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GALACTICA

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 | £

Developed ssociate Engaged  Events  Presen

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.

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

a hands-on learning platform for students
wherein they explore the real world of
science, | wish for young students to let

(" )
CMD’'s Message

o

( Co-founder's Message

Astronomy education is
important as it builds
curiosity, critical
thinking, and problem-
solving skills, helping
young minds prepare
for  the  future. It
encourages innovation, L N A
exploration, and 2 s shalini Bahmba,
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

their ambitions soar and think big as they progress, discovery, and global
\are the future of our country. ) \advancement. )
MARCH 2025 (ii)
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4 MESSIER MARATHON: THE ULTIMATE
ASTRONOMY CHALLENGE

For astronomy enthusiasts and stargazers, the Messier Marathon is ;2 "
an exhilarating challenge that tests patience, skill, and knowledge /x
of the night sky. It is a one-night celestial race where observers y
attempt to spot all 110 deep-sky objects cataloged by French '
astronomer Charles Messier in the 18th century.

f’/..f‘
What is the Messier Marathon? /

The Messier Marathon is an astronomical challenge where
skywatchers try to spot all 110 objects in the Messier Catalog in a
single night. These objects include galaxies, nebulae, and star ;é. |
* clusters cataloged by Charles Messier, a French astronomer, in the === :
18th century.

-r

#image Credit: Wikipedia

When does it happen?
It's typically held in mid to late March every year, during the new moon phase. This is the
perfect time because the entire objects in the Messier Catalog is visible in one night — right
after sunset until dawn.

Who can do the Observation?

The Messier Marathon is open to everyone—from beginners to seasoned astronomers. With the
right equipment, such as a Dobsonian telescope, binoculars, and sky maps, anyone can take
part in this exciting adventure. It's a mix of treasure hunt and endurance race, but in the sky!

. h) g el A R
What makes the Messier Catalog special?
Charles Messier compiled this list to avoid confusing deep-sky objects with comets. What
started as-a “list of things to ignore” became one of the most famous catalogs in _astronomy -
filled with some of the brightest and most beautiful cosmic objects.
The Messier Marathon is not just an observation .challenge=-it's a celebration of the night sky,
bringing together -astronomy lovers to explore the wonders of the universe. Whether you
complete all 110 objects or just a handful, the experience of navigating the cosmos is truly
e - unforgettable.

By Michael A, Philips

MARCH 2025
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_Space Inslghts =

" EXPLORING THE COSMOS: SPACE
ARCADE’S MONTHLY UBSEIWHTIOII

On February 8, 2025 SPACE ARCADE hosted “another spectacular ‘Monthly- Telescoplc
Observation, bringing together over 60 astronomy enthusiasts' across. Chenna:l and Delhi for an
unforgettable night under the stars. With telescopes binoculars, and an insatiable - -curiosity, ”
participants gathered to witneds the stunning celestial display-of the month’s planetary alignment.

The . évent offered bre'athta.kin"g views . of
Saturn with its largest moon, Titan, Crescent.
2 .Venus, Jupiter ‘alongside its Galilean moons,
A and Mars snowcasing its polar ice caps +and
‘the striking El Nifio feature.. Complementing
the planetary showcase,” the br-ig°t. Gibbous
Moon illuminated the night sky, providing an
'awe—inspiring experience for all attendees. »

Guided by ' the SPACE: ARCADE team,
participants learned the. assembly, calibration,
and operation of varigus telescop.es, gaining
hands-on experience: with. different modelsr‘
The: session also introduced foundatignal
astrophotography - techniques, encouraging

. attendees to" capture and document the|r
celestial observat|ons

A variety -of advanced telescopes were used
during the event, including thé Space Voyage
8" F/6 Dobsonian, Telescope, 200mm SCT on
a Computerized EQ5 Mount, NexStar 8SE =
Computerized ‘GoTo Telescope, Space
Launcher 76mm, Space Voyage 150. EQ,
Celestron Astromaster 70AZ, and Celestron
Astromaster 130EQ. Each provided :unique
" . persgectwes and enhanced the exploration
3 of ‘the nlght sky's wonders >

With a -fo'cus on interactive learning and
shared discovery, the event left participants
inspired and eager for future observat|ons
SPACE ARCADE looks forward to hostlng

more sessions, continuing to spark curiosity -

and wonder dbout the vast universe: | i

Stay updated on Upcomin’g events by.. foIIowing SPAC;E:ARCADE on Instagram:
@SpaceArcadelnd! - : ;

‘_MARCH 2025 , ' ; - S i e -. . : 5 2
N * . S . T ] ; y
» 3 . ., Visit: Www.spacearcade.in -
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DeIh| Public School Greater, Farldabad “in coﬂaboratlon wtth Space fndla organlzed an enrlchlng three=
day evenlng astronomy sessron from February 5 to 7 2025 The event prowded students and parents wrth

= =

observatrons LT sy - i

LR Tlag ® -

e HE February 5, 20257 Workshop Destlnatlon Moon
-~ and Planet Watch. : _ ek

e ~The first evening was dedicated to Grade VI and

VIl students, who embarked on an_ astronomlcal

" journey  through -an - eng_aglng PowerPomt

_ presentation. They explored the characteristics of .

: * the -Moon, "Mars, Jupiter, Venus, and  Saturn, "

_‘ 2 deepenlng therr~understand|ng of ceiest1a1 bodies.

The -excitement peaked ‘when students “and -their_-

- . - parents moved outdoors for a ‘hahds-on telescope -
" " observation session. Wltnessmg these celestlal

" experience - -~ TR e A 7

¢ = : : February "6, 2025: osr.n and Astronomy
; Photography Workshop

'T. marvels flrsthand ignited -a sense of wonder -and curlosrty maklng the sesmon an unforgettable Iearnmg

- ois 2

On the— second day students dered rh.to the
fundamentals -of * DSLR- photography They
Iearned about the Dbasic components and
functlons o_f, DSLR cameras- through :
|n5|ghtfu| presentatlon In" the classroom they ]
-practiced captuung low-hght rmages and.
- experimented - with - creative photégraphy
ez, LECHNIGUES- such as hght pamtmg with 1aser~_
pointers: and low- ,exposure gh,ost photography

- .- The learning contlnued on the ground where
students and parents used DSLR camerals to
capture stunnlng images of the Moon whlre aIso :
“engaging in - celestial observatlons through
telescope,s The ses3|on bl-ended scaénee and

i f»osterlng an - apprecnat[on : both
astronomy and p’hotography i , O R

‘February L 2025 Grand Celestlal Observahbn Event - Ll A
The final day witneséed an overwhelmmg Pparticipation of’over 800 attendees mcludmg parents of Grade
| to V students. The event was graced by the esteemed presence of Dr. Rohit Jainendra Jain, Pro -Vice
Chairman of DPS Greater Faridabad, and Smt. Shail Bala, Patron. The highlight of" the evenlng was the
breathtaking observation of Saturn and its rlngs Venus Juprter with its moons, and Mars through h1gh—-
powered telescopes. The celestla’l spectacle left students and parents speIIbound relnforcmg the|r :
enthusiasm for space science. ' R i T :

o e i L A

,‘_. A

- d

ol Lottt g A S Py ! e : Pies
The three-day event was a resounding success, fostering a deep-seated curiosity for astronomy and
photography among students and their families. DPS Greater Faridabad. contlhues to -lnsplre young mlnds

nurturing a passion for scientific exploration and discovery. ’

www.space-India.com
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l’lanet Parade 2025: A Lelesttal
Lelebratton at SPACE India

- -'-The month of - February 2025 will be remembered as a time of astronomlcal
"wonder for students, parents, ahd the SPACE India team. On the 1st, 2nd,
and 15th of February the Dwarka Sector 11 office -transformed into a
cosmic- playgro.und hosting an awe-inspiring ‘Planet Parade that fleft
_everyone mesmerized! - :
An Unforgettable Cosmic Adventure
Excitement filled the air as students from various schools gathered, eager
to émbark on an. astronomical journey. The Planet Parade was designed:
~an immersive learning experience, where participants ¢ .ld observe and
explore the wonders of .our. solar system. Telescopées were set up, and
young space enthusrasts eagerly lined up witness celes‘ﬁal marvels up
“.close.
“A Journe
. Through?
“Venus, St
cinsightful '

Through the Cosmos - . . |
Iescopes students were treated to breathtaking views -of . :
__s,-Juplter, and the Moon. Each observ_ation cameée with
from the:SPACE India educators, who shared-
S S M i ories that sparked curiosity and excitement. 2
~To make the experi e enriching, "students received a "Home i waiE
.. Take-Away Kit," fille ive materials and activities to continue :
~their space explora . ; .
A Family Affair: Pa
; The "Planet Parade
.- “.. experience! Parents
; universe alongside
i conducted exclusi
EC AL Sky Tour,

cploration 7

tudents—lt became a family bonding
te

pecial Planetarium Show was
y a Planetary Observation and

|| :
X The, event % feedback, with parents and :
(' students their gratitude for the unique and.engaging- =
“s.experier aquested more such events in the future! bt
Blending

lary 2025 was. a testament to how education can
combmlng hands=-on activities, interactive

_ technoIng, SPACE India successfully lignited a
1d space exploration in young minds.

@7e up at the stars,- events like the Planet Parade

discussiol
passion for a:
As we continue

®  remind .us of DS |nf|nite possibilities that lie beyond our world. This
LT experience has undoubtedly.inspired a new generation of astronomers,
i .~ . scientists, and space enthusiasts. « G , o ' :

MARCH. 2025
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. \]attonal S ience Dax) 25
Engineering a Better lomorvoW'

-Imagrne a: young student Jooklng up at the night sky dreaming: of
unravelling -its: mysteries. Or an aspiring scientist working late into the
night, experimernting;” fa|||ng and trying again—just like - Sir C.V."Raman
did when -he discovered the Raman Effect in 1928. National Science Day
is more than just a celebration; it's a tribute to the spirit of curiosity and
|nnovat|on that drives human progress

In 2025, the theme “Empowering Indian Youth for Global Leadership in
Scienceand Innovation.for:Viksit Bharat” highlights the important role of
young.minds in creating India’s. future as a scientific powerhouse. Space
India hosteda- prestigious National Science Webinar with distinguished
. scientists and thought leaders ‘who . discussed their views and

experiences on the progress of screntlflc knowledge and |nsp|r|ng thel, Sl Himan e -
younger generatron - ) _ ' et
: 5 Sir- Chandrasekhara Venkata Raman was a '
u oin us for Webinar - % i : : - ; P
N . s - D pioneer in light scattering, famously S
ational 2¢cience PWay demonstrating that light changes wavelength _
2= Empowering Indian Youth for Global Leadership in Science and Innovation for Viksit Bharat When pass'ng through transparent materlals a . ."_L

phenomenon now. known as the Raman Effect.
e _ 4 His discovery revolutionized the field of
T : : SOON optics and photonics, influencing generations

5 v of + scientists. -National- Science . Day is
celebrated in his honour. -

aa";i:l;rauaw 5:00 PM to
2025° | 6:30 PM
|

. On 28th 'February 2025, Space India hosted a

live -webinar -to. discuss burning ‘issues, new-age technologies, and revolutionary
innovations that can propel national advancement. The webinar included renowned
- _scientists and researchers presenting insightful views across different domains, ranging
from space science to material sciences and gender equality in STEM. :

The panelists of the webinar were Ms. Shaguna Gahilote, Dr. Parveen Saini a p.
Santosh Vadawale. Each panelist brought a unique view to the webinar and-highlighted
" various areas the future scientists can focus on. :

: One of the most important topics was how to 5 i \ [
° inspire young students to study STEM. The g
Inquiry-based learning to foster curiosity and . ) B } o
problem-solving. B i \ H |
applications to make science interesting..
Mentorship-programs that pair students with
3 \I | - F |
Understanding that failure is not the end-but a ‘ a J "" '& ‘ ,
stepping stone. ' v o 1S A
~ A Future Led by Scientific Superiority National Science Day 2025 acted as a trigger for
world leadership.
With its adoption of innovation, cross-disciplinary interaction, and access to STEM in
science leader on the world map. As we keep venturing into new horizons, let us not
forget that science is not merely about finding the unknown but also about unleashing

© space @ space r-‘h
panellists urged:
Hands-on experiments ' and practical @,,m @ soacw
veteran researchers.
galvanizing the minds of youth, reaffirming India’s commitment to advancing science and
inclusivity, India is gearing towards empowering the youth and becoming an even greater
our own boundless potential.

Let's keep reaching for the stars!

MARCH 2025
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COSMIC ALK : A NIGHT
OF CELEST JONDERS

On 1st February 2025, the Football Court of K.R. Mangalam Woria'School, Vikaspuri, transformed
into a gateway to the cosmos as students of Grades 6 and 7, along with their parents, gathered for

an extraordinary Cosmic Alignment Event. - ' \ \
- RN N

Space Group Highlights

e ————

ALAM WORLD SCHOOL

m SATURDAY 01/02/2025 .

#

&

"
| ]

| The evening began with a sense of

Fanticipation as the sky remained overcast.

" However, the spirit of curiosity and

excitement  kept everyone  engaged.

Students showcased their creativity by

S presenting handcrafted planet models

= illuminated with small lights, explaining

fascinating facts about their celestial

/yjeounterparts. Some students also took the

N : stage to share intriguing facts about the

) universe, adding depth to the astronomical
experience.

As the night progressed, patience
paid off-the clouds drifted away,
unveiling a spectacular view of
Jupiter, Venus, Mars, and the Moon.

| -
. 4

Through telescopes, families .

marveled at the brilliance of these

celestial bodies, making the wait af
.i

worthwhile. The event not only
provided a rare observational
experience but also fostered a
sense of wonder and scientific
curiosity among the attendees.

Ly ST | a -

The overwhelmingly
positive feedback from
students ELL parents
reaffirmed the success of
the event. It was a night of
learning, discovery, and
shared awe—-one that will be
remembered as a stepping
stone toward inspiring
future  astronomers and
space enthusiasts.

MARCH 2025
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Bringing Space Closer: GD Goenka
Public School’s Astronomy Extravaganza

The wonders of the universe came alive at GD Goenka Public School, Model Town, through two
remarkable astronomy events: Cosmos Night - The Star Party and Planetary Parade - An Evening
Observation. Organized under the Universe in the School (UITS), a program of Space India program,
these events provided young learners with hands-on experiences that sparked curiosity and deepened
their understanding of the celestial world.

Cosmos Night: The Star Party

Held on February 12, 2025, Cosmos Night was an extraordinary platform where s?udents from Classes IV

and V demonstrated their growing knowledge of astronomy. Parents and guests joined in, making the
event a collaborative learning experience. The evening featured telescope observations, where students

and parents marveled at celestial objects under expert guidance. A virtual reality space walk experience
took participants beyond our planet, immersing them in the cosmos. Exciting rocketry activities, including ’
hydro rocketry, air rocketry, and pop rocketry, demonstrated the principles of propulsion in an engaging
manner.

Interactive activities further enrighed the experience. Participants explored gravity differences by
weighing themselves on simulated“planetary scales, created impact craters to understand celestial
formations, and built comet models\\i( an exciting hands-on experiment. The mysterious moon model
session allowed students to understand lunar surfaces in depth, while the Save the Earth and Directions
activity promoted environmental awareness. The event successfully blended fun with learning, fostering
scientific curiosity and inspiring a love for sﬁice exploration among young minds.

4 Planetary Parade: An Evening Observation l :
On FebruWﬂdﬂn’g'astronomers from ‘-Classes Il an%i lll, along with their fami

journey t gh the night sky during the Planetary Parade event. Designed to m

o with enjoyment, this event provided a captivating introduction to observation
telescope observationssenabled students to witness planets, the Moon, and

Astronomy educators led a compelling sk)‘ tour, where the.y shared fa
constellatlons and celestial bodies. ,;

Students also displayed creative space- themed models, demonstrating thei
science. Engaging hands-on activities mcluded constellation storytelling, where
myths and science behind constellations A crater formation experiment allcif

how impacts shape planetary surfaces, While the meteor attack activity introduce
of space rocks.

Rocketry
students build
hydro and sto
about propulsion

puzzles and }\ themed
tattoo station, adding a playful yet
educational dimension to the
evening. The enthusiastic
participation ~of students and
parents made this a night to
remember, leaving everyone with a
sense of wonder and excitement
about the cosmos.

=
7 ;ARCH 2025
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A Cosmic Impact

Both events successfully cultivated scientific curiosity
among students, providing them with immersive and
educational experiences. The enthusiasm of parents,
the dedication of educators, and the eager
participation of students made these astronomy events
unforgettable. The interactive activities, telescope
observations, and hands-on experiments ensured that
learning was not just theoretical but deeply
experiential.

In an era where STEM education is more important
than ever, initiatives like Cosmos Night and Planetary
Parade play a crucial role in inspiring the next
‘ generation of scientists and space enthusiasts. As the

young minds gazed at the stars, they not only learned
about the universe but also took their first steps
toward becoming future explorers of the cosmos. The
success of these events is a testament to the power of
experiential learning and the magic of looking up at the
night sky with wonder and curiosity. With such
initiatives, GD Goenka Public School continues to
nurture young astronomers, ensuring that the stars are
not just distant lights but beacons of knowledge and
inspiration.

w.,

L SV PUBLIC SCHOL Hapgy Towy

MARCH 202
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.~ Space Camp at Delhi Public
School, Faridabad

On February 22, 2025, a grand Space Camp was organized exclusively-for-300 Class IV students of
Delhi Public School, Faridabad, providing them with an evening filled with hands-on astronomical
activities. The camp featured eight interactive stations, each designed to offer a unique and engaging
learning experience about space and celestial bodies. The event took place from-6:30"PM to 8:00 PM

—= and concluded with a mesmerizing full-sky tour, highlighting the Winter Hexagon and prominent ___—
_ constellations such as Orion, Taurus, and-Gemini, along with their bright stars—Betelgeuse, Rigel,

Aldebaran, Castor, and Pollux.

e Station 1. Jupiter Observation, students observed
the gas giant through two 200mm Dobsonian
Reflector Telescopes, spotting its cloud bands
and Galilean moons.

« Station 2: Mars Observation allowed students to
view the Red Planet through two 200mm
Dobsonian Reflector Telescopes, understanding
its surface features and significance in space
exploration.

%

$1

'y

- — T4 I

« Station 3: Weigh Yourself-on Different Planets was a

fascinating activity where students measured their

weight on various celestial bodies, helping them
understand how gravity varies across planets.

e Station 4: Smell the Planet, two setups allowed
students to experience scents replicating the
chemical compositions of ‘different planetary
atmospheres, making the learning process more
immersive and exciting.

“
Vil : P
} 1 e .‘I.
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e The Tattoo Station (Station 5), with two setups, was
a favorite among students, where they received
space-themed temporary tattoos, adding a fun and
artistic element to the camp.

__-_‘_‘_‘_'_——-—u-

___—-'--_______

Station 6: Moon Phase Model, with three setups,

helped students understand the changing phases of =~ —————
the Moon through interactive models, strengthening '
their grasp of lunar cycles:

o A visual treat awaited students at Station 7:
3D Viewing, where they explored celestial
bodies and space missions through 3D
imagery, making astronomical concepts
more vivid and engaging.

o At Station 8: Ring the Planet, students took
part in an interactive quiz. The educator
asked questions about different planets, and
upon answering correctly, the student
tossed a ring onto the corresponding planet
model. This fun and engaging activity helped
reinforce their knowledge of planetary
characteristics in an exciting way.

Each station.was-led-by~an educator, who explained

the science behind the activities, making the

experience both educational and enjoyable. The Class

IV students were full of enthusiasm and curiosity,

actively participating in all the activities. SChOO!.  mmm—
Principal-Ms.-Sangeeta-Chakravarthy,

Chief Guest Mr. Anil Kumar, and all the staff members attended the event, thoroughly enjoying the
activities and appreciating the efforts put into making learning interactive and fun.

Each station was led by an educator, who'explained the science behind the activities, making the
experience both educational and enjoyable. The Class IV students were full of enthusiasm and curiosity,
actively participating in all the activities. School Principal Ms. Sangeeta Chakravarthy, Chief Guest Mr.
Anil Kumar, and all the staff members attended the event, thoroughly enjoying the activities and
appreciating the efforts put into making learning interactive and fun.

To———-The-event-concluded with a Full Sky Tour, where students observed the Winter Hexagon-and-identified L

~ prominent constellations like Orion, Taurus, and Gemini. They also learned about the bright stars

Betelgeuse, Rigel, Aldebaran, Castor, and Pollux. The spectacular night sky observation left everyone in .

awe, making the Space Camp at Delhi Public School, Faridabad, an unforgettable experience filled with

exploration, discovery, and celestial wonders.

“MARCH 2025 °, T T ARG i) ) : : s
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INTERNATIONAL DAY OF WOMEN

AND GIRLS IN STEM
CHARTING PROGRESS FOR A BRIGHTER FUTURE

SPACE India conducted a webinar to celebrate The International Day of Women
and Girls in Science, on February 11th. The day highlights the vital role women and
girls play in STEM (Science, Technology, Engineering, and Mathematics) and
underscores the need for greater gender inclusivity in these fields. This year's
theme, "Charting Progress to Shape the Future: The Best is Yet to Come,” serves
as a reminder of the achievements of women in STEM while inspiring the next
generation to break barriers and pursue their passions.

The Historical Struggles and Triumphs of
Women in STEM
Historically, women's contributions to STEM

@ SPACE’ @_1 SPACE

/‘ have been wunderrecognized, despite their
groundbreaking work. Take, for example, the
Harvard Computers, a group of women in_the

- early 20th century who _revolutionized
s J ‘ astronomy by classifying stars and laying the
< W xm '

(§) SPACE’ (5 SPACE

Tl
L

foundation for future research.

Phyies |~ " Astmnomy Encouraging | More Women in
STEM
«m The presence of women leaders
in (STEM | is essential for
o (LN fostering inclusivity and
. S inspiring young girls to pursue
Beyond Doubt these careers.

Women role models provide mentorship, create a sense of belonging, and
encourage girls to envision themselves in scientific and technological roles.
Educational institutions and organizations must support these efforts through:

« Scholarships and funding for women in STEM education

« Mentorship and networking programs

e Inclusive workplace policies

« STEM outreach programs targeting young girls

Inspiring Stories from Today's Women in STEM
The journey of today's women in STEM is equally inspiring. Experts like Dr. Priya
Shah, Dr. Anushka Pal, and Ms. Samiksha Mahakulkar have broken barriers and
contributed immensely to their respective fields in physics, chemistry, and

WWW.space:- lageem - ° 8
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aerospace engineering. Their experiences reflect the importance of persistence,
passion, and institutional support in enabling women to thrive in STEM careers.
Meet the Speakers ®
Dr. Priya Shah: Currently an JAssistant ‘e = ) by *.2
Professor in Physics at the Department of () sPacE

Physics, Maulana Azad National - Urdu
University. Dr. Shah was also the co-Chair _
of the Women in Astronomy Working - ' ' :
Group of the International Astronomical il .
Union and has been actively ‘involved in _ Jf
- outreach programs promoting women's —
~ participation in astronomy. . |

¥
“®

B M & 1222114708 Ton B patm = @ & 3

= = = : Dr..Anushka Pal: An Assistant Professor of
4. 0 4.8 4 & Chemistry at Miranda House College,

A . S,

[

@ space: University of Delhi. She s an alumna of
~ Miranda House and completed her Ph.D.
from the Indian Institute of Technology,
Delhi. Dr. Pal has published several
research papers in international journals.
Her dedication to research and education ~
makes her +=a strong advocate for
encouraging young women to pursue
chemistry. ¥

Vi

‘ Ms. Samiksha Mahakulkar: A Launch Pad _waﬁ:‘ E]E
Operations, Engineer at Isar Aerospace in @ sPace
Norway. Passionate about the space .
industry, she chose a career in
“aderospace despite receiving offers from
other fields such as oil and gas. < Her
expertise covers both technical ’
proficiency and operational excellence, G

Fo .

and she continues to inspire -young women to break barriers in the global
aerospace sector. "

Moving Forward: A Call to Action
While progress has been made, systemic changes are still needed to ensure equal
opportunities for women in STEM. Governments, educational institutions, and
private sectors must work together to:
» Bridge the gender gap in STEM careers
e« Promote inclusive hiring and leadership roles : A
« Encourage young girls to explore STEM fields through education and mentorship
As we celebrate the achievements of women in STEM, we must also commit to
building a future where gender is no longer a barrier in science and technology.
The best is truly yet to come, and by fostering an environment of inclusion and .
support, we can inspire the next generation of women to reach for the stars—both = -
literally and metaphorically.
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_ breathtaking views of the Moon, allowing

A NIGHT WITH THE COSMOS
SPAGE INDIA AND NPL Ill_UM'IIl_ﬂ_TE'TH,E WUHDEH_S OF THE UNIVERSE

On the evening of Febryary 11th, 2025, SPACE India, in collaboration  with the National Physical
Laboratory (NPL), .curated a truly *unforgettable cosmic experience that transported over 200
scientists and their families into the heart of the universe. Held at NPL’s sprawling grounds, the
event offered attendees a rare and mesmerizing two-=hour stargazing journey powered by cutting-
edge telescopes and live projections that brought the mght sky to life.

Under. the vast. expanse of-the *cosmos,
participants had - the extraordinary"
opportunity to observe -celestial marvels
such as Venus, the captivating moons of -
Jupiter, the magnificent rings of Saturn, the
icy polar caps of Mars, and the distant glow
of Uranus. The evening also featured

viewers to study its cratered surface in
exquisite detail- Adding to the experience |
were  dazzling - deep-sky. phenomena,
including the Orion Nebula -and the Pleiades-

star cluster, anngS|de the celestlal Winter Hexagon each contributing to a shared awe of the

_universe’s grandeur.

This _night was more than just a-scientific exploration; it
was a celebration of humanity’s shared connection with
the cosmos. It reminded us of our ancient, enduring
_ curiosity and bond with the stars, linking modern-day

gazed up at the night-sky throughout history.

The overwhelming success of this event showcases the power of collaboration in democratizing

science and space .exploration. By teaming up with- NPL, SPACE India didn't jost offer an
éxceptional educational experience-it provid'ed a-rare platform for families and individuals of all
‘ages to connect with the wonders of the universe. This event underscores an important message:
space exploration is not the realm of astronauts and scientists alone; it belongs to everyone.

As we continue to inspire curiosity and cultivate a deeper understanding of the cosmos, we invite
you to join us on this incredible journey. There are more stars to discover, more questions to ask,
and more horizons to explore. The cosmos is vast, and our adventure has only just begun.

Stay tuned for more exciting updates and events from SPACE India!

explorers to the dreamers and civilizat.iohs'that have*

i . ..-SpaceGroup'HighIights
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PLANETARY PARADE AT K R.
MANGALAM WORLD SCHOOL, VAISHALI

On 18th February 2025, K.R. Mangalam World School, Vaishali, in collaboration with SPACE
India, hosted the Planetary Parade, an extraordinary evening of stargazing and space
exploration. Students of grades 4 - 5 and their parents gathered to witness the. breathtaking
beauty of the night sky, making it a truly'unforgettable experience. ; '

v -

Three Dobsonian telescopes were set
up, providing a rare* opport_rity to
observe “celestial objects in : [
detail. The event began with a'
: ._Making Demonstration, where
_ discovered . - the = compositi@
behavior of comets uéing simp

Pk gmded Skmur lntroduced p _
visible planetsi'Usmg laser pomte
ob&ervatlonal s.k|||s '

.
. p' ' .

. Mars > The str|k|ng Red Plane owmg in the n|ght sky
Venus - Shining in its beautiful crescent phase.

iter - Displaying its four Galileah moons.

The event ignited a passio re

of the cosmos. As the even concluded, students and parents left with a newfound curiosity
* \ ' s

about the universe, making the Planetary Parade an enriching and unforgettable experience.

s
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" = accessible way. ~

ASTRONOMY SHOWCASE AT DASHMESH IHTEHNI\TIONHL SGH_llﬂl

Space. Indla Brings the Wonders of the Umverse to Dashmesh Internatlonal School Punjab

On February 9th Dashmesh International Public School In Punjab became tvhe epicenter of an awe®
inspiring space- themed .event, ordanized by Space India, which drew over 3,000 attendees from
vartous walks of life. Thé event, packed with an array of engaging, hands-on activities, captured the
|mag|ﬁat|ons af ‘students,-educators; and parents alike, s-parkrng a, renewed Gurrosrty and enthusiasm
‘for space. exploratlon. . :

The activities*arraged included: .

e ‘Weigh Yoursel_f_ on Different. Planets - Visitors
were invited to experience how- their weight
would éhange on différent celestial bodies. This
engaging activity provided attendees an &xciting,
real-world connect|on to concepts in physics and

space sciepce. .
e Comet Kitchen: - Another faseinating segment
as the "Comet Kitchen," where participants
crafted theirs very own realistic comets using.
everyday materials. This hands-on activity
offered- young minds an opportunity to¥explore-
the building‘blocks of our solar system:

" o Hydro Rocketry Pop Rocketry and Stomp
Rocketry - The excitement reached new
heights with the Hydro Rocketry activity,
where  water-powered rockets were
launched. The demonstration of .

-

propulsion and .aerodynamics not only thrilled the crowd but also é;ave them an insight into the
science ‘of rocketry in an interactive, practlcal format The Pop Rocketry and Stomp Rocketry
sessions, added to the excitement as attendees® had the chance to’build and Iaunch thelr own soda-
powered and stomp rockets. ’

« Safe Solar Observation - Under the supervision of expert'ed'ucators, attendees were given tools . @
. to.sdfely observe the Sun. This activity gave parti€ipanfs a chance to safely observe the Sun’s
powerful and captivating features. - . : s e
¢ ‘Meteor Game and Ring the Planets - The event also featured games designed to emgage
participants .to understand the dynamics of meteors and planetary orbits. These playful, yet
informative games helped attendees V|sual|ze complex astronomlcal phenomena in a fun and

-

e ‘Mobile Planetarium- One of the most‘ awe-inspiring experiences of the event was the Mobile
Planetarium, where small - groups had the opportunity to embark on a 35-minute immersive =
journey through the wonders of the universe. The sessions provided a breat.htakmg up- close y
Iook at the’ cosmos leaving partmpants in awe of the vastness and beauty of the un|verse '

A Resoundlng Success ; ' . ’ - ) % by
The event was met with enthusiastic praise from attendees who lauded the |nteract|ve nature of the
activities and the depth of educatlona‘t value they. ‘offered. Spaee India’s dedication to fosterlng a
hands-on,” immersive learning expertence made this evént a resounding success, Ieavmg a Iastlng
impact on everyene Who attended. : ,
. -
. ; ‘ - ‘ ) . .‘ ¥ l 3
- ¥ -
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- BBII]GIIIG HISTORY AND SCIENCE: A STELU\H

WORKSHOP AT JANTAR MANTAR

On February 18, 2025, - the iconic Jantar Mantar observatory in Delhi became the stage for an
extraordinary educational event, bringing together history, science, and inspiratfbn Organizéd by SPACE
-*India in collaboratlon with the American Center under the US ‘Embassy workshop series, the workshop
welcomed 31 bright young learners from schools across Delhi NCR, including Mayoor School (Noida), -
Mount Abu Publlg School (Rohini), Uttam School for Girls, and Imperial Heritage School (Gurugram). .

Jantar Mantar, gqnétrhct’e'd in the 18th century by
Maharaja Jai Singh I, stands as a symbol of India's '
‘unparalleled astronomical  heritage. Its meticulously
designed .instruments, sffch- as the Samrat Yantra (the °
world's largest  sundial), Jai Prakash Yantra, Rama Yantra,
“and Mis'ra Yantra, have withstood the test of time. These
geometric marvels once. guided ancient astronomers in
tracking celestial movements, measuring_ time, and refining

* calculations.

Participants at the event were immersed in the wonder of

-these historic instruments through live demonstrations
led by SPACE India educators. The hands-on workshops
allowed students to explore the principles of positional
astronomy and. connect the methods of the. past to the
advancements of the present.

A highlight of the day was the engaging discussion on-planetary motion and the positioning of.celestial
bodies .in relation ' Earth and the Sun. Students also delved into the exciting prospect of contributing
to minor astronomical calculations at Jantar Mantar, sparking cur|05|ty about how ancient observatorles
could play a role in'modern research. ' :

The event was more tha'n just a lesson in history; it was a
celebration of - India’s contributions to science and an
invitation for young minds to dream big. By blending
traditional knowledge with practical applications, the session
showcased how ancient ‘methods laid the groundwork for
modern space exploration. ’ '

The collaboration between SPACE India and the American
Center reaffirmed the value of preserving historical wisdom
while inspiring  the next generation  of scientists,
astronomers, and spaé:e enthusiasts.

Jantar Mantar remains not just a relic of the past but a
bridge to the future—a place where young learners can look
at the stars and imagine their limitless potential.

MARCH 2025 s R S ]
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_ '.Astroport A Stargazer s Paradlse
-_,astronomy enthu3|asts seeking an* unsp0||ed V|ew of the cosmos:. W|th state-of- the-art

facilities and Iocat|ons far from the intrusive gIow of urban I|g‘nts Astroport - offers- an .
_'unparalleléd prerlence for stargazmg astrophotography and celest|a| events

M # Ve ; E - . T . .
. . . : .
» ‘

110 DEEP-SKV WONDERS IN ONE
- NIGHT: ARE You READV’

-Astroport a premier, network of. observatorles and dark sky resorts has become a beacon for

"

The Messier Marathon A Cosmic Challenge .
One of the most anticipated events for astronomers each year is the MeSSIer Marathon a
gruehng yet rewardmg chaIIenge in which part|c|pants attempt ‘to observe aII 110. Messrer

objects in: a single night.::Named" after French astronomer Charles Mes5|er these objects,
include some of the'most spectacular star clusters. nebulae and galaxres V|3|b|e from Earth

This years -Me55|er Marathon wnII [ conducted acros~$ Astr’oports premler S|tes Dhela

‘Sariska, and Dwarasamudra- taklng advantage of thelr ldeal dark*sky Iocat-lons Partlcrpants

will. have the' rare opportunlty to W|tness celest|a| WOnde" ith- mInmaI I|ght pollutlon and

maximum clarity.

rathon 2024 at Astroport

Iocatlon , offered .unique
'.-_--perspectrves and breathtakmg

Dh'ela'_s- for'ested s_urroundlngs

| 'the experience _-fof all -who
attended. a

Partrcrpants at’ these sites s.hared stories of spottlng eluswe deep-sky obJecti Elalel marve‘led :

at the sheer beauty of our un|verse The camaraderie and shared passio

f astronomy
created Iastlng memorles settrng a hlgh bar for this year s marathon

Conclusmn Jom Us Under the Stars 5 : : T ASTROPGRT
Astro-port invites stargazers amateur'. ' ' i ;
astronomers, and seasoned. skyw.atchers
alike. to join “thes upcoming - MesS|er

S L : .. . . P s i, 't = iy "
e - a e . v i .

Space Grdup nghllghts

ng Back " Messier

: year's Messier Marathon
___:‘_as heId e Astroport SENLER
“and Astroport ;Dhela,. Each-;

“views. of the night sky. Sariska's .
serene desert Ia‘ndscape and '

- created a3 perfect blend” of |
nature  and history, enha-ncing -

- A * -
Marathon. With its-world-class Iocat|ons. e e =
> |- e - s
and, ded|cat|on to.preservmg the n|ght : b‘_,“-‘.
. skY, Astroport contlnues to.foster a Iove s ** .
- . x # = -I-_'. -
for astronomy and eprorat|or¥ Prepare : ' g N
for.an unforgettable night of discovery, . o= - :
wonder ‘and connection to the: cosmos. = . b BT FaRe® $
17. . o (S e <2 Sow o T . i MARCH*2025
= 3 ) o ; . I '.- ; ks , -b- .-, ! 3 : - . Gttt 4 -. B
> 5 » _' Visit: www.astroportglobdl.com' T o o
- ; ¥ 3 | : :
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HIGHLIGHTS OF FEBRUARY 2025

MOONQUAKES AND WRINKLES: SIGNS OF
GICAL ACTIVITY

New research suggests that the Moon may still be

geologically active, as its surface continues to shrink
and wrinkle. Scientists studying images from NASA's
- Lunar Reconnaissance Orbiter have found 266 wrinkle
ridges on the Moon'’s far side. These ridges appear to
- be relatively young, forming within the past 160 million
years. This challenges the long-held belief that the
- Moon's geological activity ended billions of years ago.

« Wrinkle ridges are well-known on the near side of the
Moon, where large volcanic plains called lunar maria

A wrinkle ridge on the nearside of the moon, in Mare

cooled, its surface contracted, creating large ridges.
Frigoris. (Image credit: NASA/LRO) 1 '\ A

~ formed from ancient lava flows. As the Moon'’s interior ’

=

-

However, the far side has very few volcanic plains,
making these newly discovered ridges unexpected. The '
ridges on the far side are also much smaller than tho
on the near side, measuriﬂ about ' metel

1000 meters long. -

=5

4

/L

27
missions to send astronauts to the Moon, understanding moonquakes and surface €hanges will be crucia
for ensuring safety and designing infrastructure on the lunar surface.
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THE UNEXPECTED SPIN: BLACK HOLES
ARE ROTATING FASTER THAN PREDICTED

Scientists have discovered that some supermassive black holes rotate much faster than
previously thought, offering new insights into their growth and evolution. Using data
from the Sloan Digital Sky Survey (SDSS), researchers found that these black holes
gained their spin not just through galaxy mergers but also by steadily consuming
surrounding gas and dust over billions of years.

"We found that black holes at the centers of galaxies were spinning too fast to have
formed solely from mergers,” said Logan Fries from the University of Connecticut. "They
must have grown significantly by pulling in material, which also sped up their rotation.”

Measuring black hole spin is a challenge. While black holes are defined primarily by
their mass and spin, distinguishing their own rotation from that of the surrounding
accretion disk is difficult. However, by studying the inner regions of the disk—where gas
is falling into the black hole-scientists can detect subtle-shifts in emitted light that
reveal spin rates.

Fries describes this process as "black hole archaeology," comparing it to examining a
fossil record. When material falls into a black hole, it brings angular momentum, which
preserves details of how the black hfle has grown over time.

Previous models suggested that black holes prlmarlly grew through mergers. Since
merging galaxies have random rotati combined black holes should spin at
moderate speeds. However, this many black holes spin rapidly,
especially in more distant galaxi es build up spin over time by
steadily consuming gas and g

S suggests

Future observations wi
confirm these flndlngs
said Juna Kollmeier,
refine our models of t

e James Webb Space Teles
lack holes remain at the frontier
ctor of SDSS-V. "Massive surveys lik
universe’'s most mysterious objects.”

(JWST) could further
uman understanding,”
SS help us test and

Retrograde
Rotation

5
'
&

Wgvgisrgih (Angiinaeal

Mo Black Hole
Rotation

Brgitnsyy

=] i 1
Wirewlsngith Dhhgstnml

Prograde
Rotation

rghtnets

Wslergn tnguinma)
(Left) Artist's impressions of a black hole and its accretion disk with different spins. (Right) the corresponding

multiwavelength spectrum-that would be observed in each one.
(Image credit: Left: NASA/JPL-CaltechRight: Logan Fries and the SDSS collaboration)

19 : MARCH 2025

www.space-global.com



ASA'S PUNCH AISSION TO UNVEIL
~ THE SUN'S HIDDEN SECRETS

set to launch the Polarimeter to Unify the Corona and Heliosphere (PUNCH)
N February 27 aboard a SpaceX Falcon 9 rocket. This groundbreaking
c?'brldge the gap between the Sun’s outer atmosphére (corona) and
'-. the charged particles streaming through space that shape our
s = B

s of four small satellites working together to create 3D observations
>sphere. The mission will help scientists understand how the corona
the solar wind, improving space weather forecasting and protecting

' ‘-* d power grids from solar storms.

Q:ff tellites will function as wide-field imagers, capturing
corona and the fainter, distant solar wind. The fourth satellite,
search Laboratory, will act as a narrow-field imager, creating an
ontinuously observe the corona—-something natural

-

Image credit: N

U pped with a polarimeter which measures light
hl:get—‘dlmensmnal structure of the solar wind. This
S Iasses reduce glare, enables scientists to

: s olar system.
- K..\ . %

‘“‘1;“ dh with NASA’'s Parker Solar Probe, which directly
logether, they will provide unprecedented |n5|ghts into
TS < ce weather.
.
rimar jectives, PUNCH will also contribute to astronomy by creating
omp henswe polarimetric star map of the sky. As the first mission to
‘track space weather events in three dimensions, PUNCH promises to

utionize our understanding of the Sun and its impact on the solar system.

N e :
www.space-global.com - .

. .y —— =
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BURIOSITY GAPTURES MESMERIZING
IRIDESCENT GLOUDS ON MARS

NASA'’s Curiosity rover has captured breathtaking images of iridescent twilight clouds drifting high

above the Martian surface. These "noctilucent” elouds, composed of carbon dioxide ice, shimmer in

shades of red and green, illuminated by the sun even after nightfall. They resemble the delicate
- cloud patterns seen on Earth, adding to the intrigue of Mars' dynamic atmosphere.

The images, taken on January 17, were stitched together into a time-lapse video, speedihg up 16
minutes of cloud movement by 480 times. The clouds were observed at altitudes between 37 and
50 miles (60-80 km), where Mars'’ cold upper atmosphere causes carbon dioxide to condense into
ice. Some ice cry;tals, forming thick white plumes, appear to fall before evaporating at around 31
miles (50 km) due to rising temperatures, creating an ever-changing display in the Martian sky.

Curiosity has now recorded these clouds during four Martian years, typically appearing in early
southern autumn. They were first seen in 1997 by NASA’s Pathfinder mission, but their formation
remains a mystery. Interestingly, while the Perseverance rover in Jezero Crater has not observed
“such clouds since landing in 2021, Curiosity only spotted them for the first time in 2019, nearly

seven years after its arrival in Gale Crater.

‘f;—
Q The unpred|ctab|l|ty of these twilight cIouds raises intriguing duestions. Scientists believe **gravity
" waves—atmospheric ripples—**may cool specific regions enough for carbon dioxide to freeze, but
s ., the exact mechanisms behind this process remain poorly understood. Understanding how and why
<o ‘l these clouds form in specific locations could provide valuable insights into the Martian climate.

- o

--_.-.\
& Last year, researchers released the most comprehensive Mars -cloud map, compiled from two
decades of observations by ESA’s Mars Express orbiter. The map highlights a wide variety of
unique cloud patterns, some unlike anything on Earth, further deepening the mystery of Martian
l atmospheric behawor

|'n

L
e

louds on ,M%rs areﬂust as diverse and fascinating as those we see in our skies,” said planetary
ist. Daniela Tirschjj As scientists continue to study these atmospheric phenomena, the

: Hes?nenzm&m scent clouds serve as a stunning {emmder of how much we have yet to discover
e

¥ about Mars' changing skies. i
1 o " '_' —
iU
P y
pr—
o] Fen, s E
Wl
‘d" J
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(Image credit: NASA/JPL-Caltech/MSSS
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DID THE FIRST SUPERNOVAS FLOOD
: Sk + THE UNIVERSE WITH WQTER"

. New\5|mu|at|ons suggest that the universe’s first supemovas could have created surprlsmgly large quantities of
- water. (Image credit; ||vesr:|ence/Getty Images) .

A 'groundbreaklng study. suggests that the umverses earllest supernOvas may have generated vast
amounts of water, potentlaIIy maklng life p055|b|e Just 100 - million years after the Big Bang. This

) _chaIIenges conv‘ntloraal models of cosmic evqutlon which assume that water accumulated gradually
- over b||||ons of'years. = o vy g g =20 g _' '

. . .
Y

s : o

; 'Water is one of. the most abundant compounds in the universe. Beyond Earth, ‘astronomers have
N deteded it on' Mars, in the icy caps ‘of Mercury,- W|t.h|n comets; and even in massive |nterste||ar gas
,Cfouds. Previously, smentlsts believed that water formed slowly as hydrogen' combined with oxygen
forged in stars. Howeéver, new slmulat|ons published on Jan. 9 oni the arXiv preprint server, propose a
different scenarfo. Researchers modeled ‘the deaths of. Popubtlon III stars—the uRiverse’s first, massive
) stars, each about 200 times the mass of the'Sun-and found that their supernova exploslons could
_creat® conditions ideal for water formation. :

. . - . .
- - .
. [ TR P .

L]
These steIIar exp|05|0ﬂs I|ke|y enriched dense gas clouds W|th hydrogen ‘Qxygen, ahd other eIements
leading to ‘water concentrations up.to 30 times higher than. those found in interstellar space toda-y If
y 2 .' confirmed, this d|scovery could reshape our understandlng of the first gala&s and the or|g|ns of water
i “in th?unlverse . : & " . 5 0 . .
However chaIIenges remain. Suentlsts have never directly observed Populatlon Il -stars—only. the ’
* sremnants of their existence. Addltlonally if early water production was S|g?1|frcant the modern unlverse' :
" should contam far more watér than it does. Some*researchers suggést that the universe experlenced a
. drying- ou_t period, where large’ quantltles of water were Iost due to ionization -and other astrophysma.l
processes. i \ £ L T Ll o e e & ,‘. L !

= "

. While "water is essentlal for life on Earth its early presence does- not necgessarily |mply that

. oAl extraterrestrla[ ||felformed shortly afte;the Big Bang.Nonetheles$, these findings. oper'l new avenues in ’
_ _ the search for life and the evqutlon of galaxies® . - ' AT ; et ;
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BLUE GHOST LUNAR LANDER
EMBARKS ON MOON MISSION

Firefly Aerospace’s Blue Ghost lunar lander has
officially begun its journey to the moon after
successfully firing its engines to escape Earth's
orbit. This milestone marks a cruciﬁg};t_ep in the
_ mission, which is part of NASAs Commercial
" Lunar Payload Services (CLP

On February 9, Blue

: trajectory-correction ma
L & ensuring it-remains on c

Image Credit: Firefly Aerospa\ce_

.

ost conducted a
ver to refine its path,
se for lunar orbit. The
spacecraft is expg&ted ’t/;i'\__enter a high lunar orbit

in the coming days before gradually lowering its altitude in p?ﬁétion for landing.

“We'll then spend approximately 16 days in lunar orbit befere we begin.Blue Ghost's-descent,”
Firefly stated. This extended orbiting period will allow/the team to calibrate the navigation system
and carry out preliminary scientific operations for NASA.

The lander is aiming for a touchdown within Mare Crisium (Sea of Crises), a vast basin on the
moon's near side. As part of its mission, Blue’ Ghost will-conduct subsurface=drilling, sample
collection, X-ray imaging of Earth's magnetic frz:j [ dust mi"c}igation studies. These experiments
are expected to provide valuable insights iﬂto ar erﬁ'ponment and contribute to future
exploration efforts. / [ F

¥i r =E Jarer
Firefly's Blue Ghost Iunér,fénder captures the Blue Marble while in Earth orbit/a
-— =planet on January 23, 2025. (Image Credit: Firefl

By leveraging commercial partnerships under NASA's CLPS-"'mltlatlve;-Flreﬁg}'Ae-rdépace is helping
advance lunar science and pave the way for sustained human and robotic exploration of the moon.
If successful, this mission will further establish the role of private space companies in expanding
humanity’s presence beyond Earth.

23 MARCH 2025
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WHAT'S UP IN THE SKY - MARCH 2025
LUNAR CALENDAR ~ Monthly Lunar Calendar @ SPACE’

March 2025

IMPORTANCE OF MOON PHASES T [ [ ey [y [RE NG
FOR STARGAZERS ®

One might wonder why it is important to refer to moon

A 0 —0 |
phases for star gazing. The reason is that the phases of ‘ ‘ . . @ ‘ D

the Moon reflect a -great deal of illumination, and, L |
because the Moon is so close to us, it overrides the 0 ° @. FB. ‘@o @.—‘
brightness of other celestial objects. _ [N | ‘ |
So, What Moon phase is best for stargazing? "The New o_ 0

Moon and the days immediately before and after the . T. . T . @
new _moon (Crescent phases)" are among the best times e ' 2 (27} @

for stargazing. Whereas the Remaining phases like Full . o | 0 . @ +

quarter Moon offers a time to zoom in and witness the
features of the Moon. :

Moon, waxing or waning gibbous, the first or third ®_

PLANETS VISIBILITY o BRIGHT DEEP SKY OB]ECTS

Beehive Cluster (M44), or NGC 2623+

T R RSO SRR SRR L RO S et o - ¥

: Mercury : y ; ' O L

: ) . : galaxy located in Cancer constellation. S L

: Evening planet, greatest eastern elongation 8 ) . - SiEN

N . - : It has an apparent magnitude of 3.1 .- X

i March. Lost from view mid-month. : Gl 3 :

fenmmrenrnerssisesnnnnnntnnrnannasandansas tuasiihannsenneeete . SN and is best observed from'northern & - . Twy

OO0 00000 OO ALE SACA00CE00C0ae 0 e e o 1 & +hemisphere. It appears’ as a fuzzy 2 o 3

: Venus patch of light when observed with = . i -

: Evening planet, sets over 3 hours after sunset unaided eyes. It contains about 1000 . |

: on 1 March, lost after mid-month. . stars and is 600 m||||on years old. 4 "
NGC 2548 also known as M48 is

Mars
Evening planet, 56-arcminutes south of 74%-
lit waxing gibbous Moon on 9 March.

located in Hydra, constellation with
apparent magnitude of 5.8. Under
good atmospheric condition, the
cluster is visible to naked eyes. It ¥
contain about 80 stars_and is 500
million years old. It was discovered
by Charles Messier in the year 1771.

Jupiter
Blg gas giant, remains at a decent altltude
i throughout March.

Pinwheel Galaxy, M 101 or NCG
5457 is a large spiral one, located

Saturn _ in/Ursa Major constellation with an i o
i Not visible, ring plane crossing on 23 March apparent magnitude of 7.9. It is one s@‘
i which will make Saturn’s ring disappear. of the galaxies which can be easily w e
St mpeeaieeei found by, binoculars It was e
................................................................................. discovered: by Pierre Méchain in

4 1781. ey

Uranus

i Loses altitude due to brightening spring skies
throughout the month. - :

M46 also known as NGC 2437, is
best observed from the southern
hemisphere. It is found in the Puppis
constellation and has an apparent,
: N magnitude of 6. It can be easily
eptune .

. : observed through binocular or a small
: CoId planet. Not visible this month. will require : telescope. The cluster contains about
E a telescope to spot. 500 stars and is roughly 251 million
EIE O - At h L ;i o} _ years old.
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/
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'EYES IN SPACE FEBRUARY 2025

Webb UIIVeIIS Dazzling Light Show at
Ml[/(y Way s Heart

NASA’s James Webb Space Telescope has captured unprecedented act|V|ty at the heart of the & Bt
Milky Way, revealing constant flares from the accretlon disk of Saglttarlus A*, the galaxy's - » . ;
central supermassive black hole. These flares range from faint f||ckers to Jntense eruptions {_, _
~occurring daily. Researchers observed this varlabllrty over 48 hours across a year |dent|fy|ng e
two separate proces’ses Irkely dr|V|ng the flares— turbulent fluctuatlon's ‘and  magnetic
reconnection events. Unexpectedly they _ also detected a trme delay between different -
wavelengths of light. These findings provide new-rn5|ghts into black hole ¢behaV|or and could

|rnprove our understanding of galactrc evolution and extreme astrophyswal- %Mfonments

Webb Maps Full Picture af ﬁow
Pl;oemx Ga/ axy C luster F orms Stars

Researchers ‘using NASA's James Webb = = .
Space Telescope have solved the mystery _
- Of the Phoenix cluster’s unusﬁaﬁy high star |
~ formation -rate. Located 5.8 brlllon light-
“years away, this galax_y Cluster _has intrigued
scientists due to its extreme gas cooling
and rapid star birth, despite the presence of -
_.a massive black hole that typically prevents
such activity. Building on data from NASA's
Chandra X-ray Observatory and "Hubble
Space Telescope, Webb - identified warm
‘gas—previously ~ undetected-bridging the
temperature. gap between” extremely - hot
and cold gas. This missing link explains how:
cooling gas-fuels star formation.

Using Webb's Mid-Infrared Instrument (MIRI), researchers mapped this gas, reveallng its- presence in cavities within
the cluster. Additionally, Webb's infrared capabilities enabled scientists to detect faint neon emissions, revealing
details previously hidden in ultraviolet light. This discovery advances understanding of galaxy cluster dynamics and
star formation in extreme environments, highlighting both technological advancements and natural astrophysical
quirks

25 MARCH 2025
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Hubb/ eis Cosmic Qaest Hlmtln_g
~ Stellar Explosions

SR | e NASA/ESA's Hubble -Space Telescope captured a A

1S mell » strikihg image of the'supernova SN- 2022abvt and its
" Hik i - host galaxy, LEDA 132905, located over 400 million
ity e light-years away in the Sculptor constellation. The faint

spiral galaxy is adorned with bright blue star clusters,
while the supernova appears as a p|nk|sh wh|te dot
“near its_ center. ;

SN 2022abvt, a Type la supernova, was discovered in
late 2022 "and observed by Hubble two months later.

y - - These stellar exp|05|ons occur when the exposed core
“of a dead star undergoes a sudden nuclear fusion
burst Scientists study Type la supernovae to measure
cosmlc dlstances precisely. i

Catchmg these fleeting events is p055|b|e thanks to

robotic telescopes that contInuoust_ monitor_the night

-

] S‘N 2022abvt ,'sk)i.'

..:ﬁ'he"-'A':ﬂ.AS-.(As'te-ro'rd Terrestrial-impact Last Alert System) detect&d SN 2022abvt while
: Can.r]lng for asteroids. - Al'o-pg-With asteroids, ATLAS tracks transient celestial events,

ng supernovae varlable stars, and galactic centers influenced by black holes.

Hu 'b/ e Captares a Cosmic Cloudscape
2% R ‘:The NASA/ESA Hubble Space Telescope
_captured a stunnlng image of swirling gas

massive _étars known, surrounded by colorful
~clouds filled with wispy tendrils and dark
clumps of cosmic dust. Unlike household
dust, cosmic dust consists mainly of carbon
or silicate. molecules containing silicon and
B el : :

.-The image was taken as part of a research
program etu'dying cosmic dust in nearby
galaxies. Despite its tiny size, dust plays a
crucial role in space-helping form planets,
cooling gas clouds to enable star formation,
and even facilitating the creation of new
molecules. By studying dust properties,
astronomers gain deeper insights into the
life cycles of stars and planetary systems,
enhancing our understanding of the
universe's intricate structure and evolution.

" and dust near the Tarantula Nebula, a-star- ~
~ forming powerhouse in the Large Magellanic, -
- Cloud, a'bout_ 160,000 light-years away.‘This .
nebula is- home to some of the most

MARCH 2025
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ROCKET LAUNCHES IN MARCH 2025

TACSAT

The TacSat mission, set to launch in March 2025
aboard an Atlas V rocket, is a significant step in

advancing the United States’ military  space
capabilities. The mission will deploy the Tactical
Satellite (TacSat), designed to enhance tactical
communication, reconnaissance, and intelligence

gathering for the U.S. Space Force. The TacSat
satellite will provide high-resolution imaging and real-
time data to military units in remote areas, supporting
military operations, and improving situational awareness
in  both conventional and asymmetrical warfare
environments.

TRANSPORTER 13 (DEDICATED SSO RIDESHARE)

The Transporter-13 mission, is part of SpaceX's dedicated
SmallSat Rideshare program, aimed at providing affordable
access to space for small satellites. This mission will utilize
the Falcon 9 Block 5 rocket, which is known for its reusability
and cost-effectiveness. The Falcon 9 will carry a variety of
small payloads into a Sun-synchronous orbit (SSO), supporting
9| ||SMALLSAT a broad range of commercial, government, and scientific
missions Transporter-13 will deploy dozens of small satellites
from different organizations, each designed to conduct unique
research or provide services in fields such as Earth
observation, communications, and technology demonstration.
By offering dedicated rideshare options, SpaceX enables
multiple organizations to share the same rocket launch,
drastically reducing costs for each participant while expanding
the accessibility of space.

[ARM 2

The Fram2, is a part of SpaceX iworld’s first astronaut mission
to polar orbit. Named after the Norweg|an polar resea

Fram, the ' vill launch ir
circular
spacefl
orbit.

TRANSPORTER

_crew will study green
ofi"continuous emissions
known as STEVE (Strong
ancement), persistently
400 - 500 km above
tlng a variety of research to better

; pacefhg’ﬁt on the human body,
uring the first human x-ray images in

-

|75
™ . - s - E

- — m—
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BLUFE MOON PATHFINDER

—

roryony By
A

G i L

=

The Blue Moon Pathfinder mission, set for launch
in March 2025, marks a significant step in U.S.
lunar exploration. Developed by Blue Origin, the
mission aims to validate key technologies for
future lunar operations, especially those
supporting NASA's Artemis program. The Blue
Moon lander will demonstrate landing precision,
engine performance, and deployable systems, all
crucial for future lunar missions. The lander is
capable of delivering a variety of payloads,
ranging from scientific experiments to hardware
for human missions.

Launched atop United Launch Alliance's Vulcan
Centaur rocket, the mission will help refine
technologies needed for soft lunar landings,
contributing  valuable insights for NASA's
sustainable lunar exploration. The Blue Moon

Pathfinder will play a vital role in advancing deep

space exploration and establishing long-term

‘lunar operations.

ORORATECH OTC(C-Pl

The OroraTech OTC-P1 mission, scheduled for
launch in March 2025, marks a significant leap
forward in Earth observation technology.
OroraTech, a German-based startup, aims to
deploy its first commercial thermal infrared
satellite, OTC-P1, aboard SpaceX's Falcon 9 Block
5 rocket. This satellite is designed to provide
high-resolution thermal imagery of Earth, offering
a unique capability to monitor the environment
with advanced thermal sensing technology. OTC-
P1 will be part of OroraTech's larger plan to
develop a global network of satellites dedicated to
continuous monitoring of wildfires, deforestation,
and climate change, among other environmental

data will be used by governments,
- organizations for effective
source management.The
ortant step toward

based Earth
able data
Jlture

:
for a wide range of applica
to environmental sustainability.
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Centre, Srihari Kota,

“sBlueBird Block 2 satellite to its designated orbit. Known fo

ISRO lAUN(H[S N MAR(H 2025 R

Blue.Bi T
: I _- ’;-"" . T - k.
Date: ch 2025 Rocket” GSLY Mk
B AISRO, Cduntry: Ir)’éia
Site: Satish Dhawan Space
India.

The BlueBird Block 2 #1 /mission,
stated for launch _'i'h__Ma!, h—2025
aboard ISRO*s LVM-3 (GSLV Mk 1)
rocket, aims teo. advance space-
based cellular broadband through a
groundbreaking partnersh|p
between ISRO AST
SpaceMobile. The mission \\‘«RNI carry
the BlueBird Block f2 satellite,
designed to provide /global, high-.'
speed connectivity | directly to
standard smartphonés bypassing
traditional ; grtb‘}.md based' I
infrastructure. This mno : -
promises to eliminate co
gaps in remote,. ..
underserved regions
real-time voice, text,
services.

e,

The BIueBlrdP Bloc:k 2 sat.ell"c*e featu.r s Slgnlflcapt up ades over prewous
models, inclyding @ 2,400%square- foo! k:pPhased- array ant 2’ the Iargest caf
its kind deployed in low_Earth Orbit fﬁE@}% Thisﬁ"wﬂl en*ab. “the/ satellite: tq?*
deliver hlgh‘bandmdzyﬁ coverage ‘and incregse the .tapag .X for. 'b'lre neiwo,rk
connectivity. The'mission will help validate’ space”b@sed mob\le_ cor

technology and enable” ﬁbak bro‘adban”& coverage for areas t
mobile towef's cannot reach -

X

The LVM-3 (GSL-V Mk Ill) -r'ocket,'-_."_lg-R:@,.'s heavy-=tift,_ vehicle,

power, the LVM-3 has been instrumental in Iauriching major ISR
Chandrayaan-2 and Chandrayaan-3, as well as in preparing fo
human spaceflight mission. This mission marks a further ,
commercial satellite launch services, reinforcing .its role as/ at reli
partner globally.

Beyond commercial use, the mission has significant strategic d humanitarian-
impacts. It will provide emergency communicationin disaster-prone areas,
support remote industry operations, and strengthen global /telecommunications,
especially in isolated regions. As AST SpaceMobile collaborates with major
telecom providers like AT&T and Vodafone, the BlueBird Block 2 #1 mission is
poised to transform the future of global mobile connectivity,  offering
continuous, uninterrupted service worldwide. -

\ 2 ’ - [ By
.
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NISAR (NASA-ISRO

March™ 2025, Rocket: GSLV Mk I,
:ISRO & NASA

Country: India .& USA, Launch Site: Satish
Dhawan\Space Centre, Srihari Kota, India.

_ T
The NISAR (NASA-ISRO Synthetic Aperture R X Y
: Radar) mission, a joint venture between NASA .&Jﬁ?ﬁﬁﬁf
. ad ISRO,\is a landmark collaboration that will gf:“
3 h'in March 2025 aboard an Indian GSLV 1

This mission is poised to
understanding of Earth's
climate dynamics, and _natural
ough the innovative.use of radar -

logy.

rocket.

7 O o

2 first satellite dedicted to
rface with unprecedented
radar frequencies: L&band
egetation -and soil)| and
ace displacements|and
movement a powerful tool| for
monitoring nental changes. |

. |
i
s |

precision
(to penet

L The satell te ayload, te-of-the- art synthetic aperture radar (SAR) system, will
A - provide 2 ' weather, and day-and-night imaging of the Earth's
. 3 surface adar system, developed by both NASA and ISRO, allows
K o a!h. ent of‘t,ﬁe planet’'s topography, surface deformations,
@ oo -and envi AR will scan -the-entire globe, capturing data over

# are 4 ; o

»yoot 0 various Ssts, /Jurban areas,/ and polar regions. Its ability to
Loy i captur ce/height with-millimeter precision will allow it to

leet movement, -and deforestation-offering crucial
ural hazards like earthquakes and volcanoes, and

‘é,x B3 ",'-EL glob

ssion is its application for disaster response and
onitor areas affected by natural disasters, such as
post\-\disaster assessments, helping with quicker

he data collected WIJI- b
supportmg the United Nphons
crucial for advancing spagée-bas
Lhe international sclent|f|f

le for sgientific research, climate modeling, and
Stainable Development Goals. The mission is also
arth observation technology and contributing to
com '::_5; y's understs nding of Earth's evolving surface.

' ISRO’s GSLV Mk Il rocket, knownSfor its reliability and capability to launch heavier
payloads, will carry the NISAR satéllite into its designated orbit. This mission marks a
significant milestone in India’s ing space ca}wabilities and its collaboration with
global space agencies. The AR mission will contribute valuable data to the
scientific community for the n 2 years, paving the way for a deeper understanding
of the complex and dynamic p ses that shape our planet.

ynthetic Aperture Radar)

MARCH 2025
www.space-global.com



GALACTICA

-—.F'

Tour cle Umyoevse |
Triandulum: A Gelestial E)rololg@ of -
/v\ ‘'th and Legend

7\» In Greek mythology, Tri angulum was often associated with the island of Delos,/ ‘the/ sacred

birthplace of the twin/gods Apollo and Artemis. The story behind this connection is deeply
{ rogted—in-the—myth— eto, a Tlitaness and t e mother of theserpowerful OIymp'ian gods. The
: /K Triangulum constellation was sometlmes thought to*represent Delos due to its simple, triangular
/ ' shape, possibly symk;iollzmg the three points of an island rising from the sea.

S - | : -

/ \This constellation /i /s located near the constellation Aries, which in some myths was linked to a,
ram that guided Leto during her- escape. Thls further strengthens the connection between the
constellation —story-of Delos.

s mg) *_ =
‘ So‘ﬁe scholars .su est that_ ”
~"the Egyptians/ may. havé
// associated Triangulum .Wit;'f1
' their sacred geograpl{\y Trianeul
= ——because of it$ shape, h L
p¢
H-h‘_"_""'---.
closely re%mbles the
triangular delta of the Nile. :
Since the” Nile itself was | ' A
closely linked\ to gods like
k. - Osiris, who represented life,
1 death, and rebirth, Triangulum
& could = have held special - i 3 no ‘e
] . significance as a celestial g
F‘\-‘L _ representation of this sacred .
gedgraphy. Image Credits: AlltheSky.com
Another possible interpretation is that Triangulum was linked to the\pyramidal shapes that were
central to Egyptian religious and archi_tectural traditions, further ‘reinforcing its symbolic
importance. » \
=) e b B / According ito mythology, Pluto (Hades), the
: god of the underworld, abducted
Persephone (Proserpings)% while she was
picking flowers in a field in Sicily. This event
i triggered deep grief.in her. mother, Ceres,
who desperately searched for'her daughter.
As Ceres mourned, the world became “»
barren, and crops stopped growing,
symbolizing the arrival of winter. Eventually,
. a deal was made where Persephone would
spend part of the ‘year in the underworld
and part of the year on Earth, explaining the
cycle of seasons.
Because Sicily played a central role in this
myth, the Romans associated it with -
Triangulum, seeing the constellation as a
celestial répresentation of the island that 1

A .'___—-: was sacred to Ceres.
W:__'_"’r" .
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- M33 Triangdlum Galaxy : Black hole, M33 X=7
- Explor mg%hiﬁbnstellatlon/
o >——
' S Triangulum is the 78th constellatibn in size, occupying

an area of 132 square degr~ees.|llt lies in the. first

+ quadrant of the northern hemisqhere (NQ1). and can
. be seen at latitudes between +90° and -60°. The
neighboring constellations are Andromeda, Aries,

Perseus and Pisces.
=

K .
Triangulum belongs to the Perseus family of

constellations, ~along with  Andromeda, Auriga,
Cassiopeia, Cepheus “Cetus, Lacerta, Pegasus and
A Perseus.

; Triangulum has one star with a confirmed planet and
e 7 contains one Messier object, Messier 33 (M33, NGC
598, Triangulum Galaxy). The brightest star in the
’ . : constellation is Beta Trianguli, with an apparent
s ' - ’ S magnitude of 3.00. | .

The Triangulum Galaxy contains the largest stellar
mass black hole (a black hole formed by the

Pinwheel Galaxy gravitational collapse of a massive star) known.

The black hole, M33 X-7, was discovered in 2007 and has about 15.7 times the mass of the Sun.
It orbits a companion star and eclipses it every 3.45 days. The total mass of the binary system is
about 85.7 times that of the .Sun. The companién star has a mass about 70 times solar,” which
makes it the most massive companion star kno‘wn in a binary system containing a black hole.
L

Messier 33 is the third largest member of the Local Group of galaxies, after the Milky Way and
Anﬂ'pmeda Galaxy. It is ‘about 50,000 light years in diameter and contains about 40 billion stars.
or comparison, the Milky Way has about 400 billion and Andromeda about a trillion stars). The

galaxy is also home to at least 54 globular clusters.

MARCH 2025
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John Herschel i
el John Herschel (7 March 1792 - 11 May 1871) was an English astronomer,
= mathematician, and photographer who expanded William Herschel's stellar
) ‘ catalog.and mapped the Southern Hemisphere’s skies. His General Catalogue
f_ U . of Nebulaé ‘and Clusters led to the widely used New General Catalogue
‘ (NGC). He named seven moons of Saturn and four of Uranus. A photography
pioneer, he coined "photography” and invented the cyanotype process. His

. work greatly influenced modern astrophysics, deep-sky-observation, and
. scientific imaging, shaping multiple scientific fields.

Credits: The marginalian »
| '~ UPRao
Udupi Ramachandra Rao (10 March 1932 - 24 July 2017) , known as "The
Satellite Man of India," was a pioneering space scientist and ISRO Chairman
(1984-1994). He led the launch of India’s first satellite, Aryabhata (1975),
and developed the INSAT, IRS, and PSLV programs, transforming India’s
space capabilities. His work revolutionized comrhunication, remote sensing,
and meteorology. Honored with the Padma Bhushan (1976) and Padma

Vibhushan (2017), Rao’s contributions laid the foundation for India’s rise as |
a global space leader.

March 10, 1932 |

Credits: Indiatvnews

Thanu Padmanabhan

Thanu Padmanabhan (10 March 1957 - 17 September 2021) was a
prominent Indian theoretical physicist known for his contributions to
gravitation, cosmology, and quantum gravity. His groundbreaking work on
the thermodynamic nature of gravity proposed that gravity arises from
| microscopic degrees of freedom. He advanced understanding of dark energy,
I general relativity, and cosmic expansion. He authored over 300 research
papers and 10 books, receiving the Padma Shri (2007) and various
RRYETRIORELYAF international accolades; leaving a lasting influence on modern theoretical &
X physics.

Credits:infosysprize

Gopal Krishna -

Gopal Krishna (born 12 March 1948) is an Indian astrophysicist renowned
for his pioneering work in radio astronomy, quasars, and active galactic nuclei -
(AGN). His research has greatly advanced the understanding of radio galaxies,
relativistic jets, and the universe's large-scale structure. Associated with the
National Centre for Radio Astrophysics (NCRA-TIFR), he contributed to %
India’s Giant Metrewave Radio Telescope (GMRT). His studies on radio-loud
and radio-quiet galaxies have provided crucial insights into galaxy evolution,

1 B
strengthening India's role in global radio astronomy. '

i March 12, 194
Authentic photograph
of Gopal Krishna is
not publicly available.
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- Albert Einstein s
Albert Einstein (14 March 1879 - 18 April 1955) , the "Father of Modern
- Physics," transformed science with his theories of relativity and the
*, photoelectric. effect, earning the 1921 Nobel Prize.' His work laid the
' 3 foundafion for quantum mechanics, and his general relativity theory
& predicted black holes and gravitational waves. Beyond physics, he advocated
- for peace, education, and civil rights. Elnstein’s contributions continue to -
inspire advancements in space'science, Al, and astrophysics, cementing his

March 14, 1879 legacy as one of the 20th century’s most inﬂuential scientists.

Credits: indiamart

. Kalpana Chawla

ENENE] Chawla (March 17, 1962 - February 1, 2003) was an Indian- |
American astronaut and aerospace engineer, becoming the first woman of
Indian origin in space. In 1997, she flew aboard Space Shuttle Columbia
(STS-87), conducting microgravity experiments. Her journey from a small
town in India to space symbolizes perseverance and dedication. Tragically,
she died in the  Columbia disaster (2003), but her legacy endures.
Posthumously awarded #he Congressional Space Medal of Honor, Chawla's
name - lives on through institutions and scholarships, inspiring future
generations in space exploration. treditsiBusinesstoday

Govind Swarup

Govind Swarup (March 23, 1929 - September 7, 2020), the Father of Indian

Radio Astronomy, revolutionized India's radio astronomy field. He
- spearheaded the design and installation of the Ooty Radio Telescope (ORT)
and the Giant Metrewave Radio Telescope (GMRT) near Pune. As the
founding director of NCRA-TIFR, he played a pivotal role in advancing radio
astrophysics in India. His contributions earned him prestigious honors,
i including the Padma Shri (1973) and the Shanti Swarup Bhatnagar Prize
March 23, 1929 (1972). Swarup’s legacy continues to inspire and shape India’s role in global
Credits:Wikipedia radio astronomy

Remhard Genzel

Reinhard Genzel (born March 24, 1952) is a German astrophysicist
renowned for his groundbreaking research on the supermassive black hole
at the Milky Way’s center. By trackjng stellar motions near Sagittarius A* he
provided direct evidence of its existence, confirming Einstein’s General
Relativity. His work earned him the 2020 Nobel Prize in Physics, shared with
Andrea Ghez and Roger Penrose. Genzel’s contributions continue to shape Wi
astrophysics, deepening our understanding of black holes, galaxy formation, Marc 24 1952
and fundamental physics. -

Credits: Wikipedia
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Role of Al in Space

Al irom Orbit: Watching Over the Earth Like Never Beioreg,

Artificial Intelligence (A1) is revolu izing Earth
observation from space, enhancing our abdlity to monitor and
ry changes with unpre dented accurac
ously capturing Pgh-resolution im
e , Al algorit s help extract m
g how we gfonitor and manage o

nviron enta

play
clima
sifemperatuge shift
fcarbon eMission

bystems

Disaster Prediction & Respodis
Al-powered satellite | 0
to detect and p#eld
80dSs, 6-a° abling
E——-\ _:_li agencies
espond swiftly,

=tffe impact on human life

ucture. F m

Agriculture\&{)o
Al-driven analysis

food security, “en
planning and early tion of
crop failures. This allo armers
to optimize resource se and
mitigate the impact of droughts or
pests.

wildlife & E,osystem Protection:
Al analyzes ‘satellite images to
track wildlife\\m”é’vement, detect

poaching activities, and z‘;onitor .
habitat destruction. It also tracks \

habitat destruction &, hegl to ]

protect endangered sp’ cie ,\ f/
R

;i_""

35

y MARCH-202
www.space-global.com f . \
A


https://medium.com/
https://www.nexcom.com/
https://www.tabsgi.com/

GALACTICA

Revolutionizing Remote Sensing with Artificial Intelligence:

The integration of Al with satellite-based remote sensing
revolutionizes global data analysis by enabling rapid processing,
advanced pattern recognition, and predictive modeling. Al
techniques, especially machine learning and deep learning, process
amounts of satellite data efficiently, uncovering complex
rends that would be impossible for humans to detect
nergy enhances environmental monitoring,
and resource
oving
and
w

manually. This
disaster management;,_ climate change analysis,
By automatimg_ data interpretation
accuracy, Al enmpowers scientists,
to make faster, datasdriven decisio
stand and respond to Wressing gl

nted speed axio
\

ur
citi
Al ven dat
moni@or urba

n Pl

optinflize traffic ent
and @lan sustaiffabl ities.
This technology in
infraSitructure _ and
sma’{ city deve

Maxitime aRce and Oceany .

Monitoring:
Al plays _
maritime sur L
detecting +

f@ acti 'ties,."-h king
pollution. '

RS éﬁlww\.S\oLutei%-.b_ “com

Image Credits¥h

£ N e
’ Mrediction:
Al predi solar storms, tracks
radI\aJ ) hazards, monitors the

ionosphere, and enhances real-
time space weather forecasting
to protect satellites and
infrastructure.

Challenges & The Future:
As Al and saf\Hl e technology :
continue to evolwe their role in »

] Earth observat/lén will become
[ even re, critical in protecting ; :
Q our /. ane|t and ensuring a I CEREEE

susta ble| future. Image Credits: https://www.esa.int

ARC\H 2025
[ www.space-global.com

36


https://www.c2m.net/

GALACTICA

ASTRONOMICAL PERCEPTION

THE EARTH'S TRUE SHAPE: BEYOND
WHAT MEETS THE EYE

The debate over the shape of the Earth is one of the most captivating journeys in the

history of science, filled with stories of curiosity, controversy, and discovery. The path from_
believing in a Flat Earth to accepting the Earth as a sphere is not just a tale of |nteL£§,etua|_

progress, but also one of human persistence, creativity, and eventual triumph.

Ancient Beliefs: The belief that the Earth was flat was common among a
Our ancestors lacked the tools and knowledge to observe the & d
therefore, their interpretations of the world were shaped by what y co {;e The Flat
Earth model was practical in the sense that the horizon appear el,and there were no
obvious indications that the Earth had a spherical shape. | any c-ulfures the Earth was

eso{c')tamlan bellefs or as a

w ;_'?smo_L_og}/. il

depicted as a flat disc floating on water, such as in ancie

flat surface held up by giant pillars, as suggested in anci

The ancient Greeks, however, were among the fi
model. Philosophers like Pythagoras and Parg
suggestions that the Earth might be spheric
Aristotle who presented the idea more serious

to suggest the Earth was spherical, includin \ _ s
during a lunar eclipse and the way travel . ' v spurhern G.onstellatlons sze
higher in the sky. Despite these observ - a o‘f ?L sphkeFlcj_al Earth was st||| not

universally accepted during these times

'%Eratqst r‘\e% (276-194 BCE), the |
n. E”atosthen’ks' ireek mathematlbléng
e'asure the Earth s size. Using the ,fa.ctJ

The Rise of the Spherical Earth Concé
idea of a spherical Earth was gainin'-‘l
made one of the most famous ear .
that the Sun's rays cast differen. o. mtne%Syene and Alexandria (both. i

| o
'at guhies Earth was indeed spherlcal Another T

Egypt), at noon on the same day,
key figure in this intellectual shj ! ; “
r__I_r‘i fact, during the Middle Ages, scholarsy”

expanded on these concepts, making'

Almagest, provided evidence "I
in the Islamic world, like Al-E
critical advancements in spher ﬁg;li" LA ¢

 SQUARE AND srmomat EARTH. 8
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The Fall of Flat Earth : Despite the growing body of evidence for a spherical Earth, there
remained pockets of belief in a flat Earth throughout the Middle Ages. This was largely due
to religious and cultural factors. The church during the Middle Ages held considerable sway
over intellectual life, and many scholars, like Thomas Aquinas, accepted the idea of a
spherical Earth but also maintained that some ancient beliefs were more symbolic than
scientific truths.

It wasn't until the Age of Exploration, with figures like Christopher Columbus and Ferdinand
Magellan, that the flat Earth theory was significantly challenged. Columbus’s journey to the
New World (1492) and Magellan’s circumnavigation of the globe (1519-1522) provided
undeniable proof.of the Earth's spherical nature.

< Failurés and Misunderstandings: The Missteps of Early Scientists even with the evidence
supporting a spherical Earth ‘'made the journey not without failures. Scientists, like Isaac
Newton and Galileo Galilei, faced significant opposition, Galileo's support of the heliocentric
model, which contradicts the Flat Earth model and earlier geocentric ideas, led to his
infamous trial and conviction in 1633. Though Newton‘s Jaws of motion and universal

grawtatron concluswely showed that the Earth was spherlcal.and rotated around the Sun, the

reJectJon of these findings by tradltlonallst scholars delayed,_screntlflc progress for decades.

- . \_ R

The Role of Modern Science: Fro:m Flat Eargh ’Pt‘a Spherlcal Earth It wasn't until the
development of space explo-ratron and ‘*satellltea tes-hn—ol_ggy in t‘@ 20th century that we
received definitive, irrefutable proof’ of }he Eja*r‘,h s‘?oun‘dness The ‘Kpollo mLs‘\o‘ﬁ's in the

1960s and 1970s, particularly the famous Earthr"lse p'hotograph taken bys astrbnaut William

Anders in 1968, became symbolic . of humanrty’s Ieap an space and the final nail in the

coffin of the Flat Earth theory. A!tec‘lhnology proyessed came |ncrea5|ng|y impossible
for even the most stubborn flat—Earth propdnents &0 rghore the evidence provided by
. atellltes space “probes, and even hlgh altltude photogra%hs of the Earth from the

'onaI"Space Station.. e !

Explorer 6 Satellite Lunar orbitor 1 image : Apollo 11 image
-

Conclusion: In conclusion,'Whi-be we can laugh at the misconceptions of the past, it is
crucial to remember that the's.e d'.ebates laid the ground-Work for the scientific method, for
skepticism, and for the %ery" %rocess by which we test and confirm the truths about our
universe. Whether you look at H’Le ancient myths of a flat Earth or the brilliant minds of
early scientists, the Journey frorrT flat to round is a testament to human curiosity,
perseverance, and the quest for knowledge. And in today's aée, where even debates about
science still exist, we can look back at this pivotal moment in history and smile at the
achievement of learning that Earth, indeed, is no longer flat, but a Beautiful blue sphere that

orbits the sun.
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MERCURY AT GREATES
EASTERN ELONGATIO

- '_—_.,\-

evening sky. For skywatchers and astr
observe the e|u5|ve inner planet, which“is u

? What Happens Durmg Greatest Eastern Elongitlon-n
~ Mercury, being the closest planet to the Sun, ‘hever stra
As a result, it |s onIy visible either shortly after :

depending on its pOSTtlon DUrmg Greatest Eastern EIo_Qg : ry appears in the
%r;mng 3% /Pﬂ%gmg IoW near the“ﬁorlzon after sunse;?“, the planet is
urthest from the Sun’s blinding light, making it one of the best € spot Mercury

st before sunrise,

o W|th the naked eye or through binoculars.. 3
i3 ';"f,,; ,I Wh} is Thls Event Important’ 9 v
: ""’j "~ Mercury’s visibility is notoriously ch.avilengmg because of its prOX|m 4 Sun. For
¥ E‘ much of the year, the planet is hidden in “daylight or twilight gla ever, at
: elongation, Mercury achieves the best _§eparat|on angle from the Sun, offe a rare
and clear window to observe it. This makes eIongat|ons hlghly S|gn|f|cant nly for
~ casual stargazers but also for scientific observations. )
Astronomers use these opportunities to study Mercury’s surface brlghtnes phases,
and atmospheric conditions (though its ‘atmosphere is extremely thin). Fo amateur
astronomers, it's a valuable chance to tick off Mercury from their observation lists-
since it's the least observed of the five classical planets visible to the nakeseye
(Mercury, Venus, Mars, Jupiter, Saturn).
Cultural and Historical Significance
Since ancient times, Mercury has held a place of mystery and importance .in v rious
cultures. Its fleeting appearance gave it a reputation as a swift messenger in Roman =
mythology. Observing Mercury today continues that tradition of celestial exploration,
connecting modern science with ancient wonder. j
Tips for Observing
To catch Mercury at Greatest Eastern Elongation, find an unobstructed view of the
western horizon shortly after sunset. Look for a bright “star” just above the horizon-
this is Mercury. Binoculars can enhance the view, though even the unaided eye should
suffice if conditions are clear.
In summary, Mercury's Greatest Eastern Elongation is a special celestial event, offering
both scientific value and a beautiful visual treat. For anyone who loves the night sky,
it's a must-see phenomenon that reminds us how dynamic and ever-changing our solar
system truly is.
39 MARCH 2025
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THE VERNAL EQUINOX: A SYMBOL OF
BALANCE AND RENEWAL

or 21st every year, i 1oment of
astronomical eve

ator, moving from the southern
are almost exactly equal in length
ple shift in the Earth's orbit, the Vernal
s renewal, growth, and the arrival of sprlng

the Southern Hemisphere: F many |t al:
CRER
The word "equinox” comes fron

al mgmftc’nt :
rrir ,. ‘the da en
the Earth's axis is not tilted esulti in.. nearly_g\ ual

durations of daylight and dar ' |'a re#\mder ‘of the Earths constant
motion and the intricate danc our p Jand.

the tilt of the Earth's axis i
equator, creating a sense of e na
For those living in the Nor _ q‘ the riaﬁ Equinox heralds the’ arrlval of
spring. The days begin to er peratures rise, and!he earthiaw?kens ‘f{pr‘h the
cold grip of winter. This is markec y th blossommg of rowqr% {ﬁ return of
migratory birds, and the : aI that permeates thé '

The Vernal Equinox, which occurs around March 20
cosmic balance that has captivated humanity fc
marks the moment when the Sun crosses the cele
to the northern hemisphere. As a result, day anc
all over the world. While it may seem like a
Equinox is symbolic of much more. It sigr
in the Northern Hemisphere, and autu
carries deep cultural, spiritual, and his

‘way t Yat the Sun shines directly on the
ural e:rld._-

for fresh starts. It's no q 2 ions, festivals, and r'-i'eﬂaJ's'l'*" ",_
around the Vernal Equinox L ing themes of fertility, | and hc_>'pe. e

In ancient cultures, the Vern
for example, linked the even
River, both of which were
observatories to track celestia

LW
S rlus_and. the roodlng oT the Nile
their agricultural cycles. The Mayans built
the equmox 4sing them to'time pIantlng and

harvesting. In Greece, the Verne E‘dllJi*“ was celebrated as the festival of Anthesterla ~
which honored Dionysus, the god of w4 e argd fertility. Around the worlcf equmoxes were
seen as'times when the boundarie n- the-\,physmal and spiritual onds we.re th_'ﬂ, Wi
allowing for reflection, renewal, and a d nna.‘ctld‘ e natural rh s of lif Sare

i R s A~y 7 gt
For the Southern Hemisphere, the Verne ‘E@L_ox,\g,;g |f s the“arri h€i|e -~
the day and night are of equal length, the event herald . As

the Earth continues its journey around the Sun :
leaves of deciduous trees change color and f‘a_l_l._ :

recognize that balance and change are inevitable parts of life. xperience ‘this
cosmic shift, we are reminded of the power of nature to renew itself,
«for us to renew our own perspectives and goals.
Whether we celebrate it as the arrival of spring or autumn, the Vernal Equinox
encourages us to find harmony and balance in our own lives, making it not just an

astronomical event, but a powerful symbol of growth, renewal, and hope.
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CONTUNCTZONS FOR THE MONTH

A phenomenon grabs the imagination of scientists and stargazers alike in the vast
panorama of the night sky, where stars shine like distant diamonds and planets roam over
the cosmic canvas. Conjunctions, those ethereal moments in the heavens when heavenly
bodies appear to collide, provide a mesmerizing sight that connects us to the beauty of
the cosmos. The word "Conjunction" comes from Latin, meaning to join together.
L]
From Earth's perspective, a conjunction occurs when two planets or a planet and the
Moon or Sun align. Solar conjunctions are invisible to us. Moon-planet conjunctions occur
throughout the month, every month, as the Moon passgs past each planet. The planets in
The Great Conjunction and when multiple align are rare and captivating conjunctions.
Technically speaking, objects are said to be in conjunction in that instant when they have
the same right ascension on our sky’'s dome. Practically speaking, objectg in conjunction
will likely be visible near each other for some days. Py
~ Conjunction of Moon and Pleiades
o @, " ® On March 5th, the Moon and the Pleiades, also known
_ e - ' ' as the Seven Sisters, will have their closest approach
J _ i i ~in the evening sky after sunset. The Moorr will shine at
' a magnitude of -11.68, while the Pleiades will appear
at a magnitude of 1.59. This® celestimal event will be
visible from around 7:00 p.m. until 11:00 pm

Place: Chennai / Date: 05th March / Time: 07.00 p.m.

T A A .S

Conjunction:of Moon and Jupiter : Congle
On March 6th, the Moon and the "Big Brother" planet 2 i - Al oo
Jupiter will have their closest approach in the =~ wcparan @ _
s I I e

evening sky after sunset. The Moon will shine at a
maghnitude of -2.13, while Jupiter will appear at a .
magnitude of -11.95. This celestial event will be
visible from around 6:40 p.m. until midnight:.

L
Uranus

Place: Ghennai / Date: 06th March / Time: 06'.40"p.m.

°'""""""""":'"""""""""""""""""""""""'""""""""'"""'"“"“"“"""'°

o : ‘ u:{,. ¥ Conjunétion of Moon and Mars
"":"" On March 8th, the Red Planet Mars and the‘Moon will
- have their closest approach in the evening sky, visible
SN _ in the western direction. The Moon will shine as a
¥ » - magnitude of -12.30, while Mars will appear at a
cuaidliie ¢ magnitude of -0.90. This celegtial event will be visible
o Fo -‘”, from around 6:50 p.m. onw:ards.
Placg; Chennai / Date: 08th March / Time: 0650 p.m. = 3

P TN RN NN NN E NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEREEEEssEEEsassamanssasnnnnsnnnnnnnndnnnnnd)
Conjunction of Mercury and Venus
On March 9th, the "Dead" planet Mercury and the
hottest planet Venus will have their closest approach
in the evening sky, located near the western horizon
immediately after sunset. Mercury will shine at a
magnitude of -0.01, while Venus will appear at a
maghnitude of -4.29. This celestial event will be visible
from around 6:50 p.m. : e

-

Place: Chennai f Date? arch / Time: 06.50 p.m.
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STUDENT'S CORNER

es 01 Astronaut

andal, Astronomy Camp Student

Space...'who doesn’t want to go th through space in zero gravity, viewing Earth

from a perspective few have ever e d, and generally foraging into the unknown
sounds likg a fantasy, correct7 But wh t |f t isn't so great? Is space really hard on the
brain? NSt only do astronauts just “tht ic radiation and tech failure, extreme
psychological challenges also come “on elﬂ'way confined in a spaceship for months
(or even years!) makes a person fee}rl IoneI/LQ anX|ous d utterly drained. Missing home,
having the same small group of people every day, and Keaming that something could go
h wrong at any moment puts a lot of pressure on the mind. Lc travel isn't just a

physical journey=it's also a mental one.

Being kilometres away from horﬂ&, io‘ﬁ'!s,gkgo there, no fresh air, an
communication except your cre quite |solat|on—cra?¢We a Iot f
home sickness: It i Hf’:e from home that makes them feel t frthwam y
members, pew er small things like the smell of rain or the chirping of birds. Even
) commumcatlon “with Earth is Iﬁnted and takes time for the messages to go back and forth,

e | Byen farther away. The sense of loneliness can sometimes drive

tke someone chewing too loudly or leaving things messy—can build up over time and lead

to arguments. Even best friends can get on each other's nerves when stuck together 24/7!

To avoid major conflicts, astronauts learn teamwork and manage stress before a mission.
The astronauts also live by strict timetables, which keep their lives organized and reduce
tension.

Initially, space sounds interesting, but soon enough every day becomes boring because of
identical surroundings, same routines, and tasks. So, astronauts often get bored with
themselves and tend to lose all the creativity from their minds when there are no new
experiences, and their surroundings feel dull as well. There is also always the stress that
comes with it- living in a dangerous place. What happens if something breaks? What if an

emergency happens? Such pressure can result in exhaustion, and that's why astronauts have
scheduled leisure time, fun activities, and even virtual reality programs to keep their minds
active and healthy.

It's not merely a matter of having the best technology; rather, it is keeping astronaut's
minds strong in space. In reality, loneliness, stress, and boredom have to be tackled by
space travelers. Fortunately, space agencies go a long way to keep their astronauts happy
and healthy through training, communication, and entertainment. Preparing to travel to Mars
and beyond in a longer time span, one must understand as much about the human mind as
one does in building the rocket. One day, when you go into space, don't forget-it's not only
about being brave, it's also about staying mentally good in the stars!

MARCH 2025
www.space-global.com
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Gd‘ing Beyoﬁd Soiid quuld,hnd
Gas Time Crystals g —

.,l ¥
\ a-‘;ﬁ' " Anoushka Rajkumar As‘tronomy Camp Student
Introdugtlon i

Imagine a magical pendulum%at swings ‘back and forth without anyone ever pushlng |t Whlle this 1.

sounds like something out of a sci-fi movie, this technology isn't as far-fetched as you might think. =~ =
Enter time crystals: a groundbreaking new state of matter that challenges our understanding of time |
and energy. Though still in the experimental stage, time crystals could revolutionise physics as we
know it. Iy

s

e

4,

g

«  What are Time Crystals?
Timescrystals are a unique state of matter that remain in motion without any external force acting on
I thérT.n They oscillate without needing extra energy, unlike regular vibrations. Picture a swing. After
a4 being pushed, it eventually slows down and comes to a stop. But what if the swing never stopped?
What if it kept swinging on its own, without needing any extra push?

- o

. What Makes Time Crystals So Unique?

In typical states of matter, such as solids, liquids, and gases, particles lose kinetic energy and slow
down when cooled. Time crystals, however, are different. Even in their ground state (the lowest
energy level an object can reach), they continue moving. This constant oscillation, without energy
loss, makes them particularly fascinating. Oscillation is the periodic to-and-fro motion of an object.

The Discovery of Time Crystals:

Time crystals were first theorised in 2012 by Nobel laureate Frank Wilczek. In 2013, Xiang Zhang, a

nano-engineer at the University of California, Berkeley, and his team proposed creating a time crystal

by using a constantly rotating ring of charged ions. In 2017, two independent groups achieved the
b first successful attempts at making time crystals.

Do Time Crystals Break the Law of Conservation of Energy?

The law of conservation of energy states that energy cannot be created or destroyed. Time crystals
don't violate this law. They don’t require additional energy to continue their oscillations, nor do they
create new energy. Instead, time crystals simply maintain their motion without energy input,
remaining in constant motion without losing energy. Could this open the door to new forms of
oy technology we hadn’t even dreamt of yet?

Researchers coéled a helium-3 superfluid down to one ten—tHous‘and}h ofa -
degree from absolute zero and proceeded to create two time-crystals inside
2 -.R‘t.he_liquid‘.’(lmage credit: Mikko Raskinen / Aalto Uhivzrsity).‘ g

The Google Sycamore chip used in the creation of a
time crystal. (Image credit: Google Quantum Al).
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Time Crystals and Space:

Propulsion: Time crystals have the potential to develop new propulsion methods, which could
reduce energy usage, particularly in long-term space missions. They could help minimise fuel
consumption, making space exploration more efficient. What if this allowed us to journey: further
into space without worrying about the limitations of fuel?

Black Holes: Some researchers believe time crystals could offer clues to the deepest mysteries
of our universe—what happens near black holes, where time and space behave unusually. Their
constant oscillation might mimic the strange behaviours of matter near black holes. This could
aid our understanding of what happens around the event horizon (the point beyond which
nothing can escape a black hole).

Timekeeping in Space: Time crystals could revolutionize timekeeping in space. Currently, space
agencies rely on signals sent from Earth,swhich take both time and energy. Time crystal clocks,
which could/potentially be space-based, are expected to be more’accurate than current atomic
clocks. Their ability to maintain accurate time without the need for/constant adjustments could
improve navigation and synchronization in space.

Conclusion:

Time crystals open the door to mind-blowing possibilities for the [future. While research is
ongoing, these extraordinary objects could significantly impact fields like quantum computing,
space exploration, and our understanding of the universe jitself./ Are ftime crystals the key to
unlocking a future where we could manipulate time? As' scientists/ continue their work, time
crystals may change the way we think-about time and energy forever.

What Happens Inside a Black Hole?
Prepare for a Mind-Bending Journey!

Varsha S K, iAstronomer

Have you ever wondered what's on the other side of a'Black hole? Imagine a place where
gravity is so strong that not even light can escape. It sounds like something out of a science
fiction movie, but black holes are very real-and one of the most mysterious and fascinating
objects in space!

So, what exactly happens if you were to fall into one? Well, the first thing you'd experience is
spaghettification (yep, that's the actual term!). As'you get closer to the black hole, its gravity
starts pulling harder on your feet than~your head. This causes your body to stretch out, like a
piece of spaghetti. Pretty wild, right? Now, you're probably wondering: “What's beyond that?”

Once you cross the event horizon, the point of no return, there’s no coming back. You'd be
trapped. At this point, time itself starts to behave strangely. From your perspective, everything
around you seems to slow down as you fall deeper, while from an outside observer’s point of
view, it looks like you freeze and never quite reach the center. Time really starts to play tricks
on you! And speaking of the center, what's there? Well, it's called the singularity—a point where
gravity becomes infinite and the laws of physics break down. What happens there?

We don't know for sure because our current understanding of physics can't explain it! Some
scientists-think it could even be a gateway to another universe or dimension. The wildest part?
Despite all this, black holes are crucial for the universe! They help shape galaxies, and some
scientists believe they might be responsible for the formation of stars ‘and other cosmic
phenomena. Isn't it fascinating how something 'so mysterious plays such a big role in the
universe's structure? So, would you dare to venture near a black hole?

While we can't travel to one just yet, they'll always remain one of space’s most intriguing
wonders.

f ‘ \ . \
vy s ey Yook
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The Roaming Light 2

Varsha S K, iAstronomer

A

—-_ Have you ever caught sight of a comet racing across the night sky?

—— It’s like a glowing streak that catches your eye and leaves you

wondering, “Where did it come from? Where is it headed?”

These aren’'t just ordinary visitors-they're cosmic nomads onh
journeys that last millions of years, with no permanent place to call

home. Imagine being a traveler with no final destination, floating
alone through the vast emptiness of space. Sounds like an
' adventure, right? Now, picture this: a tiny ball -of ice and rock,
hanging out in the farthest, coldest corners of our solar system,
way beyond the planets you're familiar with. This is where comets
are born-far out in the Kuiper Belt. It's like the outer rim of the
solar system, an icy wasteland where comets drift in silence,
untethered to anything. But then, something incredible happens.

A cosmic force, maybe a passing planet or a shift in gravity, nudges
the comet, sending it on a massive journey toward the Sun. As it
travels closer, the Sun’'s warmth starts to melt the comet's icy
surface. The ice turns into gas, creating a glowing cloud of dust,

and-voila-the comet's tail appears! It's huge, stretching for
millions of miles, lighting up the sky like a cosmic firework. For a

A

short while, it shines brighter than all the stars combined.

How cool is that? But here's the twist: as the comet gets too close
to the Sun, it has to pull away. The heat becomes too intense, and
the tail starts to fade. It's like stepping into the sun on a summer
day, ‘only to run back into the cool shade. The comet can’t stick
around near the Sun for long, so it continues its journey, back into
the icy void of space. When a comet swings by Earth, it doesn't
stick around.

People see it, enjoy the show for a brief moment, and then it's
gone, moving on with its epic adventure. It's a wanderer at heart-
no planet or star can hold it down. The comet’'s path is always

unpredictable, driven by the pull of gravity and the forces of the
universe.

www.space-global.com
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No )one knows exactly where it's headed next. Now, here's the /
bittersweet part: As the comet continues its \qunds near the Sun, it e
slowly loses some of itself. The heat and radiation cause its icy o
surface to evaporate, and the tail fades little each time. Over )
milligqs of years, the comet may shrink or \break apart. Eventually,
it may fade away completely, leaving behind only a tiny rock, lost in
sfﬁgce—no more dazzling streaks across the sky.

"Here's something mind-blowing: Comets are among the
objects in the solar system. Think of them as cosmic time
holding clues about the early days of our universe. 3
comet passes by, it gives us a peek into a past
experience. It's like being able to look through*"’a
creation of our solar system. How amazmg is th g
comets settle down?

| Comet NEOWISE captured on Jul‘y 6, 2620,
above the northeast horizon just before
sunrise in Tucson. Credits: Vishnu Reddy

An image of Halley's Comet taken'-in 1986.
(Imag.e Credit?’ NASA)

: ""’/P o. They're not built to stay in one g
about exploration. They travel through -L:«rr‘.-:i_" 4
withessing stars being born, galaxies
'Iurking in the shadows. The comet's
_»= part of the adventure. It's already part of
:_, endless wonders of the universe.

r/'

c/e/met racing across the sky, do-"ﬁ't just admires™
it for its beauty emember: it's a cosmic wanderer, always moving '
forward, carryn gl /with |[it anC|en|t secrets and mysteries. It{s d/
reminder of how vast and mys)t rious the universe is- and how
sometimes, the Journey; |tsfe|f is Tthe most important part of ‘the
story o

MARCH 2025
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VENERA ON VENUS '

Amid the popular race to the Moon, there was another
race; to Venus. While NASA had a variety of programs
like Mariner, Pioneer etc. the U.S.S.R had Venara; a
series of space probes developed between 1961 and
1984 to gather information about Venus.

Soviet Russia's Venera program established
precedents in space exploration. Venera 3, for
became the first object to enter anothi
atmosphere and crash on an extraterrestrial®

Venera 3, made up of an entry

Baikonur Cosmodrome Kazakhstan. |
to land on the Venusian surface, whi -'

Venera 3 stamp by the U.S.S.R
government circa 1966

entry probe, containing a radio cor sc:|ént|f|c instruments,
electrical power and a medallion

sterilised before launch.

Venera 3, unfortunately, was not successful. Its initial trajectory missed Venus
by 60, 550km. A course correction manoeuvre, on 26th Dec‘&mber 1965, brought
the probe into a collision course with Venus which occurred on ist March 1966.
Despite this, Venera 3 became the first space probe to traverse another
planet's atmosphere before crashing on the planet's surface. Since contact was
lost on 15th February 1966, due to overheating, no planetary data was returned.

More than 4 years later, on 15th December 1970, Venera 7 sgtcessfully soft-
landed on Venus, becoming the first spacecraft to safely land on another
planet.

This was not the end of the Venera program. Several
JBEHIPA-13"* BEHEPA-14" Venera spacecraft were sent towards Venus and
exactly 16 years later, on 1st March 1982, Venera 13
would_successfully land on Venusian surface. Venera
13, launched on 30th October 1981, was the first
lander to transmit colour photographs of another
planet's surface.

Venera 13 was also the first lander to transmit sound
from another planet. The lander also had an arm which
drilled the surface, picking up a small amount of
Venusian regolith and analysing it. Results indicated
that the planet's surface is similar to compacted ash
material.

Venera 13 stamp by the
U.S.S.R government circa 1982
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GALACTICA Historical Events

Voyager 1 Visits Jupiter

After travelling for 2 years since launch in 1977, Voyager 1 made its closest approach to Jupiter on 5th
March 1979. It passed 349,000 km from the planet's centre and the close approach allowed for a greater
photographic resolution which gave us a look of Jupiter we had never seen before.

Voyager 1 started photographing the largest planet in the solar system from January to April 1979. The
data it captured expanded our understanding of the ovie ' 'e glvmg new insights. Among its
many discoveries, Voyager 1 discovered a t n- u ki pJupiter the second planet in
the solar system to have a ring system. It € > first
of a planet (Thebe and Metis).

over the natural satellite

However, the biggest surprise a piter is the

ongoing volcanic activity on lo orces the
moon endures as it orbits Jug canoes
were observed on another cele ) _ ) ningly
affect the entire Jovian system, apj ng to be the \atter vian

magnetosphere. (A magnetosphere is the region o spac _ I ' q_'."‘-‘fi“‘mf
magnetic field. . - ""’w-

After flying by Jupiter, Voyage
is now on a lonesome journey in interstellar spa
Jupiter meanwhiles has been visited‘by e
Solar System’s King of Planets.

L

= r . < el

The Pioneer 10 mission was launched with a number of instruments, and one of its science goals was
to become the first spacecraft to visit and take data from Jupiter. Some of the first images of Jupiter
from in situ are shown at right, showcasing a total solar eclipse shadow on Jupiter's rlght side.
(Credits: Rick Giudice (L); NASA/Pioneer (R)).
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Dream, Hope, Reality

“The dream of yesterday is the hope of today and the reality of tomorrow”. Dr. Robert H.
Goddard.

On 16th March 1926, the first liquid-fuel rocket was
launched from a farm in Auburn, Massachusetts by Dr
Robert H. Goddard. Today he is recognized as the
father of American Rocketry and a pioneer in EEEERRSE
theoretical exploration of space. However, when he
was alive, and dreaming of using rocket p lsion to
explore Earth's upper atmosphere and ace, he
received little recognition for his work.

ce and
on the
ckets in
patens
rockets
19, the
eaching

Goddard showed an early interest in s
mathematics and wrote his first pap
feasibility of using liquid propellant to fu
1909. By 1914, he registered his first
which described multi-stage rockets a
fueled by solid or liquid propellant. |
Smithsonian published 'A Method o
Extreme Altitudes' where Goddard marised
theoretical and experimental rocketry research. He

did not get recognition from his colleagues and faced
ridicule from the media. vf

In September 1921, Goddard experimented with =
liquid-fueled rocket engines. After successful tests Dr. Goddard's 1925 Rockst
and refinement of the engine, he was ready.

Nell, what Goddard would later call his first rocket, was fueled with gasoline and liquid
oxygen. Nell, weighing 4.5 kg, including fuel and reaching 3 m tall, reached 12 m in altitude
and landed 56 m away; a modest beginning. Nell was designed with the engine on top and
the fuel and oxidizer tanks below, a configuration he believed to be more stable at the
time. After a couple more tests, Goddard realized that having the rocket engine beneath
the propellant tanks still provided adequate stability with the overall design simplified.

He also realised that for longer flights, rockets needed
additional stabilisation and he added vanes to the
engine exhaust and gyroscopes to control the rocket’s
attitude.

Eventually, he outgrew his facilities in Massachusetts.
With help; from the famed aviator Charles Lindbergh,
the Guggenheim family provided funding for new and
larger facilities in Roswell, New Mexico. Yet,
Goddard’s efforts remained underfunded but the
highest altitude his rockets reached was over 2700m.

During his lifetime, Goddard designed, built and
launched 35 rockets, improving on the design and the
same basic technology he used to launch Nell would

h == I
Goddard Posing with be used to launch Saturn V to the Moon.
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_GALACTICA 0 = % ’ - ' . Historical Events

DISCOVERING COMET
SHOEMAKER-LEVY 9

Nighttime, 24th March 1993. Husband and wife duo, Carolyn and Gene Shoemaker, alongside
their colleague David Levy, pursue the photos captu 'b,y the 0.4 meter Schmidt telescope at
the Palomar Observatory, when they spotted a strafig —Iooklng perlodlc comet At the time the
trio did not realize that the 9th comet they had ¢ covered tog ther ; earlng the end of its

life. S

Comet Shoemaker-Levy 9 was observed tofb e’ewent ob}fvatwns informed
astronomers that the comet had already be > atrleast 21 individual fragments
the previous year during an extremely cloSe flyb ; use of tidal forces. Further

observations of the comet aided in defin
- Shoemaker-Levy 9 could impact Jupiter i
observatories made plans to observe the[fi
observed. ' ‘

5 proposed that Comet
s notice, astronomers and
/stem bodies to be

On 16th July 1994, Comet Shoemaker-Le f its cra _",t'er_"s atmosphere. For
" -the next week, Shoemaker-Levy 9 bombsa | ' : ds ,216"600 km/h and
with a force of 300,000,000 atomic bomb ated plumes as high
as 3,000 km and heated the atmosphere ta 40; _“oemaker Levy 9 left dark,
ringed scars that were easier to spot than't Spot. It was one of the most

ﬁ.%

spectacular ends that humans ever witnesse -
Shoemaker-Levy 9's original size, before Ju _-9 )W Ul tween 15 and 2
- kilometres wide. If an object of similar size hits ‘Qur h d be dev statlng

The colli ;ﬁ"‘dﬁﬁ; rs of celestial objects
to the sulted in planetary defence.
NASA, in 1998 wa§"§T\"/ﬂr_' e authority to seek Near
Earth Object . that could pose a danger to Earth. In
2013, the dangegs of Near Earth objects to Earth

reared their ugly °’:st .wit_h the arrival of a small

Y

asteroid that broke up ver Chelyabinsk, Russia. In
2016, NASA established the Planetary Defense
Coordination Office (PDCO) which manages the
agency's mission of finding, tracing and understanding
asteroids and comets that could be a hazard to Earth.
Today, over 90% of asteroids larger than 1km  have
been identified. At least 33% of asteroids between
140 and 1000 meters have been identified.

Fragments of Comet Shoemaker-Levy 9 .
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. DISCOVERING TITAN

In° the mid-17th century, Christiaan

Huygens proposed that a thin, flat ring,
. inclined to the ecliptic encircled Saturn.
. With his brother's help, Huygens built
.| several telescopes to prove his
- hypothesis. Huygens didn't find Saturn’s
rings with the first telescope he built,
instead, he discovered Titan on 25th
March 1655. When he published his
findings, Huygens called the moon a S
simple 'Saturni Luna'. This simple name ey
d for twenty years while it was a L
However, after the discovery
Saturnian moons, John
ted naming :

Historical Events

d

gest moon and

lieved it was the -
he solar system. b

This mista the only satellite
in the so 1 atm - has large seas of .. _#
pure | | is covered with a :
sludc '
| THIR
o onch
Resul
show
comprise
hot centre.
thick atmosphere'
speed is highe
surface's speed,
Jupiter and Saturn.
chilly  surfSu—
Titan is also | ‘:ﬂ
wind and - !
similarities to Ez J have lec
many scientists t eculate
that microbialfli Jf_e cou
exist on the moo

MARCH 2025 ' ‘0
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Saturn and Titan in true colour as captured by Cassini
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GALACTICA

TRAIN YOUR BRAIN

CROSSWORD -
1

_ B ANEEEEE

4 |s 6
AN ] L
. | | | AN RNEREE
A;ss Down
3. What was India’s first satellite? ‘ 1. Who is known as the “Father of Modern

5. Which NASA mission studied the dwarf
planet Ceres?

7. What spacecraft will carry astronauts on
Artemis 27

8. Who formalized the geocentric model in
ancient Greece?

9. Which moon has the tallest cliff in the Solar
System?

Science and Astronomy”?

2. Which humanoid robot will be onboarding the
G1 test flight?

3. Which galaxy is the closest spiral neighbor to
the Milky Way?

4. Who proposed the heliocentric model in
15437

5. Who is the Greek demigod associated with
Ophiuchus constellation?

@ — 9
N
Astronomy Word Puzzle ¢  REALOER
P u r
Spot the instruments that unlock the mysteries e] [a] ]  [c]  [fe]
of space! fclor[o]n]a] h|  [p]  [4]
» i |g] e a n
Astronomical Instruments > hl |z Blilrim[ilnlglhlalm
N fc|le|p|h|e|u|s n d r
RETEMORETFRETNTI TELESCOPE 3 1| |o m[alr|i]a
PLANISPHERE Q. 51 ol S
EEPOCSUORTTCEWP S E iurearerouerer = =1 _
- i
RNLEASTROLABTEFP spsgﬁ:z:nps g 7]
PHOTOMETER
RINIAIVIVIAIE SIUNIDITAIL ASTRARTUM = RAMIAAREYTINOA
RIEIN HIRIEISILIREIGINIREE e - ASWTAEELNIRONSG
ETIGSEGTTONTPD rpuemm < ETHM AEACRALMNGEGR
T|O|S|Y P|LIR[O/RIA|T|O|R|S| FRNME o ERER IRTGENEENED &
SEXTANT
[P PADCEL ECIEIRIEES 1 B
SUNDIA
ERPRRSRRTACEST ot o RETPALLASRHMRTIMN
MQHOOYXXO0SRANT o IAT I O0EEABSHETIAR
OUESPREUEPPIST % R I APISIYICIHIE A P Y EB
LERCESOLRMEUOUU é ASTRISAATSEVWVTN
S R GNETEOEER s s 5/1|s
QITIE/OEICIE 00 E S TOM EAEEUPHROIUSYNEY
BUCPITNCS CROST AHY GCETITAGRAVYTPAS
PMRETENOTOMHPEM ® S I NETRAEIGERIIIAA
**Answers for this month puzzles will be shared in next magazine. EITASPLSEGENEDESE
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CHECK OUT SPACE OFFERINGS

See Beyond The World

We Live In

Explore a wide range of 4
TELESCOPE | BINOCULARS | MERCHANDISE 4

www.spacearcade.in

ASTROPSRT

Travel To Do Astronomy

Or Do Astronomy While Travelling

EDUTOURS | CORPORATE TRAVEL | FAMILY TRIPS | SPACE CAMPS

www.astroportglobal.com

Experience Universe Now at:
9 Rajasthan | Uttarakhand | Ladakh | Kerala | Karnataka
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