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* Answer All Questions
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. LCourse OQutcomes

1. List the fundamental optical laws, structures and waveguides
2. Comprehend the various signal degradation in the fiber optical communication

Q. No Question M co T BI
i a) A single-mode step index fiber has a core diameter of 7 pum and a core refractive | 3
index of 1.49. Estuumate the shortest wavelength ot heht which allows -.1H_L'|L' mode
operation when the relative refractive index 1|Hx_'r';'|h'-_' for the fiber 1s 1% l
b) A single-mode step index fiber has core and cladding refractive indices of 1.498
And 105 respectively. Determine the core diameter J'n.'il'.ln'l:d for the fiber to permit its
operation at 1.4% LLIT] and .60 wm. ( alculate the new hiber core diameter to cenable | ©
'nl_f‘l"_ll‘-_-'i”""-j'-' Iransmnilssiorn Al a "r"-.j"l-l_lli:”:-_':h '-1". |1|-] |.|'|:|.
5 I 1] 'II.'IIi |1E| q.l- |."I||'.._.|‘\, "'\-q,l'”_‘:!:‘.i.‘lll.. 'L.-\.,"F'ﬁll-li:l lllll;.:" 1|'|]'|LI-|.|I|‘|| ‘|-|!. ||-IL. ]'-.,Ll:'l '._'1'._"””_“”"‘ |"|1 q i-li"';._'l' 1':||1'.|:-..
Communication System g
b) Describe the features for Photonic crystal fibers. -
— joped silica o tical fiber has a mole fraction of germanium B
| 3 A ‘.':-I[l‘-'lL _mode GeO: L”P“‘ siiica Op S Bermaniumy , 2 3
ioxide, x = 0.25. | . o
| F Calculate the ultraviolet absorptionloss, the infrared absorption loss and the
& * ] Y -
Ravleigh scattering loss for wave A=08Bpum, 1.32 ym and 1.55 um
(9 marks) L B ]
i acults and determine e dominant atténuation mechanism at each
b. Analyse the resu
wavelength. (] marks)
: " . reference HHL'I'IH'ETI.“" constant 1s 1 7 1[” l\[ll at a
: avle cattering, the referc . : 0 at
Note: For Rayleigh scattering
: : 1 = (.85 um.
reference wavelength of Ag = 0.65/
4 a) Consider an npuu'll source ulth .| “40-MHz | linewidth. Using the value AvB = 20) 2 | 3
ONsAcr i |
' MHz at 1550 nm, Aeff = 50 X 107" m J"ﬂ 20 km. and assuming a value of b = 2| 5
£ d £ A
B is the Brillouin gain coefficient, Ax 10" rllr'\"l- , What is the threshold power
—— = _““_—\_ e
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(b) What is the influence of four wave miXing in multi-channel propagation? :
: - - el TS =T s S
5. |Estimate the optical loss due to Fresnel reflection at a fiber core from GaAs each ' T oy

of refractive indices 1.5 and 3.0 I'U-‘*]".‘L'Eiu'|}~ Calculate the optical power 10 - y -

icoupled into a step index fiber of 60 pm core diameter with a numerical aperture
of 0.3 from a GaAs surface emitting LED with an emission diameter of 90 pm
and a radiance of 50 W sr-'cm-~. Determine the overall pOWer Conversion
efficiency for the LED if it is operating with a drive current of 100 mA and a
forward voltage of 1.6V.Find the optical output power and 3 dB optical
modulation bandwidth for the LED if the device emits 400 uW of optical power

into air when modulated at a frequency of 150 MHz with the minority carrier

recombination lifetime of 7 ns.
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