S&T IN INDIA

IUCAA: A new experiment in the university

sector

Jayant V. Narlikar

India’s independence in 1947 saw the
beginning of a rapid growth in the
science and technology base in the
nation. Thanks to the perception of
Jawaharlal Nehru, and the visionary
scientists like Shanti Swarup Bhatnagar,
Homi Bhabha and Vikram Sarabhai, a
number of national mstitutions, research
centres and laboratories sprang up all
over the country. Today the list of R&D
organizations  makes  impressive
reading. In addition, national agencies
like CSIR, DRDO, DAE, DST, DOS,
DOD—fund science and technology
projects on short and long term bagis.
There 15 a striking gap in this multi-
pronged approach, a gap that did not
exist in (947 but which came about
shortly thereafter and has widened
steadily. The unmiversities have missed
out in the overall growth of S&T both
quantitatively and quahtatively. And the
serious repurcussions of this widening
gap are now catching up with the
overall system. The most sertous of
these 1s the manpower probiem.
Universities in ideal situations provide
an environment where a two-way inter-
change of tdeas, question-answer ete.
exists between the teacher and the
taught. The teacher with his experience
informs and motivates the student
towards the challenging and exciting

aspects of the field. The student, with -

his freshness and curiosity may ask
gquestions that make the teacher think
again. We sec these idealized conditions
in the successful universities in most of
the developed nations. The authors of
articles in scientific journals of repute
come predominantly from the universi-
ties’ enviconment where they are engaged
in teaching as well as research.
Unfortunately, these conditions no
longer obtain mn our untversities. There
are good departments, motivating
teachers, successful research workers
and bright students in the untversity
sector. . . but one fnds them more as
exceptions than as a rule. Innumerable
statistics can be quoted to say how
higher education has prospered since
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tndependence, liow the numbers and
sizes of the universities have grown, etc.
None of these can answer this question:
'If so much has been done for higher
education, why 1s there a brain drain
away from the universities?

A Personal Experience

The fact is, that sometime dunng the
1950s or 1960s (—i1t would be worth-
while doing a sociology project on when
exactly this happened) our intelligentsia
and politicians agreed for once; that the
universities are a losing concern $0 far
as the research in S&T was concerned.
When [ left India in 1957 for higher
studies in Cambridge my dream was to
return to some university in a job that
combined teaching with research. When
[ returned m 1972, 1 could not realize
that dream and had to settle for the
second-best—a job at the Tata Institute
of Fundamental Research.

Why should T label the premier
research mstitutton 1n  the country
‘second best’? This 1s because, working
there under the excellent environment
one sadly misses students who have
completed their undergraduate educa-
tion. And so, the invigorating inputs
received from student teaching are
lacking.

This is the main reason for the
present problem of manpower in our
research institutions. These institutions
with their better research facilities con-
fine themselves at most to the Ph.D.
programmes and as such have no direct
contact with students who could be
motivated to do Ph.D.s in science. On
the other hand the universities, where
students exist tn abundance, are troubled
by infrastructural problems and lack of
a research atmosphere.

How can one find a way of resolving
the issue?

The Inter-University Cenires

What attracts talent to an academic
institution? The ingredients include good

salary and [iving conditions, a low
bureaucratic profile, autenomy of opera-
tions and last, but not the least: good
facilities both in terms of ‘man’ and the
‘machine’. With the recent revision of
pay scales the universities have not
done badly. The scales in the university
system no longer compare unfavourably
with those in the pational laboratories.
So far as bureaucracy 1s concerned the
universities have a long way to go to
evolve a working system that mvolves
as few babus as possible. Even more
difficult 15 autonomy. Sadly the university
constitutions have brought in numerous
outside checks. The original intention
may have been a pilous one, that the
academics in the university should be
accountable to the tax payer and hence
there should be outside representatives
on the vartous bodies of the university.
In practice it has meant a steady
eroston of academic autonomy — a syst-
em 1n which the deans and the
registrar are the VIPs who must be kept
in a good mood. A fundamental change
1s needed to reverse this trend.

What about facilites? A scientist
needs good working conditions and 2
healthy interaction with Ilike-minded
colleagues. The exchange of ideas with
others is as important as having good
equipment to work with. With sufficient
funds both the problems can be solved.

However, it is clearly not possible to
provide top class facilities in all subjects
in all departments of ali universities.
Take an example from astronomy. The
difficulties of maintaining a good quality
telescope at Rangapur by the Osmania
University are well known. A umversity
department needs to be given far greater
support than is usually possible, if it 15
to maintain a top class facility. And the
bureaucracy and lack of autonomy of
the university system make it difficult
for the facility to be used optimally. So
there is lack of use, lack of matntenance
and eventual frustration and bram
drain.

There are two ways of dealing with
the situation. The first is to be un-
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ashamedly undemocratic by identifying
selected groups in selected universities
for special treatment. Special treatment
means extra funds to be able to provide
and run facilities above threshold and a
guarantee of autonomy of operations.
Considerable political will is needed to
make this option wbrk. The success
would go a long way towards boosting
confidence in the university system.

The second, softer option is through
the creation of centralized facilities in
the university sector which are managed
by autonomous institutions specially
created for the purpose. These ‘inter-
university centrgs’ are thus meant as
national coordinating agencies in specific
ficlds. The first such TUC was created
by the University Grants Commission
in 1984 in Delhi. Known as the Nuclear
dcience Centre, this TUC now has a top
class facihty in nuclear physics—the
pelletron. Another IUC to be created
next was In astronomy and astrophysics
at Pune. The third one at Indore is for
atomic research with the facilities already
existing under the umbrella of the
Department of Atomic Energy. An TUC
i nsirumentation (at Bombay) is in the
pipeline.

An TUC 15 a registered society with a
Council and a Governing Body, the
latter being a subset of the former. To
start off the registered society there have
to be a set of rules and a memorandum
of assoctation to be approved by the
Government of india. After registration
the society works within the framework
of these rules and the bye laws that 1t
approves, The TUC is thus provided
with an autonomous structure that
allows it to function much more freely
and flexably than a university can.

How does an IUC function? The
example of JUCAA, the Inter-University
Centre for Astronomy and Astrophysics
will illustrate the answer.

TUCAA’s Eight-fold Way

Astronomy and Astrophysics (A&A)
have received considerable thrust world-
wide and are regarded as rapidly
growing parts of physics. Although the
dividing line of interest between these
two subjects is never very sharp, we
may broadly identify astronomy with
the observation of the cosmos and
astrophysics with the physical tntrepre-
tation of what is observed. Advanced
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countries like those in  Western
EUE:GPE, the United States, the Soviet
Union, Canada, Australia, J apan etc,
hgvc astronomical programmes of g
kl:l'ld that vff{:_mld have been considered
hig?lly ambitious a generation ago but
which are becoming realities thanks O
the rapid developments in technology.
Most facilities are either national qr
multinational, the latier applying to the
more advanced facilities. Nowhere is the
usage confined to a single institution or
a university. Even where the manage-
ment vests tn a particular organization.
the ‘guest observer programme’ Eﬂ-:
courages outside observers to use the
facthty in question.

The physical interpretation of data
also has advanced dramatically. On the
theoretical front astrophysical models
demand sophisticated ideas from physics,
advanced technigues of mathematics
and highly developed computing soft-
ware. Although human ingenuity and
mtultion are still at a premium the back-
of-the envelope calculations have to be
followed up by detailed analyses.

These exciting developments have
found echos {aibeit modest cnes) in
India too. The 23m Vainu Bappu
Telescope that was set up recently at
Kavalur is probably the biggest optical
telescope on Astan soil. The 1m nfra
red telescope to be launched at Guru-
shikhar has the benefit of a very good
astronomical site. The [0m dish at
Bangalore is equipped for state of the
art work in mitlimetre wave astroncmy.
And perhaps the most ambitious project
is the 35-crore Giant Metrewave Radio
Telescope being erected at Narayangaon,
near Pune.

Significantly, none of these factities
fall within the university Secior.
Although university users couid 1In
principle have access to some of these as
guest observers, the existing framework
does not make it easy for them to do 0.
Moreover, the more glaring question 1s
‘Where are the users of tormmorow?”
With most student manpower residing
in the universities which as a whole
have a very low profile of A&A in the
form of teaching and R&D, it may well
happen that good facilittes will go
unused for lack of astronomers!

This is where TUCAA steps in with an
cightfold objective. To begin with, the
Centre will have a core faculty, post-
docs and research students of 1its u}v}l
engaged in basic research and partict-

CURRENT SCIENCE, VOL. 59, NO. 20, 25 OCTOBER 19%0

------"""""--"'--.-I
pating n teaching snd ge.a ﬂﬂ"ﬁﬂtﬂ'l
. 1 a N kY =t L -.‘-. n
activities. This 1S essent), -/ Cas 18
10 have credibility as 4 nalinna! oeoprdds

il

HEI‘:HE Cenire. As 4 AT e ﬂjfﬂh
centre in A&A, IE:E%& -,:.11 ¢_=;';_Jﬁi5$
schools and work shom m fri"%ﬁ rier
research areas Whers ngamg and

international scientists oo ATt A Le
dS TresQurcs persons  Buo AT Sy of
activities at TUCAA mus: me mychied
DY on-camnus nutlenrion sme grow-in Of
A&A in the univerairie, T~:-h:r;".+ =rpcd
IUCAA's nexr ohiestns wi
¢stabisn a2 dwlogusz wob -
departmenis throlgh regon, —eerimgs
wherein the prebierny furel » rprm iTR
mmplementing & Vigoreus %'.5_!\ ro-
gramme gre disCussel. Far auumple,
what should an 1deqi M S Phesics
svilabus with speciziizutor m A&KA
contain’ How can thie coures e uppie-
mented by eaperimerntad ody sad ‘;'.'ﬂ‘ﬂ"
jeets? Can A&A be riroguces
compulsory Ingredisnt oF e

[R] ™

S5 &
B. 5cC.
Phvares curnicelum o thy sndenis At
least get introduced 1o how arzas?
IUCAA will heip fins rrasoin anvwers
t0 such guestions.

This leads to L' C44S 0 a2nd
fourth oblectihes | . | the vwrme O mA&DI-
power in A&A and growsng tme oulture
of astronomicd: nsirumsntanen T hus
teachers nged ¢ be lranee or ounemited
for the teaching f A& S0 ILTAA
needs 10 plan miroducion or wiresher
courses fOr unieTily uns Wilege
teachers al vanous lzvelr And 11 1s
equaily necessary I¢ OTZANIIE £2MNIETI-
rary schools for  undergradudtes 1o
acquaint them with switing develop-
ments in AKA. TO encouragz v elop-
ment of astronomical msirumenis like
detectors, cameras, pholwmeiers  efg.
[UCAA proposes to have an Instrumen -
tation Laboratery wkhere By and
research students from the cnnersities
can participate in spediic projecis

To some extent IUCAA 5 pillerned
on the Intermationz! Cenire for Theo-
retical Physics at Trissie. itk 3 small
core group and a large flux of visTtorg,
As its fifth objective ILCAA has an
Associateship Programme ke thay ip
the ICTP. An associais of (LCAA gy
visit the cenire for long ind short
duration to take adianidit Of jqg
centralized facilities ©f VISIUDE SO rce
persons. The travel ant VRE SXPenges
for such trips are bome by LA A
Directed at the uni« sl 456 COllege
teachers, this programme » SApCled 1o

63



S&T IN INDIA

improve mobility amongst the associates,
increase contacts and promote interac-
tions between scientists who might
otherwise feel isolated.

JUCAA’s sixth and seventh objectives
are geared towards facilitating the use
of major astronomical facilities by the
staff and students of universities for
research projects. The siting of IUCAA
in Pune was dictated to a large extent by
the location of GMRT at Narayangaon.
By a happy turn of events both the
JTUCAA and GMRT office complexes
are side by side in the congenial campus
of Poona University which ttself has a
healthy and outward looking Phystcs
Department. Thus JUCAA’s sixth objec-
tive 1s to involve the university com-
munity more closely with the GMRT,
both during its construction phase and
as 1ts users thereafter. And, to encourage
the use of the guest observer program-
mes at other major facilities in the
country and abroad by the universtty
communtty, ITUCAA will act as a
catalyst for potential astronomers in the
universities.

The eighth and final objective strikes
at the root of it all: to participate in
science populansation through the nter-
action with amateur astronomers, young
students and the general public. At
present there is hardly any exposure to
A&A at the school level while even
amongst the general public a desire to

know about the scientific discoveries in
astronomy 1s coupled with superstitious
beliefs in astrology. IUCAA can play a
vital role in this area through informa-
tion dissemination, practical demonstra-
tions, astronomical slide shows efc.

From Objectives to Action

TUCAA has already begun construction
of buildings on its 7.75 hectare plot with
provision of office rooms, lecture halls,
laboratory and computer blocks, library,
canteen, hostel, visttor flats and staff
housing as well as an auditorium and a
visitor recreation ceatre to follow. A
SUN-4 server and workstations, SPARK
Workstations, electronic mail for rapid
communication with astronomers world-
wide, a rapidly growing library have
been set up partly in a temporary shed
called ADITT and partly in the adjoining
building of the GMRT Project. The
Instrumentation Laboratory 1s expected
to be set up within a few months.

At present [UCAA has six faculty
members, three post-docs and eight
Ph.DD. students. Twenty associates have
been seiected for a three year period
from July 1, 1990. Already several
schools, minischools, workshops and
regional meetings have been organized
under its auspices. Distinguished visitors
from India and abroad have given
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lectures at Pune while on a wisit to
[UCAA. These activities will grow
considerably within two vyears as
IUCAA’s buildings get ready and its
academic mfrastructure grows. A quart-
erly bulletin Khagol was launched this
year and has already become well
known in the A&A community in India
and abroad. Its frequency will no doubt
increase as [IUCAA’s activities grow.

The UGC has set up the IUCs with
high expectations in the hope of arrest-
g and reversing the alarming trends in
higher education mentioned in the
beginning. The success of the experiment
depends on the users themselves. Thus,
to make the associateship programme
work, the universities must come to
look on IUCAA as their own field
station so that a staff member who has
come 1o use its facilities ts treated as on
duty. I[UCAA’s overtures to university
departments for strengthening the A&A
will need to be reciprocated and taken
advantage of.

To summarize, [IUCAA is like the hub
of a wheel, with the universities lymg on
the rim. Both the hub and the rim need
to be connected in order that the wheel
rolls along.

Jayant V. Narlikar is the Director, Inter-
University Centre for Astronomy and Astro-
physics, Pune.
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