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[ > wj,th(IinaIg):
War=ng. the protected naDIeB norm om trace have been redefined oDd unprotected[ > one:=matrix(2.2, [I,d,O,I);

[ 1 d
Jone =

..0 1[ > two:=-trJ.x(2,2,[1,dc/n,O,l);

[ iOo

]tMO:= ~ ~ () \-'.<... \ eLc..~~)
[ > three:=-trix(2.2, (1,d,-2/R.1-2*d/R)); f

[ 1 d

]th""", 1 U
-2 1-[ > four:=matrix(2,2, [1,d2.-2/R,1-2*d2/R); R R

[ 1 d2

]fmu '" 1 4d1.
-2 1-1 ' 1 f R R> M:=mu tJ.p y( our,three,two,one);

lal. ( i.BL ~. ~.:~ ( U )1- R 1- R f+ n +d+d2 1- R ~ '
M", <t A 11 L () ~, .,.. , X

-(. lal.~ ( -(. lal.~) ( 1 ~) JJ..-2i-~ l-2i-~}t+l::.B::~~~l:-~+ (I-~ XI-~[ > M:=SllnpIJ.fy(%); ,

B;;.lil. 2dRn- 4dnd2+ dcR- 2dcd2+d2nR
R Rn

" M'-

.-~ 8dRn-8dnd2+4dcR-4dcd2-R2n+2d2nR-4 , -,
R Rn

> AA:=M(I,I);BB:=M[I,2);<;C:=M[2,I);DD:=M[2,2);

~AA:~ R

2dRn- 4dnd2+ dcR- 2dcd2+ d2nR
BB=.Rn

B.;;;.1l..
CC :=-4 R'

8dRn- 8dnd2+ 4dcR- 4dcd2- R2 n+ 2d2n R
DD:~- 2

..R n[ > r: =SllnpIJ.fy(2*BB/ (DD-AA»); ~lCdRn-4dnd2+dcR-2dcd2+d2nR\R ~~
r:=-2 2dRn-2dnd2+dcR-dcd2[ > S:=AA+DD;

..B=-lSl. 8dRn-8dnd2+4dcR-4dcd2-R'n+2d2nR
S:~ R -R2n

> pIot(subs(R=50e-3,d=25.5e-3,dc=7.5e-3,n=I.662.S),d2=50e-3..500e-3);

2

1 ~ ~~i 'I,,", (, 171-

0 0..1 0.5

-1

-2

[ > soIve(subs(R=50e-3,d=25.5e-3.dc=7.5e-3,n=I.662,S)=O,d2);
.2767518011[ > W:=«2*I~a*abs(BB)/Pi)/(4_(AA+DD)'2)'(1 ~~:~[~;:;~~~~2»' .-.-J._[~~~~..'n'14 + -+

, w:=(1 2 ~e..""'" rJ N'> W

(B;;.lil. 8dRn- 8dnd2+ 4dcR- 4dcd2- R' n+ 2d2nR )" 4-l R -R2nI> WO:=(W'"2/(1+(pi'w'2/I~a/r)'2»'(I/2); ~.r:1_12dRn-4dnd2+dcR-2dcd2+d2nRI /[ _(B=-lSl._8dRn-8dnd2+4dcR-4dcd2-R'n+2d2nR )' 1\. \ WwO.,2 AI Rn I" 4 l R R'n 'Je., ~\, 0

--
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l'5

l [ , 1612dRn-4dnd2+::R-2drd2+d2"'r~d~n-2dnd2+dcR-dt:d2), ]~~-4 + -+ 16 R ~dRn- 2dnd2+ dcR- dt:d2)' 1+ ,

-8dRn- n +4 "R-4 -' +2d

"

4e-05 Vii-A ~ "'"'~--- c) t-

\ .\ 0 3.5e-O5 ~

+~',J'\J 36-05 VVV';- ~r ~I

2.56-05 1.>'"0. (1'.-- '~jfl

26-05 -J

1.56-05 J"'L

16-05

0.10.15 0.2 0.25 ~~ 0.35 0.4 0.45 0.5

[ > evalflsubsllambda=784e-9.R-50e-3.d=25.5e-3.dc=7.5e-3.n=1.662.d2=277e-3.wO»);

.00002621259665[ > "1e6;
26.21259665> Plotlsubsllambda=784e-9.R=50e-3.dc=7.5e-3.n=1.662.d2=277e-3.wOJ.d=22e-3..2ge-3);

2.5e-O5

\fJ 0 26-05 r
\lttr~ k* ~-- i)\::- lrJo

1.56-05 ,,\ \

,~'""' c.!\V'"
16-05 \

(I.-t..- ~~~-'\-- N-~ )
5e-06 '~j

0.022 0.0240.025 J.026 0.027 0.028 0.029

[ > fsolveldifflsubsllambda-784e-9.R=50e-3.dc=7.5e-3.n=1.662.d2=277e-3.wOJ.dl=0.d);
.02549698628> plotlsubsllambda=784e-9.d=25.5e-3.dc=7.5e-3.n-l.662.d2=277e-3.wO).R=46e-3..56e-3J;

2.5e-O5 \ .f ""
V 6- r-.~ 1'\~ D~ ;)

26-05 -~

~J ""\~ R '"
1.56-05 s.- ~

( (l\J'-;)N~ 6. ,

1e-O5

5e-06
0.0400.048 0.05 0.052 0.054 0.056

R
[ > fsolve(difflsubs(lambda=784e-9.d=25.5e-3.dc=7.5e-3.n=1.662.d2=277e-3,wOl.R)=0.RI;

.5030737667
> plotCsubs(lambda=784e-9.d=25.5e-3.R=50e-3.n-l.662.d2-277e':3.wO).dc=le-3..15e-31;

--



s~&- wQ.,~~L

lC

2.6e-QS

2.Se-QS V ()" ~~'-- If\

2.4e-oS ~I> ~\ ~ J l..

2.3e-QS \

2.2e-QS ~r'l~~' (~r~)
2.1e-05

2e-QS

0.0020.0040.0060.008 0.01 0.0120.014
dc

[ > fsolveCdiff(subs(lambda=784e-9.d=25.5e-3,R=50e-3.n=1.662,d2=277e-3.wO).dc)=0.dc);

.007489982380->
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I I ~

"C C:C'CC C'" ~ ~1 ,J_l_1___L- C c.,;.i.,~..,,:

+- e I fJ f".'fC"""""-" ;C:-~o L~A IrA ~ l c- -'" a ~;, "- ~ 0 (::>!:>Q.- T'=: U. 1 "0 .-od -[--c.:;U[-, CO ,"O," ;: ",;':;;;.ji~':;;t--f---

i I > Pc:= (- (1-t"2*r2) +sqrt( (1-t"2*r2) "2+4 *ganuna*r2*Pl) ) /2/ganuna/r2; ;;~~-~~~\1'o

c':cc c; T ._!-I+rr2+J(I-rr2)2+4'Yr2PI -"--'-'-"---o~~~~1--'-
-"~~~"--4-- Pc.- 2 'Yr2 1;l"'- O~~~~

--, , t- > plot (2*Pi*subs (t=O.99. r2=O .99.ganuna=1. 526e-5. Pc) /Pl, Pi); -4~~J~~

=:=~~=-=~:t --.*.
~.' + '--
'I,

i ~P4L- I It . , !
:t1 aJ.er ,",.';:., "..,..;(&c""", ", e,f~.

""'ec' cc'1"~~---+- Iy}P.cJ.A vt- f-~W 1 ~O_- ,- ) -<1 (~~ ...

+ CDOI,", \~5'~-""--~-+ ~

'"

--_' "-_C_~~-__L~_~_L.~t-- Pt.""C, 'j'
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.
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'j
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L S~1t- ~~J~[ > Psh:=garnma*PC"2;

_.!H-i-r r2+J-;;-=f r2)+4~ Z--o
Psh.- 4 2

yr2 "-' '-._"-".."-~---~ ~ ,.,.-~

'-"~";:"1"'~~C- > plot(subS(t=0.99,r2=0.99,garnma=1.S26e-S,psh) ,PI); ,

.'" '{ :'4 "

~ ~ 1 " ."'...~..-cc! -'c," ~ IJ

C ~ "Yc ..:; \'.sl'{ \,J~ \

'" " , ~--~C:~~ ~"'-"

" ,", " 10 4 6 8 10 !f-..,"
.",;!!. ..;;';;';" P1 n\ l l. ,\ "cc.. ,,;, "!, ~ r.!\p TV J

: "" -' ,:;",:.;,"..:..:c".:;

~'\I":;c:;',,~~~{."',
[ > solve(subs(t=0.99,r2=0.99,garnma=I.S26e-5,psh)=0.1,Pl); () -, ~',\," ,

" ".l:;'i;;. -2.305328502,2.503328502 ::: lInt' 10- (w","'i 'c.."cc_',c.. ',';" ,
,:,;c. [ > Q:=2*Pi*subs(t=0.99,r2=0.99,garnma=I.526e-5,pc)/PI; c ':," , '

, , ,; ""
;:;"";;,(,,c:"'; g .= 2 7t( -982.9950883 + 33096.36337 .000882149401 + .0000604296 P J)

",""- ,,' .PI

,,' ,,'~"'!;C"" ' '..,,""- [> evalf(subs(PI=2.S03,Q»; ~' ","', \,.",,' '.

[ > Qo::- 203.1827940

~, : ",.,,- '/",.," " I -~.:1 -~~--~u= ---~-~"

",.,t:~ ..J., .'r ~~~ ,,"-.J..)J
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