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Dipole Antenna
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E, +E, =0 (onPEC)
1 /2[62G(z, z")

jwe J-ipt 972

0 (Pocklington's Integralequation)

+ Gz z')] i,(z)dz' +E, (z) =

gbooboooobooobooobooooao

1= simpi[f , {§ ,a , b }, n ] := Module[{h =(b-a)/ (2*n), x, i},

x[i ] :=a+h=*xi;

h n
- (f/.{§-)x[0]})+4Z(:E/.{§->x[2*i—1]})+
3

i=1

ZZ(f /. {E- x[2%i-21})+ (E/. {E> x[2+n]})| // N

i=2

];

Parameters of Dipole Antenna

1=0.5; (*» O0OO0O0O =)

a=0.001; (« OOOOOO =)

volt =1.; (+ OOODO =)

nn=21; (+ 000 ,unknown OO, OOO0OOOO0OOOO0OOOOOOO =)
dz=1/(nn+1);

In2):= Clear([a];
1=0.5; (*» OOOODO =)

sol = Solve[lO = 2 *Log[i] ’ a] [[1]1]:
a

a=za /. sol; (» OOOOOO =)

volt =1.; (» OOODO =)

dz = 0.025;

nn = Floor[l /dz] + Floor[Mod[l /dz +1, 2]]; (» OOO,
unknown 00, OO0O0O00OCODOOOOOOCOOO =)
dz=1/(nn+1);
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1
In[11]:= Module| {pos, r, rl, r2, r3, zz, vv, z, srcint, k, ii, curdist}, k=2m; pos[n_] :=dz*n- —;
2
= 2 2
r[zo , zs_] := \/a + (zo-1z8)“ ;
rl[n , z ] :=r[z, pos[n-1]];
r2[n , z_] :=r[z, pos[n]];
r3[n , z_ ] :=r[z, pos[n+1]]; srcint[n , z ] :=
(i 30) (e""’“”“'” Cos[k (pos[n]-pos[n-1])]  etkxilnzl ) (4 30) (e-“'““rﬂ Cos[k (pos[n+l]-pos[n])] e tk=iinzl )
r2[n,z] rl[n,z] r2[n, z] r3[n, z]
+
Sin[k (pos[n] -pos[n-1])] Sin[k (pos[n+ 1] - pos[n])]

Sin[k (z-pos[m-1])] srcint[n, z]

zz[m , n ] := simpi[ , {2z, pos[m-1], pos[m]}, 10] +

Sin[k (pos[m] -pos[m-1])]

Sin[k (pos[m+ 1] - z)] srcint[n, z]

simpi[ , {z, pos[m], pos[m+ 1]}, 10];

Sin[k (pos[m+ 1] - pos[m])]

nn+1

vvli ] := If[i , -volt, o];

2
Print["x**x*x*%%x* Now Making Z Matrix... #*xxxxx*%x"];

zmat = Table[zz[i, j], {i, 1, nn}, {j, 1, nn}];
Print["****x*%%x* Now Making V Matrix... x**xx*x**xx"];

vmat = Table[vv[i], {i, 1, nn}];

imat = Table[ii[i], {i, 1, nn}];

Print["#*xx*x**** Now Solving Linear Equations... *xx****%x"];
imat = imat /. Solve[zmat.imat == vmat, imat];

curdist = Table[{pos[i], imat[1][iQ}, {i, 1, nn}];

1

curdist = Prepend[curdist, {— -, 0}];
2
1
curdist = Append[curdist, {—, 0}] ;
2
nn+1

Print["Current: ", imatﬂl, ]”,
2

. volt
#n s ———
J.matlIl, T]]
Print["Input Impedance: ", zin];
Print["Input Admittance: ", 1/ zin];
Module[{curre, curim}, curre = ListPlot[MapAt[Re, curdist, Table[{i, 2}, {i, 1, nn+2}]],
Joined -» True, PlotStyle » {Red, AbsoluteThickness[2]}, DisplayFunction -» Identity];
curim = ListPlot [MapAt[Im, curdist, Table[{i, 2}, {i, 1, nn+2}]], Joined -» True,
PlotStyle » {Green, AbsoluteThickness[2]}, DisplayFunction -» Identity];
Show[{curre, curim}, DisplayFunction -» $DisplayFunction]];

Module[{}, curamp = ListPlot[MapAt[Abs, curdist, Table[{i, 2}, {i, 1, nn+2}]],

Joined -» True, PlotStyle -» {Red, AbsoluteThickness[2]}, Frame - True,
FrameLabel -» {"Position (A)", "Amplitude (A)"}, DisplayFunction -» Identity];

1 ArcTan[Re[#1], Im[#1]] 180
curpha = ListPlot[Take [MapAt[If[Abs[ttl] > p ] &,
10° w

curdist, Table[{i, 2}, {i, 2, nn+1}]], {2, Length[curdist] —l}],

Joined -» True, PlotStyle » {Green, AbsoluteThickness[2]}, Frame - True,
FrameLabel -» {"Position (A)", "Phase (deg)"},

DisplayFunction - Identity] ; Print [Show][ {curamp}]];

Print [Show[{curpha}]];

]
]
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xxxxxxxx Now Making Z Matrix... sx*x*x*x
xx*xxxxx Now Making V Matrix... x*xx*x*xx*
xx*xxx*x NOow Solving Linear Equations... sx*xsxx*x*x

Current: 0.00885173 -0.00414254 1
Input Impedance: 92.6749 +43.3711 1

Input Admittance: 0.00885173 -0.00414254 1
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In29]:= cur = Table[{Abs[ imat[[1, i]] ], Arg[ imat[[1, i]] 1}, {i, 1, Length[ imat[[1]] 1}]:
n =120. % w;
k=2x%r;

l*n 1
pos[n ] := - —;
nn + 1 2

ITxks# n Length[cur]

e6[0 ] := ——— xdz % Sin[0O] * Z (cur[[i, 1] * eic“r'li'zll) » @ivkrpos[itl]«Cos(e] ;
4% i=1
(#---- Gain Calculation ----%)

e6[0] xConjugate[ed[6]]

Re [4 * TT %
2%n
gain[6_] := :

Re[volt » Conjugate[imat[1, nn;l]]] /2] '

b 7
Print["Directivity =", gain[—] , " =",10 *Log[lo, gain[—]], " dBi"];
2 2

z0 = 50.;
zin - z0

sll= ——;
zin + z0

7
Print["Gain (inc. reflection) = ", (1—Abs[sll]2) *gain[—],
2
s
"o, 10*Log[10, (1 - abs[s11]?) *gain[—]], " dBi"];
2

(¥---- Plot Pattern ----%)
rot[6 ] := {{Cos[6], -Sin[6]}, {Sin[6], Cos[6]}}:
scale[sx , sy ] := {{sx, 0}, {0, sy}};

2
eOlist = Table[Abs[ee[e]] (scale[-1, 1].rot[90 °]).{Cos[6], Sin[6]}, {e, -7, 7, _ﬂ}]
60

elemmax = Max[ ('\/111[[1]]2 + #1[2]2 &] /@ eelist] ;

eflist
eflist = ————; (% Normalize x)
elemmax

ebgraphics = {RGBColor[1l, 0, 0], Line[eflist]};
ParametricPlot[Abs[Sin[6]] (scale[-1, 1].rot[90 °]).{Cos[®], Sin[6]}, {6, -7, 7},
PlotRange -» {{-1, 1}, {-1, 1}},

AxesStyle -» RGBColor[0.01, 0.01, 0.01],

PlotStyle » {RGBColor[0.01, 0.01, 0.01], Dashing[{0.02~, 0.027}]},

AspectRatio » Automatic,

Epilog - eegraphics]
Directivity = 1.65104 = 2.17757 dBi

Gain (inc. reflection) = 1.37616 = 1.3867 dBi



Out[45]=
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n =120. % 7;
k=2%rm;
1=0.5;
Clear([a];

sol = s°1ve[1o =2 *Log[i], a] [[111;
a

a=za /. s0l; (+ OOOOODO =)

Rr = * [EulerGa.mma +Log[k *1] - CosIntegral[k 1] +
2% 7
1 1
— *Sin[k % 1] * (SinIntegral[2 *k * 1] - 2 * SinIntegral[k*1]) + — * Cos[k* 1] *
2 2
(EulerGamma + Log[k * 1 / 2] + CosIntegral[2 *k * 1] - 2 * CosIntegral[k *1]) ] ;
Xm = * {2 * SinIntegral[k * 1] + Cos[k % 1] * (2 * SinIntegral[k * 1] - SinIntegral[2 *xk * 1]) -
4 %7
2xkxa?
Sin[k % 1] * |2 * CosIntegral[k * 1] - CosIntegral[2 +k * 1] - CosIntegral[—] ;
1
Rr
Rin= — 3
Sin[k*1/2]?
Xm
Xin = H

Sin[k*1/2]2
Print["Rin=", Rin];
Print["Xin=", Xin];

Rin=73.1296

Xin=42.5445



