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I nstructions to thé candidates : O

1) Ansier Q.10rQ.2, Q.30r Q4. \
2) Neat diagrams must be drawn wherever necessary. Q
3) Figurestatheright indicate full marks.

4) Assumesuitable data, if necessary.

£
Ql) @& WUsingsimpleray theory, describethe mech@n ;or the transmission of

Hght within an optical fiber. Withi.t % suitable diagram discuss
what is meant by the acceptane eand numerical aperture of the

fiber. [5]
b) A manufacturer wishestgm ; )| i\ca-core, step-index fiber withV =75
and a numerical apertur% 30 to be used at 820 nm. If n1 = 1.458,
What should the corefize and cladding refractive index be? [9]

c) Describewitht @fksi mpleray diagrams. the MM Sl and SM S fiber.
Compare ?iv t and-disadvantages of these two types of fibersf5]

\ OR
Q2) a Q@e key eléments of the optical fiber communication system with
at

diagram and identify the three transmission.windows.on the fiber
uation curve. [6]

% The mean optical power launched into an opticafiberlink is 1,5 mwW and
thefiber hasan attenuation of 0.5dB/Km. Deteririinethe maximum possible
link length without repeaters when the miQimum sean optical power level

required at the detector is 2uW. [4]

c) Classify and explainthe variousloss mechanismsin optical fibers. [5]

PT.O.



Q3) 8

b)

Q4) 8

b)

The radiative and nonradiative recombination lifetimes of the minority
carriersinthe active region of adouipte heterojunction LED are 60 nsand
100 ns respectively. Determine the total carrier recombination lifetime
and the power internaly generatedwithin the devicewhen the peak emission
wavelength is 0.87 um at adrive current of 40 mA. [6]

Describe with the help gbsuitable diagram the mechanism giving the
emission of lightfromah-LED. State useful properties of LED to be used

in optical fibércommunication. [9]
State the Sefmiconduictor materials used for various optical sourc 4]

OR &
Expla nthefoll owing terms QO [9]
1) ~"Absorption

.
i) _Spontaneous Emission | @

i< Stimulated Emission

Compare LED with LASER w.r.t. fall 0\?@@ [9]
i)  Output Power Q
ii)  Spectra width Q

i) Coupled Power 0
iv) E/Oefficiency \

v) Speed %

S\

A GaAs laser, operating at’900nm has a 300um length and refractive
3R efaliowing [5]
spacing
i Aavelength:spacing
Q Number of modes
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