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Galactica is a monthly magazine about astronomy & space science published
by SPACE India targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for the general
audience, and the article about historical missions & events of astronomy and
more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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ABOUT SPACE |€ . _. = 29§

SPACE is the pioneer organization working towards the development of science and astronomy in
India. It aims to create a scientifically aware society and contribute to the technological and social
development of the country, SPACE organization belongs to an astronomical league. diligently working
towards development in astronomy and space science through astronomical tutorials, modules, and
curriculum for education requirements of schools & students in India. We constantly engage in offering
introductory astronomy, science about space, astrophysics, telescopes, and internet astronomy to the
masses.

Vision: To popularize hands-on space science & STEM Education through various fun-filled
pioneering concepts, services, and programs.
Mission: To develop and popularize space science & STEM Education In India and establish

a global association with national & international space science agencies, societies, amateur,
and professional organizations, government agencies, and space observatories.
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CMD’'s Message Co-founder's Message

Space and Astronomy
are the future for the
young generation of our
country. This is a great
means  to
scientific temperament
among the masses.
Such astronomy
sessions will provide

inculcate

Dr. Sachin Bahmba,
CMD, SPACE

a hands-on learning platform for students
wherein they explore the real world of
science, | wish for young students to let
their ambitions soar and think big as they

\are the future of our country. )

Astronomy education is
important as it builds
curiosity, critical
thinking, and problem-
solving skills, helping
young minds prepare
for  the  future. It
encourages innovation,
exploration, and a
scientific mindset. Co-founder, SPACE
Young learners build creativity and
confidence through hands-on, experiential
learning, preparing them for careers in
space science and technology. We aim to
cultivate future innovators who will lead
progress, discovery, and global

Ms. Shalini Bahmba,

advancement.
\ J
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R Space In31ghts Lo
EXPLORING THE COSMOS: SPACE
.~ ARCADE’S MONTHLY OBSERVATION

In J'anuary 2025, SPAGCE ARQADE ‘hosted its *much-anticipated Monthly Telescoplc ,Observatjon event,,
Mg s 'drawing ‘astronomy enthusiasts "from' Chennai for an:enchanting evening under the stars. Over. 30
. participants, arméd with telescopes binoculars, and other celestjal gear, gathered ta explore the night sky 5 -
*  wonders. Unfortunately the Delhl event was canceled due to: unfavorable weather condrtlons ' :

Attendees mar\'/eled'at breathtaking views: of the Moon, Venus in its gibbous phase, Jup'iter and-its moons,
and Saturn. The highlight of the mght was Mars, dazzllng brlghtly as it reached one of‘ |ts closest
approaches to: Earth : : }

" w The SPAOE ARCADE team gmded part|C|pants through .the assembly and caltbratlon of various telescopes
. S ~offered insights ‘into the unique features of each model, and answered a -range of questions: They also
introduced foundational astrophotography techniques, 'sparking |nsp|rat|on among attendees to document

their stellar observations. -

- A wide variety of telescopes were
©~  showcased = during the  event, -
~including the Space Voyage 8" F/6
Dobsonian Telescope, '200mm SEHli
on- a Computerized EQ5 Mount,
~ NexStar 8SE Computerized GoTo
Telescope, Space Launcher 7*6mm,
Space Voyage 150 EQ, ‘Celestron

A Astromaster - 7OAZ ‘and Celestron_‘
; Astromaster 130EQ. Each- provided
partrupants with a dlrstlnct ‘and
memorable  perspective  of  the
cosmos. : :

With its focus on. interactive learning
and shared exploration, the event
" left a lasting impression on aII who

attended. SPACE ARC-ADE Iooks
forward to welcoming even more
stargazers to future  sessions,
continuihg to inspire curiosity and
wonder about the universe. :
Stay updated on upcoming events by
following™ SPACEARCADE ‘“on
Instagram: @SpaceArcadelnd!

1 FEBRUARY 2025
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: I_,,'I‘he event featured an. interactive . stall that
RS 'g “offered . a. range of ex0|t|ng activities. The
h|gh||ghts of the event included:

;e

. Planetary pop- art: Where kids could create

P , - J “their own planet. They painted vibrant colours ;
e on’ inflatable planets which they took home as &
i a memento of the memorable evenmg

E + Cosmic ink: Visitors had the oppurtunltty to
© get temporary ‘tattoo - stickers of their
-favourite celestial bodies. e :

after - Iaunchlng the model rock‘ets they

through the sky

N 1\ Losmw E Oenm _ at
~ Vatika Cily, s

b Shs 'On 13th Jénuary 2025 residents of Vatlka City witnessed a spectacular ceIebrat|on of Lohrr as a
, -, ~ Cosmic Evening event was organized in the heart of the city: The, event, whlch was a un1que
» blend of astronomy and festive fun, drew a large crowd of enthu5|ast|c part|C|pants

i' « " Air rocketry: Parttupants were Ieft in awe -

*~ designed.. F’artlcrpants were. filled - with
"~ wonder when they saw thelr rockets soar'

. V|rtua|

o

r'eality' Visitors 'understo'od

What life in space ‘is like. through a 3
thrllllng.‘lto_ur of “the" International

. Spac'é"-;‘.St‘ation (ISS).

Telescope observation: The standout
event where participants could gaze
at the wonders of the night sky.
Visitors were left mesmerized by the
sheer beauty of the universe as they
gazed at the moon and planets which
were on full display.

The event was a resounding success, with visitors of all ages having an absolute blast. The
feedback was overwhelmingly positive, with many praising the organizers for their innovative

approach to celebrating a traditional festival.

The Cosmic Evening event in Vatika City was a shining example of how astronomy can be made
accessible and fun for everyone. As the city gears up for more such events, the residents of Vatika
City are eagerly looking forward to the next cosmic celebration.

FEBRUARY 2025
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- On the ev-enlng of 21st December 2024,

5 ,Solsjlce.'-Thls_ engaging event brought

_rexperts to delve into- the mysteries'-of

#

. .

ONLINE INTERACTION

Unlocklnq the Secrets of Wlnter Solstlce

SPACE India hosted an m5|ghtful webinar - {
titled. UnIocklng the Secrets- of “Winter: -

Join us for

UNLOCKING

THE SECRETS OF

WINTER SOLSTICE

“”w

9 STAY .

together astronomy enthusiasts and *

this astronomlcal phenoménon “which
marks the shortest day and 1ongest night -
of the year. The" sessjon was hosted bl =5,

Rishita. Sharma- an educator- passionate " [Winessthewondersofwinter sofstice Raass i
about astronomy and science outreach.: "”"'"""”I‘F"'“"*Bcr"ﬂ'mmmm w =

The weblnar hlghllghted the 5|gnrf|cance of the Wlnter Solstlce exp|a|n|ng how thls day .
symbollzes the Sun’ reaching its lowest position in the” sky. The event-was. a celebration of.
SPACE India’s mission to popula-rt.ze astronomy and space smence education. With initiatives

like the All India ‘Asteroid Search Campaign (AIASC) in ‘collaboration with. NASA and Astro

Night Sky Tourism, SPACE*" In.d|a contmues to-inspire cur|05|ty and knowledge about space

exploration.. ; . 3

Th_e event featured two distinguished -
speakers - who brought . their "wealth of

* G @ “knowledge lén'd," expertise to the
é | auldience: - ' i

1 J - Dr. Arun : BhardwaJ .Senlor

’ B e S Screntlst/Englneer SG at ISRO shar_ed

| & his  experiences from iconic space

“ missions s‘uch_a,s _INSAT, Cartosat,
i ‘-ﬁ Chandrayaan-1, and Mangalyaan. His
low = 4 insights  into  these groundbreaking
achievements underscored the '

dedication and innovation driving ISRO’s
success. Dr. Bhardwaj's contributions |-=eeeen o
offered contributions offered participants a
deeper appreciation of the science behind
space exploration and its |mpact on our
understanding of the universe.

Mr. Vikrant Narang, the Chief Technology
Officer of SPACE India, shared his journey
of setting up an astronomical observatory in

NCR and his efforts to inspire a culture of space exploration among young minds. His
discussion on the importance of accessible astronomy education resonated deeply with the
audience, encouraging them to explore the cosmos and dream big.

As the webinar concluded, gratitude was expressed to Dr. Bhardwaj and Mr. Narang for their
enlightening sessions and to the enthusiastic participants who contributed to the event's
success. : '
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. WITH AN ASTRONOMER

. Exploring_the Wonders of the Universe

On 25th Januar 2025, Space India
hosted another webinar with renowned
astronomer and space scientist, Dr.
Rintu Nath. During the live YouTube
session titled ‘Exploring the Wonders
of the Universe’ he enthralled
audiences. The session ‘brought
together astronomy enthusiasts from all -

- - LEARN ASTRONDMY
~ WITHEXPERTS

s Online Interaction with Dr. Rintu Nath

|25.|anuury 2 walks of life, offering them an =
T |ﬂ._ Saturday . e ;
. e @) oaoormtooszorm F Division Head extraordinary chance to interact with an
¥ Information and Ci 1 i
R ey of S expert deeply passionate about the -
" and Technology, Govt. of India (SS CO.S mos

Dr. Nath began.the session by introducing the vast and awe-inspiring scope -of astronomy. He detailed
e -the significance of cosmic events, such as supernovae and gamma-ray bursts, as He explained how -
' this fascinating field éncompasses everything from studying celestial objects to unraveling the
universe’s secrets. Touching on the scale of the cosmos, he described the enormity of galaxies, the
enigmafic_nature of black holes and the discovery of exoplanets. These topics, he emphasized, are not
5 .only key to understanding our place in the universe but also spark endless curiosity. He addressed the
s complexities of interstellar travel, which he called the future of the space exploration. He emphasized
i the importance of innovation, collaboration, and resilience in overcoming the technical and
’ physiological barriers to deep space missions focussing on the challenges of human space exploration.”

LY

Dr. -Nath's interaction with the
participants was the highlight of the
event. Participants were deeply engaged,
and his Q&A session added a personal
touch to the event. He addressed a
range of questions, from the search for
extraterrestrial life to the future role of

- artificial intelligence in space missions. |

" His ability to simplify complex concepts
left the audience inspired and eager to
explore more. The session concluded
with.an emphasis on careers in STEM

. and space research. He encouraged students to pursue their dreams in these fields, highlighting the
transformative impact they could have on humanity’'s understanding ‘ef the cosmos. This live session -
was not just a conversation but a journey through the wonders of the universe, leaving participants
with newfound knowledge about the infinite mysteries that lie beyond our world.

W i \
winldafl, | N, <& ¥ "
Nty . Wty ‘- [

The two interactivé(-sésslions allowed students to engage directly, with the experts, asking questions
ranging from technical aspects of space missions to the significance of celestial events. The
thoughtful responses from the speakers created valuable learning moments, enriching the experience
for all attendees.

Both webinars exemplified SPACE India’'s commitment to fostering a love for astronomy and space
science.. Participants left with newfound knowledge and a renewed sense of wonder, inspired to
continue their exploration of the universe. With such events, SPACE India continues to lead the way in
making the cosmos accessible and inspiring for future generations.

FEBRUARY 2025 - : 4
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Stargazing Lxtravaganza al
NTPC Gadarwara

SPACE India’'s stellar event ignites astronomical curiosity at NTPC
Gadarwara.

On the 6th and 7th of January 2025, Space India recently orchestrated a captivating two-day,
two-night astronomy event at NTPC Gadarwara, Madhya Pradesh. The event provided a
unique and immersive experience, sparking a passion for astronomy in young minds.'_ Students
were treated to engaging solar obseryat.:Lo_Sessions where they learned about the Sun's
various features and dynamic nature. Thi inds-on experience ignited their curiosity and
provided a foundational understan st star. As night fell, participants had the
opportunity to observe planets an ro gh t-elescopes guided by experts
who shared fascinating facts a nders. For many, this was their
first glimpse of a night sky un d JZ ly memorable experience.
. - . ’

ple _?SBServatin m

The event went beyon:
Interactive and edu onal activities were
a[so incorporated, engaging  students.
- Students explore d intersection of art and
astronomy throt aser painting, creating
artistic representations of celestial bodies
and phenomena udents also delved into
the technical aspects of astrophotography,
learning how to €apture the beauty of the
night sky through a@amera lens.

ivity olended with™ =

ents and parents alike
> It fostered a sense of
tion of astronomers. This

The activities 'prO\Zi
scientific exploration::
eXpressmg thelr' dellgh
wonder about the univel
'showcases Space Indbars ‘com

d a well-rounded learning experience, with g
e event was a resounding success, with st
ith the unique and educational experiep
while inspiring the next gene
ment to education and ou

At the end of the event, a lasting impact on the young participants fostered a deeper
understanding and a newfound appreciation of the universe around us.

FEBRUARY 2025
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GOSMIG MIND FORUM AT I( R. Ml\NGl\ll\M
~ WORLD SCHOOL, \H\ISHI\I.I

On January 20, 2025, .K R. Mangalam “World School Valshall in coIIabo-r'atlon with SPACE.'ndia,
hosted the- "Cosmic Mind Forum --Inspiring Young Scientist." The event aimed to inspire young.
mfnds.énd ignite‘a passion for space exploration and scientific discovery among grade VIl students. -

“The forum featured an enlightening session by Dr.
Vineeta Kumari, .Scientist = C at the WISE KIRAN

. Division, .De'paf.tment of Science and Technology. Dr.
'3_‘ Kumari captivated ‘the audience with her insights “on
-":E'_}- “space exploration, the. pivotal role of satellites, and

BpT. India’s remarkable achlevements in space research. She
' hlghlrghted India's advancements through missions like

SpaDeX and the ambitious Gaganyaan project,-instilling
. a sense of pride and curiosity in the young learners.

Students actively® participated, engaging
Dr. . Kumari . with thought-provoking
questions about the cosmos and space
technology. Her patient and detailed
responses encouraged further exploration
and inquiry, making the session- both
interactive and inspiring.

This event successfully fostered a spirit of curiosity and innovation among students, reaffirming the
school's commitment to nurturing future scientists and explorers. The Cosmic Mind Forum was not
just a learning experience but a step toward inspiring a generation to dream beyond the stars.

FEBRUARY 2025 6
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PLANETARY PRRADE AT
DPS GRERTER FARIDABAD

On 25th January 2025, Delhi Public School, Greater Faridabad, in collaboration with Space
India, organized a spectacular planetary parade observation event. The evening brought
together the school community, including RWA members and staff families, to witness the
marvels of the night sky. The event was graced by the presence of Dr. Rohit Jainendra
Jain, Pro-Vice Chairman of the school, and Smt. Shail Bala, the patron.

wo:s had the rare opportunity to observe

>
celestial wonders such

Saturn and its
along with its
moons, and the fiery red Mars through
advanced telescopé’é" The event offered a mix
of learning and fun,’.'-;'featuring a vibrant game
station that included exciting activities such as

ma_gﬁificent rings, Venus, Jupite

tattoo stations, solving Moon phases puzzles,
exploring Virtual Reality experiences,
understanding the working of telescopes, and
the engaging “Ring the Planet” game.

The event was a resounding success with over 500 visitors since it started at 6:00 PM.
Attendees were thrilled to engage in interactive activities while deepening their
understanding of astronomy. The planetary parade not only fostered curiosity about space
exploration but also created lasting memories for all who attended, leaving them inspired

by the wonders of the universe.

FEBRUARY 2025
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headsets and - witnessed , the - problems and
“ Wonders of* ‘microgravity themselves ‘Students

fa

“. and learmng et pa e

‘exploration. A major h|ghl|ght has been ‘the
“intense d|scuss|on on ISS .an :embodiment. o_f'.

-"them unde'rstand' better astronaut l|fe bu1Id|ng a

B ‘panel array to Llnd out how -exactly solar energy

| ‘powers the Space Statlorf ahd learnlng -about
m’aXJmum abso_rptlon garmehts as.a, method of
: 'hyglene and comf’ort in, space :

'Whlle students exterf‘swely went about learnlng sp'ace suence through virtual experiments and
'hands on- experiments, parents and teachers attend'ed a spetzlaL rnteractlve session led by the other

EllPlﬂIlIllli THE COSMOS:
JOURNEY THROUGH SPACE

“On 28th January 2025, Space India’s Sector 11, Dwarka office transfor.med into a portal to the
- cosmos. Young' minds from various schools across the NICR. came together for the exciting 9th

workshop Space India is conducting in collboration with the. American Center. Titled “Mission ISS - A
Virtual Reallty.Astrohaut Experience,” this event aimed to educate and inspire students about the
International Space Station (ISS) and the life of astronauts in space, providing them with hands-on.
experiences that brought space science to life, Students from MahaviraSenior Model School, Maxfort

" School,-Prudence School, Amity International School, K.R. Mangalam World School, Sachdeva Global . /ﬁ

School .and many, more arrived with e'xcitement and eagerness. The space team welcomed teachers, : -,-
parents and part|c1‘pants W|th a warm welcome that set the tdhe for an enriching day of discovery

‘ : k =) "‘-a‘.’t:‘lg:lshl
The workshop began 'wit.h an . enthralling -~
‘presentation by an expert astronomer guiding

students through* the vast -redlm ' of space

_|nternat|onal cooperation . and " an inevitable
steppin'_g -stone: = for - future |nterplanetary
missions. The excitement - crested when thé
part|C|pants went aboard the ISS. via a virtual ‘e
reality, missjon using “Oculus Meta Ques' VR [

also part|C|pated in hands- _on activities to. help-'
space syit coolmg system that. would keep.

temperature regulation m‘anageable “by- usmg_.:
‘plastic tubing, and- bottles, ‘constructing a_solar

astronomer Th_,s segment.. mtroduced the Stellarlum app. important | utility for amateur
astronomers to‘find celestial bodles in the n'lght sky, “and. upcomlng the planetary parade event. ,
‘Teachers and parents found the sesswn inspiring, as it reklndled thelr own fascmatlon with space \

"~ -and encouraged students to dive’ deeper into sctentlflc exploratlon
‘The astronomy workshop was a resounding success, blendlng state— f the-art technology hands-on

learnlng and*éxpert guidance to ignite a- passwn for space saence It was an unforgettable journey

~ beyond Earthy leaving participants with a newfound apprécr@tron, or the universe and its infinite

possibilities. Students, teachers, and parents departed from the' svent with bright eyes and curious

‘-minds. The event turned-out‘to be a stepplng stone for youn‘g dre_atners who would eventually stand

in the frontllrres of humamty'ln their quest for explorlng the stars\ -
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ﬂSlI’ODﬂI’I Translormmg Tﬂlll‘ lsm aml
E(Illﬂallﬂll ThroughScience and MVBIIIIII'B_;

" Astroport is transformrng how we experrence tourism .in. Indra by brrngrng together science, adventure
and explorat|on " the ‘most- captlvatlng way Imagrne gazrng ‘at: the stars, Iearnlng about-the universe,

_ .'.and explorlng br‘eathtakrng Iandscapes all in one trrp Thats the magrc of Astroport Each Astroport'_\_

destlnatlon is a gateway to both ‘the cosmos and the beauty of nature Whether it's” the lush greenery

[es :of Dwarasamudra in Karnataka the peaceful charm ot"D ‘el -al d h-rkulr m Uttarakhand or the rugged 8

flguratlvely Astropér‘t 1snt Just about tourr
: _I-creatlng unforg’ettable m-emorres under the-,st"

recently o

tal__ganz1ng experrences

G.I.C. Inter College,
Dhikuli Ramnagar, Uttarakhand

A Journey Throught he

Cosmos

Astroport’'s community outreach

programs are known for their

immersive _and-  hands-on

approach to learning, and the

solar observation actrvrty was no_-
exception. . T ,
With  professional telescopes and stargazmg ex‘pert gmdance students observed ‘the” Sun, including
fascinating features like sunspots. The sessions were designed to be interactive, ensuring that students not
only observed but also comprehended the scientific phenomena they witnessed.

In addition to observing sunspots, the program included a detailed explanation of the features and
functioning of telescopes. Students learned how these instruments are designed to safely observe the Sun,
filtering harmful radiation and providing clear views of the sun. This practical understanding of the
equipment added another layer of engagement to the sessions.

The program was conducted at multiple Astroport locations, each bringing the magic of astronomy to life
for eager young minds. Here's a glimpse into the schools and dates where this remarkable initiative
unfolded:

9 FEBRUARY 2025
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' advancedtelescope The session sparked awe ahd left students wnth-;
. a deeper appreC|at|on for the cosmos. ! s

. obserVatlons lgnlted a wave of curlosltyamong the partlclpan

G.IC. Inter Colleqe Dhela Ramnagar Nalmtal Uttarakhand .
Nestled in the serene Iandscapes ‘of, Nalnltal the’ students of GlC
Inter Collegé were introduced to the Sun's: secretsthrough an';'_'_'_-;_’

G L. C Inter Co[leqe Dhlkull Ramnagar Utta[akhand
.n the heart of. Ramnagarthe program continuedto |nsp|re student' .
.sat G.I.C..Inter College,’ Dhikuli. The 1nteract|ve dlscussrons and' ve

detalled V|ews of the Sun galnlng'
behawour and S|gn1flcance T

Government High School, Bikkodu, Belur,
| Hassan, Karnataka

BinSs practrcal
By bringing.
ofes onal grade
ag'zmg .experts to _goyernm'ent

students from all backgrounds had
access to high-quality scientific
learning experiences.

Insplrlnq the Next Generatlon of Scientists

GALACTICA Y P .~_ 52 Wil '. hes '.','._. : :-' Space Group nghllghts

telescopes 2t

schools, Astroport ensured ‘that -

One of the most remarkable aspects of the. program was its ablllty to inspire students to dream bjg. For .

many participants, this was: theirfirst exposure.to. ‘the worldof -astronomy. The excitement of observing the
Sun firsthand left a lasting impression, encouraging ,students to explore science beyond textbooks.

The program also emphasized the importance of jvs"t.u;‘t'air\ai'aility and'envi'ronmentéllat)varen‘ess Discussions
on solar energy and its potential as a renewable resource resonated deeply W|th the students hlghllghtlng
the practicalapplications of their newfound knowledge- :

Looking Ahead

Astroport's solar observation program is just one of many steps in its mission to make astronomy
accessible to all. By continuing to organize such initiatives, Astroport aims to nurture a generation of
scientifically literate individuals who are curious, innovative, and driven to explorethe universe. Astroport's
efforts have not only illuminated the Sun but also brightened the future of countless young minds.

Through initiatives like these, Astroport reaffirms its commitment to democratizing science education and
inspiring the next generation to reach for the stars.

FEBRUARY 2025
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HIGHLIGHTS OF JANUARY 2025

BLACK HOLES SUPPRESS STAR FORMATION: INSIGHTS
fROM IAM[S W[BB SPA([ TELESCOPE

NASA's James Webb Space
i Telescope (JWST) has uncovered
~ ' new evidence that supermassive
.* " black holes can suppress star
' formation in galaxies. By studying
: 19 galaxies in the Spiderweb
o ? : T '_ "o protocluster, located 11 billion light-
« & .I Bl G, o e ~ years away, astronomers revealed
' " : W G- o that galaxies with active black holes
2 IANG. at their centers produce fewer

. s Ty : stars compared to those without.
‘Image Credit: ESA/Webb NASA &-CSH Damerbauer »

Star formation occurs when cold hydrogen gas coIIapses under gravity, heating up and triggering nuclear
fusion. This process releases a specific type of radiation detectable by JWST's Near Infrared Camera
(NIRCam). However, galaxies hosting supermassive black holes lack such signs of star formation. Instead,
these black holes can expel gas from galaxies through relativistic jets, stripping away the material
necessary for new stars.

The Spiderweb protocluster, one of the oldest known galaxy clusters, provides a unique laboratory for
studying this phenomenon. Observations show that galaxies within the cluster, observed as they
appeared less than 3 billion years after the Big Bang, follow this pattern. Eight galaxies with active black
holes exhibited almost no star formatien, while the remaining 11 showed more activity.

Massive black holes grow as galaxies merge, [DEEIENS
reaching millions of solar masses. As matter
spirals into these black holes, some of it is
expelled at high speeds, depleting star-
forming gas. This process may explain why
elliptical galaxies, which form from galactic
collisions, are largely devoid of new stars. The
findings also align with data from NASA's
Chandra X-ray Observatory, which detects

M=22 =28 =30 ID=35

(b) X-HAEs

M=40 =44

powerful X-rays emitted by these black holes. e .
While the JWST findings highlight the role of — “:m
black holes in halting star formation, lead . .

researcher Rhythm Shimakawa emphasizes

that other mechanisms might also contribute. Image credit: Shimakawa et al.

The study, published in the Monthly Notices of the Royal Astronomical Society, underscores the need
for continued exploration of the intricate relationship between black holes and their host galaxies.

FEBRUARY 2025
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INDIA ACHIEVES HISTORIC FIRST WITH
SUCCESSFUL SATELLITE DOCKING

India has achieved a significant milestone in its
space exploration journey by successfully
completing its first-ever in-space satellite
docking, joining the ranks of the United States,
Russia, and China. The Indian Space Research
Organization (ISRO) announced on January 15
that its Space Docking Experiment (SpaDeX)
was a success, marking a historic moment for
the nation’s ambitious space program.
"Spacecraft docking successfully completed! A
historic moment,” ISRO said in an X post,
celebrating the achievement. The two satellites

Image Credit: ISRO

involved, named "Target” and "Chaser,” were launched on December 30, 2024, aboard a Polar Satellite
Launch Vehicle (PSLV) rocket. Each satellite weighs 485 pounds (220 kilograms) and was designed to test
India's automated docking technology, critical for future space missions.

SpaDeX demonstrated the maneuvering capabilities of both satellites, which initially positioned themselves
50 feet (15 meters) apart. The duo gradually closed the distance to just 10 feet (3 meters) before executing

a flawlesydockmg sequ
- unit, with undocking and

F oy

t-docking, ISRO confirmed successful control of the satellites as a single
tests torfollow.in the coming days.

. e endeavors. Docking technology is essential for
== ambitious prOJects such as the Bharatiya Antariksh Statlo_ ia's planned Earth-orbiting space
* station, which is targeted for assembly by 2035. Addltlonally ‘this capability will play.a pivotal role in
upcoming missions like Chandrayaan-4, a robotic lunar sample-return mission scheduled for 2028

India's entry into-the exclusive group of nations capable of in-space docking highlights the maturity of its
space program. While countries like Japan and the European Space Agency (ESA) have developed cargo

This achievement is a stepping stone-

spacecraft for the International Space Station (ISS), ISRO'’s achievement marks a-fully autonomous docking"

operation. -
With this success, ISRO has further solidified India’s reputation as a rising force in space exploration, paving
the way for more advanced missions and inspiring confidence in the nation’s space capabilities.

\x@#

e —
An illustration of India's two SpaDex satellites nearing each SpaDeX Chaser (SDX01) and Target (SDX02) spacecrafts
other in orbit ahead of a historic docking. (Image credit: ISRO) during testing. (Image Credit: ISRO)

FEBRUARY 2025

www.space-global.com

12



GALACTICA : : News Highlights

COMET G3 ATLAS SHINES BRIGHT IN
ASTRONAUT'S STUNNING SPACE PHOTO

Astronauts aboard the International Space Station (ISS) had a front-row seat to one of the brightest

celestial events of 2025—the appearance of comet C/2024 G3 ATLAS. Captured in a breathtaking

image, the comet was seen streaking across the sky, its luminous tail trailing behind. The photograph, .=

shared on January 11, highlights the awe-inspiring sight of the comet just above Earth’'s horizon,

bathed in a glow of atmospheric light known as airglow.

It is totally amazing to see a comet from orbit" remarked NASA astronaut Don Pettit, a flight

engineer on Expedition 72, in a post on X (formerly Twitter). "Atlas C2024-G3 is péying us a visit."

The comet'’s visible tail, composed of gas and dust, is a result of its icy nucleus vaporlzmg as it “

approaches the sun.

G3 ATLAS is an ancient traveler, believed to have an orbital period of approxma,tely 160 OOO years. -

The comet reached its peak brlghtness this week during its perihelion, cIosesthblnt in its orbit to- 7 i

the sun, on Janu_ary 13. Experts suggest it may be the brightest coffiet of the ye‘ar,-'adding to its. ,'t', 'ﬂ @#m

celestial allure. ; 2

The comet wasn't just spotted from the ISS. The joint NASA/ESA Solar and Hehosphenc i ‘?'-f" ;

Observatory: (SOHO), which typically focuses on the sun’s cogona, cap;tured a, timelapse of the_\ ;x o

comet between January 11 and January 13. These observations

brightness as it passed near the sun. .
espite its brilliance, observing the comet directly from Earth i r|sky |ts proximity to the sun makes °

- it difficult to see, and attempting to view it without proper ey protection could cause serious retinal

damage or blindness. Astronomers and enthusiasts are ad _ed to enjoy the spectacle through

images and videos shared by observatories and agencies.

As this ancient comet continues its journey, it serves as a remlnder of the dynamic and ever-

changing nature of our solar system. Stay tuned for more updates and photos from this dazzling

visitor, whose presence adds yet another chapter to humanity's exploration of the cosmos.

™ -

FY

R _"-.'-

Comet C/2024 G3 ATLAS photographed from the International Space Station. (Image credit: Don Petit/NASA)
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JUNO BAPTIIRES MOST INTENSE
VOLCANIC ERUPTION EVER §

em. The ert
orlglnates
region |n ile)
to be larger

A massive hotspot — larger the Earth’s Lake
Superior — can be seen just to the right of lo’s sol
pole in this annotated image taken by the JIRA
infrared imager aboard NASA’s Juno on Dec. 2
2024, during the spacecraft’s flyby of the Jov
moon. (Image credit: NASA/JPL-
Caltech/SwRI/ASI/INAF/JIRAM)

Perijove 60 - April 9, 2024 Perijove 66 - October 22,2024  Perijove 68 - December 27, 2024 il “-\,\___

Images of lo captured in 2024 by t ni |cant and visible il =i

surface changes (indicated by the a A o “""_‘-j."'«-,
5 : Caltech/SwRI = " »%x [—
uring the latest flyby on Decemk a e
distance of 46,200 miles (74,400 k : : i oral “‘mﬂ.\;ﬁ'} -
Mapper (JIRAM) instrument to detec 01 radiance. The "“-,__x__: |
eruption was so intense that it saturate ]

cluster of hot spots likely linked to a vast subsur ]
lo’s intense volcanic activity is driven by the immense grawtatlonal forces of
Jupiter. As lo orbits the gas giant every 42.5 hours, Jupiter’s gravity generates
powerful tidal forces that stretch and compress the moon’s interior. This frictional
heating melts rock, fueling the 400 active volcanoes that continuously erupt molten S

lava, spewing gas and ash into lo’s thin atmosphere. ~ il
Juno’s JunoCam instrument also captured visible-light images of the volcanic ¥
region, allowing scientists to compare recent surface changes with past images. The I
team observed shifts in surface coloring, indicating volcanic deposits rich in sulfur
and sulfur dioxide. The next flyby, scheduled for March 3, 2024, will help scientists y
analyze how the eruption has reshaped the landscape. g UL
“This new hotspot can do much more than rewrite records,” said Juno’s principal I
investigator, Scott Bolton. “It can enhance our understanding of volcanism, not just

on lo, but on other worlds as well.”

FEBRUARY 2025 ! 14
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INDIA ADVANCES HUMAN SPACEFLIGHT
GAGANYAAN CREW CAPSULE COMPLETED

The capsule that will one day ferry Indian astronauts to space and return them to Earth has been fitted-with the
key technology required for the task. (Image credit: ISRO)

India has taken a significant step toward its first human spaceflight mission with
the completion of the Gaganyaan crew module. This marks a major milestone in the
country's efforts to develop homegrown technology for astronaut missions.

The Indian Space Research Organisation (ISRO) announced on January 22 that the
Gaganyaan crew module was assembled at its Bengaluru center and fitted with a
crucial liquid propulsion system. This system will control the capsule’s orientation
and trajectory during reentry, ensuring a safe descent until the parachute
deployment for landing. The module is designed to endure the intense heat and
forces of reentry, ensuring astronaut safety during their return to Earth.

The crew module is now being transported to the Vikram Sarabhai Space Centre in
Kerala, where it will be integrated with essential electronics for communication,
navigation, and power management. These components are critical for maintaining
precise control and coordination during flight. Once these upgrades are complete,
the module will be sent to ISRO’'s spaceport in Sriharikota, Andhra Pradesh, for
integration with the orbital module.

India's ambitious Gaganyaan mission aims to send astronauts into low Earth orbit,
with the first crewed flight expected no earlier than 2026. Before that, ISRO plans
at least four uncrewed test missions. The first, G1, will test critical technologies
such as reentry, parachute deployment, and a safe splashdown in the Bay of
Bengal. A humanoid robot named Vyomitra ("space friend" in Sanskrit) will be
onboard to validate the systems. While ISRO has not officially announced a date
for G1, reports suggest a possible launch in early 2025.

has made remarkable strides in recent years, including the
n-3 moon landing and the launch of the Aditya-L1 solar

India’'s space progra

human spaceflight, reinforcing its position as a major space power.

15 FEBRUARY 2025
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'ORGANIC MYSTERIES OF CERES: DID ASTEROIDS
DELIVER LIFE’S BUILDING BLOCKS?

An image of dwarf planet Ceres captured by NASA's Dawn mission. (Image credit: NASA)

New research suggests that organic molecules on Ceres may have been
delivered by asteroids rather than originating from within the dwarf planet
itself. Using artificial ; : emmdata from NASA’s Dawn
spacecraft, scien '
uncovering.i

'-_-;o survive imp
ds may have
ontributed to li

oo




GALACTICA . ; > ) Space Telescope News

EYES IN SPACE- JANUARY 2025

NASA's Webb Reveals Intricate Layers of
Interstellar Dust, Gas

NASA's James Webb Space Telescope has captured

. _ groundbreaking images of a light echo—a phenomenon

g - ' i ' = caused by light from an exploded star interacting with

: B interstellar dust. .This light, originating from the

: : i Cassiopeia A supernova 350 years ago, illuminated

it S R ' o< surrounding material, causing it to glow in infrared.

: “ Webb's NIRCam revealed unprecedented details, such

i 1 as intricate, sheet-like structures and dense, knot-like

- . - == = regions resembling wood grain. These features, some

Tl - ' only 400 astronomical units across, suggest interstellar
._- i i TR magnetic fields shape the interstellar medium.

g This study, likened to a cosmic CT scan, provides a 3D

view of the interstellar medium’s structure and marks a

—w2u  significant step forward in understanding space

environments. Future research will use Webb's

\ wm @FSL-" " spectroscopic capabilities to observe how light echoes

] _ evolve, offering insights into molecular changes and

. P B : e dust composition. These findings highlight the

2 ’ telescope’'s transformative power, unveiling the

universe's beauty and complexity while advancing

astronomical science.

"Webb Observes Formation and Expansion of
Carbon-Rich Dust Shells in Star System"

a Astronomers using NASA’s James Webb
Space Telescope have explored how
carbon, essential for life, spreads across
the universe by studying the Wolf-Rayet

be 140 binary star system in the Milky Way.
This system’s two massive stars produce
carbon-rich dust when their stellar winds
collide during close orbital passes, forming
dust shells every eight years. Webb’s mid-
infrared images revealed 17 expanding

Saptember 7023 i i
apremires dust shells moving at over 1,600 miles per

second, persisting for over 130 years.

The dust distribution is uneven, with clumps as large as the solar system and particles as tiny as one-hundredth the
width of a human hair. The Wolf-Rayet star, nearing the end of its life, will eventually explode as a supernova or
collapse into a black hole, potentially preserving the dust shells. These findings shed light on how binary star systems
contribute to the galaxy's carbon-rich dust, crucial for the formation of rocky planets and solar systems.

17 FEBRUARY 2025
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"Andromeda Galaxy: A Naked-Eye
Wonder and Cosmic Time Capsule”

On a clear autumn night, the Andromeda galaxy, the closest spiral galaxy to the Milky Way, is
visible to the naked eye as a faint, spindle-shaped patch near Pegasus. Its light, originating 2.5
million years ago, links us to ancient Earth when early humans, like Homo habilis, appeared.
Over a century ago, Edwin Hubble identified Andromeda as a galaxy far beyond the Milky Way,
expanding our understanding of the universe.

Using the Hubble Space Telescope, astronomers created a stunning 2.5-billion-pixel mosaic of
Andromeda, capturing 200 million ‘stars. This decade-long project unveiled details of its
structure and evolution, highlighting its complex history of mergers and star formation.
Despite sharing origins with the Milky Way, Andromeda’s active past, featuring young stars
and stellar collisions, sets it apart. Its study helps unravel galaxy formation, offering crucial
insights into the universe and our galactic neighborhood.

Hubble unraveling the Cosmic Tale of
a Rare Triple-Star System

Evolition of “Blue Lurker” Star Syst ; .
sl el ol A rare triple-star system has unveiled

an extraordinary story of cosmic
evolution, as revealed by NASA's
Hubble Space Telescope. Located in
the star cluster M67, 2,800 light-years
away, the system once hosted three
stars. About 500 million years ago, two
of these stars merged, forming a
massive star that later collapsed into
an unusually heavy white dwarf.

w

.-i.‘

The remaining star, nicknamed the "blue lurker," gained mass and an accelerated spin by
siphoning material from the merged companion. This unusual star spins once every four
days, far faster than typical Sun-like stars, which rotate every 30 days. Hubble's
ultraviolet spectroscopy revealed the white dwarf's high mass and temperature,
suggesting its merger origins. These findings highlight the complexity of triple-star
systems, which comprise about 10% of Sun-like stars, and their potential to produce
unique stellar phenomena. This system offers a rare glimpse into the intricate
evolutionary processes shaping such dynamic interactions.

FEBRUARY 2025 18
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GALACTICA Rocket Launches

SPACEX lAUN(H[S IN FEBRUARY 2025

lUNAR_ TRAILBLAZ[R & Nova-( IM-2

Date: February 2025, Rocket: Falcon 9 Block, Agency: SpaceX, Country: USA
Launch Site: Kennedy Space Center, Launch Complex 39A, Florida.

The Lunar Trailblazer and Nova C IM- 2 mission marks a significant step in lunar
exploration under NASA's Commercial Lunar Payload Services (CLPS) program.
"This mission will delwer two critical payloads to advance lunar science and
exploration. :

. The Nova-C IM-2 lunar lander, developed by Intuitive Machines, is equipped -

‘ ‘with  NASA’'s PRIME-1 (Polar Resources Ice Mining Experiment-1). This
innovative payload aims to demonstrate the feasibility of in-situ resource
utilization (ISRU) by drilling lunar regolith using its TRIDENT drill and analyzing
the extracted material with the MSolo mass spectrometer.The mission will target
a polar region of the Moon, focusing on detecting and characterizing water ice -
and other volatiles critical for supporting future human exploration.
Additionally, the Lunar Trailblazer satellite, developed by Caltech, will be
deployed to map the Moon's surface and identify regions rich in water ice and
volatile elements. This satellite will complement PRIME-1's ground-level analysis
by providing orbital data, enabling comprehensive insights into the Moon's
resources.

SpaceX's Falcon 9 Block 5, known for its efficiency and reusability, will deliver
the payloads into a precise lunar trajectory. This mission is pivotal for NASA's
Artemis program, laying the groundwork for sustainable lunar operations by
leveraging commercial partnerships.

By combining scientific innovation and cutting-edge technology, this mission
exemplifies humanity's drive to expand the boundaries of lunar exploration

19 FEBRUARY 2025
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SPHEREX & PUNCH

*Date: February 2025, Rocket: Falcon 9, Agency: NASA, Country: USA,
Launch Site: Vandenberg Space Force Base, California, USA

Rocket Launches

The SPHEREx mission (Spectro-Photometer for the History of the Universe,
Epoch of Reionization, and lces Explorer) is a highly ambitious astrophysical
observatory scheduled to launch in February 2025 aboard SpaceX's Falcon 9
rocket. Designed to map the entire sky in 3D, SPHEREx will capture data in 102
“different wavelengths of "light. Its® objectives are focused on unraveling
mysteries of the cosmos, Such as Cosmic Inflation, Galactic Light, Building
Blocks of Life. '

The satellite, about the size of a small car, will orbit in a polar trajectory and
generate two full-sky maps annually for its two-year mission. It will provide

o critical data for understanding the origins and evolution of the universe while’
“uncovering the chemical composition of planetary-forming regions within our

galaxy.

The PUNCH (Polarimeter to Unify the Corona and Heliosphere) mission will ride
alongside SPHEREx on the same Falcon 9 rocket. It is composed of four small
satellites designed to observe the Sun's corona in 3D. This mission focuses on
understanding how the outer atmosphere of the Sun transitions into the solar
wind, which plays a crucial role in space weather phenomena. Such as Observing
how solar material flows outward, creating the solar wind. Understanding the
structure and dynamics of the Sun’'s corona in unprecedented detail. Providing
essential data for predicting space weather events that can affect Earth's
technological systems.

The mission is led by the Southwest Research Institute in Colorado and
managed by NASA's Goddard Space Flight Center. The insights gained from
PUNCH will contribute to safeguarding satellites, power grids, and
communication networks from solar storms.

**Note: Launch dates of the missions are scheduled to be launched in FEBRUARY 2025 but may
subject to change.

FEBRUARY 2025 20
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Ophiuchus: The Serpent
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Bearer Among the Stars
Ophiuchus is most often associated with the
Greek demigod Asclepius, a son of Apollo,
the god of prophecy and light. Asclepius was
no ordinary mortal; he was gifted with
> extraordinary healing abilities. His skill in
medicine was so profound that it was said he
could even bring the dead back to life.
The legend begins with a tragedy. Glaucus,
oy the young son of King Minos of Crete, had
drowned in a jar of honey. When Asclepius
A arrived at the scene, he witnessed an
extraordinary sight. A serpent slithered
toward Glaucus' lifeless body, but Asclepius
killed the <creature. Soon after, another
serpent appeared, carrying an herb in its
mouth. This herb revived the first serpent,
' bringing it back to.life before Asclepius’
o stcfante ide astonished eyes.
Inspired, Asclepius took the herb and used it to revive Glaucus. Word of his
miraculous abilities spread far and wide, and Asclepius became a symbol of
hope and healing. Taught by Chiron, the wise centaur associated with the
constellation Centaurus, Asclepius mastered the art of medicine. The goddess
Athene further blessed him with the blood of the Gorgon Medusa. This gift,
however, came with a warning: blood from Medusa's right side could heal and *
resurrect, while blood from her left side was deadly poison. \ e :
The Wrath of Zeus i *'
Asclepius’ power to defy death itself did not go unnoticed by the gods. Zeus,
the king of the gods, feared that Asclepius’ gift would upset the natural order, 5
making humans immortal and robbing the Underworld of souls. Hades, the god of [HE
the dead, was particularly incensed and demanded action.
In a dramatic climax, Zeus struck Asclepius down with a thunderbolt. Yet, even
in death, Asclepius’ legacy could not be forgotten. To honor his noble deeds
and extraordinary gift, Zeus placed him among the stars, ‘creating the 2
constellation Ophiuchus. Here, he is depicted holding a serpent, a symbol of
wisdom, healing, and renewal.
x . XA 5 %
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Exploring the Constellation

Ophiuchus is more than a mythical figure; it is a

treasure trove of astronomical wonders. It is the

11th largest constellation, sprawling across 948

square degrees in the sky. Nestled in the third

quadrant of the southern hemisphere, it s

bordered by other legendary constellations such

as Hercules, Sagittarius, and Scorpius.

The constellation’s brightest star, Rasalhague,

shines with a magnitude of 2.08, marking the head

of the serpent bearer. But Ophiuchus holds more
than just stars. It is home to numerous deep-sky
objects, including:

e Barnard’'s Star: One of the closest stars to
Earth, known for its rapid motion across the
sky.

o Kepler's Supernova: The remnant of a stellar
explosion observed in 1604, a brilliant
spectacle visible to the naked eye.

e Globular Clusters: Seven remarkable Messier
objects, including Messier 10 and Messier 107,
glitter in Ophiuchus’ domain.

e Nebulae: The Twin Jet Nebula, with its
stunning bipolar jets, and the mysterious dark
nebulae, like Barnard 68 and the Snake Nebula,
invite curiosity and wonder.

Ophiuchus is also associated with four meteor
showers—the Ophiuchids, Northern May
Ophiuchids, Southern May Ophiuchids, and Theta
Ophiuchids-making it a dynamic constellation to
observe.
Legacy and Symbolism
In modern times, Ophiuchus has taken on new
roles. It has intrigued astrologers as a "hidden"
zodiac sign, though its inclusion in the zodiac
remains a topic of debate. Regardless, Ophiuchus
continues to symbolize transformation, healing,
and the mysteries of life and death.

As you gaze up at the stars tonight, look for

Ophiuchus, the Serpent Bearer. Remember the

tale of Asclepius, whose compassion and skill

defied the limits of mortality. Within those stars
lies the story of a healer, a serpent, and the
eternal dance between life and death, written in

the ink of the cosmos.
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GALACTICA

WHAT'S UP IN THE SKY - FEBRUARY 2025

LUNAR CALENDAR

IMPORTANCE OF MOON PHASES
FOR STARGAZERS

One might wonder why it is important to refer to moon
phases for star gazing. The reason is that the phases of
the Moon reflect a -great deal of illumination,
because the Moon is so close to us, it overrides the
brightness of other celestial objects. _

So, What Moon phase is best for stargazing? "The New
Moon and the days immediately before and after the
new _moon (Crescent phases)" are among the best times
for stargazing. Whereas the Remaining phases like Full
Moon, waxing or waning gibbous, the first or third

quarter Moon offers a time to zoom in and witness the

features of the Moon.

*

and |

Monthly Lunar Calendar
February 2025
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Wha£'s up in the sky?
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BRIGHT DEEP SKY OBJECTS

PLANETS VISIBILITY ¢

Mercury
Superlor conjunction 9 Feb. Visible 30 minute
after sunset on 25 Feb, 1.5° from Saturn.

: Venus +
: Evening planet, visible soon after sunset. Near
i 13%-lit waxing Moon on 1 Feb.

ETES
Evening planet over 60° altitude when due
south. Very near Moon on 9 Feb.

Jupiter i
WeII placed evening planet. Near waxing
i gibbous Moon on the merning of 7 Feb.

Saturn -
: Deteriorating evening planet. Best at start of
: February. Near Moon and Venus on 1 Feb.

H Uranus
i Well positioned evening planet in Aries, best
at the start of the month.

Neptune
Evenlng planet in Pisces which becomes too
i low to be viable after 7 Feb.

Large Magellanic Cloud (LMC), or
Nubecula Major (PGC 17223) is a
dwarf irregular galaxy and a satellite of
our galaxy located in the constellation
Dorado. It has an apparent magnitude

L of 09 and is best observed from

southern hemisphere. [t was first
documented by Al - Sufi (Persian

.

astronomer) in 964 CE.

Seven Sisters also known as M45
or Pleiades Star Cluster is located in
Taurus constellation with apparent
magnitude of 1.2. With naked eyes it
looks like a small copy of Big Dipper
with group of six stars. Binocufars
can show more stars. This cluster is
about 444 light years away from us.

Bode's Galaxy, M 81 or NCG 3031
ista bright spiral one, located in

Ursa Major constellation with an .

épparent magnitude of 6.9. It is
one of the brightest galaxies which
can even be seen under ||ght
poIIuted sky. It was discovered by

Johann Elert Bode in 1774.

Hand Cluster also known as NGC
3114 or Cr 215, is best observed from
the southern hemisphere. It has_an
apparent magnitude of 4.2 and can
be observed through naked eye,
while binocular or a small telescope
can make it easier to observe:in a
dark and clear sky. It can be found in

. the Carina constellation.
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GALACTICA Astronomical Events

ASTRONOMICAL EVENTS - FEBRUARY 2025
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On February 22, skywatc
planets—Mercury, Saturn,
night sky. This rare pheno
cosmic precision of our solar s

e celestial event as five
in a striking arc across the
opportunity to marvel at the

a/

What is a Planetary Alignment?

A planetary alignment occurs when planets appear to line up in the sky from
Earth's perspective. Though not physically aligned in space, their positions relative
to Earth create this visual spectacle, governed by the planets’ orbital mechanics.

What to Expect
The alignment will feature:
o Mercury: Visible near the horizon shortly after sunset. Its proximity to the Sun
makes a clear view of the western horizon essential.
o Saturn: Higher in the sky with a golden hue. A telescope can reveal its iconic
rings.
« Venus: The brightest planet, easily spotted as the "Evening Star.”
« Jupiter: Shining brightly alongside its moons, which can be seen with binoculars
or a small telescope.
« Mars: Recognizable by its reddish hue, completing the lineup.

Viewing Tips . Al
1.Timing: Look shortly after sunset wk ercury and Saturn remain above the
horizon. ! % B3
2.Location: Choose &
3.Equipment: Binocule
like Jupiter's moons ‘anc

4 Weather: Clear skies &

izon.
ince, revealing details

Significance
This alignment showcases the harm ofar system, a result of the planets’
distinct orbits. Such events are relatively rare and hold cultural significance, often
regarded as omens or symbols throughc‘t history. Today, they inspire awe and
curiosity about the universe.

F
Conclusion %

The February 22 planetary alignment is a chance to connect with the cosmos.
Whether you're an avid astronomer casual stargazer, don’'t miss this
extraordinary display. Mark your calendar and prepare for an unforgettable evening

under the stars!
L
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CONJWNCTI.ON% FOK THE MONTH

A phenomenon grabs the imagination of scientists and stargazers allke in the vast
panorama of the night sky, where stars shine like distant diamonds and planets roam over .
the cosmic canvas. Conjunctlons those ethereal moments in the heavens when heavenly
.bodies appear to collide, provide a mesmerlzmg S|ght that connects us ‘to the beauty‘ (o il
‘the cosmos. The word "Conjunction" comes from Latin, meaning tOjOIn together :

From Earth's perspectlve a conjunction occurs when two pIanets or a'planet and the Moon
or .Sun "align: Solar conjunctlons are. invisible to us. Moon planet conjunctlons occur

throughout the month, ‘*every month, as the Moon passes past each planet. The pIanets in .

The Great Conjunction and when. multiple allgn ‘are rare apd captlvatrng conjunctlons
Technically speaking, objects are said to be.in conjunctlon in that instant when they have
the same rlgh-t ascen5|on on our sky’s dome. Practlca-lly speaklng objects in conjunctlon
will likely be visible near each other for some days SN

‘g

o.lllllllllllllllllllll_lllll_llllll‘Ill.llllllllll_llllllllllllll.lllllllllllllllllllllllllllll'llllll‘l‘lllll'lltflo.

3 Conjunction of Moon and Saturn.
o . “  On st February,. the Rlnged planet Saturn and the
' ‘Moon will have the cIosest approach in the evenlng

. -10.38,. and Saturn at_ magmtude ]15 And -it W|II be

i VISIb|e around 06 3Q p.m. t|II 11. OOp m. .
Place: Chennai / Date: 1st February/Tim'e: 06.30 p.m. * S . : " Tt ‘f_ wy T : .‘“ . _.r_ i
Voo » : Con]unctlon of Moon and Venus ra) -‘ -
' Oon 2nd February the Hottest pIanet Venus’ ‘and ‘the
- ". ' Moon will have the cIosest approach in the evening .- .
sky after the sunset: The Moon: W|II be at magnltude ’
Ehtios Ny o : -11.00, and Venus at magnltude -4.48. Anol |t WI“ be'
: - visible around 0630‘prn t|II11 00 p.m. : :_
Place: Chennai / Date: 2nd February/Time: 06.30 p.m. ... ] ¢ i )
Mais TR ? i L o
Conjunctlon of Moon -and Mars - - .
oo On 10th February, the Red planet Mars and'the Moon

will have ‘the cIOSest approach in the evenlng sky in
the Eastern dlrectlon The Moon WI|| be at magnitude

-12.61, and Mars at - magnltude -0.80. And |t will be ’

visible from 06:30 p.m. ;
Pla:cfe: &nnai /mdaﬁ:;lmhf’ebryaryﬁﬂme: 06.330£p,m. =0 i = 3

»

o-------------------g--------p------------------------------------_----------------g--l-----‘----_---------------ho

.Conjunction of Mercury and Saturn
On 22nd February, the Ringed pIanet Saturn and the
Dead planet Mercury will have the cIOSest approach

‘h_ Saturn at magnltude 1.15. And |t WIII ée v|5|ble afound

> -k

630pm t|I|101§pm P o e LN
Place: Chennai / Date: 22nd February / Time: 06.30 p.m. PP '\r; . .

" : Sl S N . .oy
e ‘%F £ = i 3
o
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sky after.the sunset. The Moon will be at magmtude w8

in the evening sky Wwestern horizon |mmed|atelfy after ~ -'-r'
| sunset. The Mercury will be: ats magnltude 1?.0 ahd; ,:



7. - GALACTICA : Ast;'OnomicaI-Pe'_r:ce_pt_i.on

WHAT WE SEE IS NOT ALWAYS TRUE,

_ = The Dawn -o'f Geocentrism: -For ancients the universe seemed clear, Earth was the center-of
_" 5 everything. After all, the Sun rose in the east and set in the west, stars.circled the heavens,
: - and everything seenfed to orbit aroynd Earth. To- Babylonian and early. Greek-thinkers, the
cosmos was a divine, Earth-centered construct—-a view that A_ristot-le_ would later formali_z'e._

Aristotle envisioned Earth as a stationary sphere surrounded by concentric celestial

~spheres. This ‘'model gained immense traction, supported by ob_servatidns that seemed to -

a_ffirrﬁ _its accuracy. The . M.oon's phases, the wandering paths of planets, and the
predictability of eclipses fit comfortably within the geocentric fra'me_V\'/or_k. But Aristotle’s
osmos wasn't merely scientific; it was philosophical, with Earth at the heart of creation.
emy refined this idea with his Almagest. To account for the erratic motion -o'-f'pi'anet's
larly their retrograde motion), he introduced epit:ycles.—small circular orb_it§ within
es. Ptolemy’s geocentric system became the gold standard for over a m_iII_ennium.-,'

by religi-éus and intellectual authorities'as the unquestionable truth. -

the Celestial Sphere: Seeds of Doubt By the ‘Islamic Golden Agle,-(8th—13th
tronomers began poking holes in the Ptolemaic model. Scholars ‘like " Al-Tusi
atir developed mathematical tools to simplify planetary motion, challenging.the

f epicycles. Alha_zen,' a pioneer of empirical observation, argued that &€ience

b

th evidence, setting the stage for future skepticism about geocentrism

The - Revo‘lutionary'_ldea: Copernicus and Heliocentrism [n- 1543, Ni'co.la'us Copernicus -
published De revolutionibus orbium.coelesfidm, proposing -t‘hat.' the Sun, not Earth, was .t.He.
center of the universe. This heliocentric model turned centgriés-b.f belief  on its head..
Copernicu's argued that placing the Sun at the center simplified the explanatic;n_ of planetary
motion; eliminating the need for cumbersome epicycles. Yet, Cop-ernicus" ideas were rhe‘t -
with resistance. The notion of Earth spinning on its axis and hL-thIing through space .defié-d'
common sense. Religious authorities, pa'rticﬂlarl_y'in Europe, saw'heliocentris-r_n as a threat to
scripture, which placed Earth-and humanity-at the center of.God’s ;:'réatio_n. C-opern-icus.
himself present'ed his theory cautiously, aware of iifs potenfi'al_to ign'ite cdntrover_sy.
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y The Pr|ce of Truth Martyrs of Hehocentnsm The struggle to establlsh hellocentrlsm wasn’t
X L just sctentlch it'was a battle of life and death Glordano Bruno was one of the boldest .
' _:'advocates for a Sun- centered cosmos But Bruno S views extended further—he proposed that_
the umverSe was |nf|n|te “with, countless stars hostmg ‘the|r own planets Thls radical idea,
"__.' ; _comblned wlth l‘HS crlthue of. C‘nurch doctrlne led 1o :his excommunrcatlo'n impri'sonment
: .and eventual executlon In 1600 Bruno was. burned at the stake a traglc symbol of the era’s

barbanc suppre55|on of dlssen.t Gal|leo narrowly escaped Bruno’s fate but suffered EELS of

""_h'ouse arrest after hIS- rial. The Church s grlp on. |nte|lectual thought during this perlod was. -

|ronclad usmg fear and V|0lence to malntam its author|ty These act|ons stark.ly contrast

with the’ sp|r|t of |an|ry that would eventually trlumph

'Nellvto'il's' U_n_iverse Heho-centrlsm Conf|rmed Isaac Newton s PrlnC|p|a Mathemat1ca (1687)

.prowded ‘the final narl Gin’ geocentrlsms coffln New_tons laws. of motion and unlyers_al

'grav1tat|on explalned why planets orbited the Sun His -Work united terrestrial and celestial -

A _mechamcs provmg ; that"the same forces governed b_oth'_ Earth - and the heavens. .

"Hellocentrlsm was no Ionger ER theory it was a. fact.

A Reluctant Parad|gm Shlft Desplte “the overwhelmlng ewdence hellocentrlsm faced flerce
ppposnt:on fxi challenged not Just SC|ent|f|c norms but deeply |ngra|ned ‘worldviews. The
3 -Church e |mt|al re5|stahce softened over t|me and by the- 18th century, heliocentrism was

o wldely accepted Tt fSun once just a dally companlon in the sky, became the center of a

 Conclusion: The Power of Inquiry The transition from geocentrism to heliocentrism is a

testament to humanity's capamty for questioning and growth. From Arlstotle s spheres to
Newton's equations, each step in this journey was marked by courage, controversy, and
discovery. Today, as we explore the cosmos, we stand on the shoulders of those who dared
to challenge the existing status. The next time you gaze at the sky, take a moment to honor
those who sacrificed their lives to uncover truths we now often take for granted. Every
scientific discovery, whether from the past or present, has endured the test of time and
countless challenges. That's what makes the pursuit of science not just meaningful, but one

of the most rewarding endeavors in life.

(All Image credits: Universetoday.com)
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" Big Data and Al: Revolutionizing
!/ Astronomy

/_ Astronomy is being revolutionized by Al and ¥ k= i Cesa
M  Big Data, enabling scientists to process - e i
immense datasets from telescopes and
satellites. These technologies uncover hidden
! patterns, identify exoplanets, map galaxies,

discoveries and theories, Al and Big Data are
transforming our wunderstanding of the

> and predict cosmic events. By accelerating
g

o universe like never before. Ry i
oy I. In recent years, Al has been increasingly employed in astronomical research. Deep
gt learning, a subset of Al, demands massive datasets, making astronomy a perfect

application. Al-powered machines aid in data analysis tasks, such as detecting new
stars, exoplanets, and even dark matter. Big Data platforms enable efficient data
mining, extracting valuable insights from these extensive datasets and uncovering
new patterns in the cosmos.

~

Lxoplanets Exploration Dark Matter and Dark Energy

Big data revolutionizes dark matter and
dark energy research by processing
massive datasets from galaxy surveys,
CMB studies, and supernova
observations. Projects like SDSS, Euclid,
and DES map galaxy  clustering and
gravitational lensing, = revealing dark
matter's distribution. Al and machine
learning analyze data, refining models.
Dark energy studies use Type Ila
supernovae, baryon acoustic oscillations,
and redshift surveys to map cosmic
expansion. Simulations like Illustris TNG
model the interplay of ‘dark matter and
energy, providing deeper insights into
the unseen - forces ' shaping cosmic
evolution-and the universe’s expansion.

Big Data and Al transform exoplanet
discovery by analyzing vast datasets
from missions like Kepler, TESS, and
Gaia. Al algorithms detect planetary
transits in light eurves, while machine
learning refines radial velocity data
and predicts exoplanet properties like
size and orbit. Multi-wavelength data
enhances atmospheric studies,
identifying habitability markers like
water vapor. Citizen science platforms
leverage Al to engage the public in data

analysis.  As missions grow and
telescopes improve, Al enables faster,

_S_L!FERNOUA HUEBELE DIAGRAM Image Credits h(.(ps /Ipenntoday.upenn.ed

Accelerating Universe

o Favorad by the
Diark Ereriyy S viry
‘i

supenova data
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65% duck enengy)
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Supernowas Distances (Gigapariscs)

more accurate discoveries, expanding R ' Ve
our understanding of distant worlds
and their potential for life.
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Clyde T ombaugh :

- :
Clyde William Tombaugh (February 4, 1906 - January 17, 1997) was an
American astronomer best known for discovering Pluto in 1930. He al
identified star clusters, galaxies, and studied the distribution o .
extragalactic nebulae'.‘ Tombaugh made significant observations of Mars,
Venus, Jupiter, Saturn, and the Moon. After high school, he built his ewn  #*
telescope using pldfis from Popular Astronomy and sent sketches i{
Jupiter and Mars to Lowell Observatory, leading to his employm

there. Tombaugh’s work expanded our understanding. of the solar

- By ..I L= { -
%  February 4, 1906 | system, leaving a lasﬁngkgacy as a pioneer in planetary science aad the
3 RYEE W= N discoverer of the once-ninth planet Pluto

. Frltz szcky
Fritz Zwicky (February 14, 1898 - Eebruary 8, 1974)was a Swiss’
__astronomer and physicist known as the "father of dark matter.". In 1933,
" he uged the virial theorem-to propose the existence of unseen mass,
coining the terrh "dark matter Z\/vlcky along with Walter Baade, -also
introduced the term "supermova", and hypothe51zed that supernovae
were the transformation of st;rs into neutren stars, contrlbutlng to the
origin of cosmic gays. His -pioneering research 51gn1ﬁcantly advanced

. . cosmology and astrophysics, leaving a lasting legacy in our understanding
of the.universe, particularly through his -Y\{_ork on dark matter and February 14, 1898
supernovae. : : .i-.' : M A -l

& o - [d [ 2

Galileo. Galilei « g
: ; » ' " e o
. Galjleo Galilei (15 February 1564 - 8 January 1642) known as the *
‘of Modern Science and Astp@nomy,” was an Italian astronomer, phys
and engineer. He pioneered the experimental scientific method and
Fo first to use a refracting telescope for significant astronomical discoveries. I
1610, he discovered Jupiter’s four- larggt moons,observed the phases of \
Venus, and studied sunspots, supporting the heliocentric model. Galileo was
- " the first to show that the Milky Way is not just a hazy cloud but is made up
of millions of stars packed so closely together that they look like clouds
- from Earth. His work laid the foundation for modern physic d
- observational astronomy, profoundly influencing scientific thwr
~ centuries. ;

- : - 3
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Nlcolaus Copermcus | .o

Nlcolaus Copernicus (19 February 1473 - 24 May 1543) wasa Polish
astronomer who proposed the heliocentric model. His heliocentric
theory proposed that the Earth and other planets revolve around ;
Sun, challenging the long-dominant Ptolemaic model, which placed the %
Earth at the center oof the. universe. His groundbreaking work, De
Revolutionibus Orbiym Coelestium, challenged the long-held geocentric
model, laying the foindation for modern astronomy. Copernicus' ide
-1nﬂuenced later scientists like Galileo, Kepler, and Newton. Despite 1n1t§

.‘_M re51stance his theory -transformed scientific thought and marked the
February 19, 1473

. " beginning of the §c1ermﬁc Revolutlon revolutionizing huma‘ntys

et W_J" . understanding of the universe. -
v % George grodes

George Smoot (born on February 20, 1945) an American astrophysicist -
and cosmologist, won the Nobel Prize in Phy51cs in 2006 aloMgside John C.
~* « ‘Matheg, for their work on the Cosmic Background Explorer (COBE)
satellite. Their research led to the discovery of the black body form and °
anisotropy of the cosmlg mlcrowave background (CMB) radiation,.
providing crucial evidence for the Big Bang theory.“The‘COBE mission,
launched in 1989, revealed tln)ﬁlluctuatlons in the CMB, offering insights
. - " into the universe's*structure and the formation of stars and galaxies.
Smoot's work has significantly influenced cosmology and popularized
science through books and medla appearances

February 20, 1945

Pierre’Janssen -
K P{grre Janssen (22 Februay__ 1824 - 23 December 1907) was a F
astronomer who, in 1868, discovered helium and develgped a me
. observe solar prominences without an eclipse. He also demonstrate
~_some dark lines in the.solar spectruiwere caysed by water vapor in
Earth's atmosphere. Janssen pioneered the use of photography in solar
physics and published an extensive series of solar photographs in 1904 in
his Atlas de Photographies Solaires. His work sef’ the standard for solar
photography, which remained unsurpassgd for decades. Jan
centributions greatly advanced solar research, spectroscopy, an
astronomy, and he was a member of the French Academy of;
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'

Varsha S K, iAstronomer

o
Imagine standing outside on a clear, crisp night, gazing up at the stars.
They twinkle like tiny diamonds scattered across the sky, and as you look,

you can't help#out wonder: What if some of those twinkling lights aren’t

‘just stars?.What if Ihe;,_e s something-or someone-out there, looking
~‘back at us?. The, unlver.sg is vast vast in a way that's almost impossible to

wrapiyour head‘aronnd ¥ .-
. . " t"','— -

With over §, 0,00 exoplanets ('pl-anets outside our solar system) discovered
.l

-ers are findin more every day. Some of these planets
are‘ m Iedo ‘habitable’ Z'Ong ‘the sweet spot where conditions
e ‘qut fq'r I|fe to eXxst And if Earth can support life, why not
spn!ewher'g else in the galaxy? But.we're not JUSt waiting for a UFQO.to
land in" ou#kyard Thanks _to prq_ec*s - hike,. ‘S-ETI (Search for

Ex’traterrgstr a Intelllgence) sc1ent|sts are listening. fo'r SIgna-Is from alien
L

.'.-

CIV|I|zat|ons _ . S - i . o

- .
. ¢ - ®
s @B

. : - : .
No messages have been recelved yet, !but each new dlscqvery whether
it's a dlstant planet or an*® |rhage from the-James Webb Space Telescope-

feels like we're one step closer to ansWerl ultlmate question: Are

we alone? We're also sending our own" the. Cosmos From

space probes to radio slgnals humanity. is actlvew reaching - out, hoplng

someone or somethmg is out there to hear it. Who Kno.ws’)

Maybe, on some distant planef, an alien oiviliza#on- is.staring up at their
sky, wondering the same 'th-ing a.bout us. E'very' new mission, -every
telescope snapshot and every discovery brings us-a little closer to
unravellng the mystenes of the universe. So, next time yo:J .re stargazmg
remember: The universe might be full i surprises, and we just mlght not

be the only ones looking up

- !
L
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- _Artemis 2: A New Era of Space
Exploration

Navya Kiran, iastronomer
ABOUT IT
Artemis Mission 2 is a major milestone in NASA's Artemis program, which is focused on returning
humans to the Moon and eventually preparing for human exploration of Mars. Set for launch in April
2026, Artemis 2 will be NASA's first crewed mission to the Moon in more than 50 years. Artemis 2's
primary objective is to test the integrated system performance of the Orion spacecraft and the SLS
rocket, providing crucial data for future lunar landings.

IMPORTANCE

e Return to the Moon: Artemis 2 is part of NASA’s broader effort to return humans to the Moon,
marking the first crewed mission to the Moon since Apollo 17 in 1972. This mission sets the stage for
the establishment of a sustainable lunar presence.

e Gateway for Mars: The mission also serves as a key step in the long-term goal of sending humans to
Mars. The technologies tested in Artemis 2 will be critical for future deep space missions.

UNIQUE FEATURES

e Orion Spacecraft: Artemis 2 will be the first mission to use the Orion spacecraft with crew aboard.
Orion is designed for deep-space travel, equipped with advanced life support, radiation shielding, and
communication systems.

e Space Launch System (SLS): The mission will launch atop the Space Launch System (SLS), the most
powerful rocket ever built, capable of sending astronauts far beyond low Earth orbit to the Moon and
beyond.

e International Partnerships: The European Space Agency (ESA) has provided the service module for
Orion, representing a major international contribution to the Artemis program. This collaboration is
part of a broader effort to build a multinational lunar gateway.

g LAUNCH DATE

Wt ete | Artemis Mission 2 is scheduled to launch from Kennedy Space Center in Florida, using NASA's Space
~ Launch System (SLS), the most powerful rocket ever developed. The mission will carry four astronauts
S | aboard the Orion spacecraft. After launch, Orion will begin its journey toward the Moon, performing a
s flyby and entering into a distant lunar orbit. This trajectory will test the spacecraft’'s systems in the
-~ harsh conditions of deep space. The astronauts will test life support systems, communication tools, and
-.-*% navigation technology. After orbiting the Moon, the spacecraft will return to Earth, splashing down in the
Pacific Ocean. The primary goal of the mission is to validate the performance of both the Orion
spacecraft and the SLS rocket, ensuring they are ready for the first crewed lunar landing on Artemis 3.

A FOLLOW UP

Artemis 3, scheduled for 2025 or 2026, will follow Artemis 2 as the mission that finally lands astronauts
T, | OD the Moon’'s surface. One of the key objectives of Artemis 3 will be to land the first woman and the
“next man at the lunar south pole, a region rich in water ice and other resources that could be vital for
- long-term human habitation. This mission will also deploy the Human Landing System (HLS), developed
1 by private industry in partnership with NASA, to deliver astronauts safely to the Moon's surface. Artemis
3 will mark the start of NASA’s sustainable presence on the Moon, setting the stage for future lunar

exploration and deeper space missions.

CONCLUSION

Artemis Mission 2 is a significant leap forward in NASA’'s vision for deep space exploration. With a
targeted launch date of April 2026, this crewed mission will lay the groundwork for subsequent lunar
landings and human exploration of Mars. By testing critical technologies and systems in deep space,
Artemis 2 will provide essential data to ensure the success of future missions. The mission also
represents a new era of global cooperation and innovation, with international partnerships playing a key
role in its success. As humanity embarks on this bold journey, Artemis 2 will undoubtedly have lasting
impacts on space exploration, technology, and global collaboration, marking the beginning of a new
chapter in the exploration of our solar system.
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Hypervelocity Stars: The Cosmic
Speedsters of Our Galaxy

Varsha S K, iAstronomer

In the vast expanse of the universe, most stars follow relatively predictable paths, cruising
through space at steady speeds. However, some stars break the mold and defy the normal
pace, becoming hypervelocity stars (HVSs). These stars are moving at speeds so high-
often exceeding 1,500 km/s—that they can escape the gravitational pull of our very own
galaxy, the Milky Way.

To put that in perspective, stars within the Milky Way generally travel at about 220 km/s,
which is a far cry from the blistering speeds of HVSs. These rare, high-speed stars are not
just astronomically fascinating; they offer a peek into the mysterious forces shaping our
galaxy, and perhaps even the future of stars like our own Sun. So, how do stars reach such
extreme velocities?

The answer lies in cosmic phenomena that push stars to their limits. One key process
behind the formation of hypervelocity stars is the gravitational slingshot effect caused by
interactions with a supermassive black hole. At the center of nearly every large galaxy-
including our Milky Way-there resides a supermassive black hole, millions or even billions
of times the mass of our Sun. When a star passes too close to this black hole, it is subject
to the intense gravitational pull that warps spacetime.

This close encounter can fling the star into high-speed motion, hurling it out of the galaxy
entirely. This phenomenon is known as gravitational ejection. But that's not the only way
hypervelocity stars come to be. Another mechanism involves stellar explosions in binary
star systems.

Binary systems are pairs of stars that orbit each other, sometimes in a very tight orbit.
When one of the stars in the system reaches the end of its life and explodes in a
supernova, the force of the explosion can transfer enough kinetic energy to the companion
star, sending it speeding through space at escape velocity. This interaction, known as
stellar dynamical ejection, can also propel a star to hypervelocity.

In fact, the first confirmed hypervelocity star was discovered in 2005, when astronomers
observed a star speeding away from the Galactic Center. The star, later dubbed HVS 1,
was moving fast enough to eventually leave the Milky Way. Since then, astronomers have
identified more than 20 hypervelocity stars, many of which are thought to have been
ejected by the supermassive black hole at the center of our galaxy. These discoveries have
revealed fascinating insights into the behavior of black holes, the dynamics of our galaxy,
and the ways in which stars can be expelled from their homes.
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Hypefvelocity stars are more than just fast-moving objects—they are key to understanding
some of the most energetic and mysterious processes in astrophysics. By studying these
runaway stars, scientists are able to map out the gravitational influences exerted by black -
holes on nearby stars and measure the distribution of mass within the galactic center. The it
study of their high-speed paths is also crucial for understanding the structure of the Milky

Way and its surrounding halo, which is mostly invisible and poorly understood.

Moreover, these stars offer astronomers a unique opportunity to study the impact of black
holes on their surroundings. Supermassive black holes, like the one at the center of the
Milky Way, play a much larger role in shaping their galaxies than previously thought. By
tracking hypervelocity stars and their trajectories, scientists can gain insight into how black
holes influence stellar dynamics and contribute to galactic evolution.

With such extreme speeds, hypervelocity stars are unlikely to remain in the Milky Way
forever. Over time, some may escape the galaxy’s gravitational pull entirely, venturing into
the vast emptiness of intergalactic space. Others might burn through their fuel at an s bl
,ﬁ accelerated rate due to their high energy output, possibly leading to earlier-than-expected ..q-F'""—"
_ deaths such as supernovae or stellar collisions. -

If hypervelocity stars continue on their path, they may even end up being part of future %
cosmic events. Could they collide with other stars, triggering the formation of new stellar el
systems? Or could they encounter other galaxies, contributing to intergalactic interactions?
- The fate of these stars remains one of the many mysteries of the cosmos, but the
coxt discoveries they inspire will continue to shape our understanding of the universe.

Hypervelocity stars are *‘m
not just anomalies; they i
are windows into the W
violent and energetic L
processes that govern

the cosmos. Through

their incredible speeds,

they reveal secrets -
about black holes, e
stellar life cycles, and

the future of galaxies. m
As we continue to track -
these cosmic w
speedsters, we move ; -
closer to understanding

the forces that shape
Anrtist's View of Hypervelocity Star HE 0437-5439 our universe.

NASA, ESA, and G. Bacon (STScl) » STScl-PRC10-19a

So, the next time you look up at the night sky, imagine that some of the stars you see might
be racing away from the Milky Way, moving at speeds beyond our imagination, and carrying
with them the stories of our galaxy’'s most extreme events. In a universe that moves at a pace
we can barely fathom, these runaway stars are the ultimate explorers, charting a course into
the unknown e rerp e
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No Big Budget - India’s Space
Journey

Sourajit Mandal, Astronomy Camp Student

India's space journey is really interesting..-have you ever wondered how a country with
such humble beginnings has now become the world leader. in space exploration?

It all started in 1969 when ISRO was established. Back then, there wasn't much to work
with..no big budgets nor high-tech laboratories. The-budget by 1972 was an astonishing....
10 crores. Not a lot for building rockets and satellites... right? And yet, ISRO proved
everyone wrong. ISRO built India’s first satellite- Aryabhata in 1975 which was launched by
the Soviet space agency. At that same time NASA, -had a budget of BILLIONS of dollars
and was busy doing its Apollo missions. How could India even try to catch up?

ISRO’s 'humble beginnings are almost unimaginable. Rocket parts were transported on
bicycles and heavier satellites- on bullock carts. Sounds a lot like a story, doesn't it? But it
is true. While NASA was" putting humans on the Moon, -India was launching sounding
rockets from a small fishing village. Dr Vikram Sarabhai, the founder of ISRO, believed that
space technology could solve many of new India's problems- from communication to
agriculture. This focus on utility, is what made ISRO a superpower.

Dr. APJ Abdul Kalam played a key.role in revolutionizing India’s rocket technology with
groundbreaking yet cost-effective designs. Under his leadership, ISRO focused on
simplifying complex technologies while making them ‘affordable. His work on the Polar
Satellite Launch Vehicle (PSLV) was a game-changer, achieving reliable launches with
minimal resources. The PSLV's success made it a preferred option for many international
clients, .proving that India-could do space exploration efficiently, without the high costs
associated with ,other countries. Kalam’'s vision set the stage for ISRO’s future
achievements, including the Mars mission.

Just after a few decades, in 2014, ISRO stunned the world with its own Mars mission-
Mangalyaan mission. India was trying to reach Mars on the very. first attempt! And the
missjon cost.. just ¥450 crores (about $51 million today). For comparison, NASA's MAVEN
Mars‘mission around the same time cost $671 million..How did ISRO pull it off? They kept
it simple, efficient, and innovative. They relied on homegrown talent and avoided expensive
experiments. The Hollywood movie ‘The Martian’ in 2015 cost around $108 million! It is hard
to imagine the fact that one country’'s Mars mission can be cheaper than movies of Mars
missions of another country.

Then came the Chandrayaan-3, which soft-landed on the Moon in 2023. The success was
partial for Chandrayaan-2, as its lander could not successfully land, but for Chandrayaan-3,
what made it special‘'was the fact that it was the first to reach near the Moon's south pole.
The cost was a JUST 615 crores ... and that is about $74 million. Isn't it unbelievable?
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All space agencies burn billions, while ISRO continues ta land missions of world-class

standards at the cheapest price. The story does not end there. -

Let's talk about Spadex - the Space Docking Experiment. .This recent mission

demonstrated ISRO’s ability to dock and undock two, spacecrafts in orbit. Why is docking

so important? Because it's a stepping stone ‘to Iong term .space exploratlon This is a
~ critical skill for bU|Id|ng space stations and for refueling missions.

'Imagirie India running its own space statio‘n or _being part of manned _missions to Mars!
CIENEY the 4th. country to now-have this technology but as usual, it 1s the -first one in
SUCH a Iow,pnce As .usual; ISRO is: domg it eost- effectlvely Spadex is est|mated at
1,000 crores (around $120 m|II|on)

So, the secret to ISRO's success’) Nece55|ty7 Ingenuity? It is probably a little bit of both.
They simply reuse technology and do. everything on a single platform; thus, they ‘minimize
waste.-Results? Amazing missions W|th the smallest budgets. It's just wild thinking that a
space agency bdrn in the humblest mrcumstances today competes With the rest of the
world’'s best. Moon base? Human missions to Mars? India is ready to shock the world again
and’ agaln ' ; 4
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ASTROPHOTOGRAPHS FROM SPACE ASSOCIATED
ASTRONOMERS

Jupiter with lo’s shadow captured by Bhaargav

- Shaurya Salurikhe '-.

Messier 42 captured by Shaurya Salunkhe

Mars with Polar Ice Caps & Jupiter, Captured by Mr. Shiril - Senior Technical Executive - GAPL

Mars & jupiter captured by Mr. Dinesh & Mr. Shanawaz - Educators, STEPL.
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Astronaut Bruce McCandless I, ‘TS- /
to control his movement above the Eai’

space shuttle Challenger - during the 'f
"restructlve tethe s,and i

Before  stepping in i'

remarked, "It may be ‘

a heck of a big le r m y flecting on the experience,

he later said, "It Was fun thought it would be sort of

ethereal in terms of qui ess, and | was wrong.” His

comments highlight‘ed t human connection to this

extraordinary event,.;;{ '

I

!

ion specialist, uses his hands
st a few meters away from the
er spacewalk which didn't use
Image credits:NASA

McCandless humorously
mall step for Neil, but it's

; eran astronaut, McCandless had
U in underwater simulations and
oneering work demonstrated the

ement in space, paving the way for

A trained engineer :
rigorously tested,
aboard Skylab. yjHis
feasibility of fréef

critical missiol ch as satellite repairs and space
station assemb

fnl
McCand ethered spacewalk represented more

ical milestone; it was a profound moment
exploration. For a brief time, McCandless
some described as a "living moon," orbiting
and embodying humanity’s boundless curiosity
ination to venture into the unknown.

than j
in I‘h sto

saf i

Q McCandless passed away in 2017, his legacy endures as a beacon of inspiration for
asi auts, engineers, and dreamers. His achievement continues to remind us of the extraordinary

ibilities that lie beyond our home planet.

NDLESS: THE FIRST
DON" OF EARTH

On February 7, 1984, NASA astronaut

Bruce McCandless Il made history as .

the first person to perform a
spacewalk untethered to a
spacecraft. As a mission specialist
on the STS-41-B mission aboard the
Space Shuttle Challenger,
McCandless VEY=Yo| the Manned
Maneuvering Unit (MMU), a nitrogen-

propelled backpack, to float freely in

the vacuum of space. This iconic
achievement captured the world’'s
imagination and symbolized
humanity's progress in space

exploration.

The MMU, controlled with hand grips
and thrusters, enabled McCandless

to maneuver with precision. He and
fellow astronaut Bob Stewart
conducted separate untethered

spacewalks, traveling more than 300
feet from the shuttle. McCandless’s
crewmates photographed him drifting
away from Challenger, silhouetted
against the vast blackness of space
and the bDrilliant blue curvature of

Earth. This unforgettable moment
showcased human ingenuity and
resilience.
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Luna 9. (calendarz.com)

On 3rd February 1966, a spacecraft bounced on the lunar surface. It bounced once twice, several
times before coming to rest on the Ocean of Storms or Oceanus Procellarum. Once it came to rest,
it unfurled its petals and deployed its antennas. Luna 9, the USSR's 12th attempt, has successfully
soft landed on the Moon, a landing that an astronaut could survive.

Launched a few days earlier, on 31st January, Luna 9 comprised of two parts with a total mass of
1538 kg. The lunar station that achieved soft landing was a spherical body weighing 99 kg. The
station consisted of a hermetically sealed container which held the radio system, programming .
device, batterles thermal control system and scientific apparatus and four antennas out5|de the
compartment that automatically opened after landing.

T.h'e__SUC_Ce'Ss 6f‘- thé Luna.-”9 mission was a significant step for the future exploration of the moon as
_the data gathered was important for planning future lunar missions. Additionally, the spacecraft
also proved that the lunar surface could support the weight of a lander, solving a conundrum at
the time.

Luna 9’s mission ended on 6th February 1966, when the batteries powering the systems ran out.
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instructions taklng f|ve and a ha
their position, required a differengl acier rand filter. Later it was
figured out that Mars could have & ' ‘ me, the

ind till date is the only kind oV
camera was switched off in a e

" endeavor to save power. The solar system was t
lonesome journey through interstellar space.

&
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FEBRUARY 2025 N . 40

www.space-global.com ' /



Historical Events

THI:' DISGOVERY OF GRA VITATIONAl
WAVES A NEW ERA IN ASTROPHYSIGS

On February 11,2016, a groundbreaklng announcement in the Journal Phy3|cai Review Letters
forever changed our understanding of the universe. The LIGO Scrent|f|c CoIIaboratron and  =*.
the Virgo Collaboration revealed the first direct observation of gr vitational waves, n-p.ple_s, in
space-time first predicted by Albert. Einstein in his General Theory of Relativity This
-dlscovery marked _a monumental milestone in astrophy5|cs and valldated _decades of s 4

theoretical and expenmental reseakch, ' T _ s ) ol I
-« - What. Was Discovered? = ' . s . CRA o
"~ The'observation captured graV|tat|ona| waves generated by the merger of two black holes .y

- #" approximately 1.3 billion years ago. It was the first direct evidence .of such waves and the ik
. first=ever observation of a binary. black hole merger. The colliding bIack holes, with masses .
about 29 and 36 times that of the Sun, released energy equwalent to three solar masses in .
-the form of gravitational waves. These ripples traveled across the:cosmos, finally reaching T
Earth and revealing therr 'secrets to humanity. '

. How Was the Discovery Made? :
The Laser Interferometer Gravitational-Wave Observatory (LIGO) detected the waves usrng f :
two detectors located in Livingston, Louisiana, and Hanford, Washington. The detect_ors :
identified the minuscule distortions in space caused by passing gravitational ywaves.
Advanced technology and precise calibration enabled LIGO to measure these drstortlons
IWIth unprecedented accuracy, proving Einstein’s century-old prediction.

'~What Was the Event?

« .° Theevent wa-s a colossal collision between two stellar-mass black holes. Orbiting each other :
i a_death spiral, they eventually.merged:; creatlng intense gravitational waves: that rippled ‘
through space-time.gJdhe detection of this event confirmed the existence of b|nary black hole
systems and demonstrated that such mergers occur W|th|n the universe’s current age.

' Slgnlflcance of the Dlscovery : : ey 2 .

This'monumental achievement.opened a new wrndow into the cosmos, aIIowmg scientists to
: study the universe in a completely new way. It provided the first direct evidence of
: ." _‘gravitational waves and confirmed the existence of binary. stellar-mass black hole‘ syst'ems
- Furthermore, -the discovery. proved that these cataclysmlc mergers could occur. and be ;
«su-. Observed within the age’ of the universe. It marked the begrnnrng of grawtatronal wave ° ;
: astronomy, -offering-.a powerful tooI to probe phénomena that.. ‘were prewously mvrsrble to £
trad1t|ona| telescopes. - '
The discovery of gravitationa[ waves notl only validated.Einstein’s theoretital predictions but
* also expanded humanity’s capacity. to explore the cosmos. It stands as a.testament to human
ingenuity and cur|05|ty inspiring further exploration into the univer_se's most _profound

mysteries. ek AT ' ‘

& C-redlts,The SXS (Slmulat-lng eXtreme Spacetlmes) PrOJect Ay
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. DISCOVERING URANUS’

1%
2
‘4

FRANKEISTEIN MOON

On 16th February 1948, while observing the skies through Otto Struve Telestope,
an optical Telescope at McDonald’'s, Gerad Kuiper discovered Miranda, Uranus’
smallest major moon. Miranda was also the last moon discovered before Voyager

®

2's visit to the ice giant. .

&

&

ay, "The Tempest.,”
il Voyager 2, needing
i es of it. Ever

Named for daughter of P
Miranda was largely ig
assistance to tra
since then, ast

d within them. Overa anda looks like mismatched patchwork

corona roughout the planet, varying in size. The tiny satellite also
‘solar system which towers 20km above the surface. Due

L »

10 minutes

Miranda also s one of the thickest layers of regolith. Regolith is loose,
unconsolidated deposits that cover a solid surface. The source of this dense layer
is unknown though scientists have theorised multiple hypotheses for its existence.
It may be a result from a giant impact or fallput from plume activity. It could also
be deposits from Uranus’ ancient ring when the satellite péssed through as it
migrated towards its current orbit.

L 4

*
& @

Currently, scientists are not sure what processes are behind Miranda's features.
One scenario is that the moon may have been smashed apart in a colossal
collision, before its pieces reassembled. Another, possibility is that the coronae
are sites of large rocky or metallic meteorite strikes which then melted the icy
subsurface which resulted in periods of slushy water rising to Miranda's surface
and refreezing”

&

.

FEBRUARY 2025 www.space-global.com ¢ A

%

42

£ 2



.GALACTICA : . I ) _ Historical Events

century, to speculate that another planef was “also/di
the rush to discover a new planet. )

~Observatory, to search of the planet

M,
" The elusive planet stayed hidg

“hunt for Planet X' conti '1” s.g N

- has bladed methane mountains, nitrogen glaciers, ice volcanoes, and a potential ocean inside
the planet. It also has a nitrogen atmosphere that stretchesfar into its sky. All of this has

THE ELUSIVE PLANET

The search for the elusive planet started shortly after- the discovery of Uranus when
astronomers obser(d pertubation in ‘the planet's orbit. In 1840s, Urbain Le Verrier used
Newtonian mechanics to predict the position of Neptune, which was still undiscovered.
When the planet was observed and identified, astronomers initially thought they solved the -

-
cl

mystery. . ' . R
: . \ =

That though was not the end for observations of Neptune led

W T

Percival Lowell joined the search in 1908,

calculations of Elizabeth Williams,

~ planet and used them to aid his se

B

discovered Pluto. He was p
23rd and 29th January with _ ; 0
After comparing with a 0 > 0 ‘.“ ry "éter after going
through the records, Lo urve :
planet was not identified:
noticed. The earliest o
August 1909.

n e’PIuto was observed but not
‘thé Yerkes Observatory on 20th

v.

~After the discovery, astfon Wers g ione: i uto enough mass to disturb the orbits

of er'ﬁrue-hai\d Nep'tEm' ated ¢ nd unti 978, when Charon, Pluto’s largest
moon was discovered FAs s approximately 50% of Pluto’s size, the two bodies are
sometimes classified as a® 0| g.;-the ‘only planet, dwarf and regular,
to have this classificat ,‘-_ ’ bie planet pluto and Charon has

5

Phlto was once- thought tc Be an “data’ from' ew ‘Horizons showed the
dwarf planets had a level of physxcal . r5|ty and compIeX|ty that" ‘was unexpected. The
planet is also geologically active. Tiny Pluto, which is smaller than several countries on Earth, - =

caused planetary planetary scientists to rethink how complex and active small planets can
be. :

When Tombaugh peered through the blink comparator, he wouldn't have realized that he o
would revolutionize planetary science, His discovery opened the door to a new region of the ;

" .Solar System, the Kuiper Belt, as well as a new class of planets, dwarf planets
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" SUPERNOVA 1987A
HISTORIC DISCOVERY

S‘mpernova 1987A, observed in ‘the Large Magellanic Cloud (LMC), a dwarf galaxy located 160,000
Ilght-y ars from Earth, stands as one of tlke most significant astronomical events in mddern history.
Discovered on February 23, 1987, by astronomers lan Shelton, Oscar Duhalde, and Albert Jones, it
was the first supernova v§|b|e to the naked eye smce Kepler's Supernova in 1694 The event, which
lasted for several months, was as bright as 100 million suns, capturing the attention of astronomers -
and the public alike. 230k : »
* : ; "

This supernova was the result of the collapse of a massive star, which triggered an explosion known
as a'Type Il supernova. The explosion released an immense amount of -energy, and the star’'s core
imploded to form a neutron star. One of the most extraordinary aspects of this event was the bufst
of neutrinos it produced. These elusive particles, which travel at nearly the speed of light, were
,detected on Earth by a network of neutrino detec-toPs, marking the first time a supernova’s neufyinos
were observed directly: ‘

Supernova 1987A became a focal ﬁoin;t for astronomicak research, off-éring unprecedented insight
intd the life ‘cycle of massive stars and the proceg‘s'es'involve'd in supernovae. The superno‘va WEE
initially obse&ved by ground-based telescopes, but its significance grew as space-based instruments
studied it further. The .ultraviolet space telescope Astron ‘made-cbservations in 1987, and the James
Webb Space Telescope (JWST) continued the study in 2024, providing new data and improving our
understanding of the rerﬂﬁants of the explosion.

+ The explosion's aftermath left behind

g " i ' a neutron star, a _dense remnant of

; . " the star’s core, and the supernova's

..*’_ 5 ,' ' . expanding shell of gasgland debri&.

- This remnant® continues to be a

b T - AR Y .~ subject of study, offering insights

. o ¥ _ Q : ; - & : into the physical conditions of ‘a

» : - . : neutron star and the surrounding

. interstellar medium. »

A . Supernova 1987A remains a landmark

N y . n astrophysical research, helping

' astronomers refine theories about

"stéllar evolution, shgternova

mechanics, and the behagior of
fundamental particles. :

g

The Large Magellanic Cloudsin optical light. Credit: Robert Gendler Wide-field Optical Image of SN 1987A.
Credit: NASA/STSci
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TRAIN YOUR BRAIN
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Across Down
2. Who was the first person to see the Moon’s 4 1. The Quadrantid meteor shower is best
cratered landscape through a telescope? observed from which hemisphere?
6. What aspect of the Sun does Proba-3 aim 2. Which institute analyzed the Moon rock

to study with artificial solar eclipses?

7. At which university was the first detailed
image of a photon captured?

8. What was the name of Andromeda’s father,
the king in Greek mythology?
9. What are the dark basaltic plains on the
Moon created by ancient lava flows called?

L 4

samples from Chang'e 6?
3. What is the term for the closest point in
i Earth’s orbit to the Sun?

4. Which Space observatory captured the

deepest image of Centaurus A?

5. What is the name of the space program that
lost three CubeSats to solar maximum activity?

@ ®
™ - .
Astronomy Word Puzzle ] v
e
Let’s hunt the asteroids, one name at a time! m|  PKJep[1]e]r]
Asteroli-ds . |‘D|a;u|r;| l|’I3‘EC‘K e[t[oulblefs
qm; i P i P
RIA/A[I|A|/AR|E|Y|T|I|N|O A VESTA ~ ] [e] Y 2]
EGERIA N r PL]i]g][n]o]s]a]t] c
ASWTAETELNTIRUONG IRIS g_ n e
E|T|A|A|E|A[c[RIA[L|H|G|G|R| e < §: -
wid 1
ERKRIRTARPSAGE PSYCHE c (N[a[m[b[i[N[a[r[a]y[a[n]a]n]
EUPHROSYNI o
PIA|IOCIE/ILIE/IC/IE/IR|IE|S|I B ﬂPS:qu&E: E RARADAAMHYVYVYUAH
R E T P A L |. A 5 R H R I H TTOKAWA 'l(;: AHHRAI,_-T;_-} A'IZ‘:‘__.Z._.AHSE
I|lA|I|I|0O|E|E|A|B|S|H|E|[I|A bt = e ¢ 4 -
ANTIOPE e BIRAT"SOJ\SJ'H:_RTI
R IAPSYCHEAPYTESHB CERES 0o HOAIDjﬁ‘HNKIZR'U-\_P
HYGEIA AANOHTIRAAAAAADS
ASIIRISAATSEVTN GASPRA g SAYZBSHSBYRVEKDO
S|RIA/NTII|/O|P|E|S S SIS 3 K NADMAAASAANRNML
%] AD'GIRS Y HoUAYS,R S A
EAEEUPHROSYNEY é B AR n A vBY OB
AHY GEIAGRAYZPAS RSRVSHAMASHPHI
SIMETRAEGERTIAA ASIRIRILIVIANORIIDIE
TRHAYTTIDAARMUT
EII ASPLSERUOSESE ® HIAYRMARTANDIDADLD

**Answers for this month puzzles will be shared in next magazine.
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