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CPEN 5304 (O)

Sixth Semester Examination — 2011
FIBER 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
a) Whatare the choices of LED as primary optical source ?
b) What are direct band gap materials ?
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(c) Distinguish between “Spontaneous emission” and “Stimulated emission”.

(d) Whatare the advantages of Graded-index fiber ?

(e) Using Snell's law, derive the expression of the “Angle of Acceptance” and

“Numerical Aperature” of an optical fiber having refractive index of the core

and claddingn, andn, respectively. ;

(f) Distinguish between “macro bending” and “micro bending” loss in optical
fiber.

(g) Distinguish between “Mie scattering” and “Rayleigh scattering”.

(h) What are the factors on which optical power lunching from source to fiber
depends ?

(i) Distinguish between “Extrinsic sensors” and “Intrinsic sensor” with examples.

) What will happen if a parallel beam of light is incident on the Fresnel Zone

plate ?
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2. (a) Explainbasic principle of operation of LASER source. 5
(b) Describe the construction and operation of edge emitting and surface
emitting LEDs. 5

3. (a) Describe the construction and operation of PIN photo diode. 5

(b) Define *Quantum efficiency” and “Responsivity” of photo diode. How are
these related ? 5

4. (a) Explainthe propagation of ray in step-index and graded-index fibers. Draw
ray diagrams showing propagation of ray. 5

(b) How “Quantum noise” and “Dark Current noise” are generated in photo
detector ? Derive the expression of “Total Noise Current” and “Signal-to-

noise” ratio. . 5

5. (a) Derive the expression of Pulse Broadening per unit length of traversal of
optical signals due to multi-path time dispersion in a step-index fiber. 5

(b) Describe various lensing schemes for coupling optical power into the fiber.
5

6. (a) Describe the construction and principle of measurement of Mach-Zehnder
interferometer. 5

(b) Describe types of optical fiber sensors based on intensity modulation. 5

7. (a) Suggestamethod forthe following with suitable examples : (i) Detection of

oil droplet in water and (ii) Detection of liquid level. 5

(b) Whatis a “smart structure” ? Which type of sensor is used to create this
structure ? 5

8.  Answer any two from the following : 5x2

(a) Optical ampilifier
(b) Fiber optic gyroscope

(c) Constructive and destructive interference.
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