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Members of the Scientific Advisory Committee (SAC) with the Director of IIA (from left
to right): George Joseph, N. Kumar, Nigel O. Weiss, S. S. Hasan, Michael Dopita,
Dimitar Sasselov and S. Ananthakrishnan.

The Scientific Advisory Committee (SAC) visited the Institute for the second
time from March 5 through March 9, 2012. Its previous visit was in March
2010. The composition of the Committee is as follows: Nigel O. Weiss,
FRS (Chair), Michael Dopita, Dimitar Sasselov, N. Kumar, George Joseph
and S. Ananthakrishnan. Several individual and group presentations were
scheduled in order to give the Committee a flavor of multifarious prgrammes
and facilities of the Institute. In addition, interactive sessions were held
with individual scientists and various groups.
The sessions on March 5 included a Report by the Director, Overview of
Academic Activities (Dean), Graduate Studies & Training Programmes
(Chair, BGS), followed by presentations on new programmes: the proposed
National Large Solar Telescope, and the Visible Emission-Line Coronagraph
on board Aditya-1. Discussions on the new programmes continued through
the second day, with presentations on the UltraViolet Imaging Telescope,
Hanle Echelle Spectrometer, update on Indian participation in the Thirty
Meter Telescope Project, and a proposal to participate in the GALEX project.
This was followed by an overview of activities of the four Group Committees,
and visits to the new computer centre, various laboratories, the library and
archives.
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S
Students interacting with members of the Science Advisory Committee.

On March 7, there were presentations on two other
facilities: the Gauribidanur Radioheliograph, and the Indian
Astronomical Observatory, Hanle. Four young scientists
made presentations on their research and development

activities: R.K. Banyal (Development of Adaptive Optics),
P. Chingangbam (Probing the Statistical Properties of
the CMB), G. Pandey (Studies on Hydrogen-Deficient
Stars), and A. Goswami (Studies on Carbon-Enhanced

SAC at Data Center (left) and at Students Lab (Integrated PhD).
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The Committee visited CREST Campus and in particular the M.G.K. Menon Laboratory for Space Sciences where the flight model of UltraViolet
Imaging Telescope is undergoing final calibration and integration.

SAC Members visit the Optics Lab at CREST Campus.

SAC Members witnessing a test launch of a balloon at CREST
campus. These balloon flights will provide a test-bed for future
space instruments.

Metal-Poor Stars and Galactic Chemical Evolution).

Finally, The Committee visited the CREST campus on
March 8, and in particular, the M.G.K. Menon Laboratory
for Space Sciences where the flight model of UltraViolet
Imaging Telescope is undergoing final calibration and
integration.

The Committee was also apprised of the activities of
the administration and new civil works that include the
I.Ph.D. laboratories, additional rooms for students on
campus and the guest house cum conference centre
at Kodaikanal, that is nearing completion..

-Tushar Prabhu
Dean, IIA

The SAC had interactive sessions on March 7, with
students, post-doctoral fellows, and several individuals
and groups. There was also a photography session
organized with staff and with students that afternoon.
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Vainu Bappu Memorial Lecture: The Chaotic Dynamo in the Sun

The Vainu Bappu Memorial
Lecture Award for the year 2012
was awarded to Professor Nigel
O. Weiss, FRS, University of
Cambridge, Cambridge, UK.
This was the 5th time the VBM
Lecture was awarded, and it
was held on the evening of the
9th of March, 2012 in the
Auditorium on campus at IIA,
Bangalore. Following a high tea
in the West Lawns of the
Institute, the event started with
Siraj S. Hasan, director of IIA,
introducing Nigel Weiss,
reading out the award citation and handing over the roll of
honour and a bouquet to Weiss. Weiss titled his lecture
as 'The Chaotic Dynamo in the Sun', in which he gave a
masterly account of what we have learnt so far on the
origins of cyclic magnetic activity of the Sun as controlled
by a non-linear magnetohydrodynamic dynamo operating
within it.

Nigel O. Weiss receives the Vainu Bappu Memorial Lecture
award for 2012 from Siraj Hasan, Director, IIA.

Weiss focussed on the progress in modeling the nonlinear
dynamical behaviour of the solar dynamo, and especially
the longer time scale modulation of it, as revealed by, for
example, the 17th century grand minimum called Maunder
minimum. He discussed how proxy data allow the record
to be extended back for almost 10,000 years, and the
chaotic nature of such modulations.He related the
transitions from periodic oscillations to chaotically
modulated cycles to those seen in idealized nonlinear
model calculations, and explained that such transitions
are an intrinsic feature of these dynamos. He reasoned
that future behaviour cannot be readily predicted. Pointing
out that the Sun's activity has been abnormally high for
the past 60 years, he noted that the feeble start of the

current cycle might suggest
that this episode is coming
to an end.
Nigel Weiss is Emeritus
Professor of Mathematical
Astrophysics
in
the
Department of Applied
Mathematics and Theoretical
Physics (DAMTP) at the
University of Cambridge, and
a Fellow of Clare College. He
is a Fellow of the Royal
Society (1992) and a former
President and Gold Medallist
of the Royal Astronomical Society. He obtained his PhD
in geophysics under Sir Edward Bullard but his research
has focused on solar and stellar magnetic fields, on
magnetoconvection and on nonlinear dynamics. Much of
his work has involved numerical computation, studying
idealized model systems that have grown increasingly
complex as computers became more powerful. Lately,

Weiss has focussed his research on furthering the
understanding of peculiar variations in the solar cycle
properties in terms of chaotic dynamics. Weiss has
mentored a large number of PhD students and several of
them have established themselves as leaders in the fields
of astrophysical fluid dynamics.
Weiss has visited the Indian Institute of Astrophysics
several times and has served as Chair of the Institute's
Scientifc Advisory Committee.

- S. P. Rajaguru
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Carbon Abundances and

12

C/13C Ratios for R Coronae Borealis Stars

R Coronae Borealis (RCB) stars are a rare class of Fand G-type supergiants with their remarkable photometric
and spectroscopic peculiarities. The photometric
peculiarity is that, they undergo optical decline upto
several magnitudes at unpredictable times, and this
fading is attributed to the formation of dust in the line-ofsight. Spectroscopic peculiarity is that, they have very
weak or undetectable H-Balmer lines in their spectra,
indicating that they have a very H-poor atmosphere. This
hydrogen deficiency but not the propensity to undergo
optical declines is shared by other rare classes of stars:
extreme helium (EHe) stars at the hotter end and
hydrogen-deficient carbon (HdC) stars at the cooler end
of the RCB temperature range.
Keys to understanding origins of H-deficient stars come
from the determination and interpretation of the surface
chemical composition. There are two scenarios in
contention which may be responsible for the origin of
these stars. In one dubbed the double degenerate (DD)
scenario, a helium white dwarf merges with a carbonoxygen (C-O) white dwarf, and an alternative scenario
dubbed the final flash (FF) scenario involves a single
post-asymptotic giant branch (AGB) star experiencing
a final helium shell flash which causes the H-rich
envelope to be ingested by the He shell. The chemical
composition studies on RCB stars favour the DD rather

Figure 1 . Observed and synthetic spectra of the (0, 1) C2 band
for SU Tau. The spectrum of gamma Cyg is also plotted as a
reference for atomic lines.

than the FF scenario. The carbon abundances and the
12
C/ 13 C ratios in these stars play a key role in
understanding their origin and evolution.
High-resolution optical spectra of RCB/HdC stars are
obtained from the W. J. McDonald Observatory and the
Vainu Bappu Observatory. The (0,1) and (0,0) C2 Swan
bands are used to derive the 12C abundances, and the
(1,0) 12C13C band to determine the 12C/13C ratios. The
carbon abundances derived from C I lines are about a
factor of 4 lower than that of the adopted model
atmosphere, as reported by Asplund et al. (2000, A&A,
353, 287) and was dubbed as 'carbon problem'. To further
explore the 'carbon problem', we have derived the carbon
abundances using the C2 Swan bands (see Figure 1).
The carbon abundances derived from C2 bands are
independent of the carbon abundances adopted for the
construction of model atmospheres, and hence,
eliminates the 'carbon problem'. The C abundances
derived from C2 Swan bands, for the RCB and HdC
sample are about 10 times lower than their close
relatives, the EHe stars. This mismatch, if not a reflection
of different modes of formation, implies that the C
abundances for RCB and HdC stars are subject to a
systematic error. Nonetheless, that the carbon
abundances derived from C2 Swan bands are the real
measure of the carbon abundances in these stars cannot
be ruled out.

Figure 2. Observed and synthetic spectra of the (1, 0) C2 bands
for U Aqr. The spectrum of gamma Cyg is also plotted as a
reference for atomic lines.
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Since, the 12C13C (1,0) and 12C12C (1,0) bandheads are
well separated, the (1,0) C 2 Swan band is used to
determine the 12C/13C ratios (see Figure 2). The 12C/13C
ratios are determined for 12 RCB and 4 HdC stars. From
our results, the majority RCB stars and all HdC stars are
having high value of 12C/13C ratio, as expected for DD

scenario. But, the two minority RCBs: VZ Sgr and
V CrA, are having low 12C/13C ratios similar to the CNcycle equilibrium value.
This work is done in collaboration with Gajendra Pandey
and David Lambert and has been published in the ApJ,
747, 102, 2012.
- B. P. Hema
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Singh J., Belur R., Raju S., Pichaimani K., Priyal M.,
Gopalan Priya, T.,Kotikalapudi
A., 2012.
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Research in Astronomy and Astrophysics 12, 201-211
Mathew B., Banerjee

D. P. K. Ashok N. M.,

Subramaniam A., Bhavya B., Joshi V., 2012. Studies
of a possible new Herbig Ae/Be Star in the Open
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Suryanarayana G. S., 2012. Coronal Type II Bursts
and Interplanetary Type II Bursts: Distinct Shock
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Paul K.T., Subramaniam A., Mathew B., Mennickent
R. E., Sabogal B., 2012. Study of candidate Be stars
in the Magellanic Clouds using near-infrared photometry
and optical spectroscopy. MNRAS 2507
Arellano Ferro, A., Bramich D. M., Figuera Jaimes R.,
Giridhar S., Kuppuswamy K., 2012. The unusually
large population of Blazhko variables in the globular
cluster NGC 5024 (M53). MNRAS 420, 1333-1346
Kumar D., Gangadhara R. T., 2012. Relativistic Model
on Pulsar Radio Emission and Polarization. ApJ 746,
157
Anusha L. S., Nagendra K. N., 2012. Polarized Line
Formation in Multi-dimensional Media. V. Effects of
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746, 84
Beers, T. C., ... along with 11 authors, Sivarani T.,
Wilhelm R., Yanny B., York D. G., 2012. The Case for
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rotational and magnetic energies for a hierarchy of
celestial objects. apss 337, 767-771
Palacios A., Parthasarathy M.,Bharat Kumar Y.,
Jasniewicz G., 2012. Weak G-band stars on the H-R
diagram: clues to the origin of the Li anomaly. A&A
538, A68
Couvidat S.,Rajaguru S. P., Wachter, R.,
Sankarasubramanian K., Schou J., Scherrer P. H.,
2012. Line-of-Sight Observables Algorithms for the
Helioseismic and Magnetic Imager (HMI) Instrument
Tested with Interferometric Bidimensional
Spectrometer (IBIS) Observations. Solar Phys. Online
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E., Freeman K. C., Aoki W., Lee Y. S., Kennedy C. R.,
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Outer Halo Components of the Milky Way. ApJ 744, 195

Ramesh, R., Kathiravan, C., Barve I. V., Rajalingam
M., 2012. High Angular Resolution Radio Observations
of a Coronal Mass Ejection Source Region at Low
Frequencies during a Solar Eclipse. ApJ 744, 165.
Subramanian S., Subramaniam A., 2012. The Threedimensional Structure of the Small Magellanic Cloud.
ApJ 744, 128.
Pradeep Chitta L., Jain R., Kariyappa R., Jefferies S.
M., 2012. Observations of the Interaction of Acoustic
Waves and Small-scale Magnetic Fields in a Quiet Sun.
ApJ 744, 98.
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* Names in bold-faces are authors from IIA

Sampoorna, M. 2012. Polarized Partial Frequency
Redistribution in Subordinate Lines. I. Resonance
Scattering with Collisions. The Astrophysical Journal 745,
189
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PhD Awarded

Smitha Subramanian was
awarded the Ph D degree
for her thesis titled Stellar
Populations in the
Magellanic Clouds by the
Calicut University. She
worked for her thesis
under the supervision of
Annapurni Subramaniam.
The Large Magellanic Cloud (LMC) and Small Magellanic
Cloud (SMC) are two nearby galaxies located at a
distance of 50 kpc and 60 kpc respectively. They are
known to have interactions with each other as well as
with our Galaxy. Different stellar populations (Cepheids:
age ~100 Myr, Red Clump stars (RC stars): age ~2-9 Gyr
and RR Lyrae stars (RRLS): age>10 Gyr) in the LMC and
the SMC are studied in order to understand the structure
and evolution of the Magellanic Clouds (MCs). The
quantitative estimates of the structural parameters of the
MCs are derived. The structural changes in the two

galaxies as a function of time are identified. The
parameters estimated and tracked over the age of the
MCs are line of sight depth, inclination and major axis.
The LMC disk is found to be formed around 10-12 Gyr as
a result of a major merger and it has not evolved much
through ages. We did not find a prominent stellar halo for
the LMC. The SMC is dwarf galaxy and it experienced a
major merger around 4-5 Gyr which distributed the older
and intermediate age stars in a spheroidal component
and formed the extended gas disk. As the MCs
experienced major merger events individually at different
epochs we suggest that the LMC and the SMC are formed
and evolved separately and were interacting with each
other only in the last 4 Gyr or less.
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News on UVIT Project

The process of assembly of the two telescopes of UVIT
has progressed to a high level from January to March 2012.
The telescope for NUV (200-300 nm) and VIS (320-550
nm) is fully assembled, and the other telescope for FUV
(130-180 nm) has been partly assembled. The telescopes

are designed to give images with <1.8” FWHM in a field
of ~ 28’, and the tests show that NUV/VIS-telescope
meets these requirements. A picture of the NUV/VIStelescope is shown in Figure1 and Figures 2 & 3 show
the results of a test on focal position.

Figure 1. The photograph shows NUV/VIS-telescope while it is being introduced in the vacuum chamber for tests.

Figure 2. The plot shows FWHM of the image in NUV channel for
a collimated beam, as the focus is shifted (X-axis in units of “mm”).
The best focus is seen at ~ - 1.6 mm with a FWHM of ~ 1.4”.

Figure 3. The plot shows FWHM of the image (Y-axis in units of
0.103) in VIS channel for a collimated beam, as the focus is
shifted ( X-axis in units of “mm” ). The best focus is seen at
~ - 1.5 mm with a FWHM of ~ 1.3”.
-S. N. Tandon
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National Science Day

National Science 2012 was celebrated at IIA on
28 February 2012. Altogether 124 students participated
from six schools in Bangalore. The
schools that participated from
Koramangala were Baby Mona
School, Chinmaya School, National
Public School, Seema School. Govt.
High School from Madivala and MSR
Vidyaniketan from Mathikere also
participated. The programmes
started with a drawing competition
in the morning for the students. After
the competition, the students were
taken around the campus by IIA
student volunteers to locations
where various experiments and
displays were setup.
They were (1) Observing the sun with
the 3 inch telescope. (2) Radio
observations of the sun. (3) A visit
to the Photonics Laboratory. (4) Various Scientific experiments in Optics
etc. (5) An exhibition of posters and
models.

enthusiastically. Following the quiz competition, there was
the prize distribution to the winners in the drawing and quiz
competitions. First prize for the
drawing competition was won by
Sneha of 9th standard, Chinmaya
School, Koramangala and the
second prize was won by Sneha
Majumdar of 8th standard, National
Public School and third prize was
won by Amar of 8th standard of Baby
Mona School, Koramangala.
Pavithra of 9th standard, MSR
Vidyaniketan, Mathikere, Mahin
Mundra of 8th standard, National
Public School, Koramangala and
Harish of 9th standard, Govt. School,
Madivala won the consolation prizes.
In the quiz competition, National
Public School won the first prize and
Chinmaya School won the runnersup prize.

Sujan Sengupta delivering a popular lecture titled
`Search for Another Earth’.

After this a quiz competition was conducted for the
students, in which the students participated

The forenoon programme ended with
a talk titled “History of Astronomy:
A Glimpse”, which was delivered by
Gajendra Pandey.

The second part of the programme started at 4.30pm with
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The sky-watch programme at the IIA's
roof top outreach telescope

Top left: Gajendre Pandey giving a talk titled “History of
Astronomy: A Glimpse”.

a play titled Heavens Abolished presented by the students
of IIA. This is based on Bertolt Brecht’s play
“Galileo”.This was followed by a popular lecture by Sujan
Sengupta titled Search for Another Earth. Following
the lecture, a skywatch programme was arranged at the
rooftop observatory of the IIA in which the public
participated in large numbers. The skywatch programme
was co-ordinated by Padmakar Parihar and Kuppuswamy.
Students and staff of IIA volunteered and made the
programme a grand success. They were also helped by
the volunteers from the Bangalore Astronomical Society.

Top right: Experimental demonstration being conducted by R. K.
Banyal and B.Ravindra.

Chandramouli, Amit Kumar S., N. Satyabhama, P. K.
Mahesh, C. Kathiravan, J.P.Lancelot, R.K. Banyal, P.
M.M. Kemkar, Manoharan, T. K. Muralidas, Annapurni
S., G. Pandey, S. Chatterjee, Sujan K. Sengupta, P. S.
Parihar, K. Kuppuswamy, B.C. Bhatt, S.P. Bagare, Arya
Dhar, Avijeet Prasad, Samyaday Choudhury, Srinivasa
Prasanna, Mousumi Das, Avinash Surendran,Prashanth
Mohan, Nesar Nayak, Shubham Srivastav, Vaidehi
Sharan Paliya, Joby, P. K., Rathna Kumar, S., Supriya,
H. D., Sowmya, K., Sangeetha, C. R, Ramya, P,
Chandrasekhar, Indu, Sajal Kumar, A. G. Sreejith.
- P. K. Mahesh

The volunteers from the IIA were: P. U. Kamath, S. S.
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ØððÜÃðóÚð ®ð±ðð÷âð ãð÷Ïðäððâðð, èøÐðâð÷-âðÊð®ð
2-Ùðó òèÙððâðÚð µðÐÍð ÇõÜ×ðóÐð ¨÷î ÑßÆðÙð 10 ãðæðá ¨÷î çðÒîâðÃððÑðõãðá¨î çðüµððâðÐð ¨÷î ¡ãðçðÜ ÑðÜ èÙð ØððÜÃðóÚð ®ð±ðð÷âð ãð÷Ïðäððâðð, èøÐðâð÷âðÊð®ð ÑðÜ ¦¨î òãðçÃðöÃð åöü®ðâðð ¨îð Ñß¨îðäðÐð òÑð¶âð÷ ¡ü¨î çð÷ Ñß¨îðòäðÃð ¨îÜ Üè÷ èøÈ| ¡ð±ð÷ ¸ððÜó èø ‚çð¨îð ¡±ðâðð Øðð±ð
ØððÜÃð Ùð÷ü ÇõÜ×ðóÐð çÆðâð ÑðÜóêðÂð: ‚çð Ñß¨îðÜ çð÷ èðâððüò¨î
èÙðÐð÷ ÇõÜ×ðóÐð òÐðÙððáÂð ¨÷î êð÷ëð Ùð÷ü Ãð¨îÐðó¨îó ÇêðÃðð èðòçðâð
¨îÜ âðó Æðó âð÷ò¨îÐð èÙð Ùðèçðõçð ¨îÜ Üè÷ Æð÷ ò¨î çðÙðÚð ¨÷î
çððÆð çððÆð ãðÃðáÙððÐð çÆðâðð÷ü çð÷ èÙð ‚Ðð ÇõÜ×ðóÐðð÷ü ¨îó ÇêðÃðð
¨îð çðÙÑðõÂðá Çð÷èÐð Ððèóü ¨îÜ Ñðð Üè÷ èøü| ×ðÇâðÃð÷ ãðøòäãð¨î
ãððÃððãðÜÂð ÙððøçðÙð ¡ðøÜ ×ðÁÃðó ¨öîòëðÙð Üð÷äðÐðó ÃðÆðð ¡ÐÚð ×ðÀÿó
ÇõÜ×ðóÐð ¨îó ¡ðãðäÚð¨îÃðð Ðð÷ ØððÜÃðóÚð ®ð±ðð÷âðìðð÷ü ¨îð÷ çðð÷µðÐð÷
¨÷î òâð¦ Ùð¸ð×ðõÜ ò¨îÚðð ò¨î èÙð÷ü ¡×ð ¡ÐÚð ÇõÜ×ðóÐð çÆðâðð÷ü ¨îó
®ðð÷¸ð Øðó ¨îÜÐðó µððòèÚð÷| Ðð××ð÷ ¨÷î Çäð¨î ¨÷î ÑðõãððáÊ Ùð÷ü
ÐðøÐðóÃððâð ãð÷Ïðäððâðð Ðð÷ µððÜ Ùðó¾Ü ÇõÜ×ðóÐð ÑðòÜÚðð÷¸ðÐðð ¨îð
ÑßðÞÑð òâð®ðð ¡ðøÜ £Ñð òèÙððâðÚðó êð÷ëðð÷ü Ùð÷ü çÆðâð ÑðÜóêðÂð ¨îð
¨îðÚðá äðôÞ ò¨îÚðð| ÃðÇÐðôçððÜ µððÜ-Ñððûµð ¸ð±ðèð÷ü ÑðÜ ×ððÇâðð÷ü
¨îó £Ñðâð×ÏðÃðð ¦ãðÙðƒ ÙððøçðÙð çð÷ çðü×ðüòÏðÃð Ñß÷êðÂð ¨îðÚðá äðôÞ
ò¨îÚðð| ‚Ðð Ñß÷êðÂðð÷ü ¨÷î òãðäâð÷æðÂð ÎðÜð Ç÷ãðçÆðâð ÐððÙð¨î
çÆððÐð ¨îð÷ ®ð±ðð÷âðóÚð £ÑðÚðð÷ò±ðÃðð ¨÷î òãðçÃðöÃð Ñß÷êðÂðð÷ü ¨÷î òâð¦
µðôÐðð ±ðÚðð|
‚çðó ÇðøÜðÐð âð÷è - âðÉð®ð Ùð÷ü Øðó çÆðâð µðÚðÐð ¨îð ¨îðÚðá äðôÞ
ò¨îÚðð ±ðÚðð ¦ãðÙðƒ ÐðóÙðõ ÑðèðÀÿó ¨îð÷ òãðçÃðöÃð ¡ÏÚðÚðÐð ¨÷î òâð¦
µðôÐðð ±ðÚðð| ‚çð ¸ð±ðè ÑðÜ ÙððøçðÙð,×ððÇâðð÷ü, çðõêÙð ÃððÑððÐÃðÜ
òãðêðð÷Øð, ÇõÜ×ðóÐð ÇöäÚð ÑßòÃðò×ðÙ×ð ÃðóêðÂðÃðð ¨÷î Ñß÷êðÂð òãðòØðÐÐð
£Ñð¨îÜÂð âð±ððÚð÷ ±ðÚð÷| çðÐðƒ 1984-88 ¨÷î ÇðøÜðÐð ¦¨îòëðÃð
¸ððÐð¨îðÜó ¨÷î òãðäâð÷æðÂðð÷ü çð÷ ÑððÚðð ±ðÚðð ò¨î ÐðóÙðõ ¦¨î äðôæ¨î
çÆððÐð èø âð÷ò¨îÐð ÑðèðÀÿó ¨÷î ¿ó¨î Ððóµð÷ çð÷ òçðÐÏðô ÐðÇó ¨÷î
¨îðÜÂð çÆððÐðóÚð ×ððÇâð ¸ÚððÇð ×ðÐð Üè÷ èøü ¡ðøÜ òÐðæ¨îæðá òÐð¨îâðð
ò¨î âð÷è äðèÜ ¦ãðÙðƒ ¡ðçðÑððçð ¨îó çðøÐÚð ‚¨îð‚Úðð÷ü çð÷ ¡ð¨îðäð
¨îó Ñðöæ¿ Üð÷äðÐðó ®ð±ðð÷âðóÚð Ñß÷êðÂðð÷ü ¨îð÷ ÑßØððòãðÃð ¨îÜ çð¨îÃðó
èø ¸ðð÷ò¨î òÐð¨î¾ ØðòãðæÚð Ùð÷ü ¡ãððÐ¶ÐðóÚð ÞÑð çð÷ ×ðÁÿ Øðó
çð¨îÃðó èø| ÃðÃ¨îðâðóÐð òãðäð÷æðìð çðòÙðòÃð Ðð÷ èðüâððò¨î ÐðóÙðõ
ÑðèðÀÿó ¨÷î òâð¦ ¡ÑðÐðó çðèÙðòÃð Ððèóü Çó âð÷ò¨îÐð Úðè çðüçÃðôòÃð
Çó ò¨î ¡ÐÇÞÐðó âð÷è çðÙØðð±ð Ùð÷ü ®ð±ðð÷âðóÚð ÇõÜ×ðóÐð çÆððÑðÐðð
¨îó ¡ÑððÜ çðÙØððãðÐðð¦ü èøü| Úðè çðØðó ¨îð÷ ìððÃð Æðð ò¨î
âðÉð®ð ¨îó ÑðòÜòçÆðòÃðÚððü ¨îðÒîó ¨îò¿Ðð èøü ¡ðøÜ ÙðõâðØðõÃð
çðôòãðÏðð¡ð÷ü ¨îð ¡Øððãð èø ¡Ãð: ¦¨î Ùð¸ð×ðõÃð ¦ãðÙðƒ çðÙðòÑðáÃð
çðãð÷á ¾óÙð ¨îó ¸ðÞÜÃð ÑðÜ ×ðâð òÇÚðð ±ðÚðð| Úðè ¡ðäðð ¨îó
±ðÚðó ò¨î ÚðòÇ ÑðõÂðá çðèÚðð÷±ð ò¨îÚðð ¸ððÚð Ãðð÷ ¦¨î £Ã¨öîæ¾

£µµð Ãðôü±ðÃðð òçÆÃð ®ð±ðð÷âð ãð÷Ïðäððâðð ¨÷î òâð¦ £ÑðÚðô©Ãð çÆððÐð
®ðð÷¸ðð ¸ðð çð¨îÃðð èø|
‚çð ÇðøÜðÐð 2.34 Ùðó¾Ü ãð÷Âðô ×ðÑÑðõ ÇõÜ×ðóÐð ¨÷î ÇôòÐðÚððü ¨÷î ®ð±ðð÷âð
äððòëðÚðð÷ü ¨÷î òâð¦ £Ñðâð×Ïð èð÷Ðð÷ ¨÷î ×ððÇ ØððÜÃðóÚð ®ð±ðð÷âð
äððòëðÚðð÷ü ÎðÜð ÑðôÐð: ¡ÑðÐðó ×ðÀÿó ÇõÜ×ðóÐð ¨îó ¡ðãðäÚð¨îÃðð ¨îð÷
Ùðô®ðÜ ò¨îÚðð| âð÷ò¨îÐð Úðè çðµµðð‚á Øðó Æðó ò¨î èÙð÷ü ¦¨î £ÄðÙð
®ð±ðð÷âðóÚð çÆðâð ¨îó ®ðð÷¸ð Øðó ¨îÜÐðó èø ©Úðð÷üò¨î £Ã¨öîæ¾
çÆðâð ÑðÜ òçÆðÃð ¦¨î ¶ð÷¾ó ÇõÜ×ðóÐð ¨îó ãðøìððòÐð¨î £ÑðÚðð÷ò±ðÃðð
¡ðøÜ £ÃÑððÇ¨îÃðð ¦¨î ¡ðøçðÃð ®ð±ðð÷âðóÚð ±ðôÂðð÷ü ãððâð÷ çÆðâð ÑðÜ
×ðÀÿó ÇõÜ×ðóÐð ¨îó £ÃÑððÇ¨îÃðð çð÷ ¨îèóü ¸ÚððÇð ¡ðøÜ ÙðèÃãðÑðõÂðá
èð÷Ãðó èø| ¡òÃð ¡ðÏðôòÐð¨î Ãð¨îÐðó¨î çð÷ çðôçðò¸¸ðÃð ãðøìððòÐð¨î
£ÑðÚðð÷±ð ¨÷î òâð¦ £µµð ¨îð÷ò¾ ¨îó ÇõÜ×ðóÐð ¦ãðÙðƒ çðÙ×ðòÐÏðÃð
£Ñð¨îÜÂð ¨÷î òâð¦ ×ðèôÃð ÏðÐð ¦ãðÙðƒ ÙððÐðãðóÚð ÑßÚððçð ¨îó ¸ðÞÜÃð
èð÷Ãðó èø ¡ðøÜ ‚Ðð çð×ð ÑßÚððçðð÷ü çð÷ çÆððòÑðÃð ÇõÜ×ðóÐð ¨îð £µµð
¨îð÷ò¾ ¨÷î ¡òÏð¨îÃðÙð Ñß÷êðÂðð÷ü ¨÷î òâð¦ ¡òÏð¨îÃðÙð £ÑðÚðð÷±ð
âðÙ×ð÷ çðÙðÚð ¨÷î òâð¦ èð÷Ððð Øðó ¡ðãðäÚð¨î èø ÃðØðó ãÚðÚð ò¨îÚð÷
±ðÚð÷ çðÐçððÏðÐðð÷ü ¡ðøÜ ãðøìððòÐð¨î ÑßÚððçðð÷ü ¨îó çððÆðá¨îÃðð èø|
òãðäãð Ùð÷ü ×ðÀÿó ÇõÜ×ðóÐð ¨îð÷ òâð¦ £Ã¨öîæ¾ çÆðâð ¨÷î ×ððÜ÷ Ùð÷ü èÙð
Ñðõãðá Ùð÷ü £ââð÷®ð ¨îÜ µðô¨÷î èøü ò¨î ×ðóçðãðóü çðÇó Ùð÷ü çÆððòÑðÃð
ÙððøÐðð ¨îÚðð çÆððÐð ¡ð¸ð Øðó ÇöäÚð Ñß¨îðäð ¦ãðÙðƒ òÐð¨î¾ ¡ãðÜ©Ãð
ãðÂðáªîÙð Ùð÷ü ®ð±ðð÷âðóÚð Ñß÷êðÂðð÷ü ¨÷î òâð¦ ¦¨î ¡ðÇäðá çÆððÐð èø|
‚çð çÆððÐð ÑðÜ òÑð¶âð÷ Ñðµððçð çððâðð÷ü ¨÷î ÇðøÜðÐð ×ðÀÿ÷ ãÚððçð
ãððâðó òãðòØðÐÐð ÇõÜ×ðóÐðð÷ü ¨îó çÆððÑðÐðð èô‚á ¡ðøÜ ãðÃðáÙððÐð Ùð÷ü ‚çð
çÆððÐð ÑðÜ ¡ÐÚð ×ðÀÿó ÇõÜ×ðóÐðð÷ü ¨÷î òâð¦ ¡ðãðäÚð¨î êð÷ëð ¨îó
¨îÙðó èð÷Ðð÷ âð±ðó| ¡Ãð: 21ãðóü çðÇó ¨÷î ÇçÃð¨î Ç÷Ðð÷ ¨÷î ÇðøÜðÐð
èó ®ð±ðð÷âð äððòçëðÚðð÷ü Ðð÷ òãðäãð ¨÷î ¡ÐÚð Øðõ Øðð±ðð÷ü Ùð÷ü £µµð
¨îð÷ò¾ ¨îó ®ð±ðð÷âðóÚð ±ðôÂðãðÄðð ãððâð÷ ¡òÃðòÜ©Ãð çÆðâðð÷ü ¨îð÷ ®ð÷ð¸ðÐð÷
¦ãðÙðƒ ÑðòÜØððòæðÃð ¨îÜÐð÷ ¨îó òãðòØðÐÐð ÑðòÜÚðð÷¸ðÐðð¡ð÷ü Ùð÷ü ¨îðÚðá
¨îÜÐðð äðôÞ ò¨îÚðð ¡ðøÜ £ÄðÜó òµðâðó ¨÷î äðôæ¨î ¦ãðÙðƒ £µµð
Ãðôü±ðÃðð ãððâð÷ Ü÷ò±ðçÃððÐð Ùð÷ü £Ã¨öîæ¾ ®ð±ðð÷âðóÚð ±ðôÂðð÷ü ãððâð÷ ×ðèôÃð
çððÜ÷ Øðõ-Øðð±ð ¨îó ®ðð÷¸ð èô‚á ¸ðð÷ òãðÌðôÃð µðôÙ×ð¨îóÚð ãðÂðáªîÙð ¨÷î
ÇöäÚð Ñß¨îðòäð¨î ãðÂðáÑð¾âð ¨÷î ¡òÃðòÜ©Ãð ¡ãðÜ©Ãð ¦ãðÙðƒ òÐðÙÐð
Ü÷òÀÚðð÷ ÃðÜü±ð ãðÂðáÑð¾âð ¨÷î ®ð±ðð÷âðóÚð Ñß÷êðÂð Øðó ÑßðÑÃð ¨îÜ
çð¨îÃð÷ èøü|
‚ÐðÙð÷ü âðð çð÷Ü÷Ððð, ¡¾ð¨îðÙðð, ¡âÙðð,
çð÷Üð÷ÑðÜÐððâð, çð÷Üð÷¡ðÜÙðð¸ðð÷Ðçð, çð÷Üð÷Ãðð÷âðð÷âðð÷ ‚ÃÚððòÇ ÑßÙðô®ð
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èøü ¸ðèðü òãðòØðÐÐð ãð÷Ïðäððâðð¦ü çÆððòÑðÃð ¨îó ¸ðð µðô¨îó èøü ¡ðøÜ
¡ÐÚð òãðäððâð ÇõÜ×ðóÐð ÑðòÜÚðð÷¸ðÐðð¡ð÷ü Ùð÷ü ¨îðÚðá èð÷ Üèð èø|
Üðæ¾àóÚð ×ðöèÃðƒ ãÚððçð ®ð±ðð÷âðóÚð ÇõÜ×ðóÐð ÑðòÜÚðð÷¸ðÐðð: ØððÜÃðóÚð
çðÐÇØðá Ùð÷ü ÚðòÇ èÙð ×ðÀÿ÷ ãÚððçð ãððâðó ÇõÜ×ðóÐð çÆððòÑðÃð ¨îÜÐðð
µððè÷ü Ãðð÷ èÙð ¡ÐÚð Ç÷äðð÷ü ¨îó ÃðÜè ×ððèÜó Øðõ-Øðð±ðð÷ü Ùð÷ü òçÆðÃð
£Ã¨öîæ¾ çÆðâðð÷ü ¨îð ÑßÚðð÷±ð Ððèóü ¨îÜ çð¨îÃð÷ èøü ©Úðð÷üò¨î Úðè
èÙððÜ÷ Üðæ¾à ¨îó çððÙððò¸ð¨î - ¡ðòÆðá¨î ÙððÐÚðÃðð¡ð÷ü ¨÷î ¡Ððô¨õîâð
Ððèóü èøü | ¡Ãð: èÙð÷ü ¡ÑðÐð÷ çðóòÙðÃð çðüçððÏðÐðð÷ü ¨÷î ÎðÜð ØððÜÃðóÚð
Øðõ-Øðð±ð Ùð÷ü èó £µµð ¨îð÷ò¾ ¨îó ®ð±ðð÷âðóÚð ±ðôÂðãðÄðð ãððâðó
¸ð±ðèð÷ü ¨îó ®ðð÷¸ð ¨îÜÐðó èø| Úðèðü ‚çð ×ððÃð ¨îð÷ Øðó ÙðèÄðð Çó
±ðÚðó ò¨î ØððÜÃðóÚð ÑßðÚðÎóÑð ¨÷î ¦¨î ×ðÀÿ÷ Øðõ-Øðð±ð Ùð÷ü ãðæðá ¨÷î
ÃðóÐð çð÷ µððÜ ÙðèóÐðð÷ü ¨÷î ÇðøÜðÐð ÙððÐðçðõÐð ¨îó çðòªîÚðÃðð çð÷
ãðÃðáÙððÐð Ùð÷ü ò¨îçðó Øðó ãð÷Ïðäððâðð ¨îó ÇõÜ×ðóÐðð÷ü ¨îð÷ Ñß÷êðÂðð÷ü ¨÷î
òâð¦ ÑßÚðô©Ãð Ððèóü ¨îÜ Ñðð Üè÷ èøü ¡ðøÜ ØððÜÃðóÚð ®ð±ðð÷âðòãðÇð÷ü
¨÷î òâð¦ ‚çð ¡ãðòÏð Ùð÷ü £Ñðâð×Ïð ¡ð¨îðäðóÚð òÑðÂÀð÷ü ¨÷î äðð÷Ïð
¨îðÚðá Ùð÷ü ¡ðÃÙðòÐðØðáÜÃðð Ððèóü èø| ‚çð Ñß¨îðÜ çð÷ ØððÜÃðóÚð
ÃððÜðØððøòÃð¨îó çðüçÆððÐð, ×ð÷ü±ðâððøÜ ¨îó ¡±ðôãððÚðó Ùð÷ü çðÐðƒ 199192 Ùð÷ü ØððÜÃðóÚð ãðöèÃð ãÚððçð Ñß¨îðäðóÚð ÇõÜ×ðóÐð ÑðòÜÚðð÷¸ðÐðð ¨îð
ÑßðÜÙØð èô¡ð ¡ðøÜ Üðæ¾àóÚð çÆðâð ®ðð÷¸ð ¦ãðÙðƒ ÑðÜóêðÂð ¨îðÚðáªîÙð
¨îó ÞÑðÜ÷®ðð ÃðøÚððÜ ¨îÜ çðãð÷á ¨îð ¨îðÚðá äðôÞ èô¡ð| ‚çð
¨îðÚðá ¨÷î òâð¦ £Ñð±ßè ¡ðÏððòÜÃð ×ððÇâðð÷ü çð÷ çðÙ×ðòÐÏðÃð çðõµðÐðð¦ü,
Øððø±ðð÷òâð¨î òçÆðòÃð, ãððÃððãðÜÂð, çÆððÐðóÚð ÙððøçðÙð ¨îó ¸ððÐð¨îðÜó,
Ðð¸ðÇó¨îó £Ñðâð×Ïð Ððð±ðòÜ¨î çðôòãðÏðð¦ü ‚ÃÚððòÇ ÙððÐð¨îð÷ü ¨îð
¡ÏÚðÚðÐð ò¨îÚðð ±ðÚðð ¡ðøÜ òµðâðó ¨îó ÃðÜè èó ØððÜÃð ¨÷î ÙðÏÚð£µµð ¦ãðÙðƒ ÑðÜð òèÙððâðÚðó êð÷ëðð÷ü Ùð÷ü çðÙØððòãðÃð ®ð±ðð÷âðóÚð
±ðôÂðãðÄðð ãððâð÷ çÆððÐðð÷ü ¨îð÷ òµðòéÐðÃð ò¨îÚðð ±ðÚðð| ®ð±ðð÷âðòãðÇð÷ü
¨îó ¡±ðôãððÚðó Ùð÷ü ¨îÜó×ð ×ðóçð Çâðð÷ü Ðð÷ ‚Ðð çðÙØððòãðÃð çÆðâðð÷ü ¨îð
òãðçÃðöÃð ÇðøÜð ò¨îÚðð ¡ðøÜ çÆððÐðóÚð çðôòãðÏðð¡ð÷ü, Øððø±ðð÷òâð¨î ¦ãðÙðƒ
ÙððøçðÙð ¨îó òãðòØðÐÐð ¸ððÐð¨îðòÜÚðð÷ü ¨îð ¡ðü¨îâðÐð ò¨îÚðð| ‚Ðð
çðØðó çÆðâðð÷ü çð÷ ¦¨îòëðÃð ¸ððÐð¨îðòÜÚðð÷ü/¡ðü¨îÀÿð÷ü ¨îð ®ð±ðð÷âðóÚð
¦ãðÙðƒ ¡ÐÚð ÃðÚð ÙððÐð¨îð÷ü ¨÷î ¡ðÏððÜ ÑðÜ òãðäâð÷æðÂð ò¨îÚðð ±ðÚðð|
ÑðòÜÂððÙð çãðÞÑð Úðè ÑððÚðð ±ðÚðð ò¨î ÑðÜð òèÙððâðÚðó êð÷ëð ¨÷î
£µµð çÆðâðóÚð äðôæ¨î, çðÇá âðÉð®ð Ùð÷ü òçÆðÃð ¨ôî¶ ¡ÐÇÞÐðó
êð÷ëð ®ð±ðð÷âðóÚð ±ðôÂðãðÄðð ¨÷î £µµð ÙððÑð ÇÐÀð÷ü ÑðÜ ®ðÜ÷ £ÃðÜÃð÷
èøü| Ñðõãðá Ùð÷ü âð÷è âðÉð®ð Ùð÷ü èô¦ çðóòÙðÃð ÑðÜóêðÂð ¨÷î ÑðòÜÂððÙðð÷ü
Ðð÷ Øðó ‚çð ÑðÜóêðÂð Ùð÷ü çðèðÚðÃðð ¨îó| ‚çð Ñß¨îðÜ çð÷ âðÉð®ð
¨÷î µððü±ðÆððü±ð Øðõ-Øðð±ð Ùð÷ü òçÆðÃð èøÐðâð÷ ÐððÙð¨î çÆððÐð ¨îð÷
òãðçÃðöÃð ¡ÏÚðÚðÐð ¨÷î òâð¦ µðôÐðð ±ðÚðð|

èøÐðâð÷, âðÉð®ð - ¦¨î ÑðòÜµðÚð: èøÐðâð÷ çÆððÐð ¨îó ¨î‚á çÆððÐðóÚð
¦ãðÙðƒ Øððø±ðð÷òâð¨î òãðäð÷æðÃðð¡ð÷ü ¡ðøÜ ¡ÐÚð ¸ððÐð¨îðòÜÚðð÷ü ¨÷î
ÑßðÜòÙØð¨î òãðäâð÷æðÂð ¨÷î ÑðòÜÂððÙð ¨îðÒîó £ÃçððèãðÎá¨î Üè÷ |
‚çð ÃðÜè èøÐðâð÷ Ùð÷ü ¦¨î £ÐÐðÃð ®ð±ðð÷âðóÚð ãð÷Ïðäððâðð ¨îó çÆððÑðÐðð
¨îó çðÙØððãðÐðð¡ð÷ü ¨îð÷ ¡ð±ð÷ ×ðÁÿðÐð÷ Ùð÷ü ÙðÇÇ òÙðâðó| Úðè çÆððÐð
âð÷è Ðð±ðÜ çð÷ 260 ò¨îÙðó ÇòêðÂð Ñðõãðá Ùð÷ü òÃð××ðÃð çðóÙðð çð÷ âð±ð÷
µððü±ðÆððü±ð êð÷ëð Ùð÷ü òçÆðÃð èø| Úðèðû ¸ððÐð÷ ¨÷î òâð¦ èÙð Ñðèâð÷
òçðÐÏðô ÐðÇó ¨÷î ò¨îÐððÜ÷-ò¨îÐððÜ÷ âð÷è çð÷ Ñðõãðá òÇäðð Ùð÷ü ÑßðÜòÙØð¨î
200 ò¨îÙðó Ñð©¨îó çðÀÿ¨î çð÷ Úððëðð ¨îÜÃð÷ èø| òÒîÜ èÙð âðð÷Ùðð
ÐððÙð¨î çÆððÐð ÑðÜ ÇòêðÂð ¨îð÷ ÙðôÀÿ ¸ððÃð÷ èøü ¡ðøÜ èøÐðâð÷ ÐðÇó ¨÷î
çððÆð çððÆð ÙðÞçÆðâðóÚð ÙðøÇðÐð Ùð÷ü âð±ðØð±ð 50 ò¨îÙðó ¨îó Úððëðð
¨îÜ èøÐðâð÷ ³ðð¾ó Ùð÷ü Ñßãð÷äð ¨îÜÃð÷ èøü ¸ðèðû äðÃððò×ÇÚðð÷ü ÑðôÜðÐðð
èøÐðâð÷ ãððøÊ Ùð¿ èÙððÜð çãðð±ðÃð ¨îÜÃðð èø| çððÙðÐð÷ èó çðÙðôÍ
çðÃðè çð÷ 14000 Òîó¾ ¨îó ¤ûîµðð‚á ÑðÜ òãðäððâð ÐðóâððÙ×ð¨ôîâð
Ãðâð Òøîâðð Ðð¸ðÜ ¡ðÃðð èø| ‚çðó Ãðâð ¨÷î ×ðóµðð÷ü ×ðóµð ¦¨î
£ØðÜ÷ èô¦ ÎóÑð ¨îó ÃðÜè èø ` òÇ±Ñðð ÜÃçðð Üó ` ¡ÆððáÃðƒ ¤îÑðÜ çð÷
òµðòÀÚðð ¨îó Ðð¸ðÜ çð÷ Ç÷®ðÐð÷ ÑðÜ ò×ðµ¶õ ¨÷î £ØðÜ÷ ¡ð¨îðÜ ¨îó
ÑðèðÀÿó| ‚çð ÑðèðÀÿó ¨÷î çðãðð÷áµµð çÆððÐð ¨îó çðÙðôÍ çðÃðè çð÷
¤ûîµðð‚á 15000 Òîó¾ èø| Úðèó çÆððÐð ØððÜÃðóÚð ®ð±ðð÷âð äððçëð
¨÷î òâð¦ ¦¨î ¡èÙðƒ ÑðÀÿðãð ÙððÐðð ±ðÚðð|
ÑßÆðÙð ÇöäÚðÃðð ¡ðÏðÜ ÑðÜ òãðòØðÐÐð ¨îðÜÂð ‚çð çÆððÐð ¨÷î µðÚðÐð
Ùð÷ü çðèðÚð¨î Üè÷| ÑðÜð òèÙððâðÚðó êð÷ëð Ùð÷ü èð÷Ðð÷ ¨÷î ¨îðÜÂð Úðèðù
ÙððÐðçðõÐð ×ððÇâð Ððèóü ¨÷î ×ðÜð×ðÜ Ñðèôûµð ÑððÃð÷ èøü| çÆððÐðóÚð
âðð÷±ðð÷ü çð÷ ÙððâðõÙð µðâðð ò¨î çððâð ØðÜ ÙððøçðÙð âð±ðØð±ð çððÒî
ÜèÃðð èø| äðôæ¨îÃðð ¡òÏð¨î èø| ×ðèôÃð ¨îÙð ãðæððá èð÷Ãðó èø|
çÆððÐðóÚð ¡ðãððÇó ×ðèôÃð ¨îÙð èø, ‚çð Ñß¨îðÜ ÙððÐðãð ¸ðòÐðÃð Ñß¨îðäð
¦ãðÙðƒ ¡ÐÚð ÑßÇõæðÂð Ðð±ðÂÚð ÙððÐð÷ ±ðÚð÷| Ððð±ðòÜ¨î çðôòãðÏðð¡ð÷ü Ùð÷ü
¡ðçð Ñððçð ¨ôî¶ ±ððùãð ¡ðøÜ ØððÜÃð òÃð××ðÃð Ñðôòâðçð ¨îó ¦¨î
¨îÙÑðÐðó òçÆðÃð Æðó | ‚Ðð çðØðó ¨îðÜÂðð÷ü Ðð÷ ‚çð µðð÷¾ó ¨îð÷
òãðçÃðöÃð çÆðâð ÑðÜóêðÂð è÷Ãðô µðôÐðÐð÷ Ùð÷ü ÙðÇÇ Çó| çðÐðƒ 199394 ¨÷î ÇðøÜðÐð òãðòØðÐÐð ®ð±ðð÷âðòãðÇð÷ü ¨÷î Çâðð÷ü Ðð÷ ‚çð çÆððÐð ¨îð
¨î‚á ×ððÜ çðüòêðÑÃð ÇðøÜð ¨îÜ ¨î‚á £Ñð¨îÜÂðð÷ü ¨îó ÙðÇÇ çð÷
¡ðù¨îÀÿ÷ ¦¨îòëðÃð ò¨îÚð÷ ¡ðøÜ £Ãçððè¸ðÐð¨î ÑðòÜÂððÙðð÷ü ¨÷î
¡ðÏððÜ ÑðÜ òãðçÃðöÃð ®ð±ðð÷âðóÚð ÑðÜóêðÂðð÷ü ¨÷î òâð¦ ¦¨î
çÆððÚðó ç¾÷äðÐð çÆððòÑðÃð ¨îÜÐð÷ ¨îó çðüçÃðôòÃð ¨îó ±ðÚðó|
äð÷æð ¡±ðâð÷ ¡ü¨î Ùð÷ü ¸ððÜó
ØðôãðÐð µðÐÇà Øð¾ƒ¾
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Fifty Years of Solar Tower Telescope at Kodaikanal Observatory
The International Council of Scientific Unions (ICSU) in 1952
proposed to observe the period from July 1957 to December
1958 as a International Geophysical Year (IGY). The proposal
was to make coordinated effort to monitor various aspects
of solar activity and study its effects on various facilities
and activities on the earth. The solar cycle number 19,
covering the period of 1957- 58 turned out to be most active
cycle since the start of systematic observations of the
sunspots with the invention of telescope and discovery of
black spots on the sun, known as sunspots, by Galileo in
1610. Observational plans were firmed up and new
instruments were planned to make comprehensive and
coordinated observations of the sun to monitor the solar
activity. At that time
Kodaikanal observatory
had (i) a 6-inch telescope
to take the images of the
sun in continuum to
observe the sunspots (ii) a
spectroheliograph to take
the images of the sun in
Ca-K and H-alpha line to
study the chromospheric
activity
such
as
development
and
disappearance of filaments
Solar Tunnel Telescope
and prominences, solar
Observatory commissioned
flares, Ca-K plage areas
etc. (iii) number of low
resolution spectrographs to observe the absorption lines at
the disc and study the velocity pattern especially in sunspots
(Evershed flow) and emission spectra at the solar limb to
study the prominences. To augment the observational
facilities at the Kodaikanal observatory as a part of the IGY
program, three new instruments were acquired (i) 24-inch
three mirror coelostat with a 15-inch fixed telescope of
120 feet focus and a matching 60-feet spectrograph from
Grubb Parson of England for the high resolution
spectroscopy of the sun (ii) an 8-inch coronagraph to study
prominences and solar corona and (iii) an extremely narrow
band (passband 0.5 / 0.7 A) Lyot type filter to take the
filtergrams of the sun in H-alpha line. The coelostat, 120feet focus telescope and spectrograph were installed in the
Solar Tower Telescope building. Making use of the slope of
the area a 210-feet tunnel was constructed to house the
telescope and the spectrograph with a view that temperature
inside the tunnel will not change immediately with the rise
of the sun and thus image quality will remain good for longer
periods during the day. Because of this it is also known as
Solar Tunnel Telescope and Solar Tunnel Tower Telescope.
All the acquired three new instruments were inaugurated by
Dr. P. Subbarayan, Union Minister for Transport and
Communications, Government of India in the presence of
Dr. A. K. Das (out going Director) and Dr. M. K. V. Bappu
(newly appointed Director) on September 14, 1960. After

initial tests some trail high spectral and spatial
resolution spectra were taken. But it was not possible
to make observations early in the morning as the
coelostat was low and sun light did not fall on the first
mirror till couple of hours after the sun rise.In
September 1961 entire set up was dismantled, and
the height of tower was raised by 6-feet. The
modifications in the building were completed in the
beginning of 1962 and the observations in the early
morning when the seeing is good began in the middle
of 1962. The spectrograph was designed to work in
vacuum (low pressure) to obtain better quality spectra
but the objective could not be achieved
due to
technical reasons. Here we
are listing the major
developments that occurred
during the period and a
detailed report is being
prepared and will be
published elsewhere. A
photometer was developed to
scan the spectra of molecular
lines to study the Evershed
flow. Magnetic line profiles
were used to compensate the
effect of magnetic fields while
at Kodaikanal
computing the velocity of the
in 1960.
flows. Arvind Bhatnagar was
awarded Ph. D. in 1966 for
his studies on Evershed effect in sunspots made using
the high resolution spectra obtained with the Solar
Tower Telescope. Nirupama Raghavan investigated the
line asymmetry in sunspots and line profiles of carbon
molecules for her Ph. D. degree in 1968. J. C.
Bhattacharyya used a magnetograph to measure the
week magnetic and velocity field on the sun and found
velocity oscillations on the sun with period around 5
minutes and was awarded Ph. D. in 1969. K. R.
Sivaraman developed a Doppler compensator for
analysing the high resolution spectra and submitted
his Thesis on velocity oscillations in the solar
atmosphere in 1972. Number of other students such
as K. S. Balasubramaniam, K. Sankarasubramanian,
V. Krishnakumar, K. Nagaraju and others have
developed instruments to make polarization
measurements of active regions on the sun and
completed their Ph.D.’s successfully. K. Sundara
Raman used the high resolution spectra of sunspots
and images of the sun to complete studies on
Dynamics of active regions and sunspots.About the
additional instruments to the Solar Tower Telescope,
a Doppler compensator was developed in 1969 to
facilitate the analysis of large number of spectra
obtained to study the intensity and velocity variations
on the sun with high accuracy at that time. A
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Figure 1. Solar TowerTelescope at Kodaikanal
Observatory.
Figure 2. A two mirror 24-inch coelostat at
the Solar Tower Telescope to track the sun
and feed the sunlight to the 15-inch fixed
telescope.

Figure 3. Sixty feet Littrow type spectrograph
in the about 210 feet long tunnel of the Solar
Tower Telescope.

»

magnetograph with the design used by
Babcock was developed by J. C.
Bhattacharyya in 1970 to measure the
week magnetic fields and velocity with
an accuracy of about 0.1 Km per second
to study variations of these parameters
with time. K. C. A. Raheem developed a
high spectral and spatial resolution spectroheliograph
to build the images of the sun in any of the absorption
line in the visible part of the solar spectra and installed
at the Solar Tower Telescope. A double line shifter
was added to the instrument to determine the velocity
fields using Leighton's technique. A beam splitter and
polarising assembly were also developed in front of
the entrance slit of the spectroheliograph to form two
images of the same portion of the sun and in the same
focal plan to measure the longitude component of the
magnetic fields in the active regions of the sun using
Leighton's technique. An image guider was also
developed to compensate the drift of the image with
time. The original control unit to derive motors to move
and track the image of the sun on the slit of the
spectrograph was replaced by a new control unit
developed by R. Srinivasan and N. Shivaraj using the
state-of the- art technology which has resulted in guiding
the solar image and making the observations more
efficiently. During the earlier periods observations were
made using the photographic emulsions suitable to
wavelength of interest. CCD cameras are being used
since 1995 to record the spectra with higher photometric
accuracy.On the observational side M. K. V. Bappu
started a program to monitor the Ca-K line profiles of
the sun as a star to study the solar variability with the
phase of solar cycle in 1969 using the Solar Tower
Telescope. He was the first to start such a program where
as W.C. Livingston started a similar program in 1974. It
was found that sun is variable star when observed in CaK line but observed line profiles with the phase of solar
cycle could not be explained in terms of variation in solar
activity. To investigate the reason for this discrepancy
Jagdev Singh started a new program in 1986 to monitor

Ca-K line profiles as a function of latitude
and integrated over the visible longitudes
with the phase of solar cycle. The
observations obtained on daily basis
and favourable sky conditions has
created an unique data set over two
solar cycles. The analysis of these data
by G. Sindhuja will provide interesting results and a
required calibration for more than 100 years of data
obtained at Kodaikanal observatory since 1906. A large
number of papers have been published using the data
obtained with Solar Tower Telescope which will be
discussed in detail in a separate article. The Figures 1,
2 and 3 show the building, coelostat and spectrograph,
respectively of the Solar Tower Telescope. Finally it may
be noted that large number of dignitaries including Prime
Minister Jawaharlal Nehru, Prime Minister Indira Gandhi,
Congress President Kamaraj Nadar and Nobel Laureate
S. Chandrasekhar visited the Solar Tower Telescope and
had a wonderful experience to see the details of features
on the solar surface and sunspots and felt excited to
see the H-alpha absorption line seen on disk on the sun
turning into emission line in the upper chromospheric
layers of the sun.
- Jagdev Singh & Christina Birdie

Prof.S.Chandrasekhar and his wife Mrs.Lalitha Chandrasekhar
visited Kodaikanal Observatory on 28 November 1961.
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Upgrade of Infrastructure at Kavalur

New 320 KVA DG set installed in Power House , VBO, Kavalur.

Specification: The new radiator cooled 320KVA DG set
• With Cummins Engine Model no: - NTA855G2 developing 380BHP at 1500 RPM,
• Coupled with 380KVA Stamford alternator
mounted on a iron channel base frame
• With a set of AVM pads
• Heavy duty air cleaner with acoustics skid
• Mounted fuel tank
• Residential silencers with bellows
• Starting batteries with connecting leads
• Powercom with DG set control
• AMF control panel with double breaker

AMF Control Panel
- R. Vellai Selvi, C.Muthumariappan,
P. Anbazhagan & OSD Electrical Staff

Farewell
IIA wishes all the best to ...
... Shri J. V. S.
Visweswara Rao
joined the services of
IIA at Kodaikanal on
11th January 1982 as
Research Assistant.
He has been elevated
to various positions
and
retired
as
Technical Officer 'B'
on attaining the age of
`
superannuation on
the afternoon of 29th February, 2012.

... Mrs Promila Jain
joined the services of IIA
at Bangalore 8th January
1996 as Lower Division
Clerk on compassionate
grounds. She was
elevated to various
positions. She retired on
attaining the age of
superannuation on the
afternoon of 31st March,
2012.
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IIA Congratulates the Winners of the Painting Competition held on
National Science Day
mm

First Prize - Sneha, Chinmaya School

Second prize -Sneha Majumdar
National Public School

Third Prize - Amar, Baby Mona School

Chandrasekhar Post-Doctoral Fellowship
The Director, IIA invites applications from exceptionally bright candidates with outstanding academic credentials for the
award of ‘Chandrasekhar Post-Doctoral Fellowships’ in all areas of astrophysics. Applications are accepted at any time
of the year. The fellowship is for an initial period of two years, extendable to three, with a monthly stipend of Rs.50,000/
- to Rs. 55,000/- for candidates with up to 2 years post-doctoral experience and Rs 55,000/- to 60, 000/- for those with
more than two years experience. An annual contingency grant of Rs.2,00,000/-, housing and medical benefits, and
support for travel to Bangalore. More details are at http://www.iiap.res.in/postdoc.htm.
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