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1. (40 Points) A parabolic (quadratic) graded index fibre with n, =1.50, n, =1.47, a=25 pm
is given. Using the Fermat principle i.e.,

LA T S (AN
dz\  dz oz dz\  dz Oz

and taking x, =0.3a, y, =0.25a, 6,,, 6,,=0 at z=0, find the first ~_, . and the

corresponding z (i.e.z,). Repeat the same for x, =0.1a, y, =032a, 6,,=0.1, 6,,=0.15.
Identify which case represents meridional ray, which case represents skew ray.

Repeat the above calculations, if the above fibre is a step index fibre.
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(30 Points) The characteristic equation (CE) for EH (for upper sign) and HE (for lower

sign) modes of the fibre is as given below

2.

Explain in detailed steps how we arrive at the following graph from this CE.

against different V circles

n

Plotofu andw,

O bug D/“

o

b ro b s

/)
7 Ar_

/) orViglh el

X N

g N £/)

\ ~
g 3 =S
\o N V)
R N
N ¥ )
~ o
AR
AN
~
)
A
R,
N
N
0
<
N
~
\ * _ N
~
¥
| >
| N
|
=N
%y
N
|
; ~
N o~ |
= {
L N
& |
o /
) B

Sayfa 2

CU ECE 474 MT Exam 28.03.2011



Ty e M/;/y' V' cafes  are obtamd Nz

/2= Ua e
T he modes are /an/éQ/ 5 A E T e

/0 CC A /m/ewj i //épm

/s o/'e,,éz//n,'/mc/ {7 o op der o/ -/fef)c/. /uﬂcA"a/g

J/{oq/J JZAz_ /71 é’/ﬁ /001[ ‘//? e o Crojj/bn) Cy, Cé:.

and m

LA s s e ot Fo reslire  Shqf /‘/bﬂﬂ SN

/Mu///'ﬂﬁ’déﬁ Y% J‘//)j/@

70/ cad /@ fo  sHep sOdes

Mo o ]4/‘4/@.

70 arz/@/'o/ f/ﬂ/cu/afzﬁ c/car«@J é D/Aﬂ. ol Cros O]L \i/z/ﬂ)
N skrominter 2y CC AATLAE  cmmpotstion
e Jse Fhe /—o//ou/ﬂj ,WOQ/,]-//'QQ/ s/ 0N

‘/:’7‘/ (47/)) I ky; /Wﬂ); 4, jy/%)//wo Ky(édﬂ):O



3. (30 Points) Answer the following questions as True or False. For the False ones give
the correct answer or the reason. For the True ones, justify your answer.
a) In single mode fibre, the field has no radial component in cladding : g /s
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b) NA measures how much light enters the fibre : e,
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