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Message from Prof U R Rao, Chairman, BASE
Governing Council
Jawaharlal Nehru Planetarium was
established in 1989 by BBMP,
Bangalore, and is now administered
by the Bangalore Association for
Science Education (BASE) with the
objective of developing the
p l a n eta r i u m i nto a s c i e n c e
education centre. Educational
activities ranging from sky theatre
shows, exhibitions, workshops and
to science festivals are initiated and implemented in a
unique way. Consequently, this organization, with a
handful of dedicated individuals, has achieved the twin
objective of science education and popularization, and has
emerged as one of the premier planetariums in India.
It was the dream of Prof Satish Dhawan to have such an
organisation in the science city of Bangalore to motivate
children towards science research and use astronomy as
the driving mechanism for achieving this goal. He was
involved in the selection of the main ingredients like the
Zeiss projector, the design of the building, the telescope to
go with the Planetarium and even the greenery
surrounding the building. The decision to name the
Planetarium after Jawaharlal Nehru was apt because of the
need to inculcate scientific temper among students.
It is time to remember the valuable advice by eminent
scientists, Prof H. Narasimhaiah, Prof J C Bhattacharyya,
Prof N Kumar and Prof P Balaram who served on the
Governing Council.
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undergraduate level for the Research Education
Advancement Programme before taking up their PhD
programmes.
The Planetarium staff are fully aware of the need to make
the JNP a premier educational institution – in all respects to
enable students, both urban and rural, benefit from the
programs, shows and other activities.

Located in the heart of the city the Planetarium continues
to attract people of all age groups. To date it has executed
over 20 productions and received 4 million visitors during
the last 25 years.
The educational programs have also produced more than
100 students who are pursuing research in various
institutes in India and abroad. Students join at the

Zeiss projector

Planetarium Rising

This day 25 years ago
- C V Vishveshwara

Welcoming guests for the
inauguration on
18th novmber1989

Whenever I traversed Sri T.
Chowdaiah Road, I used to be
intrigued by the strange looking
building that stood in the lovely
garden just before reaching Raj
Bhavan. I had never dreamt that
this was to become Jawaharlal
Nehru Planetarium or JNP, where I
would work happily for nearly
twenty years.

The Bangalore City Corporation (now BBMP) undertook the
task of establishing the Planetarium in Bengaluru. The old
hutment like structures of the Aeronautical Development
Establishment were demolished to be replaced by the new
building designed by Premnath Associates of Bombay. The
building in two levels provided space for other educational
activities, which was considered more than ample, only to
be disproved later.
th

The Planetarium was inaugurated on 18 November 1989.

When I took charge of the Planetarium on November 1,
1987, the Rajyotsava Day, all that I inherited was a shell: no
offices, no furniture, no staff, no nothing! All this
materialized steadily and quite fast too. The excruciating
moment arrived when the main projector, which had been
languishing in cold storage for seven long years, was
opened up for installation in the Sky Theatre. Was it still in
working condition? Yes, it was!
The next challenge was to produce our very first SkyTheatre programme. We had no idea how to go about it. As
Einstein says, imagination is more important than
knowledge. And with our imagination at its most active, we
could create a programme that turned out to be liked by
one and all. Other presentations like exhibitions, sciencepark, and so on also proved to be quite attractive.
What makes JNP and its parent organization, Bangalore
Association for Science Education or BASE, unique are the
educational activities that go on all year round, especially
the Research Education Advancement Programme or REAP.
It has been most gratifying that so many of the REAPers
have magnificently succeeded in pursuing creative careers
in science. Now some of them have volunteered to teach,
thereby becoming the torchbearers of knowledge.
Now, in this Silver Jubilee year, what a great pleasure it is
that the legacy acquired over the years and the family-spirit
that has always pervaded JNP are as strong as ever. May all
good things continue to thrive as long as there are planets,
stars, galaxies, and the whole Universe!
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A view of the audience on 18th November 1989
when the Planetarium was inaugurated.

The building in 1989

(Photograph from Civil Aids)

Evolution of Sky Theatre Show Production
- Pramod G Galgali
1989. The planetarium projector from Zeiss is installed – it
provided a stunning star field and special effects like the
solar system, solar and lunar eclipses, Jupiter's moons and a
comet sweeping the sky with its long tail. These had to be
stitched together for a sky theatre show.
The sky theatre show had to be produced from scratch. The
pioneering effort of creating a new show pattern by Prof C V
Vishveshwara, founding Director of JNP, proved to be very
popular and is being followed even now. The very first show
“Our Sun and his Family” incorporated very innovative
ideas. It set a new trend of making planetarium shows. The
shows rendered the scientific concepts with very attractive
lacings of humour, history, mythology and interesting
anecdotes. Scientific ideas were introduced in a very novel
way in the two programmes that followed “Our Universe”
and “Life Beyond Earth”.
Sky-theatre show production in a planetarium calls for
expertise from various vocations, namely narration, music
composing, sound editing, creating animations, video
editing, preparation of art work, illustrations, cartoons and
photography and finally the most difficult task of putting
them together.
Preparing scripts for the programmes involves deciding
right depth of science content for common man, selecting
appropriate visuals like slides, videos, animations, special
effects and the like. The science content has to be well
researched for factual correctness. The theme has to be
blended with anecdotes, cartoons, illustrations and
mythological stories. All these need thorough research. For
example, an illustration of a mythological figure or a
historical person calls for attention to details on the dress
prevalent at that age, and other articles in the scenery. At
the same time inputs from technical staff about
practicability of the show with respect to hardware
constraints are essential.
Because of the need for large number of experts and their
co-ordination and other hassles, many planetariums do not
take-up the task of show preparation. And a few who do
venture, prepare shows with many non-customised
components like canned music and total absence of
artworks and special effects.
At JNP, show preparation has been a regular affair. We have
produced over 20 shows. Show production has kept pace
with changing technology.
The very first public show 'Our Sun & His Family' was
recorded in a live environment with on-the-fly mixing.
Visuals consisted of 35mm slides, electro-mechanical
special effect projectors. The special effect projectors were

all fabricated in-house. The operation of the show was
completely manual needing two staff to operate various
projectors. Media for audio replay was the majestic ¼”
spool player.
The shows were continued to be made in this format. Over
100 electro-mechanical special effects were created for
specific needs of individual shows. Various gadgets like
single slide projectors, small motors, mirrors, flashguns,
cloud wheels, carousel projectors, dissolve units and OHP
projectors were used for preparation of special effects.
Visualizations of the big bang, shadow bands that appear
during an eclipse, comet growing a tail as it nears the sun, or
even a space ship moving around a planet – creation of
these using simple gadgets like a slide projector and small
mirrors with motors was a very big challenge. And for just
one effect, of 'Big Bang', the staff had to operate seven
gadgets in quick succession in less than 45 seconds!
As technology advanced, new gadgets promptly made their
way in to the sky-theatre.
The first major addition in 1994, a video projector, produced
stunning effects, for example, of a rotating planet on the
dome. It resulted in the need for sourcing videos, editing
and creating a video cassette with all video effects and
manually running each effect to synchronise with the
commentary. Technical staff needed at least a week's
practice before launching the show! The operators
perfected the art of synchronization of the special effects
with audio manually; the visitors assumed that it was all
computer controlled.
Later in 1997 second projector was added with two video
projections on two diametrically opposite places. This
eased the viewing strain for visitors. Subsequently, in 2007
these were replaced by three computer compatible
projectors. These were placed 120 degrees apart to for unobstructed viewing by visitors.
Similarly, audio source has also undergone several changes.
The first change was when spool player was replaced by
Digital Audio Tape(DAT) player. Here audio was in digital
format on a special tape. In a few years, it was replaced by a
CD player. Writing CD's was a big affair then. CD writers were
available only in music studios with charges for writing one
CD at Rs.2,000/-. By to-day's money value, it may be
something like Rs.10,000/- per CD! Later when DVD's
entered the market, we switched over to DVD's as they
reduced the burden of manually synchronising video effects
to the audio in every show. It was some relief for show
operators conducting 6-8 shows in a day.
Up-gradation of hardware in small incremental steps has
been a sort of tradition. When computer compatible slide
projector became available in the market, all carousal
projectors were replaced with computer compatible

««« 3 «««

carousal projectors and operation of the slide projectors
was computerised in the year 2000.
One of the significant achievements in the meantime was,
we offered shows on two subjects on a given day. JNP is the
first planetarium in the country to do so.
The demand on further improvisation was taken care of by
the immersive effect offered by the mirror dome. It
expanded the potential of video presentations and kept the
visitors wonderstruck. A major addition to the gadgets in
the sky-theatre was in the year 2007. The low cost digital
projection Mirror Dome projection system, created an
immersive feeling to visitors, the feeling of being one with
scene.
Mirror Dome projection system demanded lot more effort
in show preparation. It completely changed the way shows
were conceived and drastically altered the procedure for
show production. All the visuals - the slides, videos, graphics
special effects and animations had to be digitised. All these
had to be composited in a circular fish eye format.
Rendering, the process of merging all these visuals into a
single image, is agonisingly slow with each 1 or 2 minute bits
taking 8:00 hrs to 10:00 hrs of computer time. Margin for
errors is small and cost of effecting simple corrections in the
show is very high.
The process of show production now is completely different
from the earlier formats. There is no scope for small
incremental improvements. The show has to be visualised
to its last detail, all the visuals have to be meticulously
organised and show production executed. It calls for higher
calibre of show visualisation and planning. We are very
proud that so far we have produced three full dome shows
entitled 'Acharya Jagadish Chandra Bose', 'Our Solar
System' and 'Mars - The Red Planet'. In the show 'Our Solar
System' both projection systems viz. Opto-mechanical and
Digital system have been used. In the first 10 minutes, star
field is provided by the opto-mechanical Zeiss projector, and
later the projections switch over to the mirror dome.
Experience and expertise of our video editors (since last 15
years) M/s. Video Hut, has helped us immensely in these
endeavours. JNP has been the first planetarium in India to
successfully take-up such endeavour of creating a show
using general purpose software.
Use of Video projectors and Mirror Dome systems has made
it possible for us to prepare shows with sub-titles for the
benefit of hearing impaired. Now all our new productions
are in sub-titled versions also.
The Internationally celebrated local talent has been well
utilized in all our productions. Artists Chandranath Acharya,
B G Gujjarappa and music director Ravi Shenoy have
contributed to the success of the programmes. The rich
voices of Jagadish Raja and Satyanarayana Rao have added

to the impact of narration. N Ashok Lal has richly
contributed by video editing, creating animations. A Abdul
Rehaman Pasha has very ably translated many of scripts to
Kannada. We have utilized the services of other artists like
Pradeep Krishna, P S Kumar, L G Jyotishwara, Kavitha
musicologist Satish Kamath and the late music director G V
Atri. Prof D P Sen Gupta provided the script for the
biographical sketch of Jagadish Chandra Bose.
When we look back, it is a satisfying feeling of having tried
our best. When we look at the calendar 25 years have
passed without any of us realising it. As it is said the thrill lies
in the journey not in the destination. Our journey has been
enjoyable and will be cherished for a long time.

REAPers Speak
REAP is a three year programme in physics that is offered
concurrently with regular under graduate college
education complementing the formal curriculum. Initiated
as the brainchild of Prof C V Vishveshwara, the Founder
Director, the primary objective of this programme is to
attract students to pure sciences and prepare them for a
career in science. The first sessions were conducted by
Profs B R Iyer and S Lokanathan apart from the in-house
educators.
As a year-long programme extended over three academic
years, it has the advantages of imparting the basics to a
greater depth and continuous interaction with scientists
actively engaged in research. It is needless to say that the
academic support and partial financial support from the
Institutes is the essence of the programme.
Faculty members from these institutes and professors from
Universities lecture in this programme to students pursuing
B.Sc. or B.E. Courses. Lectures expose students to basic
concepts in physics and astronomy with emphasis on
problem-solving, experiments and analysis. Some special
lectures introducing them to research areas of current
interest are also held. The second year covers advanced
topics supplementing the first year basic course. In the third
year students do a project under the guidance of a research
scientist to acquaint students with the research
environment.
The programme has entered its fourteenth formal year.
Indian Institute of Science, Indian Institute of Astrophysics
and Raman Research Institute have played a key role in the
success and sustenance of the programme. Their support
has been instrumental in the gradual increase in the
number of students opting for it.
More than 100 students have been motivated to research
in science by this programme, which has been extended to
life sciences as well.
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Here is a glimpse of the research carried out by two
REAPers Ranjani Viswanatha, (from the first batch 19961999) and Jayantha Vyasanakere, (from the 2005-2008
batch)

The World of nano materials
-Ranjani Viswanatha
I am interested in the study of chemistry and physics of
nano materials, in particular, semi-conducting nano
crystals, also known as quantum dots. The interest in these
quantum confined systems stems from the fact that these
tiny fragments exhibit a wide range of properties that can
be tuned by changing the size of the particles. In certain
cases, these tiny particles are known to exhibit properties
that are not observed in bulk materials. Doping these
nanomaterials with small amounts of other transition
metal atoms alters their properties and adds another
dimension to this interesting world of nanomaterials.
Understanding the mechanisms at work in these tiny
systems can have very important implications in the areas
of photovolatics, displays, biotagging and drug delivery,
memory storage and optoelectronic devices. Fundamental
research into the synthesis of these doped and undoped
nanocrystals by various chemical routes, as well as studying
and understanding the size dependent optical and
magnetic properties of these materials constitute the
major research activity in my group.
Ranjani Viswanatha did her Ph. D. at
the Indian Institute of Science under
the guidance of Prof. D. D. Sarma on
the growth in solution and
electronic structure of nanocrystals.
Subsequent to her Ph.D. work, she
has worked as a postdoctoral fellow
at Prof. Xiagong Peng's laboratory
at the University of Arkansas and at
the Los Alamos National Lab in Prof.
Victor Klimov's group. She has
studied extremely interesting behavior of these dopants in
nanocrystals qualitatively different from the bulk. She is
currently working as a faculty fellow at Jawaharlal Nehru
Centre for Advanced Scientific Research. Her work has
been published in leading journals and she has been
awarded the INSA young scientist medal and chosen as a
young associate of Indian Academy of Science. She is also a
reviewer in many of the leading journals and has given
several talks in leading conferences.

Cold-atom quantum emulation and synthetic
gauge fields
-Jayantha Vyasanakere
Quantum emulation with cold atoms has opened up routes
to understand the physics of condensed matter and high
energy physics. One of the main roadblocks in this field is to
create electro-magnetic (gauge) field on the neutral cold
atoms. Recent experimental advancements have exploited
the atoms' internal degrees of freedom to synthetically
generate gauge fields - both Abelian and non-Abelian.
We study the physics of interacting spin-½ fermions in
synthetic non-Abelian gauge fields which induce a Rashba
spin-orbit interaction on the motion of the fermions. We
discovered that the fermion system can evolve to a BoseEinstein condensate of a novel boson, which we called
rashbon. The properties of rashbons, including the
rashbon-rashbon interaction, have been shown to be
independent of the interaction between the constituent
fermions. We have also shown that spin-orbit coupling can
help enhancing superfluid transition temperature of weak
superfluids to the order of Fermi temperature.
Jayantha Vyasanakere studied in
National College and concurrently
in REAP and obtained his
undergraduate degree from
Bangalore University in 2008. He
then joined Indian Institute of
Science, Bangalore to pursue
integrated MS and Ph.D. program.
Recently, he completed his Ph.D. on
Ultracold fermions in synthetic nonAbelian gauge fields under the
supervision of Prof. Vijay B. Shenoy. He was a recipient of
KVPY and SPM fellowships. Currently he is working as an
Assistant Professor of Physics at Tumkur University, Tumkur.

Science Watch
- Madhusudhana H.R.
The sky theatre shows are preceded by a small five minute
capsule covering the latest developments in science and
technology. This novel idea was introduced in the shows in
1997 and has been well received. Here are the contents of
the capsule of June 2014.
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Titanium dioxide, the wonder material
A new wonder material, actually a new form of titanium
dioxide crystal, that can generate hydrogen, produce clean
water, and even create energy has been produced by
scientists in Singapore. It has many more applications –

one direction and also switch ON and OFF according to a
programme. This is exactly how a diode or a transistor
functions which form the building block of a computer.
With this breakthrough, scientists hope to make biological
computers that could be programmed to monitor and
perhaps affect the functioning of living cells in which they
operate. This technology could also pave way to making
electronic devices that work on biodegradable materials
thereby reducing the problem of disposing e-waste.

Highly efficient solar cells
Converting solar energy into electricity is a promising
solution to the global energy crisis. Solar cells that bring
about this conversion usually use only one-third of the
solar energy. German scientists have now come up with a
new procedure to make solar cells that can convert nearly
half of the Sun's energy incident on them into electricity.
desalinating water removing salt from water, in making
flexible water filters, to generate energy from sea water, in
making flexible solar cells and also increase the life span of
mobile phone batteries. The wonder material is made from
crystals of titanium dioxide. This could be the solution to
two of the global problems – potable water and energy?

Biological Computers:
The invention of semiconductor devices such as diodes and
transistors brought in a revolution in the performance of
computers. We are now entering another round of
revolution that could enormously improve computer's
speed as well as increase its presence in our lives – literally.
Scientists have now developed a transistor using DNA and
RNA, the biological molecules. The molecules have been
successfully programmed to conduct electric impulses in

Known as wafer bonding procedure, individual silicon
crystals can be effectively connected, thereby increasing
the efficiency of solar cells. Increasing efficiency in energy
production is equivalent to creating energy resource to that
extent.

About this Bulletin
This bulletin is being brought out to communicate the
research, education and popularization activities and also
to look back at the early steps of our infancy. This brings
together the old and the new with a goal to grow beyond
the eight pages in a quarter.
Looking forward to feedback and comments on BASE Line.
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An electronic nose
Researchers have developed a new portable device that
accurately detects substances through the sense of smell. It
is basically a very small microchip that has channels twenty
times smaller than the thickness of human hair. The
channels contain liquid that absorb and concentrate
molecules emanating from the substance to be detected.
The molecules interact with particles in the channel when
LASER light is shone on them. The results are compared
with a database stored on the microchip that leads to the
detection of the substances.

Events at JNP in the quarter November 2014 –
January 2015
Childrens' Day special workshop
A special workshop with focus on hands on activities for the
children of standards 3-5 will be held on 16th November,
2014.

Science in Action Exhibition– two of them
The exhibition entitled “Science in Action” has been one of
the proud innovations with a long history. Emphasis is laid
on experimental demonstrations. The best of such exhibits
picked up from the past 50 exhibitions will be on display
from in the first week of December, 2014. The other regular
exhibition will be held in the second week of January 2015.

Special lectures on the Second Sundays
Encouraged by the response of public for the special
lectures on space sciences during “India's march to Mars”
festival in September – October 2014, it is planned to
organize special lectures on the evenings of second
Sundays of the month. The details will be put up on the
website www.taralaya.org and the face book apart from
announcements in the news papers.

Universe in the Classroom
The three day workshop for introducing children and others
to the night sky will be held during 24-26 December, 2014.
This will be held from 4:00pm to 7:00pm – with emphasis
on how to use sky charts, naked eye astronomy, use of
binoculars and small telescopes for understanding celestial
events.
(Look up our website for last minute changes in the
schedule)

Unusual Visitor - Praying Mantis
The technology, wholly inspired by the organs that give
acute sense of smell to dogs, finds a number of applications
– detecting explosives, drugs and so on.

Our campus gets visitors of another kind and they generally
go unnoticed. However, one such visitor was caught by the
camera when he/she was resting on the railings and here is
the shot.
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Comet Lovejoy - 2014 Q2
- B.S. Shylaja
It is a special comet – expected to be visible through
binoculars and also with naked eye only if it enhances its
activity. It is special because of its position – it is going to be
visible almost all through the night when it is closest to the
earth and brightest.
Lovejoy is known the other comet which he discovered last
year. It put up a surprisingly big show for the southern
observers. He discovered the comet 2014 Q2, on 17th
August, from Brisbane, Australia. This is his 5th discovery.
The comet Lovejoy on its way to the perihelion on February
15, 2015 will pass close (?) to the earth in December. Its
closest approach is 150 million km (same as the sun earth
distance). It is expected to reach a magnitude of about +5.
The added advantage is that its orbit puts it on the side
opposite that of the sun in December. Thus the comet will
rise by about 10:pm in the first week of December and

visible till dawn. This time advances gradually so that by the
last week of December when it rises by evening 7:00pm
itself. It moves in the southern constellation of Puppies and
Columba.
The rise time continues to advances gradually to afternoon
by January second week, when it will be the brightest. The
th
best opportunity to see it will be between January 8 and
th
15 . The moonlight also will not be a hindrance to search for
the faint dot. The comet moves from the constellation of
Eridanus to Taurus. It is quite high by evening and sets past
midnight. Then it moves to Aries and then to Andromeda.
This configuration when it is exactly opposite to the sun (it
rises when the sun sets) is called opposition and it is very
rare that we get to see comets at opposition. When planets
are at opposition they are nearest, brightest and display
largest angular size. Moreover they appear to move in a
back ward direction called 'retrograde motion'. This comet
is no exception. It also appears to be executing a loopy
motion in the constellation of Puppies. It should be
interesting to mark these positions in the sky and derive the
retrograde motion from observations.
Comets are known to be highly
unpredictable – they may evade all our
expectations and remain invisible to the
naked eye. Let us hope comet Lovejoy will
not disappoint us.

The map shows the path of the comet
from December to January as the red line.
Notice that on December 29th it passes
very close to M79 a globular cluster in the
constellation of Lepus. (Image courtesy:
in-The-Sky.org)
The monthly sky charts and planetary
events are put up on the website
http://www.taralaya.org/monthly-skychart.php
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