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The work carried gut by various groups of the Institute is

summarlsed below.

KN

LIQUID CRYSTALS

.A ne u theory has been developed of the very high visgosity of a
cholesteric liquid crystal at louw shear rates - (about a'millioh tims
greater than at high shear raﬁés). It is shown that this béhaviaur
follows as a natural consequenece of the confinuum theory without having
to make any arbitrary assumptions, aé has besn done in the 1iterature,-

regarding the anchoring of the molsgules at the boundariss.. .

fhe effect of an axial field on the Poiseuills Flow of a nematic
liquid crystal has been investigated in terms of the continuum theory.
The viscosity coefficient, the velocity amd orientational profiles are

shown to be étrongly depandent on the strength of the'magnetic field,

The optical analeogue of the X-ray Borrmann effeet discoversd
recently by us in cholesterics has bsen studied experimentally in a
more detailed fashion. The observed curves confirm tha features

predicted by the theory.. -

The dielectric anisotropy of a number of étrongly‘polar nema tic
-materials'haue been studied and it is shown that the'resuits conf.irm
the model of antlferroelegtrlc shorb range order proposed by us recently

(Bangalore Conferen099 1973).

The crystal structures of some nemataganlc compounds have been
J.nvest;x.gated° The analy31s is complete for . n—p-methoxybenzylidene—
p- phenylazoanlllne and it is established that their nearest neighbours.,

in the crystal s truc ture are antiparallel.

Surface tension of soms nematlc llquld crystals have been

investiga tad experlmentally under aqulllbrlum COHdlthHS, :L.e.s wlth the
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liquid in equilibrium with its saturated vapour. The surface tension
temperature characteristics show anomalies as predic ted theoretically

by Croxton and Chandrasekhar (Bangalore Conference, 1973 ).

Systema tic far-infrared studies have been carried out in ‘the
crystalline and liquid crystalline phases of PAA and CBOOA. The studies
have revealed the existence of tuwo phases in the crystalline state in
the se compounds, ‘and have throuwn llght on the nature of the changes
occurring at the solld~llqu1d crystalline transitions. The studies
have been supplemented by Raman spectrmscopy and by differential scanning

calorlmetry.

The new method of détermining the twist elastic constants of
nematic liquid cfyétals proposed by us recently.(Bangalore Conference
1973) has been applied to study the elastic behaviour of a number of
compounds particﬁiarly in the vicinity of phase transitions. The
freguency dependence of the Freedericksz ﬂwreshold has also baen

1nvestlgated.

The NMR studles have been aimed at the enlargement of the scope
of the method of determlnatlon of molecular structure and conformatlon
using NMR Spectroscopy in liquid crystal solvents: (a) The use of tre
techniques in basic problems of biological 1mportance has been suggested,
~and is being applied to 1nvestlgate the planarity of the peptide unit;
(b) the use of the paramagnetic shift reagents in NMR spectroscopy of
oriented molecules has been suggested. As a by-product of these
investigations, an anomalous orientation behaviour of the solute
molecules was observed which has now been shown to serve as a caution
to the determination of molecular geométrles using thls technique g
(c) a new composition of a lyotropic liquid crystalline phase Mas been
suggesteds; (d) strqctureslof some systems which cannot be determined
in thérmotropic'solvents due to the dominating nature of some of the
dipolar couplings hava been detemmined using the lyotrppic phase

suggested in (c) above; (e) work was continued on the extension of the
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methad to blcycllc compounds like benzo(b)thlophen99 on the application
of the vibratlonal corrections to the cyclopentadienyl moxety and on

conformational problenalnuolVLng rotation about the C~C bond.

Chemistrys New series of liquid crystalline eompounds have been
synthesized in.the’Labor’atnry° A number of compounds of_technblcgical

importance have been prepared.

Applicatians of Liguid Crystals: Bharat Electronlcs Limlted in

collaboration with RRI. has developed a prototype of llquld .crystal
dlsplay° (This was exhibited at the Seminar on Design ard Development
activities organized by BEL on 28th July 1975).

R programme is being worked out with the National Tuberculosis
Institute for the Use of liquid crystal thermal sensors in solving
medical problemss preliminary studies have established the efficacy

of this technique.

Prof‘° S. Chandrasekhar has been invited to be, 2 member of the
Edltorlal Advisory Board of the Internatlonal Journal "Mqlecular Crystals
and Liquid Crystals". He was also invitad to deliver the Malaviya
Memorial Lectures by the Univéfsity of Varamasi. Prof. Chandr asekhar

spoke on "Some new states of matterh,

. EOSMIC PHYSICS

Decame tre Wave Telescope: The construction of the 30 MHz an tenna

system, a joint project with the Indian Institute of Astrophysics, was
started in September 1974. The ainm is to build antenna array which will
give a circular beam of width about 19 and have ‘enough sensxt1v1ty to
detect radio sources with flux den81tles of more than 30 Janskysa The
antenna will also be capable of detecting brightness temperature
variations of the order of 100093 with this sen81t1v1ty we will be
able to- see selected HII regions with em18810n measures greater than
about 1000. '
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The location of the telescope is adjacent to the BARC Seiémic
Array Station and its exact positioning was deﬁérmined'after surveying
an area of lDO,DQU 8Q.m. and precisely deﬁermining the East-lWest and
North=South directions by measuremsnts on stars. About 1500 Eucalyptus
poles (half of the total required for the telescope) have been erected
after treatment with anti-termite compound. The reflector sy stem
(about 10 km of aluminium wire on 700 poles) has been installed, and
128 dipoles have been mounted. Five kilometres of transm1831on llne
have been laid, and the fabrication of 500 ferrite core transformers

needed for the system has been caompletsd.

Accurate adjustment of the phase and amplitude in“each dipole has
been achieved using the Swarup technique and slectronic equipment
designed and constructed for the purpose. A correlation receiver has
been built and a check on the total berformance of the East-lWest array
made by recording selected radio sources. These tests indimat@
satisfactory antenna performance and some useful Observa tions have besn
obtained on the cccultation of the radio source Taurus A by &hetsolar

corona.

A paper on the design aspects of the antenna was presented at the
Second Annual Meeting of the Astronomical Society of India held in

Kodaikanal in March 1975.

Radio Astronomys Observations of a large supernova remnant obtained

wuith the westepbdrk Synthesis Radio Telescope were reduced and propertles
of the shell distribution obtained by two different methods. The
brightness temperaéure’spectral index is found to be constant over

most of the sources except at the centre where there is a tendency to
steepen. It has been possible to study the correlatlon of optlcal

filaments with the radio structure of the supernova remnant .

The results of earlier work on the consequences of non-equilibrium
CDﬂdltanS in interstellar plasmas (Shaver 1975) were applied to

interpret available low frequency recombination-line observations. The
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observed upper limits for the intensities of these lines imply upper
llmlts on the filling factor For the cold el oud component of the
1nterstellar medlum° also, the observed lou freqLency contlnuum
absorptlon in the dlrectlons of the sources Sag. A and M&QB imply lomer

llmlts on the electron don51ty in the 1nterstellar medlum.

A detailed investigation was undertaken to explain the anomalously
large velocity spresad observed in the water vapour speotrum'of the
source W4SA. An observational programme was also undertaken in
collabora tion with the Naval Research Laboratory in Washington
using the Haystack Observatory operated by the North-East Radio .
Observatory Corporation, Massachusetts and a massr fadiometer. The.
main purposs of the investigation was to search for passible Raman
scattering of water vapour maser radiation by the OH moleculess also
found'in the same interstellar regions. No radiation was observed
that could be attributed to scattering by OH moleculss, out a number
of new spectral features with large apparent velocities were observed.
in th~ spectrum of the source WS1. These new features have since been
1nterpreted as dus to stimulated Raman scattering by unidentlfled

molecules.

In a programme Jjointly undertaken with the Radio Astronomy Cen tre,
- Doty, the analy51s of several hundred occultations of radio sources by

the moon is in progress.

ELECTRONICS

A course on digital design with integrated circuits consisting
of 15 lectures was given by Dr. 5. Krishnan, National Aeronautical
Laboratory and Visiting Professor at the Raman Research Institute. '
These lectures were attended by a large number of staff and were of
.considerable help in our programme of designing and building radio
astronomical equipment. Such a programme has been undertaken to build
the 1nstruments necessary for our oollaboratlue projects with- the
Radio Astronomy Centre at Ooty, the Indlan Instituts of Astrophyslos,

and for the mm~wave programmes of this Institute. Followlng are some
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details of work undertaken or completed during the year 1974~ 75

(l) Frequency Synthe81zer, The system design was comple ted for a

remotely controllable fast switching frequency synthesizer with cutput
frequency around 300 MHz. Thls will form a versatile loecal 0301llator
system to be used with the TIFR Radio telescope at Ooty for spectral
line observations. Among the subunits of the synthasizer that have
been fabricated and are undergoing final tests are the frequency drlver
unit, the mixer and filter units and the frequency selection unit.
Other subsystems like the Frequency Multiplier and the second local

oscillator are under design/fabrica tion.

(2) Multichannel Autocorrelator : The frequency synthesizer referred

to above is to be used in the first instance with a conventional fil ter
bank faor maklng spectral line observations with the TIFR Radio tel escope
at Ooty. Later, it is proposed to replace the filter bank unit ulth a
mul ti-channel autocorrelator employing digital technlquesg The system
design for a 64 channel recelvcr of this type u1th provision for
expansion to 256 channels using CMOS technology has been completed°

The various sub-units are nouw under fabrication.

(3) Astronomical Clock: A proto-type of a crystal clock displaying

both sidereal and solar time for use in astronomical observateries has
been devel oped. The basic clock unit functions with CMOS circuitry and
consumes negligible power. There is provision for the use of .an
external 1 MHz signal input where an atomic or other high stablllty'
signal is available. The design of the clock incorporates special
features like the ability to switch back autometicelly to the internal
oscillator on failure of the external signal, and controls for

making extremely fine adjustments of the setting with great easc.

The first unit which will be used at the Radio Astronomy Centre
in Ooty has-been fabricated and tested with the active collaboration
of the National Aeronautical Laboratory. Interface units fer connectlan
to the on—llne —computer at the Doty Observatory are in various stages

of de51gn/Fabr1catlono
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THEORETICAL PHYSICS & ASTROPHYSICS

Work on the problem of irreversibility and quantum measurement
started during the previous year was continued. This has led to a
paper entitled ‘Entropy; Information and Maxwell's Demon after

Quantum Mechanics' which is under process of publlcatlon,

The F8851blllty of stlmulated Raman scattering of maser radiatiaon
from astrophysical water vapour sources has been studied. It appears
that this mechanlsm is the most likely explanation for the observed
anomal ous velocity widths of the radio spectra of some of these maserv

SOUrCces. Further 1mpllcatlons of this hypothesig are belng studiad.

Work on the mechanism of emission of radiation from pulsars was
initiated, and two specific problems relevant to pulsar radiation
me chanisms were considéred. (a) The observed proper motion of pulsars
has recently been bonjectured to be due to off-centred dipole magnet ic
fields in these pulsars. An investigation of the likelihood of this
mechanism being operative was undertaken and is almost comblete“
(b) The statistical distribution of the duty cyclss of pulsars
(i.e. the ratlo of the width of the pulse to the perlod) ls belng
studied to determlne the distribution of inclinations between ﬂwa
rotational and magnetic axes of pulsats. This work is also near

conclusiaon.

The recent discovery in the U.S. of a puisar in a binary. system
has provided a laboratory for a nuymber of relativistic gravitetional
effects that were otherwise unavailable for study. The consequences of
gravitational spin precession of this pulsar was investigated from
the point of view of observable effects. The importancé of this
analysis, apart from providing another test for gravi tational
theories is in providing a method of testing pulsar models. This work

‘has been submitted for publication.



u/ﬁEBLICATIDNS

The uork dona by members oF the Instltute has been publlshed in a
number of sc18nt1flo journals. A list of publications is given at

annexure 1.

CONFERENCES/SEMINARS/MEETINGS

Members of the staff of the Institute participated in a_numbor of
conferences held within and outside the country. ‘Annexure II gives a .
list of conferences/meetings attended by our staff with titles of papers

or talks presented if any.

Two sessions (mn July 23 and July 24, 1975) of the National
Symposium on Statlstlcal Physics to celebrate the Fiftieth Annlucrsary
of Bose Statistics were he;d at this IﬂstltUtEa - A collogquium on )
Fourier Traosform Applications sponsored by Computer Society of-Iodian
(Bangalore Chapter), Indian Inotituto of Science, Society of Electronic
Engineers (LRDE) and Instituticn of Electronic and Radio Englneors (uKk)

was also held at the Institute on August 24, 1974.

COLLOQUIA . 7 e

2% G
During the year about &H’oolloqu1a on various topics were held at

the Institute. A list may be found in Annexure III.

VISITING SCIENTISTS

Prof. R. Hanbury Brown; Head of the- Chatterton Astronomy Depar tment

e,

came as the first Raman Vlsltlng Professor and‘%pent a ‘period of Just \/

Ny

over 3 months. A report on his V1slt'can-be found at Annexure V.,

N

A number of ethex scientists from 1nst1tutlons both within the
country and outside visited the Institute durlng the yeare Their names
- are llstod following those of the reqular staff of the Institute given
-at the end of this report: A list of othér visitors to the Institute v
during the year may be found at Annexure &g{gh

- '\\¥~

.



RECDGNITIUN OF ‘”RRI : ) N

The Instltute was recognlsed as a centre of research by the{/

Bangalore Unlver81ty For the purpose of awarding Ph. DB. dagrees
N

.

Y
L IBRAR

- The work of claSSification and cataloguing of books”bégun last
year was continued. About six hundred and fifty seven books were
added to the library. The British Council has been approached for a

grant of books and back volumes of periodicals under their ODA scheme.

The number of periodicals subscribed to during the year uwas
around one hundred and ten. The llbrary contlnued to receive three
hundred and fifty periodigals, as'a gift from the Current Science

‘Association and the Indian Academy of Sciences.

The Library was a cosponsor of a seminar on Inter Library
Coopsration held at the Indian Institute of Science on the 15th and
16th November 1974. As part of our plans to cooperéﬁe with other
librariQS, an arrangement‘wds made with the Indian Institute of
Science Library whereby they could display for a week cer tain ‘
periodicals received here by Air Mail. TIFR, Bombay has '‘agreed to
donate duplicate reprints and periodicals which may be of use to us;
one set of eaqh has already been received. Cataloguihg of reprints

was continued.

A new documentation service, i.e. a fortnightly publication
éalled "Current Awareness List in Astronomy ard Astrophysics" was
started. These lists are be;ng mailed every fortnight to ébout
forty interested libraries and scientists who have commended this

service.
A Korestat machine was acquired during the year.

One of the library staff was deputed to a certificate course in

library science and has completed it with distinction. Two students
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from the Women's Polytechnic Library'School were given four months
pqst—apprenticeship training here.
GENMERAL

1. The Institute received the following grant from the Departﬁent

of Science and Technology during the years

Recurring Rs. (13.61 lakhe) ié 'E%Lf lﬁiikﬁ

b s

Non-Recurring ’izfé.ez "  f (¢« 3 C;ﬁ&tJJﬁ

A copy of th udited statementof—accounts for th?*yearll974-75

is given in Annexure VI.-

2. A list of major items of equipment procured during the year is

given in Annexure VII.

STAFF

_ The Scientific and Technical staff of the Institute is listed belows
those marked with an asterisk are additions during the year; Those

holding visiting positions are indicated by @.

1. Prof. V. Radhakrishnan . 16, Mr. D. K. Ravindra#

2. Prof. S. Chandrasekhar 17. Mr, K. M. Chandra Kumar¥*
3. Dr. S. Ramaseshan@ 18. Mr. J. Padmanabhan

4, Dr. S. Krishnan@ : 19. Mr. K. T. Balakrishnan
5. Dr. G.S.R. Subba Rac@ | 20. Mr. R. S. Arora

6. Dr. P. A. Shaver® 21. Mr. K. V. Balachandra*
7. Dr. Anand Kumar® 22, Mr. P. R. Ramraj*

8. Dre. C. L. Khetrapal 23. Mr. K. R. Anantharamaiah%
9., Dr. N. V. Madhusudana 24. Mr. M. R. Subramanya¥*
10. Dr. R. Shashidhar - : 25. Miss Jayarnthi Mahaldingam*
11. Dr. S. Venugopalan 26, Mr. C. J. Chacko*
12. Dr. V. Surendranath 27 . Mr. M. Modgekar*.

13. Dr. A. C. Kunwar
14, Dr. G. S. Ranganath
15. Dr. Shyam Singh#*

Post=Doctoral Fellows

1. Dr. Rajendra-Bhandari
*2. Dr. M. S. Vijaya
3. Dr. Cs Se¢ Shukre¥*
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Pre-Doctoral Research Fellouws

1.
2.
3
4,
5.
B

Mr .

Miss B. R. Ratna 7o J. R. Fernanrdes

Mr. U. Devappa Kini 8. Mr. K. L. Venkatakrishna

Mr. Prakash P. Karat 9. Mr. M. N. Ramanuja

Mr. K. As Suresh 10. Mr. S. Krishnaswamy

Miss G. V. Vani 11. Mr. S. G. Siddesh

Mr. B. K. Sadashiva 12. Miss K. L. Savitramma#*
A list of short period visiting scientists is given belows

Dr. V. S. Venkatavaradan April-Mayg 1975

Tata Institute of Fundamental Research
Bombay

Mr. Sasadhar De.
Visva Bharati
Santinikestan

Dr. M. H. Engineer
Tata Institute of Fundamental Research
Bombay

Dr. G. P. Agrawal
Indian Institute of Technology
Delhi :

Dr. We M. Goss :
Kepteyn Astronomical Labora tory
Groningen

Dr. N. D. Hari'Dass
Max-Planck Institute for Physics
Munich

May 1975
July-~August, 1975
qu1y~éugust, 1975
August—Decgmber 1875

December 1974~January 1975




ANNEXURE I

PUBLICATIONS

PAPERS PUBLISHED IN 1974-75

Spectral width of reflexion from cholesteric liquid crystals,
S.Chandrasekhar and G.S.Ranganath, Mol.Cryst. Liquid Cryst.
25, 195 (1974) : :

The conformation of 2,2'-bithiaghene as determined from PMR
studies in a nematic salvent, C.L.Khetrapal and A.C.Kunwar,
Mol. Phys. 28, 441 (1974)

NMR Spectra of moiecules oriented in a lyotropic mesophase, II.
Spectra of Pyridine and pyridine-N-oxide, C.L.Khetrapal,

A.C.Kunwar and A.V.Patankar, J.Mag. Res. 15, 219 (1974)

NMR Spectroscopy of molecules dissolved in liquid crystal

" solvents, C.L.Khetrapal, J.Ind. Inst. of Science 5§ (4),

15(1974).

Pressurc studies on liguid crystalline materials, R.Shashidhar
and S.Chandrasckhar, presented at the Fifth International
Conference on Liquid Crystals, Stockholm, 1974 - Journal de
Physique, Coll. C1-48,(1975)

Effect of an axial magnetic field on the Poiseuiile:flow of a
nematic liquid crystal, U.D.Kini and G.5.Ranganath,
Pramana, 4(1), 19.(1975). ' '

NMR spectra of molecules oriented in a lyotropic mesophase III.
The spectrum of y-Hydroxypyridine, C.L.Khetrapal, A.C.Kunwar and
A.V.Patankar, Organic Magnetic Resonance 6, 556 (1974).

PMR spectra of methyl alcohol in a nematic solvent with and
without a lanthanide shift reagent, C.L.Khetrapal and A«C.Kunwar,
J.Magnetic Resonance, 15, 389 (13974). ' i
NMR Spectra of n-cyclopentadienyl manganese tricarbonyl in
nematic and isotropic salvents, C.L.Khetrapal, A.C.Kunwar and
A.Saupe, Fifth International Conference on Liquid Crystals,

Stockholm, 1974 - Proceedings of tte Conference.
. ‘ \
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1.

12.

13.

15.

e 17.

18.

19,

-: 13 &= : ' ‘
, ANNEXURE I (Contd.)

NMR spectroscopy in the liquid crystal solvents as applied to
the study of the planarity of the peptide unit, C.L.Khetrapal,
A.C.Kunwar and Mathew John, VI- International Conference on
Magnetic Resonance in Biological systems, Kanderstag,

Switzerland, 1974, Proceedings of the Conference.

PMR spectra of 'cis' and 'trans' N-methyl formamide oriented

in a lyotropic phase, C.L.Khetrapal, A.C.Kunwar and S.Ramaprzsad,

VII Annual Conference of Magnetic Resonance Spectroscopists,
New Delhi, January 1975, Proceedings of the Conference.

Mesomorphic properties cf some biphenyl benzoates, B.K.Sadéshiva
and G.S.R.Subba Reo, Current Science 44 (7), 222 (1973).

A unified approach to the theory of anomalous scattering -
Some novel application of the multiple wavelength method,
S.Ramaseshan, T.G.Ramesh and G.5.Ranganath, Prescented at the
International Conference on Anomalous Scattering, Madrid,
Spain 1974 - Proccedings of the Conference.

X-ray studies on some mesogenic compounds, G.V.Vani and
Kalyani Vijayan, National Confercnce on Crystallography,
December 1974, Indian Institute of Science, Bangalore, Proce-
cdings of the Confercncc. '

Irrcvefsibility and Quantum Mcasurcment - The Observer's que;
R.Bhandari, Pramana 3 (1), 1974.

- PAPERS PRESENTED AT THE INTERNATIONAL LIJQUID
CRYSTAL COMFEREMCE, ZANGALURE 1973 AND PUBLISHED
IN THE PROCEEDINGS UF THE CONFERENCE

The role of permanent dipoles in nematic order, N.,V.Madhusudana, -

and 5.Chandrasckhar, Pramana Supplement, 1, 57 (1975). -

Experimental studies of s hort Tenge order ih nematogens of
strong positive dielectric anisotropy, B.R.Ratna, M.S.Vijaya,
R.Shashidhar and B.K.Sadashiva, Pramana Supplement 1, 69 (1975).

Pressure induced mesomorphism, S. Chandrasckhar, S.Ramaseshan,

A.S5.Reshamwala, B.K.Sadashiva, R. Shashidhar and V.Surendranath,
Pramana Supplement 1, 117 (1975)

Far-infrared absorption spectrum of p-azoxyanisole, S.Venu-
gopalan, Pramana Supplement 1, 167 (1975).



20. .

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.
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ANNEXURE I (Contd.)

»Experimental determination” of twist elastic constants of

nematic liquid crystals, N.V.Madhusudana, P.P.Karat and
S.Chandrasekhar, Pramana Supplemeant. 1, 225 (1975).

Statistical thermodynamics of the nematic liquid crystal
surface, C.A.Croxton and S{Chandrasekhar;‘Pramana Supplement
Js 237 (1975)

Measurement of surface tension (Y ) of nematic liquid crystals,
S.Krishnaswamy and R.Shashidhar,APramana Supplement 1, 247 (1975).

Some new types of electrohydrodynamic flow patterns in nematic
liquid crystals P.P.Karat and N.V.Madhusudana, Pramana Supple-
ment 1, 285 (1975), - ;

The theary of reflexions and transmission by plane parallel

cholesteric films, R.Nityananda and U.D.Kini, Pramana Supple-~
ment 1, 311 (1975).

Anomalous transmission (Borzmann Effect) in absorbing cholesteric
liquid crystals, R.Nityananda, UsDaKini, S.Chandrasekhar and
K.A.Suzresh , Pramana Supplement 1, 325 (1975).

Dynamical theory of reflexion, from cholesteric liquid crystals,
S.Chandrasakhar, G.S.Ranganath and K.A.Suresh, Pramana Supple-
ment 1, 471 (1975), :

Circular dichroism in absorbing mixtures of right- and left-
handed cholestcriCSyuG.S.Ranganath, K.A.Suresh,lS.R.Rajagopalan
and U.D.Kini, Pramana Supplement 1, 353 (1975)

NMR spectra of molecules oriented in a lyotropic mescphase I,

The spectra of pyridazine, pyrimidine and BFyrazine, C.L.Khetrapal,
A.C.Kunwar and A.V.Patankar, Pramana Supplemcnt‘i, 471 (1975)

PMR studies on N-methyl formamide oriented in a liquid crystal-
line nematic phase, C.L.Khetrapal, A.C.Kunwar and,K.R.K.Easwaran,
Pramana Supplement 1, 483 (1975, o

"NMR spectra of hicyclic Compounds oriented in the nematic phase

ITI. The spectrum of benzo(b)thiophene, C.L.Khetrapal,
A.C.Kunwar and A.Saupe, Pramana Supplement 1, 495 (1975).




ANNEXURE I (Contd.)

"FAPERS SUBMITTED FOR PUBLICATION IN 1974-75

Flow gfcholésterib liquid crystals I. Flow along the helical
axis, U.D.Kini, G.S.Ranganath and S.Chandrasekhar, (has since
been published - Pramzna 5 101 (1975).

Far-infrared and Raman spectra of the solid phases of CBDDA,v
S.Venugopalan, J.R.fFernandes and G.V.Vani, Molecular Crystals

and Liquid Crystals (in press)

Theoretical intensities of low frequency recombination lines,
P.A.Shaver (has since been published - Pramana 5 (1), (1975).

The New Binary Pulsar and Observation of Gravitational Spih
Precession, N.D.Hari D=zss and V.Radhakrishnan (in press).

Characteristics of the Interstellar Medium as deduced from
Low-Frequency Recombination Line UObservations, P.A. Shaver.

Entropy, Information and Maxwell's Demon after Quontum

‘Mcchanics, R.Bhandari.

BOOKS/MUNDGRAPHS, ETC.

'Liquid Crystals' S.Chand rasekhar - Cambridge Monography,pni
Physics,ed. M.M. Woolfson and J.MiZiman, Cambridge University
Press (about 400 pages) (in press). '

Nuclecr Magnetic Resonznce Studies in Lyotropic Liquid Crystals,
C.L.Khetrapal, A.C.Kunwar, A«SeTracey end P.Diehl - Volume 9 of

the Series entitled 'NMR-3asic Principles‘apd Progress, Springer- -

Verlag, Germany (in press).



ETC.

CONFERENCES, -MEETINGS.

1.

ATTENDED BY

Fifth International Liquid
Crystal Canfercnce
(Stockholm, Sweden,

June 1974) ' :

Sixth International
Conferencs on Magnu-

tic Rescnance in
Biological Systems
(Kanderstag Su1tzerland
Sept., 1974)

Dr.C.L.Khetrapal

Nuclear Physics and
Solid State Physits
Symposium {BARC,

Bombay Dec.27, 1974)
Symposium on Vibrational Dr.S.Venugopalan
Spectrascopy (IISc. Feb.

28, 1975)

Seminar on 'Recent
advances in experimental
techniques in spectro-
scopy and their applica-

Dxr.S.Venugopalan

‘tion to problems in

physics and chemistry!
(Indian Science Congress
hssociation, New Delhi,
Jan. 4, 1975),

Convention of Spectroscopists
(India) (New Delhi, Jan.2,
1975)

DI.S.Vehugupalan

Seminar on 'Recent
Advances in Experimental
Techniques in Spectroscopy
(BARC, Aug,’8, 1974)

Dr.5.Venugopalan

ANNEXURE II.

-Prof.S.Chéndrasekhan

Prof.S.Chandrasekhar

TITLE OF PAPER/TALK

Pressure studies an
liquid crystalline
materials (With
R.Shea shldhar)

NMR spectroscopy in the
liquid crystal solvents
as applied to the study
of the planarity of the
peptide unit (with

A€ Kunwar and Mathew
John).

Liquid Crystals
(invited talk)

Vibrational spectra of
liguid crystals {invited
talk})

Infra~-red Fourier
Transform Spectroscopy
{invited talk)

Raman Scattering from
crystals under uniaxial
stress (invited talk)

Infrared Foufier
Transform Spectrascopy
{(invited talk)




CONFERENCES, MEETINGS, ETC.

BO

Annual Meeting of the
Astronomical Society of

India (Kodaikanal,

March 12-14,

do

do

do

do

1975)

ATTENDED BY

Prof.V.Radhakrishnan

Mr. S.G.S5iddesh

Dr. C. Shukre
Mr.K.L.Venkétakriéhna

M:.K.R;Anantharamaiah

ANNEXURE" I1 (Centd.)

TITLE OF PAPER/TALK

Interstellar vélocities
and the 22 GHz spectrum
of W49A (with W.M.Goss)

Some results of a
recent study of
Supernova Remnant

- 3C400.2 at 49 cm (with

WeM.Goss & U.J.Schwarz)



Sl.

ANNEXURE III.

LIST OF CDLLDQUIA,HELD AT THE INSTITUTE

Ne. DATE
1974
1 April 4
‘2 April 9
3 April 11
4 jpril 18
5. /pril 25
6 May 2
T May 9
8 May 16
9 May 21
10

June 27

"TITLE

Some Aspects of Interstellar
Grains

Solid State Memories - A New
Concept

Ionised Regions. in the Galaxy

Coherent Optical Fourier
Transformation of Infre-red
interxferograms

Review of Black Hole Theory

~

Distribution of Elements in
the Universe

Cosmic Ray Studies with the
Moon and Meteorites

Nuclear Techniques in Geo- and

- Astrophysics

Wave Propagation in Crystal-

-line Media

Supernova Remnants

DURING 1974-75 o

SPEAKER

Dr. G. A. Shah
Indian Inst.
Bangalore.

of Astrophysics

Prof.K.V.Ramanathan
Tata Inst. of Fundamental
Research, Bombay.

Dr.D.C.V.Mallik ‘
Indian Inst. of fstrophysics
Bangaloxre, :
Mzr.M.Singh

Indian Inst.of Astrophysics
Bangalore : '

Mr.R.C.Kapooxr
Indian Inst.of Astrophysics

" Bangalore.

Dr.V.S.Venkatabaradan
Tata Inst.of Fundamental
Ressarch, Bombay

- do -

. do -

Mr.Sasadhar De;

" Department of Physics

Visva Bharati,

'Santiniketan

Dr.D.K.Milne
CSIRO Radiophysics Divn.
Epping, N.S.W., Australia




Sl. .
No. DATE
1974
11 July 12
12 July 20
13 Aug. 2
14 Aug.
15 AUvgu 8
16 Sept. 5
17 Sept.30
18 Oct, 9
19 Nov. 14
20 Nov. 19

TI.TLE.

Giant Atoms ih Astronomy

* Piezo-Spectroscopy of the

Raman Effect in Crystals

S-Matrix Theory and Regge
Poles

Electron Dynamics in Crystal
Lattices

Non-Linear Optics

Detection of High Energy
Gamma ‘Rays by Cerenkov Light

- Recent Information on the

Origin of our Solar System

A Resonance Model for Pion
Electro-Production

Origin of {ight Elements

New Results on the Textures
of Smectic Ligquid Crystels

ANNEXURE III {Cantd.)

S PEAKER,

Dr.P.A.Shaver
Raman Resea;ch Institute
Bangalore,

Prof.A.K.Ramdas

Dept. of Physics
Purdue University,
Lafayette, Indiana, USA.
Dr.R.Shankar

Dept. of Physics
University of California
Berkeley, California.

Dr.M;H.Engineer
Tata Inst. of Fundamental
Research, Bombay.

Dr.G.P.Agrawal
Indian Inst. of Technology
New Delhi. o

Prof.R.Hanbury Brown, FRS
Raman Visiting Professor

Prof.Q.Lal, Director
Physical Research Laboratory
Ahmedabad

Dr.Chandrakant S.Shukzre
Raman Research Institute
Bangalore.

Dr.S5.Ramadurai
Tata Inst. of Fundamental
Research, Bombay

Dr, B.Demus
University of Halle

German Democratic Republic




Sl.

DATE
Ne.
1974
21 Dec. 19
1975
22 Jan. 16
23 Jan. 24
24 Feb. 13
March 31

25

TITLE

Radic Exploration of the Sun
with Seconds of Arc Resoclution

Uptical Models for Nuclear
Reactions

Gravisation Theories and the
Newly Discovered Binary Pulsar

Intergalactic Obscuration

‘Electron Density Dependence of

line Intensities from Boron-Like
Corxonal Ions

ANNEZRURE III (Contd.)

9. PEAKER

Dr.M.R.Kundu

Astronomy Department
University of Maryland
College -Park, Maryland,
Uu. S. A.

Dr.M.R.Bhat
Bruokhavén National Lab.
U.S.A.

Dr.N.D.Hari Dass
Max-Planck Inst. for
Physics & Astrophysics
Munchen, W.Germany

Prof. K.Nandy
Royal Observatory
Edinburgh, Scotland

Dr.P;K.Raju
Indian Inst. of Astro-
physips,.Bangalore.



" astronomy, his presence was a ma jor factor in the success af the

ANNEXURE TV

REPORT ON_THE VISIT DF THE FIRST RAMAN- PRDFLSSDR

Prof.-and Mrs. Hanbury Brown arrived in Bangalore on July 3, 1974
and stayed for a period of Just over three months leaving India on
October 6, 1974. Approxxmately 2 months of this period wers spent at
the Raman Reéearch Institute where they were residing ih the quarters
provided for them. Prof. Brown's visit was timad to-énable him to
participate in the Bose Symposium organised jointly'by sevaral
institutions and held in Bangalore. As a pioneer in the measurement

of Bose Statistics,and ths leading figure in its appllcatlon to

sympos ium.

Prof. Brown's stay at the Raman Research Institute provided a
source of stimulation particularly to those interested in astronomy.
All the members of the Raman Ressarch Institute whbsé activities are
connected with astronomy and all of the members of the Indian Institute
of Astrophysics presently based at R.R.I. took part ih a number of
discussions with him and were able to benefit from hls knowl edgs and

BXPEI‘J.ENCB.

From Bangalore he made visits to the follouing‘centres around the
cbuntryz
The Kavalur and Kodaikanal Stations of the
Indian Institute of Astrophysics July 27-August 1, 1974.
TIFR Radio Astronomy Centre, Ootacamund August 19-23, 1974

Tata Institute of Fundamental Research
and Bhabha Atomic Research Centre, Bombay September 10-14, 1974

Physical Research Laboratory and Space Sepfember 15-18, 1974
Applications Centre, Ahmedabad :

While in Ahmedabad he also visited the
Vikram A. Sarabhai's Community
Science Centre

Jaisingh's Observatory in Jaipur ‘September 19-20, 1974




- 22 - ANNEXWRE IV (Contd.)

Indian Institute of Technology, Delhi Sep tember 20~22, 1974

U.-P. State Observatory,: Naini Tal . = September 24-25, 1974
Centre of Advanced Study in Astronomy Sep tember 27, 1974
~ Osmania University, Hyderabad ' R
»Centre'of‘Advancéd Study in Physics - Dctober 4=5, 1974

Madras University, Madras

Accounts received from these‘centresvspeak highly of the visit of
the Raman Professor. For their part Prof. and Mrs. Bromﬁ also great}y '
appreciated the opportunity to visit these places and the enjoyment théyb

derived as a result of the arrangements made by their various hosts.

'DuringAhié stay iﬁ India Prof; Brown delivered a tqtal of 15 lectures
including one on "A New Look at the Stars” at the Homi Bhabha_Auditorium,
Bombay, presided over by the President of the Indian Academy of Sciences.
A representative selection of these lectures is being ty ped up and it is
intended to make them into a book to be kept at the Raman Research
Institute. Tape recordings were made of some of his lectures and

these will also be preserveds,




10.

1i.
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OTHER_VISITORS

Academician Saverin ‘ o
USSR Academy of Sciences, Moscow, USSR

Dr. Eugene Garfield .
President; Institute for Scientific Information
Philadelphia, PA; USA

‘Academician A. P. Vinogradov

Vice-Chairman of the USSR Academy of Sciensss

Academician D. K. Belyaev
Director of the Institute of Cytology and Genetics of ' the
Siberian Division of the USSR Academy of Sciences

Academician A. S. Borovik-Romanov '
Deputy Director of the Institute of the Physical Problems
of the Academy of Sciences, USSR

Mr. A. M. Kunaev, Corresponding Member of the USSR Academy of Sciences
President of the Kazak Republican Academy of Sciences

- Academician S.I. Subbotin, Ukraine Republlcan Qcademy of Sciences,

Secretary of the Earth Sciences Division

Academician S.A. Asimov, Uzbek Republican Academy of Sciences,
Director of the Physical and Technological Instltute of the
Uzbek Republican Academy of Sciences

Dr. Go.G. Kotovsky, Head of Indian Department of the»institute of
Oriental Studies of the Academy of Sciences, USSR

Mr. V. I. Tkatchenko, ‘Senior Adviser of the Forelgn Relatlons
Depar tment of the USSR Academy of Sciences ’

Dr. G. A. Eduwards
National Science Foundation, Washington, DC, USA-
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RAMAN RESEARCH INSTITUTE
RECEIPTS AND PAYMENTS ACCOUNT FOR THE YEAR ENDED 315T MARCH 1975

Cd

DH. ———— : — S JEN——

DPENING BAL ANCE I. mmmcmtzm

~a) Recurring _ . 2,320.00 P.l. Pay' of omﬂpomwm 2,43,942.24
b) zo:lnmn:waw:m . 13,111.66 . ~ P.2. Establishment 2,21,000.53
.J.H. GOVERNMENT mmpzwm I.Dmﬁw. of 4 ‘ . " B.3. Travelling Alloy. . umeumw.wo

P.3. Allowance, .

& Technolo .-
mowm:om sehnategy Honoraria, atc.. 1,53,478.13

- a) Recurring 13,61,000.00 : ° P.4(a) Stationery: ©© 12,389.80
. b) Non-recurring  19,82,000.00 o (b) wages . 36,669,71
o 33,43,000.00 . (c) cartage, cooly = ° . 928.17
- II. DEPT. OF ELECTRONICS (d) Garden .~ 6,071.63
VS e (e) Office Equipment.. 15,126.51
"a) Recurring 67,500.00 (f) Telephones - 41,;487.80
b) Non-recurring 3,20 L 909:00 5 97 500,00 () Electricity =~ 35,285.69
SR (g) -do- deposit " ' 15,665.:85
oo ITI. CSIR SILVER JUBILEE AWARD - (h) Water supply - . 4,705.45
E ) Recurring . 25, 000.00 (i) Advertisement " .
e ‘Non-recurring 1,00,000.00 ~charges 25 016.42
. _ i (j) Transport .--15,030 .31
2.a) Recurring ., 25,000.00%# (k) Confzrences 7,549.02
b) Non-recurring,  1,00,000.Q0%* (1) miscellaneous L 4,122.98
) '2,50,000.00 (m) Freight, Customs,
IV. Indian Inst. of -Seience ete. - 1,606.64
. (for Liquid Crystal Conf.) 10,000.00 (n) Printing charges  2,030.33
cor T (o) Liveries 3,169.91
BRI ; (p) Postage ’ 7,800 .25
. * (q) Publications mm 396.97
4 . (=) Washing charges 1,102.30
3 y (t) Bank charges 973.95
. N (v) Refrashments "~ 580.35
(w) Guests _ 1,388,109
. (z) Book binding . .
. . charges 3,591.22
v (z) Audit Fee ; 1,400.00




CTe
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a) House Rent receipts 9,885.67 P.6. Maintenmance . mm.mmm.ww L
b) Provident fund and , P.7(1) Minor apparatus
other recoveries & equipment 36,081l.29
from staff 50,514.16 (2) Chemicals 60,079.35
c) Income-tax (3) Workshop stores 19,529.75
recoveries from (4)(i) Misc. Non-
staff 16,780.52 consumabl o ;
d) Earnest money stores 34,931.92
deposits 60,138.00 (ii) Misc.consuma=
g) Fellowships 20,990.32 ble stores . 2,97,711.94
f) Misc. 'Receipts 3, 635.56 : , 600
a g . —t— 1,61,944.23 ﬂmwwosmjwnm .17 PihB.Hb 64, 604.67
- Advances 7,650.48
Deposits 4, 000.00

. P.F. & other
‘ payments of staff 5,@58.45
Income~tax pay-
ments of staff 18,611.80
Earnest Money
| | deposits refund _51,656.00 86,976.73
L : : I1. NON-RECURR .Hzm :
. : : P.5{17) " Works 6,57,538.7L
P.5(2) Services 1,72,953.37 . )
P.5(3) Capital

Equipe= 13
. - ment 14,47,155,67
: ) P.5 (4)(i) Furni-
) : ture 45,664.68
. P.5( XZV Books 39,036.03
. P.5(4)(ii C<%S~$IHLE 1,115.05 24,63, 463,51
40,15 ,044 .91
] Closing Balance 1,52,830.98@
= . 44 ,67,875,89

bw.mqgmqmumm

T T . T v - w—




T -t 26 = ANNEXURE VI (Contd.)

%% Silver Jubilee

Award . .
: Recurring . ~ Rs. 25,000.00 . a mnmmrlcu details for mm.w 52,830.98
‘Non=-Recurring , 1,00,000.00 1,25, ooo 0o o . (closing Umwm:nmv
| ~ (received on 3lst March 1975) 1. CSIR Silver Jubiles
award - Rs.1,25,000.00

(received on 31. 3. wmqmv

2. Earnest Money and
sgcurity deposits
of contractors -
payable ‘ 26,918.42

. . Jd. Recurring account
S . : balance - 495.91
4. Non-recurring account 416465

ey

———y

Rs. HumNumuDomm

ATl v e er————r—




