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O ABSTRACT 0O

The aim of this study is to study the possibilities of obtaining materials with a material
shift to the higher wavelengths that fall within the C-Band window currently used in fiber
optic communication systems. This is done by mixing pure SiO;, with different materials
and different percentages. We find the evidence of refraction of the core material in an
optical fiber and study the change of these clues by sequential wavelength of light from the
solimer constants obtained from the OptiFiber program. We then calculated the physical
dispersion factor Dy for each of the studied materials by writing a special matlab program
for this study and thus studying the change in the physical dispersion of these materials by
the sequential wave length.

Key words: optical fiber - physical dispersion DM - Selimer equation - silica is similar.
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Pure SiO2 0.6961663 0.4079426 0.897479 0.0684043 0.1162414 9.896161

Fluorine (1%) | 0.6935408 | 0.4052977 | 0.9111432 | 0.0717021 | 0.1256396 | 9.896154

B203 (3%) 0.69325 0.3972 0.86008 | 0.06723987 | 0.11714009 | 9.7760984

GeO (3.1%) | 0.7028554 | 0.4146307 | 0.897454 | 0.0727723 | 0.11430853 | 9.8961609

P20s (9.1%) 0.69579 0.452497 0.712513 | 0.061568 0.119921 8.656641
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clear

%calculate materials n vector and material dispersion

$wave length vector

y vector=1.2:0.02:2.4;

$Pure SIO2 Al A2 A3 Y1l Y2 Y3

constants array=[0.6961663,0.4079426,0.897479,0.0684043,0.1162414,9.8

96161;

$Flourine (1%) Al A2 A3 Y1l Y2 Y3

0.6935408,0.4052977,0.9111432,0.0717021,0.1256396,9.896154;
$B203 3% Al A2 A3 Y1 Y2 Y3

0.69325,0.3972,0.86008,0.06723987,0.11714009,9.7760984;
$Ge02 3.1% Al A2 A3 Y1l Y2 Y3

0.7028554,0.4146307,0.897454,0.0727723,0.11430853,9.8961609;
$P205 9.1% Al A2 A3 Y1 Y2 Y3

0.69579,0.452497,0.712513,0.061568,0.119921,8.656641];

$matrix to plot all lines for n and dispersion
[n matrix,md matrix]=mncalculate (constants array,y vector);

%plotting

figure

h=plot (y vector,n matrix, 'LineWidth',2);

set (h, {"Marker'},{"+';'s';'0"';"*";"'x"})

title (" ");

xlabel ('\lambda Wave Length(\mu m)','fontsize',15);

ylabel ('n', 'fontsize',20);

$ylabel ('D=$-\frac{\mathrm{\lambda}\, \mathrm{d"2n}}{c\,
\mathrm{d\lambda”~2}} (\frac{ps}{km.nm}$) ', 'Interpreter', 'LaTex"', 'fonts
ize',15);

legend ('Pure SI02','Flourine (1%) ', 'B203 (3%) ', 'GeO2 (3.1%) "', 'P205
(9.1%) ', "fontsize',15);

grid on;

datacursormode on;

figure

m=plot (y vector,md matrix/power (10,-12), 'LineWidth',2);

set (m, { '"Marker'}, {"+';"'s';'o"';"*';"'x"'})

title(" ");

xlabel ('\lambda Wave Length (\mu m)','fontsize',15);

ylabel ('Dispersion
(S\frac{ps}{km.nm}$) "', 'Interpreter', 'LaTex"', 'fontsize',20);

$ylabel ('D=$-\frac{\mathrm{\lambda}\, \mathrm{d"2n}}{c\,
\mathrm{d\lambda”2}} (\frac{ps}{km.nm}$) "', 'Interpreter', 'LaTex"', 'fonts
ize',15);

legend ('Pure SIO02', 'Flourine (1%) ', 'B203 (3%) ', 'GeO2 (3.1%) "', 'P205
(9.1%) ', "fontsize',15);

grid on;

datacursormode on;
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A(um) n(4)

Pure S102 Flourine(1%) B203 3% Ge02 3.1% P205 9.1%
1.2 1.448050164 | 1.446450285 | 1.443363297 | 1.452750625 | 1.463122718
1.26 1447369991 | 1.445734463 | 1.442693407 | 1.452064413 | 1.462418145
1.3 1.446917532 1.44526013 1.442247715 | 1.451608546 | 1.461949134
1.36 1446236638 | 1.444548761 | 1.441576901 | 1.450923338 | 1.461242791
14 1445779443 | 1.444072563 | 1.441126406 | 1.450463734 | 1.460768116
1.46 1.44508615 1443352394 | 1.440443173 | 1.449767441 | 1.460047674
1.5 1.444617663 | 1.442866907 | 1.439981419 | 1.449297318 | 1.459560382
1.56 1443903587 | 1.442128465 | 1.439277511 | 1.448581273 1.4588169
1.6 1443419006 | 1.441628276 | 1.438799766 1.44809567 1.458311836
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1.66 1.442677883 | 1.440864522 | 1.438069003 | 1.447353407 | 1.457538538
1.7 1442173547 | 1440345531 | 1.437571655 | 1.446848551 | 1.457011708
1.76 1.441400507 | 1.439551027 | 1.436809228 | 1.446075056 | 1.456203229
1.8 1.440873513 | 1.439010004 | 1.436289404 1.44554796 1.455651401
1.86 1440064618 | 1.438180387 | 1.435491416 | 1.444739189 | 1.454803306
1.9 1.439512572 | 1.437614691 | 1.434946745 | 1.444187398 | 1.454223749
1.96 1.43866451 1436746324 | 1.434109909 | 1.443339961 | 1.453332212
2 1.438085359 1.43615371 1.433538353 | 1.442761377 | 1.452722522
2.06 1.43719524 1.435243447 | 1.432659797 | 1.441872324 | 1.451784113
2.1 1436587161 | 1.434621941 | 1.432059541 | 1.441265091 | 1.451142095
2.16 1.435652374 | 1.433666967 1.43113666 1.440331766 | 1.450153622
2.2 1.435013692 | 1.433014771 | 1.430506032 | 1.439694183 | 1.449477202
2.26 1434031802 | 1.432012482 | 1.429536393 | 1.438714119 | 1.448435608
2.3 1.433360934 1.43132791 1.428873808 | 1.438044584 | 1.447722769
2.36 1.432329608 | 1.430275834 | 1.427855075 | 1.437015424 | 1.446625045
2.4 1.431625019 | 1.429557265 | 1.427158993 | 1.436312387 | 1.445873781

IS Aalall SLSYI g Y Jemgilly Aansid) 2 a3l dsa Jal 10

function

[r c]

for i=1:r

al=constants
a2=constants
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[n vec,m dispersion]=mncalculate (constants,y vector)
=size (constants);

1)
1 2);
3);
yl=constants 4);
y2=constants (i, 5);
y3=constants(l 6) ;
[n,m]=mn calculate(al,a2,a3,yl,y2,y3,y vector);
n vec(:,i)=n'";
m dispersion(:,i)=m';
end

(1
(1
a3=constants (i
(1
(i

function

[n_vec,m dispersion]=mn_calculate(al,a2,a3,yl,y2,y3,y vector)
%y _vector=y vector*power (10,-6);

[r cl=size(y vector);
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syms lambda;

% n relation by Lambda

pl=(al*lambda”2)/ ((lambda”2)-y1°2);
p2=(a2*lambda”2)/ ((lambda"2)-y2"2);
p3=(a3*lambda~2)/ ((lambda”2)-y372);
t=pl+p2+p3;

n=(t+1)"~(1/2);

%$Evulate n relation with Lambda Values
n_vector=subs (n, lambda,y vector);
$Derivating N by lambda twice

n der function=diff (n,lambda, 2);
%Calcualte derivation values

n _derivatives=vpa (subs(n_der function,lambda,y vector));
$calcualte Material Dispersion Values

for i=l:c

material dispersion(i)=vpa((y vector (i) * (-
1)*n_derivatives(i))/(3*power(10,8)));

end

m dispersion=double (material dispersion);
n vec=double (n_vector);

)

— - .
Ko rarne
~
——

Dispersion (

4
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A(um) Material Dispersion(ps/nm.km)
Pure SiO, | Flourine(1%) | B,03(3%) | GeO,(3.1%) | P20s5(9.1%)
1.2 -7.90 -12.5 -7.63 -9.35 -7.62
1.26 -1.29 -5.16 -1.12 -2.56 -0.653
1.3 2.65 -0.8 2.76 1.48 3.51
1.36 7.99 5.09 8.03 6.95 9.19
1.4 11.2 8.66 11.2 10.3 12.7
1.46 15.8 13.6 15.7 14.9 17.5
1.5 18.6 16.6 18.5 17.8 20.5
1.56 22.5 20.9 22.4 21.8 24.9
1.6 25.1 23.6 24.9 24.3 27.6
1.66 28.7 27.5 28.4 28 31.6
1.7 31 30 30.7 30.4 34.2
1.76 34.4 33.6 34.1 33.8 38
1.8 36.6 35.9 36.3 36 40.5
1.86 39.9 39.4 39.5 39.3 44.2
1.9 42 41.6 41.7 415 46.6
1.96 45.2 45 44.8 44.7 50.3
2 47.3 47.2 47 46.9 52.8
2.06 50.6 50.6 50.2 50.1 56.6
2.1 52.7 52.8 52.3 52.3 59.1
2.16 56 56.2 55.5 55.5 63
2.2 58.2 58.5 57.7 57.7 65.7
2.26 61.5 61.9 61.1 61.1 69.7
2.3 63.8 64.2 63.3 63.3 72.5
2.36 67.2 67.8 66.8 66.8 76.8
2.4 69.6 70.2 69.1 69.1 79.7
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