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Answer ang fiue Etestions.

(a) State the advantages of optical liber
communication system. 5

(b) Define the terms - acceptance angle
and numerical aperture. 4

(c) A silica optical fiber with a core
diameter large enough to be considered
by ray theory analysis, has a core
refractive index of 1'5 and a cladding
refractive index of 1'47. Determine -
0 The critical angle at the core-

cladding interface
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(tt)

0a
NA for the fiber
Acceptance angle in air for the
Iiber. 6

A typical relative refractive index
difference for an optical fiber designed
for long distance transmission is 1%o.

Estimate the NA and the solid
acceptance angle in air for the fiber
when the core index is 1'46. 5

What are step and gradded index
fibers ? Write and draw their refractive :

index profiles. 2+2+4=8

What are the advantages of multimode ' ,

fibers over single-mode fibers ? B

A multimode step index fiber with a .

core diameter of SOpm and a relative
refractive index difference of 1.5% is
operating at a wavelength of 0 .81pm.
If the core refractive index is 1.48,
estimate -
0 the normalized frequency of the

fiber

(d)

(a)

(b)

(c)

c

(it the number of guided modes.
4

(d.) What are Rayliegh and Mie scattering ?
5
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3. (a) When the mean optical power launched
into an 8/on length of liber is l2O pW ,

the mean optical power at the fiber
output is 3pW. Determine -
0 the overall signal attenuation or

loss in decibels through the fiber
assuming there are no connectors
or splices

@ the signal attenuation per km. for
the fiber

(iii) the overall signal attenuation for
a lolon optical link using the same
Iiber with splices at lkln intervals
each giving an attenuation of ldB

(iu) the numerical input/output power
ratio in (iiri. 8

(b) A long single-mode optical fiber has an
attenuation of 0'5 dts km-L when
operating at a wavelength of 1'3 pm .
The frber core diameter is 6pm and
the laser source bandwidth is 600il4FIz.
Compare the threshold optical powers
for stimulated Briilouin and Raman
scattering within the fiber at the
wavelength specified. 4
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(c) TWo-step indexed liter has the following
characteristics :

A core refractive index of 1'5 with
a relative refractive index dilference
of O'2o/o and an operating
wavelength of 1'55,am.

A core refractive index the same
as /r/ but a relative refractive index
difference of 3o/o and an operating
wavelength of O,82pm. Estimate
the critical radius of curvature for

o

(ir)

both. 4+4=8

(a)

(b)

(c)

4. Explain the working principle of LASER.
5

Obtain the Einstein relation of
stimulated and spontaneous emission
rate. 10

How three-level and four-level Laser
works ? Show with Energy level
diagrams. 5

What are the advantages of LED as a
source for optical fiber communication
system? 6

What are quantum efficiency and
responsivit5r of an optical detector ?
Derive the expression for responsivity
of optical detector.

s. (a)

(b)
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(c)

(a)6.

When 3x10,, photons each with awavelength of O.g5pm are incident on aplrotodiode, on average l.2x lO,,
el-ecjrols are collected at tJ:e terminals
of_the device. Determine tt 

" 
q""rriu*

elfrciel:y_ and the responsivity of thephotodiode at O.g5pm. 4

How can optical libers tre used for t.Ilemeasurement of fluid level anddisplacement ? Explain with neaicragram. S+5=1g
How is a polarization sensor used forcurrent measurement ? Explain. lO

What is Holography ? Hownolograms be generated
7.

(b)

(a)
can
and

10
(b)

reconstructed ?
Write short notes on: (ang tuto)

0 Fiber splices 5x2=1o

fin Avalanche photodiode

/iiy' Population inversion.
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