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O ABSTRACT 0O

We know that pure optical velocity is directly related to the optical fiber refraction
hypothesis, and that the refractive index changes with the wavelength change and thus the
wave velocity changes with the change in length. The concept of dissipation reflects the
process of changing the wavelength with the change of speed and relates to several factors
including the properties of the material used, which is called physical dissipation.

In this paper we studied the effect of the change in
the ratio of the GeO2 element to the pure silica on the change of the refractive index with
the wavelength constant, As well as the coefficient of physical dissipation of silica similar
to the previous element and the same proportions of infection

Keywords: fiber optic_ silica pure_ silica similarity = material dissipation_ equation
sillmer.
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A A2 A, A2 A3A?
n?()—1= > > >
(Mol%) 4Lzy! Aq A, Az A Az A3
Pure SiO2 0.6961663 0.4079426 0.897479 0.0684043 0.1162414 9.896161
GeO; (3.1%) 0,7028554 0,4146307 0,897454 0,0727723 | 0,11430853 | 9,8961609
GeO,; (5.8%) 0.7088876 0.4206803 | 0.8956551 | 0.0609053 0.1254514 9.896162
GeO, (7.9%) 0.7136824 0.4254807 | 0.8964226 | 0.0617167 0.1270814 9.896161

Doty Ailita L) o sl e GOy o dulially dill Sihall Jal e el Alslaed Cile gl S
(L) clual Sl galipll i M il

clear

%calculate materials n_vector and material dispersion

%wave length vector

y_vector=1.2:0.02:2.4;
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%Pure SI02 Al A2 A3 YL Y2 Y3
constants_array=[0.6961663,0.4079426,0.897479,0.0684043,0.1162414,9.896161,
%Ge02 3.1% Al A2 A3 YL Y2 Y3
0.7028554,0.4146307,0.897454,0.0727723,0.11430853,9.8961609;
%Ge02 5.8% Al A2 A3 Yl Y2 Y3
0.7088876,0.4206803,0.8956551,0.0609053,0.1254514,9.896162;
%Ge02 7.9% Al A2 A3 YL Y2 Y3
0.7136824,0.4254807,0.8964226,0.0617167,0.1270814,9.896161];

%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";"*'})

title(" ");

xlabel(\lambda Wave Length(\mu m)','fontsize’,15);
ylabel('n’,'fontsize',20);
%ylabel('D=3%-\frac{\mathrm{\lambda}\,\mathrm{d"2n}}{c\,
\mathrm{d\lambda”2}}(\frac{ps}{km.nm}$)", Interpreter’,'LaTex’,' fontsize’,15);
legend('Pure S102','Ge02 3.1%','Ge02 5.8%','GeO2 7.9%','fontsize’,15);
grid on;

datacursormode on;

figure

m=plot(y_vector,md_matrix/power(10,-12),'LineWidth',2);
set(m,{'Marker'},{'+';'s";'0";"*'})

title(" ");

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

ylabel('Dispersion ($\frac{ps}{km.nm}$)",Interpreter','LaTex’,'fontsize',20);
%ylabel('D=$-\frac{\mathrm{\lambda}\,\mathrm{d"2n}}{c\,
\mathrm{d\lambda”2}}(\frac{ps}{km.nm}$)'", Interpreter','LaTex’,'fontsize’,15);
legend('Pure S102','Ge02 3.1%','Ge02 5.8%','Ge02 7.9%','fontsize’,15);
grid on;

datacursormode on;

galil) il (1) JSEN s
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function [n_vec,m_dispersion]=mncalculate(constants,y vector)
[r c]=size(constants);
fori=1:r

al=constants(i,1);

a2=constants(i,2);

a3=constants(i,3);

yl=constants(i,4);

y2=constants(i,5);

y3=constants(i,6);
[n,m]=mn_calculate(al,a2,a3,yl,y2,y3,y_vector);
n_vec(:,i)=n";
m_dispersion(:,i)=m’;
end

function [n_vec,m_dispersion]=mn_calculate(al,a2,a3,y1,y2,y3,y_vector)
0= =

%y _vector=y_vector*power(10,-6);

[r c]=size(y_vector);

syms lambda;

% n relation by Lambda

pl=(al*lambda™2)/((lambda’2)-y1.2);
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p2=(a2*lambda”2)/((lambda”2)-y2"2);
p3=(a3*lambda”2)/((lambda”2)-y3"2);
t=pl+p2+p3;

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

0= mm e

%Evulate n relation with Lambda Values
n_vector=subs(n,lambda,y_vector);

O

%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));

N
%calcualte Material Dispersion Values
fori=1l: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);
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A(um)
Material Dispersion (ps/nm.km)
Pure SiO, | GeO; (3.1%) GeO; (5.8%) GeO; (7.9%)

1.2 -7.90 -9.35 -10 -11.4
1.24 -3.39 -4.72 -5.35 -6.59
1.26 -1.29 -2.56 -3.17 -4.35
1.3 2.65 1.48 0.916 -1.6
1.36 7.99 6.95 6.44 5.50
1.38 9.65 8.64 8.15 7.25
1.4 11.2 10.3 9.80 8.93
1.46 15.8 14.9 14.4 13.7
1.5 18.6 17.8 17.3 16.6
1.56 22.5 21.8 21.4 20.7
1.6 25.1 24.3 24 23.4
1.66 28.7 28 27.6 27.1
1.7 31 30.4 30 29.5
1.76 34.4 33.8 334 33
1.8 36.6 36 35.7 35.2
1.86 39.9 39.3 39 38.5
1.88 40.9 40.4 40.1 39.6
1.9 42 41.5 41.1 40.7
1.96 45.2 44.7 44.4 44
2 47.3 46.9 46.5 46.1
2.1 52.7 52.3 51.9 51.6
2.2 58.2 57.7 57.3 57
2.3 63.8 63.3 62.9 62.6
2.4 69.6 69.1 68.7 68.4
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