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derstand, 3 — Apply, 4 — Analyse, S - Evaluate. 6 — Create)
. L ourse utcomes

List the fundamental optical laws, structures and waveguides.
:' :

<. Lomprehend the various signal degradation in the fiber optical communicatior

(). NoQuestion M ICO IBI
] a) The velocity of light in the core of a step index fiber is 2.01 10" ms ', and the
critical angle at the core—cladding interface is 80°. Determine the numerical aperture
and the acceptance angle for the fiber in air, assuming it has a core diameter suitable fon -
consideration by ray analysis. The velocity of light in a vacuum is 2,998 = 10" ms
b) A multimode step index fiber in air has a numerical aperture of 0.16, a core
refractive index of 1.45 and a core diameter of 60 um. Determine the normalized
frequency for the fiber when light at a wavelength of 0.9 um is transmitted. Further, | 2
estimate the number of guided modes propagating in the fibe:
) a) Draw the waveguide structure ol the following fibers and explain thein . |

characteristics

1) Step- Index

11) Graded- Index 3 |
b) What is photo-sensitive fibers? Write about their constructional features and 3

applications?

[ A cingle-mode GeO:-doped silica optical fiber operates at wavelengths of 850 nm and 10 2 [3
] 1550 hm. lhe second derivative of the refractive index of the core material with respect

!rln wavelength is —4.3 X 10~2 nm~* at 850 nm and —1.9 x Il_i “nam™* at 1550 nm. The|
:l.jli:lLfdiIlg efractive index of the fiber is 1.48, the ru_leiln u_s'u!l';_mln e-index difference is
0.2%, the normalized frequency |- 2.4, and the dispersion factor at this normalized
frequency Is 0.26. The il-hi.?]'.' length is | km. A F::L-‘\I.-‘h LED with a w'p:L.llul width of 40
nm is used at 850 nm, while a !Ei..."-l..'l' diode .'m[h a “[TL'L'[r'uI width of 0.2 nm is used af
1550nm i) Determing the material Lil‘.‘iﬂﬂ:.'.rrill.:lll coefhicient and the corresponding rms
ilse. bro: lening at hoth wavelengths. 1) Also determine ”.IL' waveguide dispersion
I}UI:‘L' I?H}JL i f-I : ';'l-r!'lf:il‘.l-l.'llldil'll.' ms |1|I|HL‘ tlE't!iiliL'lllll_'._' at 850 nm and 1550 nm. iiix
T;J'-"“J«":l':ﬂ:]ﬂll:l"m::“'lh';: total -.iiap;:t'-uun at each wavelength and comment on which
ence, caic

I 1< d Ini at 85 i i Y50 nm
L 2 IT]JII:IHl il () i 1IH| i I"ﬁ
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————— " Self-phase modulation (SPM) in optical fibers? | 4 P
T _ffect? How it leads 10 phase moduli prical fibers g
o = . kerr effecty HO .
a) What 15 _
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D) Find the attenuation coefficient of a 60 Km lone sinele mode fiber of cor
diameter 8 um which induces stimulated Raman scattering tor a threshold optical

power of 1.17 W when the wavelength of the light sienal launched is | 55 1)

a) A GaAs planar LED emitting at a wavelength of 0.85 um has an internal quantum

= | H . - el o T} . § - | . 4 - 9 b1 oa TN o 1 = - ‘;-
ethciency of 70% when passing a forward current of 20 mAs~. Estimate the optica

power emitted by the device into air and hence determine the external power efficien
it the potential difference across the device is 1V. It may be assumed that the

transmission factor at the GaASs-air interface s 0.68 and that the refractive index of

r-\_

L1aAs 158 3.6. ( omment on LIT'I} llh'\llll‘t['![]t'llh H]{IllL'.

b) Describe the relationship between the electrical and optical modulation bandwidths| 1
for an optical fiber communication system. Estimate the 3 dB optical bandwidth
corresponding to a 3 dB electrical bandwidth of 50 MHz. A Gaussian frequencyl

response may be assumed.
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