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PEEC 4302B
Fifth Semester Examination — 2011

FIBER OPTICS AND OPTOELECTRONIC DEVICES
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

What are the advantages of optical fiber communication system?
Define “Angle of Acceptance” and “Numerical Aperture”.

Distinguish the characteristics between ‘Dispersion Shifted Fiber” and
“Dispersion Flattened Fiber”.

How Splices are different from Connectors ?

What is Fresnel Reflection?

Why indirect band gap materials are not preferred for making LEDs?
Define “Responsivity”. :

Draw noise equivalent circuit of bptical detector.

What should be the energy content of a photon so that absorption of the
photon is possible ?

Write the basic principle of operation of Wavelength Division Multiplexing
(WDM). s ;

A light pulse consisting of rays spread over an angle will be broadened
as it propagates through the fiber. Derive an expression of Pulse
Broadening per unit length of traversal. 5
Describe ray propagation in graded index fibers. Show the ray diagram
through different layers of the core. What are the advantages of using
graded index fiber ? 5
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A planner step index waveguide is made of glass with refractive indices
of 1.48 and 1.465. The thickness of the guide layer is 9.83 mm. Light
of wavelength 0.85 mm is guided through it. Calculate the minimum and
maximum values of propagation phase constant. What is the significance
of the propagation phase constant ? Find the maximum number of modes

the waveguide can support. 5
Define “Attenuation” and “Dispersion” of light. Describe various losses
in optical waveguide. 5
Describe the fabrication of optical fiber in brief. 5
Describe the losses during coupling between source to fiber and fiber
to fiber. 5
Describe the construction and characteristics of LED. 5
Explain the following : 1)

(i) Spontaneous emission

(ii) Stimulated emission

(iii) Population inversion

(iv) Laser pumping

(v) Active medium of an optical cavity

6. (a) Describe the construction and principle of operation of APD detectors.
5

(b) Explain the methods of electro-optic and acousto-optic modulators in
brief. 5

7. (a) Describe the construction and working of Optical Amplifiers. 5
(b) Describe the construction and basic principle of operation of Solar Cells

and Cascaded Solar Cells. 5

8.  Write brief notes on any two : 5x2

Modal concept and V-number
Schemes for improvement of coupling
Bandwidth and SNR calculation of optoelectronic detectors.
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