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Tributes to

Dr. Srikumar Banerjee \

Dr. Srikumar Banerjee, who was the Chairman of the Governing Board of IUCAA for six
years, beginning 2012, passed away on May 23, 2021. He was a metallurgical engineer by
training, joined the Metallurgy Department of Bhabha Atomic Research Centre (BARC),
Mumbai in 1968, and rose to eminence in the field, remaining active until the very end. He
was the Director of BARC, and later the Chairman, Atomic Energy Commission (AEC),
and Secretary, Department of Atomic Energy (DAE), Government of India.

Somak Raychaudhury

Dr Srikumar Banerjee was the Chairman of
the Governing Board of IUCAA during a
very crucial time of our Institution. I am
very fortunate indeed that I received his
enthusiastic and sagacious guidance
during this period.

Within a month of my arrival in
September 2015 as Director, two
momentous events occurred that would
leave a lasting impact on us. The first
gravitational wave detection by LIGO
happened on September 14 (though it was
announced much later), and ISRO's
ASTROSAT, in whose construction [IUCAA
had played an important role, was
launched on September 28. Both of these
led to long sequences of activities in which
crucial decisions had to be taken, and the
IUCAA Governing Board, led by Dr
Banerjee, played a very important role.

The discovery of gravitational waves
meant that we could now pursue with

renewed vigour the dream of establishing
LIGO-India, a proposal involving DAE
and DST that had been under
consideration by the Government, in
which IUCAA would play the scientific
lead in the process of construction and
in the long run be responsible for
the scientific management of the
Observatory. The launch of ASTROSAT
with five optical, UV and X-ray telescopes
meant that our scientists could work
closely with ISRO in making seminal
discoveries and observations in high-
energy astrophysics, and we wanted to
establish the Science Centre for this in
IUCAA to be able to interface this with the
Universities. We wouldn't have progressed
so far with both these goals without the
active support and wisdom of Dr Srikumar
Banerjee.

Over the next few years I had the
privilege of closely interacting with
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Dr Banerjee. Dr Banerjee's background
was metallurgy and materials science,
in which he has made seminal
contributions. But his deep interest
and understanding in fundamental
science, in physics, mathematics and
astrophysics was very obvious in all
such conversations. We would start with
matters of [IUCAA's administration and
aspirations. Then the conversation
would invariably veer towards Science.

Dr Banerjee had also taken a deep
interest in science outreach and
communication. After his retirement
from the DAE, he had begun to spend
more time in Kolkata where he grew up,
and to write and communicate science in
Bangla. In September 2018, we met in a
programme organised by CSIR-CGCRI,
on the occasion of the publication of a
book on Tagore's scientific essays, for
which Dr Banerjee had written an
excellent introductory essay. At this
event, immaculately dressed into a
dhoti and kurta, he gave a very
insightful and enthralling talk on
various aspects of modern science in
Bangla.

Such was his commitment to various
projects he took up. Not only did he
guide some of the top institutions of the
country in the last few years as Chair or
member of their Governing Council,
he put similar effort into being
one of two representatives of India
in the international LIGO oversight
committee.

Dr Banerjee was a very mild-mannered
person, given the stature of the positions
he had held, but he could be stringently
persuasive, with well-reasoned
arguments when it came to debating

difficult issues. He was always open to
viewpoints of others, and extremely fair
when it came to making decisions. He
was both awe-inspiring and affectionate
to all who came within his orbit. We will
miss him very much.

Ajit K. Kembhavi

I first met Dr. Banerjee more than ten
years ago, when I was trying hard to
move the LIGO — India project forward.
He was then the Director of BARC and I
was introduced to him by Dr. Anil
Kakodkar. Soon after he became the
head of DAE. By then it had been
decided that the DAE and DST would
together manage the LIGO - India
project, and DAE would be the
coordinating agency. I was then the
Director of IUCAA, which was the
promoter institution, and therefore,
came in contact with him on a regular
basis. I was somewhat apprehensive at
first, since he occupied such a high
office, and there were no intermediaries
I could go through. ButIsoon found that
he was a very simple and friendly
person, utterly devoid of any airs, and I
could talk to him just easily as any other
academic colleague. He then became
Chair of the mega-projects committee of
the Planning Commission, and through
that role he helped us immensely to
move the project to approval.

After his retirement, Dr. Banerjee was
appointed the Chair of the Governing
Board of IUCAA, which led to another
phase of my interaction with him.
JUCAA is a rather small institute, but
even then Dr. Banerjee brought the same
interest and commitment to the
governance of IUCAA that he did to

behemoths like the BARC and DAE. His
quiet support and guidance were of
immeasurable help to me in navigating
the unpredictable waters of the UGC. He
took great pleasure in learning about
our work in astronomy, and had great
respect for all the researchers, from
young students to leaders of their fields.

Dr. Banerjee and I have been members of
the LIGO-USA Oversight Committee,
which meets twice a year, over the
pandemic been through video calls.
The most recent meeting of this
committee was on April 30, 2021. When
notice of the meeting arrived some
weeks before that date, I phoned
him to begin preparations. To my
astonishment, I found that he and Mrs.
Banerjee were in hospital being treated
for COVID-19. In spite of that, he spoke
to me with his usual enthusiasm and
gravity and joined the meeting even
though it extended to early hours of the
morning. I'was to call him to finalise our
report of the meeting on Sunday, March
24, but learned that he had passed away
some hours ago.

Late in 2020, we lost Professor S. M.
Chitre, an astronomer and a great
mentor to Indian astronomy. People
such as Professor Chitre, and Dr.
Banerjee were like Einstein-Rosen
bridges, which connect different worlds:
The abstract and often naive world of
astronomy and other pure sciences, to
the real world where opportunities,
funds and approvals are located. With
their passing, we have lost important
and possibly irreplaceable connections
between the two worlds. I have
personally lostamentor and guide.

Tributes to Professor Arun Nigavekar

Naresh K. Dadhich: Remembering Professor Arun Nigavekar

We had a long innings over 15 years as
colleagues in the Pune University (now
SPPU). He was in Physics, while I was in
Mathematics department. Since my
research field is gravitation theory, I had
strong affinity and interaction with
colleagues in Physics.

In those Teachers Forums, he used to be

very active as a voice of university
faculty as well as discourses and lectures
on various social and scientific issues,
we had participated in various debates
and deliberations, sometimes in unison
and often in opposite sides. In such
debates, Arun's was the sobering and
balancing stance, and he would
generally carry the house.
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For some years, we were next door
neighbours in the Teachers Hostel, and
we had a very active and harmonious
community life.

He succeeded Professor M. R. Bhide as
the Head of the Department of Physics,
and he further gave momentum to the
Department, which was well set on the
ascending mode. Apart from being a
good experimental physicist, his forte
was organisation, planning, and above
all vision.

In the early stages of IUCAA, I had
benefited by his guidance and wise
counsel, which were very valuable
reassuring. Our worldlines crossed
again when he became Vice Chairman,
and then Chairman of UGC. The final
word in appointment of TUCAA
Director is that of Chairman of UGC,
and in 2003, it was he who had
appointed me [IUCAA Director.

IUCAA had trouble with the Girawali
Telescope project and it required,
besides substantially more funds, very
delicate and nuanced manoeuvre.
Arun was very understanding and
supportive, and it was his help and
support that the telescope came up and
performed beautifully. I shall always
remain indebted to him for that.

Though we were not always on the same
page, we had mutual respect and
fondness. I would miss him dearly as a
good and reassuring friend.

Ajit K. Kembhavi

I first met Professor Arun Nigavekar in
the early 1980s in TIFR, Mumbai, which
was then working to set up a
collaborative MSc programme with the
Physics Department of the then Pune
University. A group of Physics faculty
members had come to TIFR for the first
discussion regarding the programme.
Ihappened to be sitting next to Professor
Nigavekarin a conference room and had
a pleasant chat with him, little realising
how much we would be working
together in the future. My interaction
with him increased substantially when
he became Vice Chancellor of the Pune
University. I worked with him on a

number of projects like organising an
Indian Science Congress meeting. But
my contact with him became really
strong when he was appointed the Vice
Chairman, and then the Chairman of the
University Grants Commission. In that
role, he was the Chairman of the [UCAA
Council, and he took substantial interest
inJUCAA's well-being and progress.

Soon after he took charge as Chairman
of UGC, I mentioned to him an
idea that I had in my mind for
some time. I wanted to provide
astronomical literature to a few
astronomy departments in universities
using satellite communication. The
technology for that was just becoming
available and I wanted to implement
it as an exploratory project. Professor
Nigavekar listened to me carefully,
thought about the matter for some time
and made a startling offer. He said that
he would support the project providing
it to enable all the universities to receive
all main journals in every domain of
learning. To me, that seemed like a tall
order, but after some discussion I
thought I could tackle the problem in
small steps. A committee was appointed
to go into the details, to have discussions
with publishers, and to make electronic
subscriptions to journals available to the
universities. That would be very easy to
do in the present time, but there were
severe difficulties when the project was
being formulated in the early years of
this century.

First, hardly any university had access
to the internet,

and second, even

well-known international publishers
did not have well developed schemes
in place for providing electronic
subscriptions to large consortiums,
especially in India. We tackled the first
by collaborating with ERNET to provide
internet connectivity, through central
funding, to a large number of
universities. Second, we had detailed
discussions with publishers exploring
various models, which allowed us to
distinguish between universities which
had many users, and those which had
small departments. = The publishers
were very cooperative, and once they
realised that though a large number of
institutions would receive the benefits,
the negotiations would be carried
out and the payment made centrally.
The scheme which emerged had
to be navigated through the UGC
bureaucracy. No such programme had
been implemented before, and it was
Professor Nigavekar's persuasive
powers which made adaptation of the
scheme possible. In the beginning, we
had just Rs. 20 Cr., and yet we could
serve 10s of universities with some of
the best journals and databases in
all the fields. The scheme was
called UGC - INFONET, and was
implemented by the INFLIBNET
Centre, then in Ahmedabad, now in
Gandhinagar.

The scheme grew very fast, with the
support of Professor Nigavekar, and
officers and staff of UGC. It continued
to be supported by the later Chairmen
of UGC, and soon covered almost
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all universities, colleges and private
universities as well. It has now morphed
into the Shodh-Sindhu programme,
which is directly supported by the
Ministry of Education, and covers
technical education institutions like the
IITs, IISERs, NITs, other engineering
colleges through the AICTE, and so
forth. The budget is a few hundred
crores a year, and the programme
continues to be implemented by
the INFLIBNET, and practically all
important journals from all disciplines,
and the most useful databases are
covered. Professor Nigavekar has left
behind a remarkable legacy from which
the entire academic and research
community in India benefits. It is
unfortunate that the early efforts at
developing a major consortium for

Addition to Post-doctoral Fellows

e-journals are hardly known outside
the university community; those
who did hear about it were highly
sceptical that the project could be done.
A very eminent scientist once laughed
out loud at the idea that the JSTOR
collection could ever be provided to the
universities. As it happened, this was
one of the first collections provided by
UGC - INFONET, along with several
others, which were previously believed
tobe completely out of reach.

Professor Nigavekar is also known for
his role in establishing the National
Assessment and Accreditation Council
(NAAC), an autonomous body under
the UGC, and making it acceptable
as a highly respected accreditation
organisation. He used to narrate whow

Welcome to. ..

in the early years, when he went to
universities with a NAAC team, the
management was not even ready to talk
to the team. That is very different from
the effort that institutions now put in to
getgood grades from NAAC.

Professor Nigavekar liked to take on
new challenges, and had the abilities to
make successful any project that he
undertook, whether that was small or
large. He was a very courageous person,
and withstood many challenges during
his term in Delhi, as the Vice Chairman
and Chairman of the UGC. He had a
simple and warm nature, could reach
out to all sections of society, and did his
work with the whole hearted support of
many who came in contact with him.
He will be greatly missed.

Megha Anand, who has joined IUCAA as a Post-Doctoral Fellow in May 2021 after obtaining her
PhD degree from the Indian Institute of Astrophysics, Bengaluru. Her research interest broadly
encompasses the study of magnetic field structures present in astrophysical plasmas using
radiative transfer theory. In her doctoral thesis, she developed the scattering theory to explore the
formation of forbidden emission lines, which could be used to understand the polarized spectral
lines formed in the Solar corona. She has also developed numerical techniques to solve the
polarized line radiative transfer in dynamic spherical stellar atmospheres. Currently, she is
working on science topics for the Solar Ultraviolet Imaging Telescope (SUIT), onboard Aditya-L1.
Apart from her research, she is interested in astronomy and science communication in the
vernacular language. She was an active member of the IIA outreach committee for the last six
years.

Chayan Mondal, who hasjoined IUCA A as a Post-Doctoral Fellow in May 2021. He did PhD from
the Indian Institute of Astrophysics, Bengaluru, in 2020. In his thesis work, he used multi-
wavelength observations (primarily UV data) to explore the recent star formation and the nature
of young star-forming clumps in nearby galaxies. He has extensively used observations from the
Ultraviolet Imaging Telescope (UVIT), and was also involved in the instrument's calibration.
Before joining for PhD, he obtained Bachelor's degree in Physics from the University of Calcutta,
in 2012. Then he moved to IIT, Kharagpur, and completedMaster's degree in Physics, in 2014.
InIUCAA, he will be working on AstroSat UV Deep Fields (AUDF), to understand the physics of
high redshift galaxies.

... Farewell to

Ramya Aanche, Pramod Pawar, and Ashif Reza who have resigned.

KHAG®L | @& | No.127-JUlY 2021 | 04



BRICS Astronomy Working Group (BAWG) Meeting
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The BRICS Astronomy Working Group (BAWG) provides a platform for BRICS
member countries to collaborate in the field of astronomy. This year, India has
assumed the Presidency of BRICS meetings, and on this occasion, IUCAA and the
Department of Science and Technology, Government of India, New Delhi, jointly
hosted an online meeting of the 7" BAWG meeting, during May 19 - 20, 2021 at
IUCAA. Participants from all five countries (Brazil, China, India, Russia, and South
Africa) were present, with more than 50 participants consisting of astronomers and
government officials. Apart from IUCAA, the key scientific institutions that
participated include the Tata Institute of Fundamental Research, Mumbai; Indian
Institute of Astrophysics, Bengaluru; National Centre for Radio Astrophysics, Pune;
University of Delhi; National Laboratory on Astrophysics; Brazilian Center for
Research in Physics; National Institute for Space Research, Brazil; Institute of
Astronomy of the Russian Academy of Sciences; National Astronomical
Observatories; Chinese Academy of Sciences; The South African Astronomical

Society; DST, South Africa; and National Research Foundation, South Africa.

The first day of the meeting was on the
presentations made by each of these
country representatives on the progress
of BRICS Flagship Project: BRICS
Intelligent Telescope and Data Network
(BITDN), and followed by a discussion
on the proposed formation of BRICS
Astronomy Association. The second day
was primarily on the presentations, and
concluding remarks from the officials,
and followed by the preparation of the
resolutions of the 7" meeting of the
BAWG, by the BRICS Secretariat based
at South Africa. The BAWG noted the
importance of enhancing collaboration
among astronomers from the BRICS
countries. The respective Focal Points in
each country will organize a discussion
on the creation of BRICS Astronomy
Association, and report to the
Secretariat for further actions.

The BAWG thanked IUCAA and India
for successfully hosting this meeting,
and China has offered to host the next
BAWG meeting in 2022. This meeting
has been organized by Ranjan Gupta
(IUCAA), who is the current Chairman
of the IndiaBAWG.

Introductory Summer School on Astronomy and Astrophysics

The Introductory Summer School on
Astronomy and Astrophysics (ISSAA
2021) for college and university
students, which was held concurrently
with the Refresher Course on
Astronomy and Astrophysics (RCAA
2021) for college and university
teachers, was conducted by IUCAA
during May 10 — June 11, 2021. The
events were conducted virtually
through the Zoom video conferencing
platform, and also simultaneously live
streamed on YouTube. This year we had
received a very enthusiastic interest for
the Summer School, with more than
about 1,300 applications. About 750
students, pursuing Bachelor's and

Master's degrees in different scientific
and technical disciplines from different
Indian colleges and universities, were
invited to attend the lectures. The
intensive lecture series consisted of 30
different topics, ranging from the basic
pedagogical lectures on introductory
astronomy to more advanced talks on
cutting edge research. The broad range
of lectures were meant to introduce the
fundamentals of astronomy and
astrophysics, as well as give them a
flavour of the current developments in
the frontier research topics and
techniques. The lectures were delivered
by faculty, postdocs, and PhD students
from IUCAA, along with a two-part

guest lectures on Astrophysical
Turbulence by Dhrubaditya Mitra
(NORDITA, Sweden). This year, we also
had live demonstrations of several
astronomy related experiments to
encourage the participants to gain more
hands-on experience on astronomy, and
the topics included experiments on
radio astronomy, demonstration of
building a small telescope and its usage,
and a tutorial on an open source
planetarium software Stellarium. The
live demonstrations were organised
jointly by members of the TUCAA
Teaching and Learning Centre (TLC)
and the IUCAA astronomy outreach
team. Recordings of most of the
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lectures and demonstrations have
been live streamed on YouTube, and
subsequently made available for
viewing, which till date has garnered
around 20,000 views in total, and still
counting. The events were strongly
supported by the entire staff of IUCAA.
Zoom video conferencing and YouTube
live streaming were coordinated by
Santosh Jagade, and Sagar Bhosale (both
from IUCAA). Dipanjan Mukherjee,
Nishant Singh, and Surhud More
(all from IUCAA) were the faculty
coordinators.

Neem Seminar

18.05.2021 Subenoy Chakraborty,
on Is warm inflation in
Einstein gravity quasi-
stable: A thermodynamical
description?
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Refresher Course on Astronomy and Astrophysics

Experiment Setup

Inverse Square Law Experiment
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Result

The Refresher Course on Astronomy
and Astrophysics (RCAA 2021) for
college and university teachers, which
was organized concurrently with the
Introductory Summer School on
Astronomy and Astrophysics (ISSAA
2021), was held during May 10 - June 11,

2021. Due to the prevailing pandemic
situation, RCAA was held online with
the participants interacting via Zoom.
The presentations were also live
streamed via YouTube. About 200
faculty members, and early career
researchers from colleges and

universities across the country were
invited to participate. In addition to the
lectures, which covered some of the
basics and also many frontier areas of
research in astronomy and astrophysics,
there were a number of hands-on
activities, which the participants could
do at home. The participants conducted
these activities in groups, which also
facilitated their learning from one
another. The activities included
astronomy-themed experiments using
gadgets available at their disposal,
assignments based on Stellarium, an
open source planetarium software
package, and making pedagogical
videos on astronomical topics they
learnt during the course. The
astronomy-themed experiments were
based on understanding radio wave
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propagation using a mobile phone, and
a laptop as a transmitter and receiver.
These experiments designed by Jameer
Manur, Ashish Mhaske, and Prakash
Arumugasamy (all from the Teaching
Learning Centre, Astronomy Centre for
Educators, [IUCAA), involved exploring
the inverse-square law, and the effect of
putting areflector. The set up and results
from different groups are shown in the
accompanying figures. The participants
made several short and informative
pedagogical videos, and found the
Stellarium assignments given by
Prakash Arumugasamy valuable, for
using this package in their regular
classroom teaching.

Also, there were Optical Telescope
Primer sessions during May 18 - 19,
2021, which covered the basics of optics
and telescopes as well as step-by-step
demonstration on how to set-up
different types of telescopes, and how
one can attach cameras, accessories, and
mobile phones to them, in order to
capture images. Projects were presented
by Samir Dhurde (IUCAA) that the
participants could try on their own,
and carry out meaningful observations
and measurements. Atharva Pathak
(IUCAA) demonstrated the setup of the
telescope and its accessories, as well as
explained the working of various types
of telescopes and instruments.

Workshop on
Online Pedagogy
and Evaluation

The Workshop on Online Pedagogy and
Evaluation was held online on June 30,
2021, to discuss and share experiences
on these aspects during the current
pandemic. The workshop was attended
by about fifty IUCAA Associates and
astronomy educators. The introductory
remarks by Somak Raychaudhury,
Kandaswamy Subramanian, and
Dhrubea J. Saikia (all from [UCAA) were
followed by a detailed presentation by

Back Reflector Experiment

Itz Lemi

Result

A section of the participants of the Refresher Course on Astronomy and Astrophysics

The Refresher Course was coordinated by Dipanjan Mukherjee, Nishant Singh, and
Surhud More, with Dhruba J. Saikia IUCAA) and the team at ACE TLC overseeing
the evaluations of the participants' understanding of the course material.

A section nf the participants of the kabhop on Onlme Pedagogu and Evaluﬂtmn
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G. Ambika (IISER, Tirupati) on their experiences with online
teaching and evaluation. Sahana Murthy (Educational
Technology Interdisciplinary Programme, IIT — Bombay,
Mumbai) gave a lucid presentation on enhancing online
learning processes, shared results of some of their surveys,
and made suggestions for best practices. Ramana Telidevara
(Founder and CEO, CodeTantra) gave a very detailed

Colloquia (Ontine)

08.04.2021  Anupreeta More, on Gravitational lensing
studies in the EM and GW regime.

22.04.2021 Hum Chand, on Probing the central engine
and environment of active galactic nuclei.

06.05.2021 Ruth Durre, on Testing general relativity with
cosmological large scalestructure observations.

03.06.2021  Oliver Hahn, on Cosmology at the interface of
numerical and analytical techniques.

15.06.2021  Bhuvnesh Jain, on Lensing and cosmology
with the Dark Energy Survey.

17.06.2021  Tomaso Belloni, on Aperiodic variability

from X-ray binaries: 50 years later.

Public Outreach Activities (Online)

Lunar Occultation

On its YouTube channel, IUCAA SciPOP arranged a live webcast of Lunar Occultation
of Mars on April 17, 2021. Ayan Saha (from Tripura) had joined to demonstrate the
Immersion (Ingress) of Mars, and the team from Pune of Amateur Astronomers,
Jyotirvidya Parisanstha, demonstrated the Emersion (Egress) of the occultation. The
programme began with introduction and details about the event by Samir Dhurde
(IUCAA), in 4 languages, viz. English, Hindi, Marathi, and Bengali. The programme
was hosted by Atharva Pathak (IUCAA). Tushar Purohit (IUCAA) conducted a virtual
sky session in Hindi. More than 8,000 people watched the occultation eventin YouTube.

Yoga with Stars

HOSd Wich BhE stalns

description of their assessment platform with online remote
proctoring, which generated a lot of discussions. Prakash
Arumugasamy gave an overview of our evaluation processes
using Google and Moodle, while Sukanta Deb (Cotton
University, Guwahati) made a presentation on how to make
pedagogical videos using the open source Linux platform for
online teaching.

Seminars

01.04.2021 Sandeep Kataria, on The formation and
evolution of bars, and its impact on galaxy
dynamics.

14.05.2021 Shasvath Kapadia, on Gravitational-wave
astronomy: Detection and inference.

20.05.2021 Suvodip Mukherjee, on Panorama of the
Universe with multi-messenger observation.

10.06.2021 Nisha Katyal, on Atmospheric modelling of

terrestrial planets in interaction with its
interior.

Live viewing of Mars Luna

ILUCHAR BSErONomY PUDLIC EUENS

n from IUCAA, Pune

A project (video series) named, Yoga with Stars was started around
mid-April 2021. The work for this project was started in October 2020,
and the ITUCAA SciPOP teamwas collecting stories of Nakshtra in
Indian mythology, and connecting them with Yoga poses. This project
attempts to get school students (and adults too) to find a connection
between themselves and the sky while indulging in a healthy Yoga
routines. It creates/adapts stories about the sky to engage the attention
of the students and keep them interested in beneficial exercises. Yoga
with Stars has experts in yoga and astronomy, getting the audience to
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stay fit, and also follow up with observing activities with ~ conducted during May 5 — 6, 2021. Forms were circulated
the real sky constellations. among the students to get a feedback of both the sessions.

The feedback was very encouraging, and the programme
The trial session was conducted with around 20 school  was found to be successful. The series was coordinated by

students during April 2829, 2021, on the topicnamed, The  Shivani Pethe (IUCAA), and Samir Dhurde, in
Dhruva Tara (The Pole Star), and the actual session was  cpllaboration with Breezy Ocana.

Workshop on Zero Shadow Day for Educators

The first session of the Workshop on Zero Shadow Day
for Educators, co-organized by IUCAA; Vigyan Prasar,
Government of India; and ASI POEC, was conducted
during May 1 - 2, 2021 (in English), and the second
session during May 8 — 9 (in Hindi). Around 300
educators from all across the nation participated in these
sessions.

What is Zero Shadow Day? How can people have fun

experiencing it? How can Educators and Science variety of resources to aid one to learn and effectively communicate

Communicators best use it to share important more about Zero Shadow Day were addressed. The workshop was
Astronomy concepts? Answers to these questions, anda  coordinated by Samir Dhurde.

Zero Shadow Day Workshops for School Students

Orientation Workshops for observing Zero Shadow Day were organised
by Kothari International School, Pune, in collaboration with I[UCAA SciPOP.
In the workshop held on May 11, 2021, Sonal Thorve (IUCAA), Atharva Pathak,
and Tushar Purohit were the resource persons. Fun activities to track the shadows,
and thus, the apparent motion of the Sun along with using Android applications
to find the Zero Shadow Days at their places were shared in this workshop.

A workshop on May 29, 2021 addressed the details of the DIY experiments
throughout a year to observe the Sun and the shadows. Around 120 students from
8 schools across different states of India as well as from Sri Lanka participated
in these workshops. The resource person, and the coordinator was Sonal Thorve.

Zero Shadow Day Workshops for General Public

Anumber of Workshops on Zero Shadow Day were organised by different Science Clubs in Bhagalkot,
Bhopal, Delhi, Goa, Lucknow, etc., during April 27 — May 6, 2021. Tushar Purohit was invited as a
resource person. He talked about hands-on activities during Zero Shadow Day at different locations
and calculations, along with covering different types of citizen science programmes in different fields.
More than 100 people participated.

District Level Interschool Digital Science Project

IUCAA and Shriniwas Patil Foundation, Satara, organised a District Level Interschool
Digital Science Project competition on July 5, 2021 and was was coordinated by Sonal
Thorve. Around 50 students participated, and they submitted short videos of their
projects, and explained them in detail. Sonal Thorve, Rupesh Labde (IUCAA), and
Shivani Pethe judged the competition. Interviews of all the students were conducted
through a digital medium. Samir Dhurde, and Surhud More interacted with the
students and motivated them at the end of the programme. As the students were
interacting with the IUCAA scientists for the first time, they were very curious and
happy. Shriniwas Patil, and Surhud More declared the winners at the end.
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Zero Shadow Day Session for Fergusson College Students

On May 4, 2021, about 300 BSc and MSc students of Fergusson College, Pune, joined a Zero Shadow Day session, which was
arranged at the invitation by the College. The session included a detailed explanation of where we can observe Zero Shadow Day,
and what all activities we can do around it. Samir Dhurde gave a detailed presentation, and showed a pre-recorded
demonstration to the students. There was a question-answer session at the end, which the students participated enthusiastically.

Communicating Astronomy with the Public Conference

The ninth Conference on Communicating Astronomy with the Public was =
organised virtually during May 24 - 27, 2021. Held over different time
zones to accommodate participants from around the globe, the conference
attracted about 1,346 registrations from 87 countries. Sonal Thorve,
Atharva Pathak, Shivani Pethe presented work on different projects of
IUCAA SciPOP. Samir Dhurde along with Arvind Paranjapye (Nehru
Planetarium, Mumbai), and Sonal Thorve conducted a workshop on Zero
Shadow Day as well.

Total Lunar Eclipse

A Total Lunar Eclipse occurred on May 26, 2021, and was visible
from the US, Canada, and most parts of South America. [IUCAA
SciPOP arranged a live stream on its YouTube channel, to show
the Total Lunar Eclipse visuals from various parts of the world, in
addition to commentary in multiple Indian languages giving
information about Lunar Eclipses, why they occur, and clearing
out misconceptions about them. Sonal Thorve, Atharva Pathak,
and Samir Dhurde presented information in various languages,
viz. Marathi, English, and Hindi, respectively. Preethi
Krishnamoorthy (Subau Observatory), and Avinash Surendran
(Keck Observatory) at Mauna Kea, Hawaii, collaborated with the IUCAA SciPOP team in sharing the live visuals of the Lunar
Eclipse, asit could not be seen from India. The session was coordinated by Atharva Pathak.

School Students'
Summer Programme

IUCAA SciPOP organised the usual School
Students' Summer Programme during May 31 -
June 4, 2021. It was a project-based programme
for the selected students of classes 8 to 10.
Nineteen students were selected from quiz
competition organised on the occasion of the
National Science Day, February 28, 2021. They
were divided into three groups: Sound and
Light, Solar Astronomy, and Lunar Astronomy.
Students did the projects assigned to them by
their guides, and presented on the last day. The
programme was coordinated by Sonal Thorve.

Training for Geography and Science Teachers

Gunawatta Vaadh Vikas Samitee, from secondary schools all around Geography Towards Astronomy) on
Pune, invited Sonal Thorve to guide Pune. She delivered a talk on June 22, 2021. Around 120 teachers
the Geography and Science teachers Bhoogolatun Khagolakade (From participatedin the training.
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International Asteroid Search Campaign

Tushar Purohit was invited as a mentor and master trainer by
the International Asteroid Search Campaign (IASC). Citizen
Science Programme was organized by Vigyan Prasar, and
Ignited Mind Science Club during May 2 - 27, 2021. Totally 15
teams participated in this campaign, and there were 43
primary discoveries of asteroids. All participants were from
different parts of the country.

‘ g sl ° 7
Webinars I Indian Science Communicators’ Groy,
#

(akemvmanch@gmail.com)

Tushar Purohit, on Citizen Science in
Astronomy, for the Indian Science
Communicators, on May 18, 2021;
and on Lunar Eclipse and Superstitions,
for the Innovation Workshop Science
Club, Shahjapur, and Abdul Kalam
Science Club, Shahdole, Madhya
Pradesh, on May 26,2021.

e

Citizen Scierice In Astronomy And
An Overview of Zero Shadow Day Activity”

‘vﬁ-

*All the SciPOP events videos can be found here: https://www.youtube.com/c/IUCAASciPOP/

LIGO - India Education and Public Outreach Activities (Online)

Workshop on Build-a-Detector

LIGO - India, in collaboration with the Newton-Bhabha
Group, organised the first Workshop on Build-a-Detector
during May 31 —June 11, 2021. The objective was to teach the
post-graduate and PhD students in India regarding the
Gravitational-Wave detector, science, and related hands-on
experience. Thirty-one participants from across India were
guided on the necessary precautions to be taken in order to
design, and concept of building, as well as the likely signals to
be measured. The sessions consisted of a set of lectures from
25 international GW experts followed by assignments. An
interactive Q&A session with GW researchers enabled the
participants to discuss and ask questions about each topic
covered in the lectures. The last day of the workshop was
focussed on designing their own GW detector by the teams,
and the team members with the best design were awarded 10”
Android tablets. The activity was jointly coordinated by
Debarati Chatterjee (IUCAA), and Mariela Masso Reid
(Newton-Bhabha Group, UK).

iPhone Vicky
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H y- a e 'T Ananthakrishnan Abhinav Patra

LIGO-India:
An introduction

How scattered light affects the IFO
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Somak
Raychaudhury
Inter-University Centre for
Astronomy & Astrophysics, Pune

Online 31/05/2021

i

Presentation in the Conference on Communicating Astronomy with the Public

LIGO - India EPO presented updates on its activities carried out
during the restrictions posed by the pandemic in the ninth Conference
on Communicating Astronomy with the Public (CAP), which was held
during May 24 -27,2021. The theme for this year was: Communicating
Astronomy with the Public in the Age of Global Crises. The oral

presentation was delivered by Vaibhav Savant IUCAA).

] Gravity Matters Blog
gravitymatlers
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LIMMA Video of Bernard with Martin

On the occasion of Professor Bernard Schutz being elected the Fellow of the
Royal Society, LIGO — India launched the YouTube video of his conversation
with Professor Martin Hendry, during the Conference on Multi-Messenger
Astronomy in the era of LIGO-India (LIMMA) 2019, held at Khandala, India.

Thelaunch was on May 14, 2021.

GW+Space Toys Workshop

LIGO —-India EPO was invited by the St. Joseph Academy, Delhi, to conduct
a GW+Space Toys Workshop, which was conducted on April 16, 2021. The
main objective of the workshop was to introduce the field of Multi-
Messenger Astronomy to the students with the help of space toys, and
interesting DIY activities. Samir Dhurde gave a talk, where he introduced
astronomy and highlighted why studying astronomy. Debarati Chatterjee
gave an overview of the life cycle of stars, explained the terms - black holes,
black hole mergers, gravity, and explained the detection of gravitational
waves. They answered all the questions in the Q&A session. Sonal Thorve
gave a talk on what is astronomy, and took the students through the cosmic
voyage video and explained various astronomical concepts including the
concepts of the astronomical scales. Shivani Pethe demonstrated the space
toys and explained the science behind them, and made the session
interactive, which was one of the highlights of the workshop.
Shrriya Kapoor (GWSC
participant) gave a presentation
on gravitational waves:
exploring the playground of
cosmic activities, explained the
GW science concepts with the
help of fun animations, and
gave information about the
LIGO -India project.

Visitors
April - June 2021
Vidushi Sharma

Gravity Matters Blog

LIGO - India EPO continued to engage the
general public and GW science enthusiasts
nationally and internationally with its diverse
and varied contents in the Gravity Matters Blog
during April - June 2021. Karan Jani (Vanderbilt
University, Nashville, USA) was invited on the
podcast Listening to the Cosmos. The section:
Glorious Women in Astronomy featured many
women, such as Sumedha Biswas (Radbound
University, Nijmegan, Netherlands) Anjali
Yelikar (Rochester Institute of Technology, New
York, USA), and Anupreeta More (IUCAA),
contributing to LIGO - India and LSC. There
were other diverse features about GW science,
such as the black hole week (April 12 - 16, 2021),
and quantum gravity. Several major milestones
(O3a lensing, Intermediate Mass Black Hole) by
the LIGO - India Scientific Collaboration were
alsohighlighted in the blog and social media.

Long Term Visitors

Poshak Gandhi, University of Southampton, United Kingdom (Adjunct Faculty);

Visitors (Expected)

August 2021
Sayak Datta, and Savithri Ezhikode.

Khagol (the Celestial Sphere)
is the quarterly bulletin of

TUCAA

email : publ@iucaa.in

David Hilditch, University of Lisbon, Portugal (Adjunct Faculty); Ashish
Mahabal, Caltech, USA (Adjunct Faculty); Ninan Sajeeth Philip, Artificial
Intelligence Research and Intelligence Systems, Thelliyoor, Kerala (Visiting
Professor); and A. R. Rao, Mumbai (Visiting Professor).

We welcome your feedback at the following address:

IUCAA, Post Bag 4, Ganeshkhind, Pune 411 007, India.
Phone : (020) 2569 1414; 2560 4100
Web page : http://www.iucaa.in/

Fax : (020) 2560 4699
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MSTHR IRARDIT argfieess § gl ¥a@1 Aol TR & que™ & f3U e daie o
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fowail R rf R TE &) U SITHUT & JSIET, I TR AT H @i e vd e wower § Wiy
g 12 fes we auf I TTEarsy sedia iy 6 |y T & &1
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Xiaoyan Chen

Tebogo Mashile

fS<T T e Bdert g, (d.1s.s0g,of.) @ies st & &5 # HeaiT o & fosg
ST AT Q211 DI U ol UG el &1 39 aY, YR 7 foa~T o bl reerdT Jgul di iR
T AR W, M1 3R AT vd Urenfidh fareamT, R wRaR, 7 gt = |geh vu | 7df
&t vs.5g,of). §3& g Th NS §3& DI A Y| S5 &7 A 19 7S | 20 7,
2021 % SIRM, MgenT § faar 17 o | o & ardl i & (S1ofie, o, TRd, B 3ffR gfaor
3fthapT) 2y ufcrrft SufRrd o, SR 50 I oft ifee ufcrrft el vd aReR!
STBHRY &1 ATeDT & 3TSTAT, SSP H FT S TS 3T T TNl § eTel I e
freafiensa, figh; Il @e i warener; difad 3§ srdu™ & fou sifeas dex
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Qe ; <f1 ITHIBT WS Ararsd); Sudct, < srhier; ud Here NI hregeH,

Zfaror arhieeT omfires eft|

99N> fdsirer vd deiics sitfcrdbt A
u3cRIIcAD ficHadbIortel forfds

Bider Ud fqeafdenesdi= s=i & fou @me
e @ we difadh § aReercds
MA@ fIfdR (ISSAA 2021) & wTer-
AT Picsol G fIeafdeney & aredmdt &
fou @efae vd @e wifad § gaeaaf
a1 (RCAA 2021) BT 1S 10 Ag-
11 ST 2021, & SR ITIHI GRT fohar
T BrRIHHT BT RS qgTe S difear
BIHRFT TethiH & H1em T mam ofik
I T Y S W A b1 A (S1E9)
gIRYT fopar marl g9 9, & iy e
farfaR o fesq 1300 9 ft 31ree ure &g, it
ey IS fIfaR & ufa @ & 797 ° g9
IS INE Ud Bfd Pl Ugef o 9Ra &
foftrsr wiasr qen Reafemsal & -

3T ST TG A RITST A FTTD
AT FTTDIR SUT TTH PR a3 ST
750 B! Pl IR § Hg9rft 8 & 5w
MR v T o | 39 ud AR
SEREAT H 30 T3NS faw Pl amfies
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Y IFTHY A Hafdd @it e
IR S | R Y 39 faRga
RIS BT 92T TS I @ @M
W%Wﬁw&%ﬁaﬂﬁiww
dp-ipl § 8 %@ fAery &l STHabRT AT 27|
ARG, AYHT & AhR,URCeP T

v &), Bl gRT ST TUI 59 Arer-arey

§3% & Ugs T 37 S & HRIFRREl gR1
|§ICN1 Eﬁ T HI‘MI\JHI. I§ICN‘I SCM(’)C
TSNP 31k Ser Aead (d.ans. A E.)
& T TR IRelpRoT Y MU AIoRid,
oy e TR & URTfad o
TR T g3 | ¥R 3, J U A IRRApROT
fhU Tq IR SrfRrepTRAT GRT A fevaforr
6 TS| AgULTT, SFEOT YT A R fya=T
Aferareg gRT .08 s oft. &t 7 ff d8& &
Hdheu F qaR fhy MUl fug sy St F
fSrerT 3o & ossl & dta AT g
¥ Hg@ Pl XG@ifhd fHar TRd Qo J
<efeT g, g fresy st TRiee &
fmfor R v Tt @1 IS B, 3R SR
6 RaTE & fosu Afraresa ot Rare o

g 7 5 965 H Ahoagd®
IS & fo5U STRIT T IR Bl 9=
fear sk & 7 2022 o fusseg St &
ST S Y AOEMHT B & 3T Ua
&1 3 o @1 TSI IoT THT (3T
SRI f35a 7 o, St R ft.ve.seyg,Sf. &
AT arege gl

gaTec sl GRT Tl i wai v
W 3 9F @ Afaf e I
(T.eneREenE.dly, wied)l s a,
T TR IR @r @ies st # arfere
31fereh Tcier TGN 3rI9a UTH axH &g
Il I & o5 @ies e & Heferd
B TR BT e (1) e oft
oyl § M @e e o wanT, s &g
TBRDIT & o7 o TigefH vd ST Su
oI 3N AR TSI ATFCIIR TR U
FeIRTs s ol e (B15a) uee @t
M Hgh P9 A SMIHT & NI —
freor &g (Sus ) vd Y@ WS
I emHesia g & Al gRT fman
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P YouTube WR e saRa fpar wam @

T, ORI 319 A ST 20,000 IR @ ST LN T E e ﬁ' Nl
@1 & 3R orft T et o5 &1 prfepmt 2 F','-‘ = £ "M| N
DT YD & IR HHAG F guf ¥9 ‘]"‘" Y - i.r—'ﬂi ;i;f "}‘é’-’%
G HTH 37| I SIS 0 AR A e i“ 34 “_.‘_; i Y 8
(T &1 arget ) 7 S Aifar dpT e r‘ :'iﬁ.- f,f LA
T YouTube T Hrer TAIRT Eﬁrwﬁvﬁ A ¢ | F@'ﬁ FAE 3 BB
fepn 1 em Sator o, e e site - (GOSN TR 6 g R KA
ges AR (At STRIT ) HeprT THAoTep Al n LR O e PR L |
LM s B BERNM E R ENE
221 - ROy EN BEEYE N 7
BER A IR ERGl R R Gl
WTO FAMI AR D RN
e M A omm=a R 7 RERE 8 gn
) 5 P AE.LPNR P R e
18.05.2021 AT ThAN, 3o arf PR EH W o9 "'t_w“ BIEN 7 IRX
T T ST Rd R S A R R e R
S pR-Rs T DERRFEFEYS & ¢ 4 &
MESGEOSEE 0 BRI A "Eil 3 .
o oR BRI £ Jica(h GIHER K

fo181pl B 2aellcl fdsirol dbg
fareror arferm g vd i wwTeE &
e e @ @ ie Hifad § gaeaat areumssd

Inverse Square Law Experiment

Experiment Setup

Dicvel G faeafdensd & sredmad & oy
Tle fae W@ @me sifgdr § gaemaf
IR (RCAA 2021) & HT—Te] TS

T adTe ¥ 9% Y@l HEMR & BRI,
RCAA @ 3MENH S & #Aedq 9|
TR & 1 NS FaTecHd UGl

s W e difdd § gRercas
AT fIfeR (ISSAA 2021) T 3
10 7S A SR 11 I, 2021 & SRM

& forar Tl yegehieon @l |t YouTube
W ler vRd fhar W QU W P
fIeafdeneal v dics | STHT 200 BT

TS AT 31! PRI RRTT Dl Ursarehy |
Afyfesd 8 & fau embfaa fasar mam e
a9 ARG IR ¥ Te s @
e HRY & STET & g g qe
®g IR Hgid &7 oft e &, RCAA &1
Hgwayuf T I8 o o tceshy # o Ok
TRt 39 BR § Teder 39 F IR A |
gfeeifial 7 g9 iRl o1 g d
ErTfoset fapaT, Ty I Wep—gR A ¥
T HAerRIdT et | areashy 5 ufefiy & exi
Y IuBey NIe BT WM FN g TS
IS R 3MeTRd TR o1, EBTRIH,
3 3N A T3+ R AR oot IR
amenRa frad &rf (smrgemie) oA QiR
UTSIehH & SR HIG T T[St uR
Sterfores difear s ontfe wfcrfaferT enfires
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off | e e fawr & wafera v, e
TN HEROT I A R MR | 37 T
H AIET8 AT SYSIT BT SYIN T-AHIeR Td
Rftar & w5 o mam) SR 73R, ey
TE¥ch, Ud Ueh12T SO GRT f&iTg feby
O v A (3 eft eremge- e g,
frerent vg WMo =T &g, 3MgaT 3 &),
Goshd i FRH BT AU, U ORI
aRure enfies o faftrs gl it caven
g oo o REl § fGEm gl
gt = o &g va fremg difear a9,
i umta  pgmEIET gRT fiU
W Roem g Rt (NgHe) @
3o afid e ereads § § Udhel &l
ST A & fosu ercafdres weeaguf ur
QeTT UTGhH T HANST SieTT JRgett,
o Rig, @ geg IR &A1Y ¢ET .
Afpar gr1 fam mm o &R uHtE.
Ao Al B Iy Al & 9R |
TRTATA Y ST & Heai Bl SERE R
Tt eft

SIS fRreeme vd qedieh, vy wR
30 S 2021, B U SIS BRI BT
QTSI f3haT TRIT 1T | § BRISMT BT S,
I TR & QR AT e wa
T S Uge3il TR Taf T Ud rgval
DT AT BRAT AT| BIIATST F ST G
SMTYhT HEDhH! (SATRIVCH ) T T e
& free SufRa W@ AWe IREE,
e G vd gar o1, Afsar (e
Mg A) GRT U el o &
q9TTd Sif. AT (IMENETALRR ferufar)
GRT 9% TSI NI Ud Joid
TET SgHal W T ORI IR TR0l
fepaT T BT Hqfcf (TIheFTS CTesoll
ERURIeo 1) LA R R c e
4eg) 7 3fHaTe g ufhare § Jer
BM A et garemg YRR 3T,
IEH P adamil & giRem | 6y &R
MBS 3TEITI Ud Yo P 37T TRIh
H IR IR & fosu Ferma U1 T AIgarT

Back Reflector Experiment

3/778737 Rr&orerey {77 FoT[ BT G¥ BTN 1;’ 177%?77779??7? 284 37377777

(FReeITIh Ud RN, dlec) A o1 NAIC HideRiT & A1 319 YeidhT B JISTT b
g g1 faveger v o, foraeh theswerey el ARY =l g3 1 epIeT STOFTRITHT A e W
TS T IUANT e gAY Fedich-1 Ufeharati o wfam faaxur f&ar, S 5 Jepian <9 (Pl
fJeafdenes, Tarerc) = TR NLATa o fo5U 3N AR foseTarT ThethiH T SUANT deh

SharfOren e TG ST Bt Tifea oR TRttt fem|
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o - . N &
IR ardfciy (sitoiorsor) 30| | (Ve T4
08.04.2021 gl AN, 7 W ey, et F 01.04.2021 w9 werRar, I=f &1 Fmir @ f[Jem &k
TR0l SRFT ST | STTPTIIIT b TiyefiesaT TR ST I |
22.04.2021 A de, Ifpg T TG F BT o _
qfaRUT Y TERTE A S | 14.05.2021 LTIRAd HUTSAT, TIATHYI - GG fA=T:
06.05.2021 U (Ruth Durre), F&is el g T W SIEACKCIRl

TR JFARDAT B AT AHFT AT BT

e 20.05.2021 AT HE@SH (Suvodip Mukherjee),

B EHCIREAIC EClCa MG | DR S|

03.06.2021 3iffeax 89 (Oliver Hahn), WIS Td
fIedTUTcHd qeheiinl & RIS W Faie ARl
[EEIE] : :
o 10.06.2021 fRen wears, TSI T8l & argHeST ufem™
15.06.2021 YaAel S, S ol §d & 1 SR wd P, -
ERISACEIE SRl

17.06.2021 MR gt (Tomaso Belloni), TRI—

g @ 3Tadt yRad=efiiesar: 50 af are|

N O\ A AOZ

Ardiiiold SIfcdI€RIl (ifotesrsor)

dg Tgul

3T SciPOP 7 319 YouTube 96 TR 17 37 202 1 &l HIS T8 b TG JLUT b B3d JGPRT
&t crawer &t oft| $iRd 3R TRt (AYRT), 15 UE & @19 (Wa9T) Y ueRfd ava & fosg anfiss
U & qor Sififeg aRwiwer, qur & e Tieiq] T FHg T0 Bl JT STawerali B ueiid
R o o5 2MTIHES BT ATI 5 DRIHH DI FOIATT 3T THR Y (TRYEPT) GRT BRIHH BT URT
g fareRur 3o, feat, #RIST, e STTesl §7 =R w113t 5 < 3 83 | PRIehH 2T Ferres A1ga e
uTeds (3MgaT) 7 f3ma, sigd QR qRIfET (3mgenT) =1 &t o oyt areprer 9= ot ST o
71 8000 A Ht 31f&1eh BT 7 YouTube UR TgUT i Ig T @t |

Live viewing of Mars Lunar Occultation from IUCAA, Pune

ILGAAR ASERONCMY PUBLIC EUENE

e & AT A

I (qa%hi bl HT) TaReeIqul IR fowTeraf H aMfies el gU 370
TS ST P §er &b Ta DT G dhl DA PRl & | I =
T 3T PR T STHBRT AR B ShT DT 1T W& &b
5T 3TepTer 3 IR B BRI IR BRell &1 T&= P 1 AW (AR
e g verd) & oW v @ e & s €, S gefal @
e & & o IRT axd & 3R aRafded e aRmSS
BIF a1t TR T sraete oft avd g1

TS SIS I 28 3T Td 29 31l 2021, Bl I fohar
T T, FAH ST 20 TRo B A 8¢ &, FF BT g
ga a7 (ga arn) o1, iR aR<fde T3 &1 e 5 -6 T8
2021 % SR fohT 77 o7 | Q1 A1 o IR H Tfcrfehar wme &

HO9d Uich She Shans

et & A1 AR (AT g werd) e g (s

RIS &1 o3I ST s g 2021 &b Hea H g5l g9
RTSTT S TIT BTHebTST 2l JR3TI SAebgak 2020 H & g8 off
3iR 3TRIHT SciPOP TF 7, IR URIOIS PHermall | F&r h
HEITAT TH I Y 3R S TN gorail A SiisT| Ig TR =i

& fosu BT &I B ST TQ1 IR 98 & HicdTeT o dTot
off| PRIchH AhesIqdeh U G3T| SRS BT FH-T faTT

U3 (STRIET) U FHIR S = sToft aATepriT b g & g
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farerpt 2 o BRI fiaw W FrfeneT

farerept & fosu o BT et bl BRI & S A & 8-
SIS JTRYHT; FI=TH TRIR, 9TRA AP AR ASI POEC GRT
01-02 5E (3T H) 3R G A Bl J-ISH 08-09 78 &
SR (&S o) foram am 37 = ¥ qR QU R A FHT 300
fereren gt gT 21

S[FT BT fa™T T BIT & 2 BN SADT 3T e T Foll e
HHUAT3N Pl AT B P SN 3t aRE A fohed
WGWW?WQW?;%%WQQTHW ﬁm%%qﬁrﬁmaﬁéwﬁﬁaﬁmaﬂélmamww

R 5 TR ¥ ey TR T ST e @ S R ey TR 88 G R

TGS Bl & U T BRI aW R SRieTSN

"I BT Rt A o f5U DISRY $evmeMS Thes GRT UREITCHS BRI a7
SIS AT SciPOP & AFIN 3 T T | 11 75 2021 DY SRARIT BrIaT H,
e AR (Mg, 31d ured vd guR gRIfRd Qs &1 g1 srfenar § il al
P T R 7T BT fEa Y ifcres areafdendT o A9 2q BRI &l YISt g &
fo5U FogR TR 3iR Ugigs Ufteschar™ &1 SURIRT &l o AT TS It At
UINEAIEIRERIEIT

29 7g 2021 & FRIAS § GF Td BT F EBET I & fov R af F oy
Y SrTSATS HANTH b fIaRul 1 HEIfe fharT| 37 prienaTei # 9Rd & fafre Il &
8 UTBATHT3A o AT AT BT D TSATHISH A ST 120 BT AgH g4 o | AHS
oIRT 7 fILST Ud FATad I QI SIfHrepT 1aT P

3 STl & 5T g BRI figw

27 3% — 6 13, 2021 % RM IFISHIC, WIS, g, = onfg & Al A= oo gRT g7 BRI s
R HY TR BRIMSIS BT AT 51 71 GIR GRIFET Y fAdwst & w9 H e faar mam o | 32 g7
BRI g & SR AR &3 § 315TT—3157 TR & ANRS dsif-id BRIcGHT & A1—arer fafds Tt v
TUMHTSN B b ST TR IR & aR T S| BRI 5 100 | ot 3rféres S1 = 9T fosa

SJTQ,EWQET CISEINRICCEARSNEERIGINERIECRICEAEICERACAR RGNS
¥ f$iiee faem ufRaisiT T &1 s 5 a1 202 1 &1 | g uffiar O 'SATARA's HTdopeTdel 3iE:
H ST 45 9 50 B A Ul T qerfell BT 7 3T uRaeIs % Bie-vle KR et
AT TR U Td a1 ORI ©U A TaEIaul 7| W6 ofiRd, ®Ue a8, T4 ferart

US 7 TR 7 wterc @1 S | Tt BT O ATATChRI T TS fSfTes H1edd
3 o mam o1 iR g T Geg IR A Prfehd & 3id H BEl A STl b id I Uk
IIH Td G A | BRigH & 37t A shfiars urdtes va geg AR 7 feidrer & = enfyd fm it kel il

YU BicsS & (Y T BRI e BRISST - 04 A 2021

7 BT a4 W &1 T a1est TRITAfRT &t driemeT § =i Bicsol & &t TAw. Td UH.QEAT. {3 & &9 300 BT e gl o1 54
31 & SIS T ATV PlcsoT GRT T 7T 7| 5 T3 H &9 7T BT T Pl STIBID DHal dhx Ahe] ¢ Ud §H S Ha I PIf—pIeiy
TRt R e 8, 39 IR § 21fde Tquar A IHaR) & 181 TR g8 A 811 df fidid (ppt) & A1ead | R SRt < vd gd-Repise
TG TS| SrRISTTeT o 37 H Y Ul 5 H BT - 9g—aGes AgHT fos |
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RCAA & U efevpia &1 SuART 31k AR 9 - 18 | 19 U 2021

T T d Wi wifadh § gaeaf ureasy (wiast vd fieafdenea & et & f5v) & oiarfd 18-19 13 2021, & gRM
aNifeedhe oy uRay (VISR Td UgeH I <Ml fham T | ¥ &g aral o Siavia fapam 7 o o arffeead wd ehlapa
Eﬁgﬁaﬁrwéﬁwa TS AT ThR &b feshIg ol fohd TehR TR foham ST 8, SHeT aRul-GX—aR0T UGefH, ga ot

: Bl 9 SARA & fou foRau § B, TG USRI, T4 HS BIF Pl $ Hesd IR Fdhd g, NS a1
i off | Ut aRaSTTat i eht o 18 R uferrft g o ads arefquf sraaidn o e
o g I URATIT o et & | IR ¢S GRT P65 3 UBR Bl RIS bt TRt fomam 7 g
TR qRT &R & 5T o epdt & 3IR Rt I8 Uall =15 Aeball & 1o o 310 fosy i fepe 1o
HHTEF! BT fF TR A SUANT P | 37 UT3dh 7 SfesxdIv & ATy Td S STERID SUSRUI Pl
TR fora, mer €\ fafirs ueR & cfosvaid 3R Iuaon & &1l @t fovgd ®Y @ STHER! gl
T3 BT HATHT THR g T4 3rerd urads gRT fap |

ATaSife T ST § @e s &1 dar

A ST B GG IS & FaR0 R Ald TG BT IR 24 I 27 18 2021, * Yot
& SR IgoTe wU A fa R omi R SR $ Il B IR dRe & fou
3T~ T &5l H SR Y TY 9 A 5 87 <2l § 1346 Tfiehwur gU|
e ARa, 3rd uree, Rt U3 7 SciPOP &t fafte uRarsmrstl w &rf megd
o1 AR g o A7 SRfAg RIS (780 Wi, §u3) Ud A ARa 7 0 BRI
e R wRfereT & M foa|

qof =g 18w

S, 26 7 2021 I Yol =i5; TGV EIAT AT SR IE HNDI, HTST Td GI&I0T
smiRet & fdrenier fevmal # fews faam| smget SciPOP 7 95 T8u W
IR aRdiT vTeTeT § 9Ty @R & 3rSTaT, TEUT FAT 81 § 3fR P
IR H o5l TRV bl G bRl gU T b et 37esT gl 3 quf =i
TEUT & o1 Bl @M & 5T 31U YouTube e TR TE0T T Hle
TRIRUT 35T 21T AHTe5 &R, 31erd uredh Ud FHiR €8 gIRT el TRIT,
SIS, Ta it St fafyst ATTar & SR v Y 11 Ifeh dg Tg0r
P ART e Q@1 ST FehdT T, $AfSY diA1 fhar, gars & wifa
PRl (FATS dGTHT), ST GG (Db IGATSHI) 7 5 T80l &b

BTEd ST DI AT B H IMIDT SciPOP FE o AT AN 5T | 31erd UTaeh GIRT Ao bl Falles fehat 7217 o |

TR BT BT HHBTAT BRI

3T SciPOP A 31 7E H 4 I 202 1 & GRM AT IG5 BT HSHBISIT BRIHH BT SRS
o o1 Iz 8df & 1041 e & Taf~ BET & o5 URASHT WR 3nenia drigH o1l 19 B3| &
19T 28 TRERN 202 1, IER A G o 3TaAR OR SRS WA TfcrilfiaT # 31 g |
IS¢ &af g Uap1el, SR TS e SiR 95 @ies faeie = o |gl o fawniora fomar mam
BA! 7 37U ATfefel GRT I fosu FafRa &t 1€ aRarsmrsi @ g7 fovar silk S eiftw o
TR 53T | i T HaTe e 9IRa  faa el

qiives 7d frerT fovarept 35 fo5g sifdraror

Ui ate fara wfEfa, gur 9 9Fe ArfeeE @A & fou emmfAa fhar aml fOEH &Y &lR) vy W eareE e
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N .
| KHAGOL | 3@ 127 - Sferrs 2021 | 10



SIARTEIT &[5UE @It A=

TR QR BT SIARTERT ggug @t I (g v e ) gR
Teh ST IRTLIGTAT Ud & Tf21ere & & H ST fobam T/ o
ST TRIR Ud S¥1SCS HIss fIsTH dobd gRT MR 2-27 18
2021 & SRM, ARG AT BRIPH BT RS a1 T o | 39

SRR & Pos 15 gl = T fosa o iR gpguEl B 43 wrfen
IS g2 1 39 ST H 21 b ffirer syl <4 iRk wfdifes gu o

Indian Scfence Com

akcmymi

IR RfET 4 18 72 2021 BT IRA
s aret & fov @e e o
IR I8’ 39 v R areg™ An Overview of Zero Shadow Day Actl\ntv
fam ok 26 7 2021 B TR 'ﬂm 5

T AT F5d, AEONYR IR 3eGH | . =
B T T AEQIS, T, & fo5u
“Tg TR IR Sufdeany’’ fwy wR
R e

SciPOP & g & v fagR https://www.youtube.com/c/ITUCAASCPOP/ TR <1 ST Fahd 2

N O\ A

(_“5I$5ll AR2A IQI%H U.T:I m W‘ERH €I GIE))
‘Res-u-facaer’ = FrRfemeT

SN -TRA, = ~JST-¥TIT T P TN P A1 31 I3 9 11 5
2021 & SRM, fice-T-fedaey’ W ugssl driveT o1 e
TR | BrITTeT BT IR Ie9 TR H FIIDIR Ta U S, ST o
T~ A, fIST T U 3rNa & qR H e ST o)
TR R A 31 Uit 1 eif¥ered=1 g v fefor &6 veusr
&% AT-ATY FHMIT bl T AT I & fo5U 3Taeges ARt &
Heg H AffceE A T on FEl § 25 Wy Sy,
s & oS wRIFl @1 siddia o1, e g g wrf
(erTsTHe) A1 SfY. ey, ITHUMHAIST & AT TR AAGIHD
eA-JTR B FF BT ASH fbar T o1, e gfeifai &t
R H LTS T fawg & IR # U8 Y8+ W& o4 e & fosg S . _

Q:l’%rj:l’ m—“ zﬁr{f@w a; :)ﬂlﬁ'q' ﬁa?:l’ .q? ?:p:‘(@ g‘l?‘l’ :)ﬂ'qﬁ' E’q" a; fie- introductlor; low scattered light affects the IFO
St See, FgAD hY ARNBHEIAT IR TR ART €I dfga T o,

= Scafiored lght is especially problematic  the ight can re-enier e
‘scattorad :

chamber walls
Apuikd-a Nla.o

3R A APy P AT GHE b G Bl 10" TigS VICRKEHO® E—%“-QI—] —
Eeebe SR TEATTR o | AT Bt ik U W St Dot A soma i 1.~

. Raychaudhu =+ ' abjects
(3rrgenT), Td ATRTeST A1l A (g1 6YE, Ih) R FHi T espeiia B I ol
b2 T o | 2 ——— e

m%mvwﬂaﬁm%ww@mﬁm

24-27 93, 2021 & SRM, MR fhv 0 SHar & 1 @e s &
HoRr (Hiedt) & Fid TS § B - TR U3 A HEMER! & BROT FY
g wfee & SR 6t S @t Tfafafat & R § 98 SHeRt TR
39 9 o1 v 2T Afedyes Aepe & M H SHaT § WS fIST & FaR &l
AT ATaT (3MIHT) GRT HAIRadD TR iepRuT o |
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| KHAGOL | 3@ 127 - Sferrg 2021 | 11



TTEs & WY AT FT THATETATAT i)

TR SIS Y T9T Bl e AATIE o TEATT & B H AT TIT| $H SR TR, SISl -
3T 3 TR T gest & 1Y Sd Ao & i P, Werer, 9Rd ®
SN, Aec!-HASR SR 37 § T 377 11337 (VHIMELATIY) 2019,

59 @& B SN 14 T3 2021 BT YouTube TR B3I b

SHsecg+¥Ud Tl RIS

He TR e, g 7 Shigecy+U T W RIS HT M F=A 2,
BTSN —SISAT SN DY IMHT BT 2111 39 BRIST T R 16 31 2021,
1 fraT T 39 HRIAST T & 22, BT Bl T <5 Ud A9 SIaTEars

et dex i

M-S han 3 aie—S 2021 & SRM Mt
Hex s3I & il o= fafe va dfdeyel fawt
P T, TER T AR TR TR I S+l 3R

TN T FERIAT | Hoc!-HRASR SR o &3 3 YT dRaT o1l FHR g3
39 IR H TIes fai o1 uRkery e vd e et a1 steda= i fopa
ST 2, 39 91d R YehTeT ST5T| eict dest 4 RIaRT & Sfiaw @ik a1 dfém faexor
a1 <rer € e e, @ I e, Toeararevr ST ereg) &bt gy famam vd
oA ORI bl ST T T fhaT |

IR e iR IR 9 H gp T A Faret & o4 U1 A oiRa 7
IR | s s &1 8, 39 WU {1 Ud wiEll &l @iy I sy &
e | fIftre TMe Hdheummel & aR § SFaR of SR @M da &t
HepeuTd oft onfiies off | R Ug 4 W cfs Y wehfd fhar 3k 39 die &
s @1 Igfed v, s A1- WQIWWWWWWW
Gﬁgﬂ&?ﬁ%ﬂﬁ%g@%ﬂ‘vﬁﬁﬁwwmw(mw

A T TN W IR e
e wmdla afafafrl &
PRIGAT BT AT STHI, HOGR
ufie & HERar @ Sfissey,

Stieeey] fast & Ufcr IATE SR Bl 2MfHG dHRAT ST
G| A ST (dexfdee faeafdensy, Aafds, Juag)
I UreDHIC fos AT ¢  PIov IR ST faham
BINIRT I 371 AR 39 T o o mfgerant o
fafyad foar mr, S 6 g e (Redte
foreafaenea, fAoms, Hiqvdsw), 3Nl Isiam
(RreReR e ATt SaTosoll, =ghidh, JTAT) Td
argeftar AR (emge)| 37 It @1 Srgm-gfear sk

TR ¥ INGH @1 Bl Siesey, e i oy
Afdeguf faoyar oft, SR & e Blss e (12-16
3l 2021), Td red At s3I va Arere Hifear §
TBISTAAT gRT UTH P TN fI9y Susfetrn (O3a
IR, SISl AN < Bi%) @I afde ®7 |
—c;arfmrrml

Poshak Gandhi, University of Southampton, United Kingdom (Adjunct Faculty);
David Hilditch, University of Lisbon, Portugal (Adjunct Faculty); Ashish
Mahabal, Caltech, USA (Adjunct Faculty); Ninan Sajeeth Philip, Artificial

Td ST -3fSAT IRASHT & IR |

SR AT IS g1t I eft
I$ABI .
April - June 2021 ol difosa 319=Ae1a
Vidushi Sharma
319=A1eIe (3MUfsie)
August 2021

Sayak Datta, and Savithri Ezhikode.

Intelligence Research and Intelligence Systems, Thelliyoor, Kerala (Visiting
Professor); and A. R. Rao, Mumbai (Visiting Professor).

feoqult : faft oft Bt earea & forg Sae SIS w9 & A= g

e o

31T 379 Gera g FrfeiRad ud R S Fad ¢

ST, GIC A 4, TGS, T 411 007, Efeam.
(020) 2569 1414; 2560 4100 W :

(020) 2560 4699

TUCAA  #-3e : publ@ivcaain 3 O : http://www.iucaa.in/
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