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1. (40 Points) A parabolic (quadratic) graded index fibre wit~ n, = 1.50, nz = 1.47, a = 25 Ilm
is given. Using the Fermat principle i.e.,

d ( dX) an
dz ndz ::::;az

and taking Xo = 0.3a, Yo = 0.25a, ()xo, ()yo = 0 at z = 0 , find the first rmin, rmax and the

corresponding z (i.e. z p) . Repeat the same for Xo = O.la, Yo = 032a, ()xo = 0.1, ()yO = 0.15.
Identify which case represents meridional ray, which case represents skew ray.

Repeat the above calculations, if the above fibre is a step index fibre.
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2. (30 Points) The characteristic equation (CE) for EH (for upper sign) and HE (for lower
sign) modes of the fibre is as given below

J,,±, (un) + Kv±lwn) =0
u"Jv(Un) - wnKv(wn)

Explain in detailed steps how we arrive at the following graph from this CEo

Plot of Un and Wnagainst different V circles
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3. (30 Points) Answer the following questions as True or False. For the False ones give
the correct answer or the reason. For the True ones, justify your answer.

a) In single mode fibre, the field has no radial component in cladding: P (/!J~

t' hell V' < 2) (j ~(j brl-o/JI/9/ l-1rl <}__ )hC /a/;C(/
r'

c-ofV';Jo/JC/J f (J f fA,!: 1/ e / rI J ,'0/ r;J '1' leJ . J /1 / ~ t.-- /" tiel/f)}.

b) NA measures how much light enters the fibre: e, u.;aJ

/,f ,'.~j q /he-e;,Su/ ~

b //)Ie/' /'0/ 'jI,Ie / ~/J,

,(' if t t'" f 6rl!..-

/)IV/}

c) The single mode condition is adjusted by setting the parameter V above 2: IJ /) I ef' Ct (. /-

d) For meridional rays, rmin = 0 : tlt/( I ) II -{

e) For skew rays rm•x = a (fibre core radius) : II,') r- I/- /.5
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