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Astronomy Outreach in India



Astronomy EPO in India

India has a vibrant history of astronomy outreach and educatlon for many decades,
carried out by diverse local groups s

National collectives for specific
events. - o S
e.g. TSEs of 1995, 1999, 2009, [N '
Transit of Venus, Comet ISON, etc. IR RIS e AP ..

There exists informal state-specific
networks of groups

National Science Day (28 Feb) is
celebrated widely. Those at GMRT
and IUCAA are among the largest




ASI and the POEC

The Astronomical Society of India (ASI) is the primary association of professional
astronomers in the country

 Started in 1972
« Over 600 life members
« Organises annual national meeting

« Confers awards, publishes bulletin etc



ASI and the POEC

The Astronomical Society of India (ASI) is the primary association of professional
astronomers in the country

 Started in 1972
« Over 600 life members
« Organises annual national meeting

« Confers awards, publishes bulletin etc

The ASI set up the Public Outreach and Education Committee in 2014 with a mandate
to promote astronomy awareness and interest in the country

The current POEC has 9 members with varied backgrounds

4 professional astronomers

2 planetarium directors

2 astronomy outreach persons

1 person 1n a science communication government organisation



POEC - Stakeholders

>150 independent and
college clubs

Amateur
Science communication Astronomy Clubs >30 PSMs in rural and
organisations semiurban schools

Government Peoples Science
Agencies Movements

Public Outreach Research
& Education Institutes &
Committee Universities

International
organisations

IAU OAD,

IAU OAO >8 Institutes, >15

Universities with Astro

Planetaria Observatories

Science .
50 planetaria, shows in 15 Observatories, >4

local language & English Centres & new telescopes projects
Museums

30 centres, 20 more to
be buiilt



POEC - activities

The POEC undertakes a wide variety of activities

e Creation of resource material

« Facilitating national campaigns

« Maintaining active social media presence

« Forming regional networks of various kinds of stakeholders
« Engaging with professional astronomers and institutes
 Highlighting ongoing research and astronomy projects

« Faciliate an outreach component to every professional meeting
« Engaging with students at various levels

e Building a relationship with the media

« Engaging with inter-disciplinary collaboration

« Promoting astronomy as a career and as an interest

« Highlighting Indian outreach activities internatioally



POEC : Resource Material

Creating resource material

» Content created by POEC
 Use external designers

e Translate when feasible

e Online under Creative Commons License




POEC : National Campaigns

National Campaigns

A campaign is usually organised around a celestial events, aimed mainly at
school students and their communities

This is done with the help of local science communication groups (Peoples
Science Movements) in local languages, with some national coordination

Typically reaches 103-104 science communicators and 105-10° students

Initiate and lead campaigns Participate in campaigns

Transit of Mercury 2016 ASTROSAT Outreach

Zero Shadow Day Grav waves discovery
(ongoing) event

Festival of M§asurement Asteroid occultation
(ongoing)



POEC : CROP

Comprehensive Regional Outreach Program in Astronomy (CROP)
The annual meeting of the ASI is hosted in a different city each year

The POEC organises a host of outreach and education programmes in the region
where the meeting is held, with a network of local stakeholders, to

« enable the meeting to have local relevance and utlitity
» leave behind a legacy of astronomy in the region

e continue interaction with the local stakeholders in the future

We have been organising this programme for every meeting since our formation




POEC: Roadmap for the future

Building networks of stakeholders

» Newsletter
« State-wise whatsapp groups
 Social media

Programs for students

e Career brochure

« Event based campaigns
« ASTROSAT Pic of the Month

Involving astronomers

e Liaise with the media
e Research News
« Facilitate public talks

International collaboation

« JAU OAD & ROADS, OAO
« UNAWE
« Neighbouring countries

Multilingual resource material

e Comics
o List of low cost books
 Poster, tutorials, handbooks

Education and pedagogy

« Teacher Training Workshops
« W/S on astro experiments
 Festival of Measurement

National campaigns
 Zero Shadow Day
« Annular eclipse Dec '19, Jun '20
e TAU 100 yrs, 50 yrs Moon landing

Publications

 Papers in refereed journal
« Reports of activities
o Articles in the media



Towards a BRICS Initiative



Astronomy EPO and BRICS

Astronomy is one of the 5 key areas identified in the BRICS STI Ministerial
Meeting

The mission of the BRICS Astronomy Working Group is to promote cooperation
between BRICS member countries in the field of astronomy and enabling
technologies through joint activities of government, universities, research
institutions, and industry, as relevant, in order to develop astronomical sciences,
generate new knowledge, train human capital, develop new technologies and
applications, and improve public understanding of science.



Astronomy EPO and BRICS

Astronomy is one of the 5 key areas identified in the BRICS STI Ministerial
Meeting

The mission of the BRICS Astronomy Working Group is to promote cooperation
between BRICS member countries in the field of astronomy and enabling
technologies through joint activities of government, universities, research
institutions, and industry, as relevant, in order to develop astronomical sciences,
generate new knowledge, train human capital, develop new technologies and
applications, and improve public understanding of science.

« Astronomy is recognised as a gateway science, with an ability to enthuse young
children in science in general

 Astronomy holds a fascination among everyone in the general public, and is a
part of culture and history of all civilisations



Astronomy EPO and BRICS

All 5 BRICS countries share

« A strong emphasis on science education as a part of their development agenda
« A history of promoting scientific literacy

« An impressive tradition of ancient astronomy

« An active astronomy research community

A vibrant astronomy Education and Public Outreach (EPO) community



Astronomy EPO and BRICS

All 5 BRICS countries share

« A strong emphasis on science education as a part of their development agenda
« A history of promoting scientific literacy

« An impressive tradition of ancient astronomy

« An active astronomy research community

A vibrant astronomy Education and Public Outreach (EPO) community

Given the global nature of astronomy and the similiarities between the STEM
education needs of our countries,

Evolving a common BRICS astronomy education and public outreach program
will build on our strengths



Feedback from BRICS EPO personnel

Informal feedback on ongoing activities was received from some BRICS
astronomy EPO personnel. This is an incomplete list, and communication was
on an unofficial basis

Gustavo Rojas (Brazil) Luis Crispino (Brazil)
 Federal University of Sao Carlos, Brazil « Head, Astronomy Nucleus, Federal
» EPO Advisor to Brazilian Astronomical University of Para

Society (SAB) « Member, Committee for Scientific
« ESO Science Outreach Network contact Outreach, CNPq

o Coordinator, SPANET EPO
Kirill Maslennikov (Russia)

Dmitri Wiebe (Russia) « Pulkova Astronomical Observatory

o Institute of Astronomy of Russian « ESO Science Outreach Network contact
Academy of Sciences

 National Outreach Contact, IAU OAO Yiping Wang (China)

e National Astronomical Observatories
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Sivuyile Manxoyi (South Africa) Thembela Mantungwa (South Africa)

. Manager, SALT Collateral Benefits o Public Outreach and Communications
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Lorenzo Raynard (South Africa) Kevin Govender (South Africa)

« Head, Communications, SKA South e Director, IAU Office of Astronomy for

Africa Development (OAD)



Feedback from BRICS EPO personnel

Informal feedback on ongoing activities was received from some BRICS
astronomy EPO personnel. This is an incomplete list, and communication was
on an unofficial basis

Sivuyile Manxoyi (South Africa) Thembela Mantungwa (South Africa)

. Manager, SALT Collateral Benefits o Public Outreach and Communications
Program Oftficer, SAAO

Lorenzo Raynard (South Africa) Kevin Govender (South Africa)

« Head, Communications, SKA South e Director, IAU Office of Astronomy for
Africa Development (OAD)

» Positive response to a possible BRICS-wide astronomy EPO proposal

 Details of EPO activity in each country and ideas for collaboration



Commonalities between existing work

Some ongoing activities that are common to BRICS countries are

Public science and

. Public quizzes, contests
astronomy festivals q

(Brazilian Week of S&T, Astrofest and Sibastro in Russia, SciFest in Grahamstown,
National Science Day in India)
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Commonalities between existing work

Some ongoing activities that are common to BRICS countries are

Public science and

. Public quizzes, contests
astronomy festivals q

(Brazilian Week of S&T, Astrofest and Sibastro in Russia, SciFest in Grahamstown,
National Science Day in India)

Supporting amateur
astronomers

Motivated school students

Teacher Training

Workshops Observatory visits

Astronomy Olympiads



Commonalities in BRICS

There are many shared contexts in Astronomy wv

Latitude and longitude "
Latitude : Brazil and South Africa

. 4

Longitude : India, China and Russia; Russia and South Africa
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Commonalities in BRICS

There are many shared contexts in Astronomy w

Latitude and longitude "
Latitude : Brazil and South Africa

. 4

Longitude : India, China and Russia; Russia and South Africa

Megaprojects
SKA : South Africa, India and China (with participants from Russia and Brazil)
TMT: India and China S:ll A AN

LIGO Scientific Collaboration : India, China, Brazil, Russia
: : >
Upcoming celestial events \))
Transit of Mercury, 11 Nov 2019 : Brazil, South Africa
Annular Solar Eclipse, 26 Dec 2019 : India, China, parts of Russia

Annular Solar Eclipse, 21 Jun 2020 : India, China, parts of Russia & South Africa



What can be done together?

Create common platform to share resource material
School Teacher Training Workshops
Simple experiments in astronomy for school children

Common celestial events and astronomy campaigns

Films, travelling exhibitions on common projects
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What can be done together?

Create common platform to share resource material

School Teacher Training Workshops
Simple experiments in astronomy for school children
Common celestial events and astronomy campaigns

Films, travelling exhibitions on common projects

Exchange resource persons

Developers of pedagogical tools and kits
Astronomy educators and communicators

Joint planning meetings and outreach workshops

Space science and technology

All BRICS have some degree of space science capacity

Great interest among students, esp nano-satellites




What can be done together?

Network for global projects
IAU 100 years 2019

50th anniversary of Moon Landing, 2019

Eclipses, transits, occultations, etc
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Pair schools on same lat/long for simultaneous expt.s
Measuring Earth’s diameter, timing celestial events etc

Shared skies, cultural astronomy

Network the amateur astronomy groups in all countries

Programs like the Lindau Meeting



What can be done together?

Network for global projects
IAU 100 years 2019

50th anniversary of Moon Landing, 2019
Eclipses, transits, occultations, etc

Joint large-scale projects
Pair schools on same lat/long for simultaneous expt.s
Measuring Earth’s diameter, timing celestial events etc
Shared skies, cultural astronomy
Network the amateur astronomy groups in all countries

Programs like the Lindau Meeting

Astronomy and Development

Work with IAU OAD to use astronomy to promote development goals
Use cutting edge astronomy techniques for socio-economic problem solving

Techniques for astronomy equity and inclusion



Summary

« Every BRICS country has a vibrant astronomy EPO community
« Many activities are in common, many are unique

« Immense scope and interest for sharing knowledge and learning from each
other

 Uniting the people of our five countries through our shared skies is in the
spirit of BRICS

« We look to the BRICS STT and Astronomy WG to facilitate this process






Resource material : ASTROSAT

WHAT IS ASTROSAT. ? ' WHAT WILL ASTROSAT SEE ?

Created 5 posters (designed by A. Das with POEC) st s o g e s

observatory orbiting 650 km above the Earth. It . The formation sites of the youngest and most
can simultaneously observe several types of massive stars in the universe
high-energy “light”, coming from various exotic
and mysterious objects in the universe. NEUTRONSESRS i

° ° ° ° Behaviour of matter at extreme densities and

ASTROSAT carries five different telescopes on magnetic fields
000 sets printe or free distribution to schools e ="
near and far ultraviolet rays, soft X-rays as well :
: s The physics of a neutron star.or a black hole

as hard X-rays - all at the same time ! It is the suckina in gas from e EEbours
first dedicated Indian astronomy satellite, built g9 9
by - scientists and engineers from many TRANSIENT SOURCES

institutes. - It was launched by the ISRO The nature of enourmous stellar explosions
PSLV-C30 rocket on 28 September, 2015. that can outshine all other known sources

ASTROSAT will focus on some of the most energetic Our atmosphere absorbs high energy light. So,
phenomena in the universe, by observing the astronomers send out specialised telescopes
ultraviolet and X-ray emission from celestial-objects. like ASTROSAT into space to study these rays.

Wrote most of the official booklet of ISRO, printed for

: e ASTROSAT
n atl O n al dl Strlb utl O n The 5 telefcz:pes of the ASTROSAT O.bservatory

. Large Area X-ray Proportional
Counter (LAXPC)

. Soft X-ray Telecope (SXT)
. Cadmium-Zinc-Telluride Imager (CZTI)
. Scanning Sky Monitor (SSM)

. Ultra Violet Imaging Telescope (UVIT)

Prepared a FAQ aimed at school students

Created video documentation & maintained a webpage SR o S R

b WV www.astron-soc.in/outreach/resources/astrosat/
A it

I v facebook.com/astrosatscience. @ @@

¥ wewwitter.com/asipoec

DID YOU KNOW? NEUTRON STARS

Noutron stas weigh sbout as much as our Sun butare

Ourstmosphere i  protective blanket or Mo on earth. How:

b UVIT : ULTRAVIOLET IMAGING
BLACK HOLES TELESCOPE

q ASTROSAT: POSTER 2 ASTROSAT: POSTER 1 # ASTROSAT: POSTER 3 : ASTROSAT: THE 5 TELESCOPES

Astronomers nead to buid telescopes o bserve in

s st However the g ond around 12 n s, s tht  tesspoo of s mattor
ature of Interaction of ight with matte would weigh 2 trllon tons | Though mainly made o 15 t0 20 times the o a5 two telescopes, each wit i i i
nt for each waveband. neutrons, a small fraction is composed of matter which their nuclear fuel, collapse nw black he In Mavw that is ammea by u e S b o detoctor. These detectors amplify each incoming photon to produce.
is yot unknown to us. Neutron stars re the only labo- gravity spirls into the black hole througt lowh e h -
ratcy In he iverse where we can study mater omani. T scomon Gk vry % and o 000 it e sonismaged by a
‘such high densities. Xerays, and also produces two perpendicular jots of re fiac oy ke athecn 4 v

el m
o th coton Qo e g of thre e ar il i, 130-180 ) > The UVIT has  field of view of 05 degrea and a resalution of <18
arcsecond. It can time a single photon to within 5 miliseconds and

image every 30 (2nd sometimes 200) millsoconds

LARGE AREA X-RAY
SXT : SOFT X-RAY TELESCOPE PROPORTIONAL

COUNTER

Lights clasified into wavebsnds such s5 gamma rays, Xrays, uhaviolet
vible infrared, microwave and radho, in decressing order of wavelength The SXT forms images of incoming soft Xrays
between 0.3 and 8 keV (Le. 4 fo

st Xeay focussing tele-

Spans from 10 meter to 1/1000 nanometer !

The LAXPC, made of three detec-
0

over flown n space.
To observe the universe in any waveband of ight, sstronomers use telescopes. Telescopes collect e

Agson. consistsofstars, gas,dust and ps Eachponel iorge s o g, nd focus .t 3 G pink o obain  brigh megeiied image of s patof 8000 s o, each
; Tght. Listed under sach mage tthe Aneutron sta in  binay system pulls in matter from Tong tubo. Theksthen (fon 3 with Xanon gas. Photoslecrons producad by incoming phatons are
et oot tht it n s o pos for two ressons. it companion star due 1o gravty, which then igaies 0 el S coded o 20°C muliphed and then detected.
ASTROSAT will measure this brighening acros ol
With  rosoltion of 3 arcrminute, SXT can detect overy incoming The LAXPC can messure spectra every few millsaconds. t can also
SEEING FAINTER SEEING CLEARER Wivebands 3 redche the cuestion o the nure of on nd slso messure ts energy and th time of arva. e 2
XRay Uttraviolet Visible Infrared Uhrodons motter ol o =1 messre the Xy bighess wih an sy of 10 of s

e eescopes colctmore g Tois .t cslecing srface s rger he g il al bo usod to study much lrgor disks and ots round supermassvo block
image fainter objects, and thus e dtals T copaiy. ol el

detect dim objects nes us snd brigh objects e pes 1o distinguis

ey vy, 1 vk s ot sk oo vy e gt ouges rom smalor

the centres of istant galaxis.

when our

TRANSIENT SOURCES

e il s Bright now

SSM : SCANNING SKY MONITER CZTI : CADMIUM ZINC TELLURIDE
M
The SSM detects X-rays between 2 0 10 kel KiGER
i 06 10 0.1 ). ‘ The ks n th hard oy band bt
’ e = forthe other

= 1010 100KeV (., 0.10.01 ) Ths s the fst

Garma Ry Burt,th et ew moments of masiv dying tar, ooy donnse four telscopes fo sty in dtol. e itk

the mages of the high energy lih coming from various portions of the sk
Hot ges, white dwerfs,  White dwarts, very hot Stars, gas around young  Dust, cold sar, planets,  Cold s, pulsars, ol iy o ot soees ro Xrays aro asily sbsorbed by matorisland hanco the SKT i mado Kooy v sy sbrorbed by ot nd enc tho SXT s mace
peutron sars, _ stllor srs,  contal hot stars, planetary st forming regons cule, supemova rem. of 520 nested mitor fos. Each foi eflects ncoming photons a of 520 nested mirrr fois. Each fil eflects incoming photons a
block holes, conralocive  octive goloctic nuckeus nebuloe,novoe nants ASTROSAT wil continuously morito the sky 10 look for such transent sourcs, and very small grazing incidence, down 3 2.5 m long tube. These then Very smal graing incidenc, dow 2.5 mlong tubs. Thesa hen
golacticnuclous when detecte, can stuy them with 1t srray of telescopes 25 wel & siert other fallon s 600X600 pivel CCO cooled t0-80 llon a 600KE00 pixel CCD cooled to-80°C.

- telescopes

With  resolution of 3 arcrminutes, SKT can detect every incomming With s resalution of 3 arcrminutes, XT can detect every incoming
and

UNIVERSE REVEALED ABOUT THE ASTROSAT

Our e ety to ndersnd ot s dbve s h s, the moon e
stars, lod o the development o ssronomy 25 » science. The distances, 26 and
masesin asonamy e unimogiaslyhuge. However o understnd he un
Verse, we only have access o the light emitted by the objects in .

hot stas, hot g2, white awarfs, neutron sars, black holes and ctive galscic nuclel

Lshtis  ranvarsa slocromagneticave Uveling 3£ 300000 km por
T can observe simaltancausly over » large range of wavebands. This unique cepabilty
mples aro descrbed sbove.enables ASTROSAT to answer some of the fundamental
bout the universe. Reprosentative examples ore described above




National campaigns - Transit of Mercury 2016

The ToM occurred on 9 May 2016 on the first day of the annual ASI meeting

We wrote a handbook on the transit,
and made it freely available online

We broadcast the transit live, online,
and facilitated 6 other broadcasts
from across the country



National campaigns - Transit of Mercury 2016

The ToM occurred on 9 May 2016 on the first day of the annual ASI meeting

: Public shows & Webcasts “ e
=

We wrote a handbook on the transit, i
and made it freely available online

Islamaba
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Pakistan
° ° ° 7% :“; Aﬂ'm
We broadcast the transit live, online, O T g M TS
o o VLt Ra%-,g,q?gju SIKKIM Bhutan
and facilitated 6 other broadcasts ks ¥ Mrcacfvo
s .
from across the country : g EF ]'aQI@R Si

Mganmar
(Burma)
o .
Naypyitaw
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We crowd-sourced public telescopic
observations by an open call to
amateur astronomers

Bay of Bengal

Andaman Sea

250 amateurs responded, and hence |
>75000 people saw the ToM this way SriLanka



POEC : CROP

“Astronomy in the Valley” “Rajasthan Astronomy Festival
May 2016 in Kashmir during the ASI Feb 2017 in Rajasthan during the ASI
meeting in Srinagar meeting in Jaipur

» Teacher Training Workshop on basic « Teacher Training Workshop on basic
astronomy astronomy
» Astronomy Clubs in every DIET using « Rajasthan Astrophotography Contest

tel donated by ITA -
clescopes donated by « Hands-on Festival of Measurement at

« Session on ‘careers in Astronomy’ for Jantar Mantar

college students in Srinagar .
: 5 « Astronomy art competition for school and

« Webcast Transit of Mercury, public event college students

« 18 popular talks by astronomers in local « Astrophotography public exhibition

schools and colleges :
« Rural astronomy events in schools

« Information stalls by research institutes , .
: y st  Public talk on the history of Jantar

« Rajya Sabha TV coverage of meeting Mantar

« Radio show on the night sky in Urdu  Rajya Sabha TV filming of ASI speakers

o Summaries of ASI talks on social media



