[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]

[image: C:\Documents and Settings\Administrator\Desktop\scan0002.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0003.jpg]
image1.jpeg
Total number of printed pages —4 B. Tech
CPEN 5304

Sixth Semester Examination — 2010
FIBRE‘ OPTIC INSTRUMENTATION
Full Marks -70
Time: 3 Hours

Answer Question No. 1 which is compulsory
and any five from the rest.
The figures in the right-hand margin

indicate marks.
1. Answer the following questions : 2x10
(@) Mention any two conditions required for a
Fibre optic Source.

(b) What is the relation between Power
emitted from a source and photocurrent ?

(c) How 3 dB electric bandwidth is related to
rise time of a source ?

(d) - Mention two differences between LED and
LD with respect to structure.

(e) Why mode field diameter or spot size is
important in a monomodefibre ?
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What s {he difference between Connector
and Splice ?

~ Differentiate between an intensity modu-

lated and phase modulated sensor.

Give one example, where distributed fibre
optic sensor is used ?

Draw the equivalent circuit for p-n Photo
Detector.

lllustrate with a Schematic diagram,
explaining the Coupling improvement
between two fibres.

Explain how will you choose a material

for a short wavelength LED ? Draw a

schematic diagram for surface emitting
LED. 5
Calculate numerical aperture and
acceptance angle of a fibre having core
refractive indexof 1.44and A =2%. 5
What is SNR ? Find the expression for SNR
for a PIN Photodiode for thermal noise
limited system. Also draw the necessary
equivalent circuit. 5
The attenuation of light in an optical fibre is
estimated to 2.2 dB/km. What fraction of
initial intensity remains after 6 km ? 5

Contd.

4.

(@)

(b)

Differentiate between TM, TE, HE, EH
modes. What is a LP mode ? How the
number of modes propagating in & Fibre
depends on ‘V’ number ? Coas

Determine the normalized frequency of a
S.I. fibre with Core radius 2.5 micrometer,
n,=1.48,n,=1.46. Hdw many modes wil
be supported by this fibre ? The operating
wavelength is 0.82 pm. 5

Find -expressions for coupling efficiency
between a source and a fibre, for a SIN
fibre. Why a Phase matching fluid is used
in between source and a fibre ? (5

A DH Surface emitter which has an
emission area diameter of 50 um is butt-
jointed to an 80 um core SIN fibre with
NA = 0.15. The device has a radiance of
30 WSr~'cm at a constant operative drive
current. Estimate the optical power coupled
into the fibre if it is assumed that Fresnel
reflection coefficient at the index matched

fibre surface is 0.01. 5
6. (a) Witha neatdiagram explain the principle
of operation of a Mach-Zehnder Inter-
ferometer. : 5
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A fibre optic Gyroscope has a circular coil
diameter 0.1 m and the total length of
optical fibre used in the coil is 500 m. If it is
operating at wavelength 0.85 pm, what is
the phase shift corresponding to the earth’s
rotation speed 7.3 x 10~ rad/sec ? 5

How optical amplifiers differs from an
electronic amplifier ? Write the rate
equations for semiconductor optical
amplifier and solve these equations to find
the expression for gain per unitlength. 5

On what principle a two wavelength
systems modulators are based ? Find the
equation for two colour pyrometer system.

5

Write short notes on any two of the following :

(a)
(b)
(c)

5x2
Attenuation in optical fibre

_Lensing scheme for coupling improvement

EDFA.
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