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Sincle nede Iibres azre crusicered to be the
cr hich bandwidth

(cecause o) .o lo Jis . csuzicn, and long distance
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SY0 . RTmIo L Sk, Ao sl le o) L rres welle reg-

trictes w0 tn she s lntenn orofilet fltres only. How-

ever, during the Fitre drawiang -roless, the profile
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0f a single moue fitre citsn deviates from an ideal
ste; inde.x _roiile and vields a somewhat _raded index
nrofile inside the core; thus it 1s very essential to
study the sro>-cation characteristics of such fibres.
In this thesis, we have studied various propagation

eiffects in sincle mode, vrafed index fibres and also

in single wode directional couplers.

The —raasverse aodal f£.el1d distribution in a

mode Tlzrs is one c¢f the very important sara-
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veloned =2 varistional tneory by approximatind the

mndal near-fio 10 wish a Gaussiar - exocneatial (GE)
trial field t> obtain the meocal ¥ . 21d distribution

of oraded osroiiled single mode Tibres from its far-
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in the form of universal curves from wnich one Can deter-



nine the modal field distribution of the fundamental
mode, and also the index exnonent 'g' which determines
£

the urofile shasa and the normalised frejuency V of

a single nods fibhra,

We nhave &lso nade an indspendent study of

the nain oroestaticon charactesistics of the so called
snoothed-out crofiled Jioroes b exuloiting the above
mentioncd GBE trial ficeld for the funfanental node
and have shown thet for this class of fibres, the GE
approximation vields the aodal €fiela, the normelised
propagation constant, the norsalised group delay and
the normaligsed digpersion parameter to a Lrcat accuracy
and in carticular, to a mnuch better accuracy than the

widely used Gaus:tizan asproximation, through out the

single wmode rcgion.

A parameter which i1s often taken, both for
theoretical and exgerimental surcses, as representing
the near-field is the so called "Petermann swot size'
of the fundamental mode field. It is well known that
the wavclength de_endence of this ssot size can be used
to study the various propagation effects in single
mode fibres, such as splice loss, microbendinc loss,
dispersion and so on. We have cvaluatced this spot
size by fitting a two paraneter Gaussian-Hankel (CH)

function to the exact near-field of a single mode fibre



simulcted Dy nunerical calculations, We have also
shon that this GH f£it to the near-ficld vields the
cgree 05 accuracy as compared
Lo the very widaely snd olten used Caussian function
i.1d. e nmave =lso shown that
by fitting oo function ooty far-field er.ression

of a2 ¢raded zincle oo: C.hre cos can obtain the near-
field,/s 0t size of the fibre simoly by neasuring the
main lobe of a gin
preposed theorv has been chocked by carrving out actual
measuremncnts on a single moce Tibre. The measurenent
of the far-Zield being relatively sinpler than the
near-ficld, our .roposed method should be very useful

in characterisine sincle mode fibnres.

Furth+rr, we have nrovided an accurate theoretical
analilyzis to estimnte tne fundemantal mote excitation
efficiency in c¢reded core sincle node fisres when
excited by lenscs which siozlates the most comnon
ootical systen usea “or excitine zaind testing s ngle
mode fibres, Yo neve snown th=t the vower launched
into the fund meatel node 13 hichly tolerant to longi-

tucdinal misalignnent whiile latezal misalionment is

gquite critical,

Finmlly, we have obtained the coudling chrracteris-

tics of a fibre directional counler consistince of two



identical ¢raded profiled single mode fibres. Using
the coupled mode thecry for weak coupling cases, we

have obtained the variation of the normalised coupling
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length with the Zibre~-fisre sepcration.  We have

)

'n eadirical relstion ctween the normalised

~~

formul -t
couonling langrth znd norm=lised scosration., This
relation must be useiul foxr znzlivsine directional
couplers with vari-ble spacing, 72 have also presented

an anzlytical studs to ontain «©
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waveguides with creded index or

ch=lcogenice amorphous scemiconducter £ilms by the
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electron beam writing technizue. e have appnroximated

the refracti
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incdex distribution of the waveguide
by a secant nyocroolic crofils and obtainca their
nornalised prooacation constants As well as the nor-

mnalised coudnling lon
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