RAMAN RESEARCH INSTITUTE

REPORT FGR THE YEAR 1972 =-73

; The direction of the JInstitute was taken up in May 1972 by
Prof..V. Radhakrishnan on mis return to India. Until themn
Dr.Ramaseghan had been looking after the affairs of the Institute
since July 1971. The year 1972-73 uwitnessed the picking up of
momantum in the Ingtituta's research activity and in the setting
up of facilities for rssearch. A - number of researchers joined
the research groups and a large sumber of instruments and pieces
of “squipment were procured or ordered for.

Liquid Crystal Group

(1) The renovation of the sld huilding to house the Liquid
Crystal Laboratory was completed'except for the Chemistry Laboratory
Wing, work on which was progressing. t was pnssible during ths
year to initiate some experimental activity in the study of the
physical properties of liguid erystals. Facilities have besn set
up for work in Optical, X-ray, NQR, Elsctric, Magnetic and Prassure
studies (the last in collaboratien wirth the Material Sciances
Division of the National Aeronautical Laberatory, Bangalors).

Socme of these techniques have already yielded fruitful results.

In agdition theoretical investigations on (1) Theory of the nematic
state (2) Theory of the optical praperties of cholesteric liquid
crystals in the previous yszar are continuing.

(ii) C.S.I.R. Silver Jubilse Award: It is a matter nf pride
that Prof. Chandrasekhar, Head af our bLiquid Crystals Laboratory
was the recipient of the CSIR Silver Jubilee Award for his pioneering
work on Liquid Crystals. Thu award is in the amount ef Rs.1 to 1.25
lakhs per year tenable for a period of 4 to 5 years.

(iii) N.C.S.T. Project on Liquid Crystal Devices: Work was in
progress on the development of Liquid Crystal display devices under
a project sponsored by MNCST, A 7-segment Alpha Numeric Digital
Display has been designed. This was examined by Bharat Clectronics
Ltd. and found to 52 acceptable for use in cvertain types of instru-
ments. The RRI group is now workhng in close collaboration with
BEL for the manufacture of these devices on a large scale. An
eddressing system (direct and multiplexed) is under develgpment and it
is hoped to have a complete working multidigit device by the end ef

- 1973.



"2
Members of the group were ihvited to participate in the following:
: - VL LEd k
. o . .
1. Seminar on 'Unsolved Problems.in Physics' Centre for

The-retlcal Studies, Indian’ Instltute of Scwence,
Bangalore - July 1972 ' )

(Paper presented: Urientatibhyl Short Range Order in Liquids)

2. fFourth Internaticonal Ligquid Crystals Conférence, Kent, Chio,
USA - August 1372 -

(Paper Pressnted: Generalization of the Maier-Saupe Thcary)
3. Seminar on 'The General Many Body Problem'
Physical Research tLaboratcrs, Ahmedabad - March 1973

(Paper presentad: Liguid Crystais)
4. Seminar on 'QOrdered Fluids and lLiquid Crystals'

at the National Mesting of .ithe American Chemical Socicety
to be hold in Chicego, Augldt 1973

(Paper to be presented: 'Kerr Effect in the Isctropic
phase of p-Azoxyanisele')

Cosmic Physics Group

(i) The group started its activitics with tuo research fellows
and one ressarch assistant who joined during the year. novisiing
scientist formc;ly cf the University of Sydnty, Australiz jeincd then
in March 1673." Pending repairs to the T.1.F.R. Rudin Telescope ot
Qoty, which the group will be using, the mainm activity nas been 2
training progremme in Radic Astronomy. The method followea has been
to hold lectures on all aspecis of Radio Astronomy followed by
intensive discussion and clarification, =~ Tuwenty nine scssions were
held in 1972-73 dealing with mechanisms of radio emission; radic
telescopes and interfercometers; cosmology; coherences 1nLer-szel ar
molecular spectroscopy and varicus zspects of electronics. All
members of the Cosmic Physics Group and many others,took part in both
lecturingfend discussing. :

L ]

A number of expsrimentis in glectrcnics designred to illustrzte
those aspects of relevance to Radis Astrcnomy were 2lso orgenised in
the laboratory.

(ii) Collaboration with Indian Institute of Astrochyeics, Kedaikanal

Collaboration at tne discussion level zlrzady existing with
the Indian Institute of Astrohhysics, Kudaikanal was extended te the
practical level with the movament of their electronic angd sptical
" grinding sections to thisz Institute during the year. Members of the tuu
institutes are now working in uvlose collaboration on problems of mutual
interest. s



Theoretical Physics Group

While a nuuber of appointments have been made of membsrs to the
Theoretical Physics Group, nnly one actually Jjoined during the year
1972-73, It is expected that this group will really start functioning
towards the middle of the next financial year.

Collabecration with oth®r research establishments in Banqdlarg

/

Co—operation extended by the Indian Instituts, of Science and
the Mational Agronautical Laboratory has heglped in no small measurs
to augment the facilities available at this Institute.

PFrof., Radhakrishnan was invited to bs an honerary visiting
professor at the Indian Institute of Science and accepted thz offer.
Prcf. Dhawan, Director of the Indian Iuostitute of Science arranged
for all the major falilities of the Institute (accommodatiMn for
vigiting scientists in the guest house and hostel, medical facilitias
use of library, computer, gymkhans and staff club, school bus,
swimming pool, music room, etc.) tc be made availablue as freely to
members of RRl as to those of his ouwn Institute. Various services
avallzble at NAL have similarly been extanded to us by the Oifector
Dr.Valluri and the Institute has gratefully availed itself of these
benefits whenever neccessary. Collaburating with the two ingtitutions
in research przj2cts was an important featura of this yedar's
activities.

Librarys

Re-organisatien of the Library and Occumentatiasn service in the
Institute picked up momentum with the appointment cof a Librarian.
ARll the holdings - about 7600 books und 12,800 bound volumes of
jrurnals - were accessianed. The Bangalote KRegional Centre of the
Indian Natinnal Scientific Documentation Centre completed compilation
of a Unien Catalcgue of the purirdicals hclding of the library and
the cataloque is under print. About 50 journals were bring subscribed
to during the year in addition tu about 35C being roceivud by courtesy.
of the indian Academy of Scisngas end the Current Sciaencz Association.

Visiting Sciantists

A number of outstanding =scientists visited the Institute during
the year. Members of the Institute were immensely bDanefited by the
lecturss given by thervisiting scientiscs and by discussions -with them.
Many of the visiting scientists may be idantified in the list of
colloquia held during the y¥er, at Annsxure I,



Publications

\

A list’ of publlcatlons from the Institute may be seen at
Annexure II. )

Buildings |

Shortage. of office space and laboratory facilities posed
problems which could not be tackled easily. As already stat
eleseuwhere, rensvation of the Liguid Crystal Labaratory was campletad
except for, the Chemistry wing. Mecdifications to the existing
fac111t1es in the main Institute building and the eld Spectroscopic
Laboratory were in prdgress. The constant scarch for non-existznt
working space makes it increasingly urgent to commence somc of aur
building programmes, if the expansion schemes of the Institute are
not to be stifled.

Acguisition ef Land

The possibility of gyetting some land in the Palace Grounds
adjoining the Institute for construction of additisnal huildings was
explored with the Government of Mysore with the help of Prof.S.Dhawan.
In case of failure of this attempt, egnguiries for alternative sitgs
were alse made. These have revealed ths availability of some land
belonging to I'8M some threec miles from the Institute. | The possibility
of acquiring this land is being investigeted.

V Five Year Plan Proposals

Financial "requiremente relating to the V Five Year Plan of . the
Institute were revised on the recommendation of the Expcrt Committee
which considered the proposals at a mezting hald in the Dzpartment
of Science & Technology en 27th December, 1972.

International Confercnce on Liquio Crystals

Arrangements tc hold an International Liquid Crystal Confarence
and a Winter School preceding it during Novembar-Decembar 1873 to
mark the Silver Jubilee of the Institute was under way. About 40
distinguished scientists from overseas and an equal number from various
research establishments ulthlﬂ the cnuntry ere expected to pnrt101pate
in this Conference.

Administration :

The general administrative servicss of the Institute including
purchase, stores and civil engineering were erganised with the
joining of an Administrative Officer and Civil Enginear.

Soms of the important items of equipment procured during the
year are given in Annaxursz Il »



Finance

The follbwing Qrant was recsivad from the Government during the
year, .

Recurring Rs.5.,42 lakhs

Non-recurring Rs.10.42 lakhs.

-

R capy of the audited statemunt of recuipts and. payments
for the.ysar 1572-73 is at AnnexureiV. ,
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ANNEXURE

List of Colleoguia held at the Institute

‘Name aof the speaker

Prof. G.W.Series, FRS
Univarsity of Reading,
England

Or.?,M. Goldreich
California Institute of Tech.
Pasadena, Czlif. USA

Dr.J.G.Abples

Commonuwealth Scientific &
Industrial Res. Organisation
Sydney, Australia.

Prof. W.N.Christiansan

Dapt. of Elec. Engg.
University of Sydney, N.5.Y.
Australia

Prof. E.C.G. Sudarshan
Cuntre for Particle Thcory

-University of Texas at Austin

and Centre for Theorctical
Studies, Indian Institut: of
Science, Bangalore

Dr.&. Cowsik (TIFR, Hembay)
Deptt. of Phyeics
University of California in
Berkclay.

Prof. P. Hariharan

Central Instruments & Service
Laboratory
Indian Inst.
Bangalore

of Science,

Or. C.A. Croxton
Jesus Collugz, Cambridge
England

- dn -

-dO-_-

Title of the lecture

Experimental & Theeratical’
work by S.Pancharathnam on
Optical Pumping in Atomic
Vapours.

Spin=Orbit Coupling in thc

Motion cf the Fluncts,

Fourier Spoctral Analysis
and the Usec of the Moximunm
tntropy Method.

High Resolution Techniaues
in Radio Astronomy.

High Energy Physics

Rest Mass of the Neutrino
and its Astrophysical
implications,

Phctographic Phzse
Holegrams

Statistical Mechanics of
classical Liquid Surface.

Surface Structure of the
Strongly coupled Boson
fluid.

Solid Fluid Phase Transition:

- . A diagrammatic Approach
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:zrch Puklicztiors

Spectroscory of Liguid Crystals =-
NoV.Madhusudana -~ Applied 3pecctros
6, 188-311, 1672

Ch

S.
copy

Short Range Orientzfional Cracr in th: lesctrzpic Phasc of
Hematic Liguio Crystels — t.V.Machusudenz and S.Chandrasekhar
3olid Statc Comrunicitien (in przss)

tiematic Ordur in p=Azoxyanisole and its Ocoendunce on PFressure,
Volume and Tumperature - 3, Chandrasc«har -rnd v.V.Madhuscdineg -
14

Mol. Cryst, and Lijz. Cryst. (in pross)

Some Llectrohyurooynamic Cistertion Pattesns in 3 Nematic

Liquid Crystal - N.V.Madhusudana, F.P.Kar2t and 3.Changrasexhar -
Current Science, 42(%), 147, 1973, -

Theory of tho ﬂpticuliﬁr:purties cf Nan-Anserbing Compensated
Cholesteric Lijuid Crystnlis = S, Chandrasckhar, G.S5.Rangzanath,
UeD.Kini and K.A.Suresh - Mul, Cryst. anc Lig. Cryst.(ir gress)

Optical Preporties of Mixtures of Righi=Hinded 2nd Left-Handcod
Cholesturic Lifuid Crystiol

U.D.KLNi, K.A,Surcsh and €

Letters 19(a4), 55€, 1672,

s = G.S.Ranganuth, S.Chandrasekhar,
.Ramaseshan - Chemical Physics !

Magnetic ang flecsric Birofrinmgencc in the Isotropic Phise of
. z : . "y . : — . - ~
flamatic Liquig Crystels - M.V.Madnusudan? Za3 3.Chandrasetther =

[D)]
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Annaxure Il

Ma jor items of -equipment procured/drdered durin§ i§52-73

) PO

No. .
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23
24
25
26

a @ N9 o s N

:_Qgsériotion
'philips' D.C, Micro-voltmeters

*Digilog' Millivelt adapteﬁ
Aplab 15 MHz Digital Jime Frequency countsr

- Electrometer Amplifier

A.C. Geared motors

Standard Cells

-Industrial Vacuum Clsaner

Microheating table with special microscope
"Toshniwal"™ Resgavcltis

BDS Type M 3010 stabilized powsr Suppiy
"Hind Hivac" ccating unit ’

Avometer, Model 8X

'Toshniwal' Polyflex Galvancmeter
'‘Systronics' Low Distourtion R.C.0scillator
'Systronics' A.L. Microvoltmetcrs
Electronic Desk Calculator

'Toshniwal' Constant Tsmp. Bath

Heating Mantlas

‘Motwane' Multimeters .

"AIMIL' Turret type 30 spased gear box
'Systronics' Cathode Ray Oscilloscopu

'Digiweld=12"' Controlled Engrgy Pcrtable
Rcsistance Welder

Magnetic Stirrer with hct plate
Wavefeorm Gensrator 0.003 Hz tc 3 MH:z
Electronic Multimeter, AC & OC rang:s

Requlated Power Supplies

Qty.

2

(94

- N

U~ = N
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Rpprox.
_cost

9,300

3,100
15,200
5,000
1,600
600
2,800
4,900
950
3,900
55,500
1,000
1,700
2,100
6,000
7,600
4,300
2,000
1,400
3,000
11,300

5,100
1,100
8,300
1,500
5,000



Sl.

No. .

27

29
30

31
32
33
34

Description
Lescriprion

Tong Tester Ammeter
'Toshniwal' Multimantlces
Analyticél Semi-micrc Balancs

'Uigilog‘ Strip Chart Recorder &
Millivolt adapter

Rheostats

Gaussmeters

Research Electro-maanet N

'Polyiec' FIR=-30 System for thy
far infrared

Annexure IBl (contd.)

-

R 7 I

ApnTrox.
cost
Fs.
900
700
4,300

12,000
600

3,00,000
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