Research¥Mathematica¥5.1¥AddOns¥ExtraPackages
3. ExtendGraphics FieldLines.m
http://support.wolfram.com/applicationpacks/unsupported/extend/fieldlines.ja.html
4

t2=Part[sol, 1,0, 1, 2] ;
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t2="Part[sol,1,0,1,1, 2];

In[1]:=

A.2.2 FieldLines

<= braphics " PFlotField " ;

PlotvectorField[{x /2 + ¥, y [+ ¥}, (x, -1, 13, (¥, -1, 1}]
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In[2]:= «= ExtendGraphics FieldLines : £ :'

4= ?FieldLine f?

FieldLine|[ {x, ex, =0}, {v, ey, ¥0}, I, £l}] will
calculate the field line from the field {ex, ey}, starting
at {x0,v0}, of length tl. x and ¥ are the wariahles of the
field and t is the wariabhle of length down the trajectory.

InfE]= d=0.1;
g = Table [FieldLine[{x, x/m , dxCos[a1},
{v.¥y/"®+¥, arsinge1}, t, 103],
{8, 0, 2+7-0.001, (2+7)/30.}]:
Show[Graphics[g] ,
hspectRatio — hutomatic,
PlotRange — {{-1, 1}, {-1, 1}}]

S\
Zi

Out[f]= = Graphics -

A.2.3 FieldLines
FieldLines
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FieldLine[{X_,ex , X0 }, {y_,ey ,y0}, {t ,tl }] :=
Module[ {exF, eyf, sol, €2, offM}, {exF, eyf} = {ex, ey} /. {X- X[t], y->Y[t]};
offM = OnMessQ[NDSolve: :ndsz] ;
If[offM, OFF[NDSolve: :ndsz] ] ;
soll = NDSolve[ {x"[t] == exF, y"[t] == eyF, X[0] == X0, y[O] == YO}, {X[t], y[t]},
{t, 0, thy];
If[offM, On[NDSolve: :ndsz] ] ;
sol = {X[t], y[t]} /- First[sol];
If[VectorQ[sol /. t- 0, NumberQ], €2=Part[sol, 1,0, 1, 1, 2];
sol = ParametricPlot[Evaluate[sol], {t, 0, t2}, DisplayFunction -» Identity] ;
First[Cases[sol, Line[_1, InFinity]], Line[{{X0, Y0}}111

5
NDSolve[{x"[t] == exF[X[t], y[t]], Y [t] == eyF[X[1], Y[t]],
X[O] == XO! Y[O] == yo]’ ’ {X[t] ’ Y[t] }s {t’ Os tl]’]
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