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Date of Birth: 19th May, 1930.
Passed Matriculation Examination of Bombay University
in 1946, securing 82% marks, standing 8th in rank and
securing the Beedkar Prize.
Passed I.Sc. (Bombay University) in 1948 in 1lst Class,
securing 71% marks; stood first in Physics and was
awarded the Gibbs Prize.
Passed B.Sc. Hons. (Poona University) in 1950, obtaining
1st class and standing 1lst in Physics. Was awarded the
Paranjape Prize of the Poona University.
Has been Research Scholar under Sir C.V. Raman at the
Raman Research Institute, Bangalore, from June 1950.

(1) Was awarded in 1953 the M.Sc.(Physies), by research,

by the Poona University, for a thesis entitled :

(11) Has submitted in June 1955, a thesis for the Doctorate

degree in Physics, to the Poona University. Title
of the thesis is "Crystal Optics in relation to
Crystal Structure". Results may be out by October.
7. The Synopsis of the doctorate thesis is enclosed.
8. A list of publications, etc., 1s enclosed.
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CRYSTAL OPTICS IY RELATIC?! TO CRYSTAL STRUCTIRE
Thesis submitted for the Degree of
Doctor of Philosorhy to the
University of Pocna.

A. XK. RAVMDAS

o

MEFACE.

The present thesis embodies investizations on "Orystal Opties
in Relation to Crystal Strueture", 7Tt consists of three parts:

I. Infra-red Spectre of Crystsls.

II. Structure and Optical Rehaviowr of Polyerystalline Forms of
Gypasun, : :

11T, Structure and Optical Behaviow of Tridescent Caleite,
I. Infr octra of Crystals:

The infra-red and Raman spectra of crystals tosether form
the most poverful and direct methods of whyidm studvine the vibrélion
spectra of crystals., Tn the first section of this part a brief
regume of the historical development of the subjeet to-date 1is
glven both on the experimental and theoretical aspects. A sectiom
on the prineiples of interpretation follows in which srecial

“emphasis is 1aid on the transformations which the vibrationa of

a free ion or molecule wndergo when it forms a part of a erystal
Iattice., TIn the suceeeding section these rrineirles ave f1lus-
trated with the cases of potassium chlorate, sodium chlorate,
sodiun nitrate and caleite, The experimental results for these
cases have already been revorted by me in the ¥,8¢., thesis. They
have been included here as Aprendices I, IT and ITI,

~ In section IV of this part the infra-red and Pamen spectrum
of barytes has been considered. The infra-red ahsorrtion spectrmm
of barytes has been studled in the range 1  to 25)v using ten
different specimens, belonging bo 001 and 110 sections, The
extension of the range of study beyond 16, has revealed the
presence of fundamentals at 21.3 p— (470 om~1) and 22.8 A (439 em~1)
begides other absorption maxima, The review of avellahle data
shous that out of the eighteen Raman sctive internal oseillatiens
of barytes theoretically expected, fourteen can be identified
including the one at 967 em~l not rreviously recognised as such.
The infra-red stuiles give ten of the fifteen theoretically vossible
infra~red active internal oseillations. The numerocus absorption
bands in the range studied find satisfactory explanation in terms
of the infra-red active fundamentals in eonjunection with the Pamen
active ones, arrlying selection rules aprropriate to the mit col?
of the erystal.,

The case of gypsum has been dealt with in section V, The
infra-red spectrs for the cleavage section, chtained by me in the
range 1 to 26y have been reported in this section, The fact
that the smallest mit cell of gypsum eontains two and not four
as assumed by some provieus workers, simplifies the nature of the
vibration spectrum of gypsum, The mmber of ocseillations (lattice
internal to sulphate ionsg internal to water molecules) disgtributed
amongst the symmetry types of gypsum have been deduced on this basis,
The available infra-ved and Raman effect data have been interpreted
using appropriate selection ries,

A study of the transmission, diffusion and diffraction of 1ight
by a poelyerystalline medium is important as one thereby obtains an
insight into the state of aggregatéon of the micro-crystals of which
the material is cowposed, In several ways, the stuly ‘of the optical




-?-

phenomena exhibited by a polvervetalline medimm survlies us with
- valuable informstien which is not accossible by X-ray methods,
Investigations of this kind have been earried out with (1) poly-
erystalline forms of gypsum snd (2) singly end miltinly twinmed
calelte crystals showing iridescence end are renorted in Paris IT
and IIT respectively.

IT. gtructure and ovtical behaviowr of the polvervetalline forms
of gypsum.

A detalled study of the ortleal rhenomena disnlayed by the
polycrystaelline forms of gypsum disclosed the exlstence of a hitherto
mrecogniged spscies of polyerystalline gypsm which Aiffers from
both alabaster end satin-srer in 1ts structure and exhibits optieal
phenomena of great beauty, Tt is not a fibrous material but con--
sista of fine rods orientated nearlv parallel to the benwls of gypam
ond exhibits a ready cleavage along rlanes perpendienlar to het
axis, 4 source of lisht viewed through a plate of the material
exhibits, in general, three concentrie circles whieh are volariged
in g characteristie menner. It is demonstrated thet these sivoles
arise by reason of the reflection of 1ight st the beumdaries hetween
the rod-like crystals composing the material for which the name
"fascleular gypsu® is accordingly rrevosed., A theoretieal exvila-
nation of the rhenomena has been worked out., Observetions on the
optical behaviour of alabaster snd satin-spar show that the former
is a random aggregate of gypeun crystals and that the lotter is
fitrous along widk the c-axis of gypsm,

IIX. Structure end optical behaviewr of iridegcent calecite:

Tt is well=lmowm that caleite often twins slong vlanes eamlly
inclined %o the Hwo edges of the rhombohedral clesvase and parallel
to the third, The presence of sueh twinning 1 s results in -

ortical phencmena of %reat interest, A thoromzh evarination of
e

the structure and optical behavieur of caleltes twimmed in this

nmanner yielded new results and a complete pieture of the ssme has
emerged, Amongst the phenomena the followins may be noted in
particular: (a) the formation of image patterns by miltiply
tuimed erystals; (b) the vanishing of the reflections and
refractions in the plame of gymwetry; (o) the arresrance of
sharply defined bemmdaries of reflection s refrsction end trons-
mission; (d) dispersion and interference effects, Thotograrhs
1 ustrating these effects have been rerroduced.
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Dr Le Ao Ramdas 11 Séptember 1957
Head of the Division of
Heat & Power

Dear Dr Deshmukh,

Kindly refer to your lastter
No F.4«1/57 NBT of August 14 addressed to
Dr K. 8. Krishnan asking fer suggestions for

the ﬁational Book Trust of India. Dr Krishnan

as you may perhaps knowg is now GOﬂV&lGSGiH%;ﬁf

in the Willingdon Nursing Home and has reguested
me to inform you that he would be sending his
suggestions as soon z2s his health permits.
With kirnd regards
yours sincerely
Dr C.D.Deshmukh

Chairm University CGrants Commission,
New Delhi




