math_nf.nb 1

2003/2/24
Takuichi Hirano (Tokyo Institute of Technology)



math_nf.nb

0 V x2 2
sing = X
cosd = %

i y
sing = —=-—
COS ¢y = —2—

g VX2 +y2

o = —Xsing +Y COSy




math_nf.nb

In[8]:= freq=2.45%10°%;
Cc=2.998%108;

C
20 = ——;
freq
2%
kO = ;
20
n0 =120. % r;

EFieldInfinitesimalDipole[xo_, yo_, zo_, XS_, YS_, zS_] :

Module[{r, X, Y, Z, S¢, Co},
X = XO - XS;

Y =Yyo-ys;

Z=20-12s;

N v

r

SO =

z
co=—;
=

A

VX2 +y2

X
Cp= ———;

VX2 +y2

rhat = {se*Cyp, S6*Sp, CO};

ehat = {cexcCyp, CO*xSp, -S6};

phat = {-s¢, cop, 0};

n0 Exp[-1*KO=*r] ( 1
* * +

rhat -
2%w* 2 r I +kO*r

)*C6+

ehat = | =

1
* SO

kOxn0  Exp[-1*kO=xr] [ 1
* * |1+

Axgwxr r

B

EField[xo_, yo_, zo_] :=Module[{},

+
L+kOxr  (1xkOxr)2

el = EFieldInfinitesimalDipole[zo, X0, YO, 0, -5%20, -5%20] ;
e2 = EFieldInfinitesimalDipole[zo, x0, yo, 0, 5%x20, 5%x20];
e3 = EFieldInfinitesimalDipole[zo, X0, yOo, 0, 10%20, -5%20];

e=el+e2+e3;
{e[[2]1, e[[31], e[[11]}
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In[15]:= << Graphics PlotField3D";

PlotVectorField3D[Abs[EField[x, vy, z]], {X, -1, 1}, {y, -1, 1}, {z, -1, 1},
ColorFunction - (Hue[-0.7% (#-1), 1, 1] &)]

Out[16]= - Graphics3D -
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In[20]:= RegX =50. »20;
RegY = 50. % A0;

Plot3D[Abs[ EField[x, y, A0]1[[2]1]1 1, {X, -RegX/2, RegX/2}, {y, -RegY /2, RegY/2},

PlotPoints - 30,
ColorFunction-» (Hue[-0.7% (#-1), 1, 1] &) 1;

In[28]:= DensityPlot[Abs[ EField[X, ¥, 0.1%20]1[[2]1] 1.,
{x, -RegX/2, RegX/2}, {y, -RegY /2, RegY/ 2},
Mesh - False,
PlotPoints - 50,
PlotRange -» {0, Automatic},
PlotLabel - "Amplitude",
FrameLabel » {"x", "y", ™, "},
ColorFunction-» (Hue[-0.7=x (#-1), 1, 11 &)1;

colfun[x_] := RGBColor[0, 3%xx, 1] /; (x<1/3);
colfun[x_] :=RGBColor[3* (x-1/3),1,11/; (1/3<x=<2/3);
colfun[x_] :=RGBColor[-3% (x-2/3) +1, -3%x(x-2/3)+1,11/; (2/3<X);

180
DensityPlot[Arg[ EField[x, y, 0.1%20][[2]] ] * .
7T

{x, -RegX /2, RegX/2}, {y, -RegY /2, RegY/2},
Mesh - False,

PlotPoints - 50,

PlotRange -» {-180, 180},

PlotLabel - "Phase",

FrameLabel - {"x", "y",
ColorFunction - colfun];
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In[33]:= m=101;
n=111;
APDistl = Table[
Table[
EField[x, y, 20.0%20]1[[2]1],
{X, -RegX /2, RegX/2, RegX/m}
1
., {Y, -RegY /2, RegY /2, RegY/n}1;

In[36]:= ListDensityPlot[Abs[ APDistl],
Mesh - False,
PlotRange -» {0, Automatic},
PlotLabel - "Amplitude",
FrameLabel -» {"x", "y", """, """},
ColorFunction - (Hue[-0.7% (#-1), 1, 11 &)1;

colfun[x_] :=RGBColor[0, 3%x, 1] /; (x=1/3);
colfun[x_] :=RGBColor[3% (x-1/3),1,11/; (1/3<x=<2/3);
colfun[x_] := RGBColor[-3% (Xx-2/3) +1, -3% (Xx-2/3)+1,1]1/; (2/3<X);

_ _ _ 180
ListDensityPlot[Arg[APDistl] * .
T

Mesh - False,

PlotRange -» {-180, 180},
PlotLabel -» "Phase",

FrameLabel -» {'x", "y", ", """},
ColorFunction - colfun]
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Out[40]



math_nf.nb

In[41]:= ListContourPlot[Abs[ APDistl],
PlotRange -» {0, Automatic},
Contours » 5,
ColorFunction - (Hue[-0.7x (#-1), 1, 11 &)1;

colfun[x_] := RGBColor[0, 3%x, 1] /; (x=<1/3);
colfun[x_] :=RGBColor[3% (x-1/3),1,1]1/; (1/3<x<2/3);
colfun[x_] :=RGBColor[-3% (x-2/3) +1, -3%x(x-2/3)+1,11/; (2/3<X);

_ _ 180
ListContourPlot[Arg[APDistl] « ,
7T

PlotRange » {0, Automatic},
Contours -5,
ColorFunction -» colfun]
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out[45]= - ContourGraphics -

In[52]:= FAPDistl = Fourier[APDistl];

ListDensityPlot[Abs[ FAPDistl],
Mesh -» False,
PlotRange -» {0, Automatic},
PlotLabel - "Amplitude",

FrameLabel -» {"'x", "y", """, "},
ColorFunction- (Hue[-0.7% (#-1), 1, 1] &) 1;

colfun[x_] := RGBColor[0, 3xx, 1] /; (x=<1/3);
colfun[x_] :=RGBColor[3% (x-1/3),1,1]1/; (1/3<x=<2/3);
colfun[x_] :=RGBColor[-3% (x-2/3) +1, -3%x(x-2/3)+1,1]1/; (2/3<X);

_ - _ 180
ListDensityPlot[Arg[FAPDistl] * ,
T

Mesh - False,

PlotRange -» {-180, 180},
PlotLabel -» "Phase",

FrameLabel -» {"x", "y'", """, """},
ColorFunction - colfun]
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out[57]
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In[64]:= IFAPDistl = InverseFourier[FAPDistl];

ListDensityPlot[Abs[ IFAPDistl ],
Mesh - False,
PlotRange -» {0, Automatic},
PlotLabel - "Amplitude",
FrameLabel » {"x", "y", ™, "},
ColorFunction-» (Hue[-0.7x (#-1), 1, 11 &)1;

colfun[x_] :=RGBColor[0, 3%x, 1] /; (x=1/3);
colfun[x_] :=RGBColor[3* (x-1/3),1,11/; (1/3<x=<2/3);
colfun[x_] :=RGBColor[-3% (Xx-2/3) +1, -3%x (Xx-2/3)+1,11/; (2/3<X);

180
ListDensityPlot[Arg[IFAPDistl] * .
T

Mesh - False,

PlotRange -» {-180, 180},
PlotLabel - ""Phase",

FrameLabel -» {"'x", "y", """, """},
ColorFunction -» colfun]
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out[69]= - DensityGraphics -

In[73]:= dz = -20. »A0;
FAPDist2 =Table[

Module[{},

2%
kx = (J -1 ;
x= (-1 2o

2%
ky=(i-1 ;
y = (1 )*Rng’

2% o
Regv 1
PEY
Regx]’

If[i > IntegerPart[n/2], ky -=nx

If[j > IntegerPart[m/2], kx -=mx«

kz = \/ k0% - kx? - ky? ;
If[ (Re[kz] 2 0) && (Abs[Im[kz]] < 107%%),
FAPDistl[[i, J]1] *Exp[-1xkz=xdz],
10715

]

,» {i, 1, n}

,» {3, 1, m}

[

IFAPDist2 = InverseFourier[FAPDist2] ;
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In[76]:= ListDensityPlot[Abs[ IFAPDist2],
Mesh -» False,
PlotRange -» {0, Automatic},
PlotLabel - "Amplitude"”,
FrameLabel » {"x", "y", """, """},
ColorFunction-» (Hue[-0.7% (#-1), 1, 11 &)1;

colfun[x_] :=RGBColor[0, 3*x, 1] /; (x=1/3);
colfun[x_] :=RGBColor[3% (x-1/3), 1,11 /; (1/3<x=<2/3);
colfun[x_] :=RGBColor[-3% (Xx-2/3) +1, -3% (Xx-2/3)+1,1]1/; (2/3<X);

_ _ _ 180
ListDensityPlot[Arg[IFAPDist2] « ,
T

Mesh - False,

PlotRange -» {-180, 180},
PlotLabel -» "Phase",

FrameLabel » {"x", "y, ", """},
ColorFunction - colfun]
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out[80]= - DensityGraphics -



