12 Crystal Plysics

CRYSTAL PHYSICS

UNDER the auspices of the fifth annual

meeting of the Indian Academy of
Sciences a symposium on “Crystal Physics
and Chemistry” was held at Bangalore on
the 31st December 1939. Pror. Stz C. V.
RaMaN, the President of the Academy, wus
in the chair.

Pror. K. S. KrISHNAN spoke on the Stark
splitting of the energy levels of paramagnetic
ions in crystals under the influence of the
strong electric fields due to the distribution
of negatively charged atoms surrounding the
paramagnetic ion. Three propertics of the
crystals which are largely aflected by this
are. the optical properties, specific heat and
the magnetic properties. In particular, the
effect of ‘this splitting on the magnetic be-
haviour of the ions throws considerable
light on the origin of the magnetic aniso-
lropy in a paramagnetic crystal. In crystals
the orbital moments of the ions are partially
quenched by the asymmetric crystalline
electric fields. The spin moments, on the
other hand, are not affected directly by the
crystalline fields though indirectly they
would be through their coupling with the
orbital moments. The ground states of ions
such as Mn++ Fet++ and Gdt+ -+t being
S-states, there are no orbital moments to
be quenched, and the magnetic moment is
wholly due to the spin. The anisotropics
in such cases are very feeble and arise from
the Stark splitting of the S levels. From the
magnetic data at room temperature, it is
possible to get an idea of the Stark separa-
tion, the restriction of freedom of the ions,
as well as the characteristic temperatures in
the case of manganous and ferric salls. In
the case of trivalent chromium, Cr! 1, also
the magnetic moment is wholly duc {o the
spin and it has, thereforce, only a small aniso-
tropy which follows the inverse square law
with temperature. From the measuremoents
on the magnetic anisotropy of nickel salis
at different temperatures the strength of the
coupling between the orbital and spin angu-
lar momenta of Nit+ has been calculated
and is found to agree with the spectroscopic
value. The striking contrast in the magnctic
behaviour of the six co-ordinated and four
co-ordinated cobalt compounds can be ox-
plained as due to the mutual inversion of
the Stark levels of the Cot+ ions in crystals.
The ceffect of the spacing of the levels on
the colour of the substances is also striking
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as the six co-ordinated cobalt componnds
are pinkish whereas the four co-ordingated
ones are blue. The phenomenon of marnet o
double-refraction ohzerved by Raman and
Chinchalkar in solations of rare earth sl
can also he veadily explained as heine dae
to the asynmumeivic auenching of the arbitnd
moments  of the parianacnetie on o e
cleetrie ficlds due to the sirroundine oo,
since the poramagnetic comples will then
possess both magnetie and optical anisotvopy
In the case of the solution of solts of (3

the magnetic double-relraetion i exfreneds
feeble as s to he oxpected sinee (3 in
in the S-state and henee theve i practioalhy
no - magnetic anisotropy of  the compley,
Further, it has heen observed that the Stosk
components in the  absorption huands
crvstals of cortain rave carth salts have differ-
ent polarisation chavaeteristios, thus clonrts
demonstrating the exisfence of asynnnetrie
crystalline fields in theve cryetals,

Pror. S, BUAGAVANTAM pave o hriof revicw
of the present theoreticnl conceptions abois
the dynamies of the evvatal latiiees ane] {1
recent. progress made in the study of e
scaltering of light in eryvatals From Born'
theory of erystal latticen, the modens
molion can be elassitied into two Moo
tnental groups: (1) the acoustical woprics
same as the Debye heat waves due (o the
simultancous translatory motion of all i
atoms defined by the ehwstie propertios of
the erystal, smd (2) the optical series o
curing in Raman effeet and  infirn e
absorption which consist in the ozeillation of
the ultimafe constituents thal o to ke
up the erystal lattice, aoainst cneh otbier
In elass (2) the periodicity of omeilladion
of the set of alome in epiee can be v viered
as loo gol different modes of  oacillation,
However, only those modes are mportant i
lght seattering where all the afoms tiosae
in phase to produce the necessary EIHINUHE
bility changes, The ehanpe of svmmetry of
the erystal changes the number of distinet
modes, the higher the symmetry the rmaller
heing the number of these modes. One of the
impovtant symmetry elements is (he contee
ol symmetry. The significance of the o
tion of the centre of symmetry is clear from
the different bebaviowr of sodium chloride
as compared o that of diamond in ligehy
scallering, The geometrie arrangement  of
the scatlering  units  in erystal - Tattiee:
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and  their simphieiy render the results
obtained by light-seattering both accurate
and casy of inferpretation. One can oot
a variely of information from studies of the
Raman ceffect in single ervatals under ditfer-
ent experimental conditions, The lecturer
showed how the recent divectional studios
on caleite and sodium nitride enabled  one
to diraw important conclusions regarding (he
dvinamies of their lattices,

Dr. CooS0 Predanernn detadled the min-
erajogical aspeet of various propertios of
erystalline rocks. e referred brielly o
the use of the movre conunan aptical instru-
ments such as the polarisation microscope
and the Federow stage {o determine  {he
optical constants of minerals, The aptienl
anomalies sueh as the occasional biasiality
and anomadouws interference colowr: shown by
hexagonal erystads Hke quarts and garnet
have puzzled the mineralopizsts Ul now, In
the case of lavis and spherndites which are
formed in o fine stale ol crystallisation, the
mineralogist has recourse only to Xeray
studies to lind out their structuve. In the
case of ore munerals, studies are made by
reflected lipght and by etebing methods bee
ciatse of the opacify of the ervatals, How -
ever, the  study of  the  distribution of
components e the ore samples 1w rather
ditieudt, The lecturer then dealt i defail

with the formation and characteristies such
as the orientation effeets in stress minerals,

Pror. S O V.o RaMAN gave suggestions
resarding  the methods o be adopted  in
recolving some  of  the oplical  anonialies
observed Iy minerals and stressed the pos-
sible influencee of vrogulavities and crystal
aperfections such as the mosaie structure
on the aptical behaviour of cryslals parti-
cularty in Light sealierving,

Mo T M, I Nebponcanr drew altention to
the wsefulness of the study of Tight seatter-
ing inocrvatals in the explanation of  thedr
various physical properties. He showed how
his studies of the Raman speetrum of quartz
Al high femperatures have given an insieht
intothe probable mechanism of the o )
translormation o guaarts,

Some dnderesting . new results obtained
from studies on the luminiseence,  Hgh -
seattering and Lght absorption in diamond.:
were presented by M. PG NS Navar, Dhiae-
ronds me general have o nimber of fluores-
cent handss Dat among the difforent ervedals
there s owide vavialion in et infensifies,
Certadn carrelations hetween the frequeney
dilerences o the Tuminescent hands suad
infra-ved and ulbva-violet absorption were
potnted out and diseunssed,

T. M., K. NEDUNGAIL,

A NATIONAL RESEARCI COUNCIL FOR INDIA

TN the December Numbey of Current Svicnee,

inan Editorinl  we  pleaded  stronply
for the immediate inanguration of o Nutiongl
Researeh Council, on lines similar, in emen -
tiaks, to the Department of  Seentifie and
Industrial Heseareh i Great Dreitain, for
orpanizing industeind researeh in this conne
tev a8 pratifving to dearn that this supe-
pestion hae received stromys support Trom the
seientists of this country who had aesembled
at Madras under the auspives of the Indian
Seienee Congress, Al o meoting held on the
Sthoof January, under the Presidentship of
Sie T Vigavaraghavaeharva, varions speak -
ers, including Profs, 00N, Ray, 8. 1 Apharkar
and J. N Mukherjee, spoke an the vole of
seienee in national planning and drew atten -
tion to the existenee of laewne in our seienti-
ficorganisation.  The inauguration of 4

National Reseaveh Comnedl ot this stygse of
seientiic development in India, was cone-
atdeved ecoentinl for an ordered  utilisation
of the industrind resourees of the country,
In hringing the procecdings Lo o close, Sir L.
Vijayarashavacharya mentioned that ag long
apo as 1931 he had suepested the format ion
of o national cotneil of veseareh for orpae-
fdng not only aevicaltural ot also indust rial
resenvel, He felt that the formation of sueh
a bhody was long overdue,

A Commitiee conginting of Sir T, Vijaya -
taelunvacharya (President),  Drof, Birhal
wsahmi, DecJ, L Ghosh, B-Col, DN, Chopira
Prof, M. N Saha and Prof, P Darvija (Seere-
tariry, wis appointed o prepare a0 meno-
randum relating to the establishment off a
National Research Council for Indin for
being submitted {o the Government of Ineliz,
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