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ABSTRACT

The present theals is a study oflimaging
characterintics of rontionally syemetric graded
fndox media. Due tp_thoiv lenes action those media
can be used as imagawpezéyb>ae,wnil ;s lens elements
{n optical systems. BRoth these applications
negessitate the study of Qbaréat!on of graded
indexn nedio and seﬁe‘work on thiz subject has
alrveady been reported., V¥e have daraied.ant an
aberration study of Amages formed by media with
spacific vefractive index profiles which are of

syaeﬁaz interest as imaging systems.,  /

Conical graded index media ave
characterised dy the property that'thoy can
magnify or demagnify images during transmission.
* #e have carried out @n ahevaatien,aﬁalysie of
these nedia. Explilcit expressions for third.
order aderration coefficlents of 2 typical
conical graded medium have baen obtained and
it is found that the aberrstions canm be
controlled by varying the gradiugvyarametoaa.

We have also etudied the total aberration of



such a medium obtained by raytracing and found that
the fifth-order sberration can be approninmated by

the fifth-order aborvation of a SELFOC medium.

8i{nce curvature tﬁwﬁibara 46 inevitable,
the propagation aha#aet&v!at&és of ecuvrved graded
index media a&e'als@ of considerable Intercst,
¥e have carried out a detalled aberaatiaﬁ analysie
of images transaitted through caﬁveﬁ graded index

nedia.

Singe such a system does not possess
rotational symmetry, éven order aberrations are
giso present, which tend to mers ag the radius
es eurvature tende to infinity. We have ebtained
analytical formulae for the second- and third-
order aberrvation coefficients of o graded fndex
redienbent along the arc of a @iveia, These
foermulae have hithen been used to obtain the
eberration, upte third order, iu a SELFOC medlun
bcét along the are of a circie. Calﬁul&ﬁiona
using eyp£¢§§ valuea of grading parameters |
shov that the auﬂvetuﬁa.e@atributtanato aberra~

tion £{s a very sengitive function of the



grading pavameters of the mediun,

As an application of these studies, we
have made an aberration loss a#alygia of a nlero~
optic directional coupler used in optical
Gommunieatiou_ayata§1 The loss §bta£aad by ue
theoratically is in agreenment with the experi-
mentally measuraed value. Further, we have shown

that the-lgss can be considerably miu@maued by
judiciously chooning the length of the SELFOC

rod lens used as the ¢oupler.

In écnneatieaﬁwitﬁ optical
comnunicstion studies, media with a power law
profile have received nmuch attention vaeéa%ty._
In such medias pulse dipsersion ean be minimised
by an appropriste cholee of the {ndex exponent,
We have studied the sberration of medfa with
such an index profile and found that the meri-
dionel ray aberration can be minimized fer
the optimum profile in accordsnce wifh the

pulse dispersion results.,
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