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Questions

1. (40 Points) A parabolic (quadratic) graded index fibre has n, =1.50, n, =1.48, a=10 pum .
Using the Fermat principle and the related differential equations, find the range and the limits
of propagating rays in this fibre in terms of initial launching conditions, i.e.
Xy5 Yo = 0, and 6, . In the set of parameters, x,, y, =, 0,, and 6, , identify which set of

Xy, Yo = O, and 8, will give

a) Propagating Meridional Rays
b) Propagating Skew Ray
¢) Refracting Rays

For at least two rays in category a) and b), find
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2. (30 Points) For a fibre which has core radius of a =4 um , refractive index difference of
A=0.0211 and n, =1.50, operating at A =1.55 pm, find which modes will propagate from the

following graphs. Evaluate numerically the propagation constant, S of these modes. How can
this fibre be made a single mode fibre ?, explain and make numeric evaluations.

Plotof u_andw_against different V circles Piotof u_ and w_against different V circles
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3. (30 Points) Answer the following questions as True or False. For the False ones g1ve the
correct answer or the reason. For the True ones, justify your answer.

7
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a) In single mode fibre, the field is confined to the core : /) ﬁﬁ /. bt
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b) As wavelength increases, attenuation in fibre decreases : TA S s 7”70
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¢) In graded index fibres, ray path is straight lines :
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d) Dispersion arises from the time delay difference between rays or modes : ./, ~s<_
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€) Monochromatic optical source contains many wavelengths : ,}&,/ se

-

/ Vs ] / AA 7 73 e (=4
Wopechromate op/fieal cowce— &1 “~ ¢ |
JI]o/4°¢" ré /

Iy . / ] <
/ s ~ ) / PN
. . /. . LD~/ bs m A o et T w e >
$iNg e o8 W ey I 0 ;:ir:/ C/)r D4 7= 7Y & £ / = o
Y
i ‘," P _ . Oa /;‘f"gj/ S
ANy ;\\E*‘gg M~ ] fé" é /;“’} a s \f‘ Al 4 W f - gj =

CU ECE 474 MT Exam 26.03.2012  Sayfa 3



	20120507165143153_1
	20120507165448246_2
	20120507165253997_3

