@

%M”fg”i@ on Milow  Tiieer
@?ﬂ@{é f‘ﬂ&%%f fgﬁéfﬁ ~ jef

Eof Loee

§‘é 2 é /ﬁ@fﬁ?
y/ &S0 7

el cENZ

’é Ca ff =Y «fﬁféw la b & f?j ‘
; ,
Lo /?ﬁ*f‘”ﬁﬁ; v ﬁwﬁgg <

f:é‘w/jﬁ‘“é zfﬁ@zé Z?ﬁ@ff;f@ € f/;?s?/é;’;/
o




%%%% @\» m@ % mw “,%%%f mm c% \ .
v m

ﬁ?,ﬁ& ] m%i§%1

an%ﬁ.ﬂa‘;
.W%‘\ﬁv

A eq 2 m 0 \, €h ¢ m.?\ <
~ 5T

mi@i:am
~ ST



=

ey

C@fd.@f%ﬁ“
}i/_fii- / éimﬂé; s/gz , f@w{]
R — gou |
.*4.,,&,%’ :
,ﬁ; | f@‘g?ﬁﬁﬁéfﬁ zez | ; j"gﬁ%’

+ e gt | |
K £To0 Ml Z20Y  Less

i . — o 5




j Vif?% ﬁ A "

paue el %E@@afj /f

- A .
gfgﬁé””é% CurrenT 5%‘4?;@?5

¢

— gﬁii«?} — Qb= RIS ?fff@/ﬁf

<= 4 r"ﬂ@*‘[ 4 Ex=(iex) By +y @
{J?«@} | i ‘

Y = /ﬁfi%zv%v B, +(i+y ) Ex-x Ej

é%f)
jﬁg[cﬁ@fi ﬁ@é@a»@?éﬂ” t 74{:%@@% f\-ﬁf«?f

%é@ﬁ@\z ¢ &



Inf117]:=

q=8; - :v,"‘
A=283.91; {{5 A
TO = 500;

T = 500;

B¥0 = ((T0/931.5/AR) ~2+2% (T0O/931.5/A))~.5;
By= ((T/931.5/R)~2+2% (T/931.5/R)) ~.5; '
Brho0 =3.107+By0+A/q;

Brho=3.107+xBy*A/q;

mul =4 %Pix (10~-7);

£[S_,R_,x1_,x2_,z ]=
mu0+«S/2% ((z-%x1)/ ((z-%x1)~2+R"2)~.5- (2-x2) / ((z-%2)~“2+R"*2) ~.5);

BB = -0} @ P lseal o) e Tlecties

h=1.0;
1= 1.0;
zb = .5;

BO[z_ ] = £[366672.8, 2, 1, 27, z] + £[-91668.2, 2,27, 37, z] +
£[-4925701.809, 3, 37, 43, z] + £[-91668.2, 2, 43, 53, z] + £[366672.8, 2, 53, 79, z];
Print["BO[z]"];
Plot[BO[z], {z, -10, 90}7;
Plot[BO[z], {z, 30, 50}];

BOp[z_] =D[BO[z], z];
BOpp[z_] =D[BOp[z], z];
BOppp[z_] =D[BOpp[z], z];
v BOpppp[z_] = D[BOppp[z], z];
?{6&5{% BOppppp [z_] = D[BOpppp[z], z];
E k Bz[x_,y_,z_]=B0[z] -BOpp[z] * (x*2+y"~2) /4 +BOpppp[z] * (x°2+y°2)~2/64;
Ef% Bx[x_,yv ,2z_]=
-BOp[z] *x /2 +BOppp[z] *x % (x~2 +y~2) /16 - BOppppp [2] * X * (x*"2+y~2)~2/384-
Bbxh+y/ (x"2+y"2) *If[(x"2+y~2)~2/h 4>4% (z-2zb)~2/1~2, 1, 0];
Byl[x_,y_,z_]-=
-BOp[z] /2+y +BOppp[z] »y* (x2 +Y"2) /16 - BOppppp[z] *y* (x~2+y~2) ~2/384 +
Bbrxhxx/ (x"2+y*2) +If[(x"2+y~2)~2/h" 4 24% (z-zb)"~2/1~2, 1, 0];

ZO:-l;
zf = 40;
"’T’@\,“‘){ %0 =1.00;
¢ ; g 1 xp0=0.0;
mt £ Y0=0;
i _ﬁéaﬁ.,‘*’” ¥=1/Brho* (BO[20]  (x0~2+y0~2) /2 -
i[ ~ BOpp[zO]*(x0“2+y0‘2)‘2/16+BOpppp[zO]*(x0‘2+y0"2) ~3/384);

YpOl = 1/x%0% (yO*xp0 - i+ (1L +xp0~2)~.5);
YPO2 =1/%0+ (YO *xp0 - ¢+ (1 +xp0~2 +yp0Ol~2) ~.5);
() yp03 = 1/%0 % (y0O *»xp0 — i (1 +=xp0~2 +yp02~2) ~.5);

o Print["initial yp to make PO=0"];
9 ypO:l/xO*(yO*xpO—l,ll*(1+xp0"2+yp03"2)".5)
Print["initial Po/ge"];

Pooverqge = Brho / (1 +xp0~2 +yp0~2)~.5% (%0 * yp0 - y0 * xp0) +BO[20] /2 * (x0°2 +y0~2) -
BOpp[z0] /16 (x0~2 +y0~2) ~2 +BOpppp[z0] /384 (x0~2+y0~2)~3



xxx.nb ;b //

aol = NDSolve[{x'[z] = xp[z],
¥p'[z] = 1/Brhox (l+xp[z]~2+yp[z]~2)~.5% (xp[z] *yp[z] *Bx[x[z], v[z], 2] -
s f B (L +=xp[2]"2) «By[x[z], y[2], z] +yp[2] *Bz[x[2], y[2z), z]), ¥ ' [z] = yp[z],
/@ é%"c Yp'[2] = 1/Brhox (L+xp[z]~2+yp[2z] ~2)~.5% (~xp[z] *yp[Z] *By[x[z], v[z], z] +
Y- (1+yp[z]~2) »Bx[x[z], y[2], z] - xp[2] *Bz[x[z], y[2], 2]),
V@W{‘M‘g ’ x[20] == x0, xp[20] == xp0, y[z0] == yO, yp[2z0] =yp0}, {x, xp, ¥, YP},
; {2, z0, zf}, MaxSteps » 1100000, MaxStepSize » .01];

xx[z_] =x[2z] /. aol;

yylz_] =y[z] /. aol;

xxpl[z_] =xp[z] /. aol;

yyp[z_] =yp[z] /. aol;

Print["x[z] and y[z]"]

ParametricPlot[{x[z], y[z]} /. aol, {z, 20, zf}];
Plot[{xx[z], yy[z]}, {z, 20, z£}];

Plot[{xx[z], yy¥[z]}, {2, 39, 40}];
Print["x[40,y[40]"];

xx[40]

- yy[40]
?f@ 5’ rlz_] = (xx[2z]"2+yy[z]~2)"~.5;

Print["r([2]"];

Plot(r[z], {z, 20, z£}];

Plot([r[z], {z, 39, 40}];

Print["r[40]"];

r[40]

Print["r'[39.8]"];

(xx[39.8] *xxp[39.8] +yy[39.8] xyyp[39.8]) /r[39.8]

BO[z]

— 20 40 80 ’ 80 g}"’l - ﬁ)ﬁi 5
-0.5 gﬁ’” g' € (i%

-1t _g@ 5%}
-1.5

21




B, (=)

initial yp to make P&=0

Out[153]= ; / ¢ ,‘T’i@ / /
-0.00822021 e /ﬁgfgﬂ ITACTER Qﬁ

initial Po/ge

Out[155]=
2.83248x107%8

x[z] and y[z] ;K:' qvi £7( Lg




xxx.nb

~0.05

-0.15

-0.2

x[40,y[40]

out[166]=
{-6.19893x107%}

out[167]=
{-1.54166 x 107}

riz]

r[40]

Out[173]=
{6.38776x10°%)

r'[39.8]

out[175]=
{-0.23635}

ri=>
,'47(&2:{ (' oy



e 9

Qlz_] = rlz]

{(I terpolsﬁ%ﬁiyﬁgFunction[{{—l. , 40.}1) '>Wj [z]% +
IhterBolatingFunction[{{-1,40.}}, <>](2]%)""}

N
ﬁ,ﬁ’w{ (Interpola 1ngFunctmn[{{ 1.,40.}}, <>1[2]% +

L. Interpol\ﬁ.ng’ﬁmctlon[{{ 1.,40.1}, <>]1 (2} ' .5}

u2fz_] -r[zwﬁ jM

rd
{(InterpplatlngFunct:Lm{:\{{ 1. ,i}yﬂ, <> [z] +

InterpolatlngFunctlo;\{{ 1, 40.1), <>]1[2]%) 5} T
fm ”J"
ud[z_] =r[z '
e
v’fy {(Inter éﬁf! )
& polatlngFun tion[{{-1., 40. Q, <>1[z] y
InterngikggEFunctlon[{{ 1. 407¥a§:>1pff’>“5}
wdlz_] = r2]
EVI ey 5 V)
et el
YE o
Lot
— L0}
&5

4o



xocx.nb | @ 6

e=1.0%(10"~-5);
a0 = .02;
ap0=0;

bol = NDSolve[{a'[z] == ap[z], ap'[z] ==~ (BO[2] /2 /Brho) “2xa[z] +e€~2/a[z]~3, a[z0] == a0,
ap[z0] = ap0}, {a, ap}, {z, 20, zf}, MaxSteps » 1100000, MaxStepSize » .01];

aa[z_] =a[z] /. bol;

Plot[aa[z], {2z, 20, z£f}];

aa[40]

/
0.024 ﬁa Q? {ﬂ

0.015} Et/p u-f/f;';@ 7\5}
0.01f ’ﬁa v - s

—

&
—
(ém = /U )

0.005}

10 20 30 40

{0.00195161}
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