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Galactica is a monthly magazine about astronomy & space science published
by SPACE India targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for the general
audience, and the article about historical missions & events of astronomy and
more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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This magazine contains original photos used with permission, as well as free-use images. All
included photos are property of the author unless otherwise specified. If you are the owner of an
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and  p ro fes s i ona l  o rgan i z a t i ons ,  gove rnmen t  agenc i e s ,  and  space  obse r va to r i e s .

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

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.

CMD' s  Message

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.
Such astronomy
sessions will provide

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

Dr. Sachin Bahmba,
CMD, SPACE

Co-founde r ’ s  Message

Ms. Shalini Bahmba,
Co-founder, SPACE
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Astronomy education is
important as it builds
curiosity, critical
thinking, and problem-
solving skills, helping
young minds prepare
for the future. It
encourages innovation,
exploration, and a
scientific mindset. 
Young learners build creativity and
confidence through hands-on, experiential
learning, preparing them for careers in
space science and technology. We aim to
cultivate future innovators who will lead
progress, discovery, and global
advancement.
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S P A C E  I N S I G H T S
Meet the Cosmonaut: Denis Matveev

Celebrating Indo-Russian Collaboration in Space Exploration
On 10th October 2025, the Russian Centre of Science and Culture, New Delhi ,  became a beacon
of global cooperation as SPACE India, in col laboration with the Russian House, hosted the
landmark event “Meet the Cosmonaut: Denis Matveev.” Organized under the Off icial National
Celebrations of World Space Week 2025, themed “Living in Space,” this remarkable gathering
celebrated the enduring Indo-Russian partnership that continues to shape humanity ’s pursuit of
the stars.

The event brought together over 250 participants - students, educators, scientists, and
dignitaries, for an unforgettable encounter with Cosmonaut Denis Matveev, Pi lot-Cosmonaut of
the Russian Federation and Hero of the International Space Station (ISS). For the young
participants, meeting a real cosmonaut was not merely an interaction, it was an awakening, a
moment where dreams of space transformed into tangible inspiration.

The proceedings commenced with a solemn tr ibute ceremony at the Russian House’s
commemorative plaque, honouring pioneers of global space exploration. The ceremony, led by
Ms. Elena Remizova, Director of the Russian House, and graced by Mr. Denis Matveev, Mr. Igor
Koreshev from the Cosmonaut Training Center, and Dr. Sachin Bahmba, Founder and CMD of
SPACE India, symbolised decades of scientif ic camaraderie and the shared vision of peaceful
space exploration.

N O V E MBER  2 0251
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In his address, Dr. Sachin Bahmba ref lected on SPACE India’s two-decade journey in advancing
astronomy and STEM education across the nation. As an ISRO Space Tutor, SPACE India
continues to bridge classrooms with the cosmos, giving students direct exposure to the world’s
space community.

Complementing the session were a screening of the acclaimed Russian f i lm “The Age of
Pioneers” and a special exhibition on Indo-Russian Space Heritage, tracing milestones from
Sputnik 1 to Soyuz T-1 1.

For participating schools, f rom Delhi to Gujarat and beyond, this event was a once-in-a-l ifetime
privi lege. “Meet the Cosmonaut: Denis Matveev” emerged not merely as an event, but as a
symbol of fr iendship, knowledge, and aspiration, reaff irming that when nations col laborate,
humanity ’s journey among the stars truly begins.

2N O V E M B E R  2 0 2 5

The highl ight of the event was an interactive
dialogue with Cosmonaut Matveev, whose vivid
accounts of l ife aboard the ISS captivated the
audience. Speaking of the tr ials and tr iumphs
of long-duration missions, he offered rare
insight into the human experience of l iv ing and
working beyond Earth. The Q&A session that
fol lowed brimmed with curiosity, as students
posed intel l igent questions on astronaut
training, mission safety and the next frontier ,
Mars.



3

GALACTICA

V i s i t :  w w w . s p a c e a r c a d e . i nV i s i t :  w w w . s p a c e a r c a d e . i n

Space  Group  H igh l ights

N O V E MBER  2 025

DPS Faridabad Celebrates World Space
Week 2025: My Home on the Moon

As part of the World Space Week 2025
celebrations and on the occasion of National
Students’ Day, marking the birth anniversary of
Dr. A.P.J. Abdul Kalam, the bright and curious
students of Classes 1 and 2 at Delhi Public
School, Sector 19 Faridabad, participated in an
imaginative and interactive drawing activity on
the theme “My Home on the Moon.” Conducted
in collaboration with SPACE India, the session
provided students with a unique opportunity to
explore the possibilities of living in space while
expressing their creativity and futuristic thinking.

During the activity, students were
encouraged to envision life beyond Earth,
imagining how humans might build homes,
cities, and communities on the Moon.
They were inspired to think about how
people would live, work, and move around
in a lunar environment. Using colors,
imagination, and innovative ideas, students
drew futuristic lunar houses, rocket-
powered vehicles, glowing moon gardens,
and cozy habitats surrounded by stars,
distant planets, and other celestial
wonders. Many also incorporated creative
details such as energy-efficient structures,
communication towers, and recreational
spaces for astronauts, reflecting their
understanding of how human life in space
could be designed.

The activity combined art and science, helping
students grasp basic concepts of space
exploration while enabling them to creatively
illustrate their vision of life among the stars. It
encouraged curiosity, innovation, and critical
thinking, allowing students to dream about the
future of human space living.

The session was a meaningful way to celebrate
both World Space Week and National Students’
Day, inspiring students to embrace learning and
discovery. By blending creativity with scientific
concepts, it reminded young learners that
imagination, curiosity, and innovative thinking
are the first steps toward future exploration and
discovery in space, nurturing a lifelong interest
in science and the universe.
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Universe For All 2.0: A Night of Space Learning
On October 3, the young explorers of Universe For
All 2.0 from Classes 5 and 6 at Delhi Public School,
Sector 19 Faridabad, embarked on an unforgettable
cosmic adventure in collaboration with SPACE
India. The one-night evening session, themed
around “Living in Space,” was organized in
alignment with the World Space Week 2025 theme,
offering students a unique opportunity to explore
the wonders of the universe while understanding
the possibilities of human life beyond Earth.

The session began with an engaging discussion on
the fascinating topic of living in space, where
students learned about the challenges, innovations,
and importance of sustaining life beyond our planet
—especially on the Moon and Mars. Through an
interactive video, they explored NASA’s Artemis
Mission, which aims to return humans to the Moon
and pave the way for future missions to Mars. The
activity inspired them to think like scientists and
engineers, envisioning what life might be like for
future astronauts living off Earth. Based on this
learning, students also solved interactive
worksheets that reinforced their understanding and
encouraged creative thinking about space habitats
and survival in extraterrestrial conditions.

4N O V E M B E R  2 0 2 5

Following the classroom session, students stepped outdoors for a guided night sky tour that
brought theory to life. Under a crystal-clear evening sky, they identified prominent
constellations such as Lyra ,Cassiopeia and Ursa Major while learning fascinating stories behind
these celestial patterns. They also discovered how to locate the Pole Star using these
constellations, an ancient navigation technique still relevant in modern astronomy.

The highlight of the evening was the telescopic observation through the powerful 200 mm
Dobsonian telescope. As students took turns at the eyepiece, excitement filled the air. They
observed the Moon’s craters and maria in stunning detail and were mesmerized by the sight of
Saturn with its breathtaking rings and visible moons. For many, it was their first time seeing
these celestial bodies up close, and the experience left them awestruck.

The evening beautifully combined learning, exploration, and inspiration, sparking curiosity and
deepening every student’s love for astronomy—truly capturing the spirit of World Space Week
2025.



Rank Title/Theme Student Name School Name

🥇 1st Tree of Life Jiya Bhayana Delhi Public School, Sector 45, Gurugram

🥈 2nd Rise of Life Sanvi Upadhyaya Delhi Public School, Sector 45, Gurugram

🥉 3rd Reflections of Earth Divit Dubey Amity International School, Sector 6, Vasundhara, Ghaziabad

Category Rank Title/Theme Student Name School Name

Grades 6-8

🥇 1st Mission Luna 7 Era Khanna
Darbari Lal DAV Model

School, Pitampura

🥈 2nd
The Cosmic Pioneers:

Thriving in Space
Aksh Pradhan

Imperial Heritage School,
Gurugram

🥉 3rd Connection with Space Pranay
Bal Bhavan Public School,

Mayur Vihar

Grades 9-10

🥇 1st The Last Transmission Atharv Nayak
Modern Public School, West

Shalimar Bagh

🥈 2nd
The Last Broadcast Vedant Dhaoundiyal Bal Bhavan Public School,

Mayur Vihar
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As  t he  wo r ld  looked  sky wa rd  t h i s  Oc tobe r ,  young  d reamer s  ac ross  I nd i a  tu r ned  t he i r
imag i na t ions  towa rd  t he  s t a r s .  Wor ld  Space  Week  2025 ,  ce l eb ra ted  f rom Oc tobe r  4 th  to
10 th  unde r  t he  Un i ted  Na t ions  t heme  “ L i v i ng  i n  Space , ”  became  a  na t iona l  showcase  o f
c rea t i v i t y ,  cu r io s i t y ,  and  f u tu r i s t i c  t hought .
Led  by  SPACE Ind i a ,  t he  ce l eb ra t ions  encou raged  s tudent s  to  env i s ion  wha t  l i fe  beyond
Ea r t h  m ight  l ook  l i ke  —  f rom sus t a i nab l e  hab i t a t s  on  d i s t an t  p l ane t s  to  emot iona l
connec t ions  i n  a  ze ro -g rav i t y  wo r ld .  Th rough  t h ree  na t iona l  compet i t i ons  —  S tamp
Mak i ng ,  As t ro  C rea to r ,  and  As t ro  Toon  —  pa r t i c i pan t s  t r ans fo rmed  t he  vas tness  o f  space
i n to  a r t ,  s to r i e s ,  and  i l l u s t ra t ions  t ha t  re f l ec ted  hope ,  i nnova t ion ,  and  human  re s i l i ence .
Af te r  an  ex tens i ve  and  t hought f u l  eva lua t ion ,  t he  fo l l ow ing  young  v i s iona r i e s  have
emerged  a s  t he  w inne r s  o f  Wor ld  Space  Week  2025 .

C O S M I C  C R E AT I V I T Y:  ST U D E N T S  B R I N G
‘ L I V I N G  I N  S PAC E ’  TO  L I F E  |  W S W  2 0 2 5

Winne r s  of  Wor l d  Space  We ek  2025  Comp et i t i ons

5 N O V E MBER  2 025

Stamp  Mak ing  Comp et i t i on :

A st ro  C reato r  Comp et i t i on :



Category Rank Title/Theme Student Name School Name

Grades 9-10 🥉 3rd
The Echo
Paradox

Harit Aggarwal B.C.M. Arya Model Sr. Sec. School, Ludhiana

Grades 11- 12 🥇 1st Living in Space Sourajit Mandal MatriKiran High School, Gurugram

🥈 2nd
Life Beyond

Space
Hitakshi Nagpal B.C.M. Arya Model Sr. Sec. School, Ludhiana

Category Rank Student Name School Name

Grades 1-4 🥇 1st Khushee Jain Delhi Public School, Sector 45, Gurugram

🥈 2nd Siddharth Maity
Bal Bharati Public School, GRH Marg

🥉 3rd Yashvi Sahu Salwan Public School, Mayur Vihar

Grades 5-7 🥇 1st Neel Hait Bal Bharati Public School, GRH Marg

🥈 2nd Anaisha Agarwal DLDAV Model School, Pitampura

🥉 3rd Kartikey Goel DLDAV Model School, Pitampura

Grades 8-10 🥇 1st Keshav Bal Bhavan Public School, Mayur Vihar

🥈 2nd Soumya Gupta Amity International School, Sector 6, Vasundhara

🥉 3rd Nandana Singh Amity International School, Mayur Vihar

Grades 11-12 🥇 1st Atharva Keswani Bal Bharati Public School, GRH Marg

🥈 2nd Navya Chaturvedi Amity International School, Sector 6, Vasundhara

🥉 3rd Sanjay M Vels Vidhyalaya Sr. Sec. School, Kovilpatti, Tamil Nadu
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Eve r y  en t r y  re f l ec ted  t he  d reams  o f  a  gene ra t ion  ready  to  rede f i ne  human i t y ’ s  p l ace  i n
t he  un i ve r se .  E-ce r t i f i c a te s  have  been  i s sued  to  a l l  pa r t i c i pan t s ,  and  w inne r s  w i l l
r ece i ve  t he i r  p r i ze s  by  ea r l y  Decembe r  2025 .
As  Wor ld  Space  Week  2025  d raws  to  a  c lo se ,  one  message  sh i nes  t h rough  t he  cosmos  —
the  j ou r ney  to  the  s ta r s  beg in s  i n  t he  imag inat ion  of  t he  young .

6N O V E M B E R  2 0 2 5

A st ro  Toon  Comp et i t i on :
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World Space Week 2025: Creating Innovating Solutions
World Space Week 2025, observed globally from October 4 to October 10, evolved into a
remarkable celebration of curiosity, learning and imagination for students participating in
SPACE India’s Universe in the School (UITS) program. Centered around the theme “Living in
Space,” the week highlighted how advancements in space technology and exploration can
contribute to solving one of the planet’s most urgent priorities: long-term space settlement.

Throughout the week, students from different schools engaged in a wide range of interactive
and educational activities designed to spark a deeper connection with the cosmos. From
astronomy workshops and stargazing sessions to creative contests and science exhibits, the
celebrations blended fun with learning, nurturing both creativity and scientific curiosity. These
efforts not only deepened students’ understanding of the universe but also encouraged them
to imagine future careers in space science—an aspiration strongly supported by SPACE India
and its mission to promote scientific thinking among young learners. The initiative also echoed
the visionary goals of ISRO, India’s space agency, whose pioneering contributions to space
research and exploration continue to inspire the nation.

One of the week’s most memorable events took place at K. R. Mangalam World School,
Vaishali. Through Virtual Reality, students experienced a thrilling spacewalk, getting a real feel
of what it’s like to move in microgravity and observe the International Space Station (ISS) up
close. Two students were even given the rare opportunity to visit the Russian Centre of
Science and Culture and interact with an astronaut, gaining first-hand insights into life in
space. Students of Grade IV also created a water filtration system to understand the
importance of clean water recycling aboard the ISS.

At Delhi World Public School, Noida Extension, students took part in the “Test Your Lungs” and
“Muscle Endurance” challenges to learn how astronauts must stay physically fit for space
missions. Adding to this, the “Sat from Trash” sessions promoted resourcefulness, creativity,
and an understanding of satellite structure and function using sustainable, recycled materials.

7 N O V E MBER  2 025
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SD International School, Panipat, organized “Sat from Trash,” an innovative activity where
students from Classes IV to IX created satellite models from waste materials based on the
theme “Living in Space.” The event blended creativity with scientific understanding while
promoting sustainability. Students showcased unique models reflecting the role of satellites in
supporting life and exploration in space, transforming discarded items into symbols of innovation
and environmental responsibility.

At Delhi Public School, Greater Faridabad, the students took a creative leap at the “Space Café,”
donning chef hats and serving up cosmic snacks that blended imagination with flavor. They
explored the wonders of space in the sweetest way, turning World Space Week into a truly out-
of-this-world experience. The curious explorers at the “Astronomers’ Corner” also reached for
the stars through exciting space-themed activities, from discovering planets to unraveling
simple cosmic mysteries.

At SVIS, Sector 18, Dwarka, students participated in a series of astronaut-style physical
assessments, including muscle endurance, balancing, lung capacity, and hand–eye coordination
tests, to understand the significance of physical and mental training for astronauts. During the
celebration, teachers observed the Sun and its sunspots through a 50 mm refractor telescope,
while students competed to create Martian and Lunar bases using the most essential modules.
Students of Grade II also took part in fun space-themed games such as “Mapping the Universe”
and “Which Is That Planet?”

8N O V E M B E R  2 0 2 5



These activities held across Delhi’s schools highlight the remarkable impact of World Space
Week 2025 and SPACE India’s dedication to advancing space science education. Through these
events, students explored the wonders of the cosmos and discovered how space science can
help address pressing global issues like climate change. As India prepares for the next era of
space exploration, fostering curiosity and ambition among young learners will pave the way for
future scientists, engineers, and innovators. The joint efforts of schools, teachers, and SPACE
India play a vital role in this endeavor, strengthening India’s standing in global space research
while motivating the next generation of space pioneers.
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In K. R. Mangalam, Vikaspuri, students of Grades IV to VI participated in the “Astronaut Food
Challenge,” where they prepared or brought nutritious, astronaut-style food during Zero Period.
They also took part in the “Poster Challenge,” designing their own “Space Menu” posters that
showcased creative and healthy astronaut-friendly meals. Students of Grades V to VIII created
models of space plants or hydroponic systems and explained how their designs could survive
and grow in space. Meanwhile, students of Grades VI to VIII engaged in “Space Sports,” filled
with fun and educational physical activities where they tested their strength like astronauts and
learned how zero gravity affects muscles.

At K. R. Mangalam, Gurugram, students of Grade III learned how astronauts survive in space
through a “Dress Up the Astronaut” activity, where they used a template to prepare an
astronaut’s suit. Students of Grade IV wrote postcards and used AI to generate their images in
space through the unique “Postcard to Earth” activity. Students of Grade V designed their own
satellites using the essential facilities needed to survive in space through the “My Satellite”
activity, while students of Grade VI created imaginative satellites from waste materials under the
“Sat from Trash” initiative.

9 N O V E MBER  2 025



Th i s  D iwa l i ,  SPACE Ind ia  t ransfo rmed in to  a  fu l l - f l edged Bo l l y wood 's  Red-
Carpet  where    "Spac ians"  ce lebra ted  the  fest i va l  o f  l ights  w i th  g l i t z ,  g l amour  and
end less  sm i l es !  He ld  on  14 th    Oc tober  2025 ,  the  theme “ I s  Saa l  D iwa l i  Bo l l y wood
Wa l i ”  tu rned  ou r  ce lebra t ion  i n to  a  c inemat i c    spec tac le ,  w i th  eve r yone  s tepp ing
into  the  shoes  of  the i r  favo r i te  mov ie  s ta r s .    

F rom Mumtaz ’ s  t ime less  v in tage  cha rm and  Sushmi ta  Sen’ s  i con ic  Chuna r i
Chuna r i  g race ,  to  Paa j i    f rom Kuch  Kuch  Hota  Ha i ,  Raveena  Tandon’ s  a lu re ,
Ra j i n i kanth ’ s  unbeatab le  swag ,  the  g igg l i ng  Shava  Shava  g i r l s  and  even  Ja i  f rom
Sho lay  -  eve r y  co rne r  spa rk led  w i th  f i lmy    f l a i r  and  fest i ve  fun !    

The  even ing  began  w i th  a  Lamp L ight i ng  Ceremony  l ed  by  Dr.  Sach in  Bahmba ,
Ms .  Ja i sh ree    Chaddha ,  Mr.  V i k rant  Na rang ,  Ms .  Poo ja  Choudhar y ,  and  Ms .
Mana lee  Deka ,  i nvok ing  the    b less ings  of  Maa  Lakshmi .    

What  fo l lowed was  a  spec tacu la r  d i sp l ay  of  Bo l l y wood d ia logues ,  dazz l i ng  dance
per fo rmances ,    and  bu rs t s  of  l aughte r  f rom Team Educat ion ,  HR ,  Ast ropor t ,
Opera t ions ,  and  C l i ent  Re la t ionsh ip ,    a long  w i th  so lo  ac ts  tha t  t ru l y  s to le  the
spot l ight !  Our  anchors  kept  the  momentum a l i ve  th roughout    the  even ing ,
ensu r i ng  smooth  t rans i t ions  and  cheer fu l  engagement  between  per fo rmances .  

GALACTICA

V i s i t :  w w w . s p a c e a r c a d e . i nV i s i t :  w w w . s p a c e a r c a d e . i n

Space  Group  H igh l ights

B o l l y wo o d  B e a t s  &  Fe s t iv e  Fe e l s :
C e l e b r a t i n g  D i wa l i  t h e  S p a c i a n  Way !    

Add ing  spa rk le  to  the  ce lebra t ion  were  the  Fun  Awards  Best  Dressed ,  Best
Group  Per fo rmance ,    Best  Duo  and  Best  D ia logue  —  honor ing  the  n ight ’ s  most
ente r ta in ing  s ta r s .  Mouth-wate r i ng    de l i cac ies  and  s ta r te r s  added f l avo r  to  the
fest i v i t y ,  wh i l e  ou r  PAN Ind ia  team jo ined  v i r tua l l y ,    keep ing  the  SPACE sp i r i t
sh in ing  na t ionw ide !    

The  g rand  f i na le?  A  g roov y  DJ  sess ion ,  end less  danc ing ,  photo  ops ,  and  D iwa l i
g i f t s  fo r  a l l ,    w rapp ing  up  a  n ight  f i l l ed  w i th  l ight ,  l aughte r ,  and  l as t i ng
memor ies .    
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Congress of the U.S. failed to pass the funds for the
financial year 2026 to fund the government. The financial
year, known as the fiscal year, starts in October. This
failure resulted in the shutdown of the government, which
led to funding cuts for NASA.

As much as 85% of NASA’s workforce was left without
pay because of the shutdown. The uncertainty about
when the shutdown will be lifted continues. It extends
beyond NASA. The NSF (National Science Foundation),
the agency that funds ground-based astronomy, is also
facing major cuts because it also gets most of its funding
from the federal government.
Because of the shutdown, educational support, public
access to NASA centers, and most research activities are
at a halt.

If this shutdown continues for a long time, it will result in
the continuation of the suspension of research, including
research done in universities and institutes funded by
NASA. It will also affect long-term goals, leading to
backlogs of future missions that are on pause because of
the shutdown. International collaborations, such as
partnerships with foreign agencies and institutes, will also
be affected.
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N A S A  F A C E S  S H U T D O W N  A M I D  U . S .
G O V E R N M E N T  F U N D I N G  L A P S E

P r e s i d e n t  D o n a l d  T r u m p  s p e a k s  i n s i d e  t h e  V e h i c l e  A s s e m b l y
B u i l d i n g  f o l l o w i n g  t h e  l a u n c h  o f  a  S p a c e X  F a l c o n  9  r o c k e t
c a r r y i n g  t h e  c o m p a n y ' s  C r e w  D r a g o n  s p a c e c r a f t  o n  N A S A ’ s

S p a c e X  D e m o - 2  m i s s i o n  a t  N A S A ’ s  K e n n e d y  S p a c e  C e n t e r  i n
F l o r i d a .  ( I m a g e  c r e d i t :  N A S A / B i l l  I n g a l l s )

National Aeronautics and Space
Administration (NASA), an independent
agency working towards space exploration
through various space programs, shut
down most of its operations on October 1,
2025.

The official website mentions that it is
currently closed due to a lapse in
government funding. NASA gets funds
from the federal government of the U.S.
Only essential operations are at work, such
as the monitoring of the International
Space Station and defense programs.

For years and decades, NASA has worked
towards the progression of taking humanity
beyond Earth by becoming the first agency
to send humans to the Moon, sending
rovers to Mars, launching orbiting missions
to outer planets, and sending the first
spacecraft to touch the Sun.

NASA has experienced similar challenges in the past. During the government shutdowns in 2013, 2018,
and 2019, most NASA staff were affected, including work on research and mission development, which
resulted in delays.
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A br ight  wandere r  has  g raced our  n ight  sk ies  —  Comet  Lemmon (C/2025 A6)  —  a  ra re
ce lest i a l  t rave le r  mak ing  i t s  c losest  approach  to  both  Ear th  and the  Sun th i s  season .
For  sky watchers ,  th i s  Oc tober  and November  mark  an  ex t raord ina r y  oppor tun i t y  to
w i tness  one of  na tu re’ s  most  breathtak ing  cosmic  spec tac les .

What  i s  Comet  Lemmon?
 D iscovered on  Januar y  3 ,  2025 ,  by  the  Mount  Lemmon Sur vey  in  Ar izona ,  USA ,  th i s
comet  i s  a  long-per iod  v i s i to r  tha t  takes  near l y  1 , 350  years  to  comple te  one o rb i t
a round the  Sun .  In  other  words ,  no  one a l i ve  today  w i l l  see  i t  re tu rn  —  mak ing  th i s  a
t ru l y  once- in-a- l i fe t ime event .

C losest  Approach  Dates :
C losest  to  Ear th :  Oc tober  21 ,  2025  — a t  a  d i s tance  of  about  0 .60  AU (90  mi l l ion
km) .
C losest  to  the  Sun (Per ihe l ion ) :  November  8 ,  2025  — a t  0 .53  AU (79  mi l l ion  km) .

How Br ight  I s  I t ?
F rom mid- October ,  Comet  Lemmon began to  br ighten  s ign i f i cant l y ,  reach ing  a
magn i tude of  +4 to  +5  by  l a te  October ,  v i s ib le  to  the  naked eye  under  da rk  sk ies  and
stunn ing  th rough b inocu la rs  o r  sma l l  te lescopes .  I t  rema ins  br ight  th rough ea r l y
November  (a round magn i tude 4.7 )  befo re  g radua l l y  fad ing  in  the  Sun’ s  g la re .

When and Where  to  Watch  ( Ind ia ) :
Best  v iew ing  t ime — just  a f te r  sunset  i n  l a te  October  and ea r l y  November.  Look
westward  near  the  hor izon ,  where  the  comet  w i l l  d r i f t  th rough Serpens  and Oph iuchus .
Appear ing  as  a  sof t ,  g reen i sh  fuzzy  g low ,  i t  rewards  those  w i th  pat ience  and a  da rk
v iew ing  spot .

Why I t  Matte rs :
Wi th  an  o rb i ta l  pe r iod  of  over  a  m i l l enn ium ,  Comet  Lemmon won’ t  re tu rn  fo r  centu r ies .
Th i s  i s  a  “ now or  never ”  event  fo r  ast ronomers  and enthus iasts  a l i ke  —  a  f l ee t ing
moment  to  connec t  w i th  the  cosmos and w i tness  a  v i s i to r  tha t  has  t rave led  fo r
centu r ies  to  meet  our  gaze .
So ,  g rab  your  b inocu la rs ,  s tep  under  the  sta rs ,  and  don’ t  m iss  th i s  ce lest i a l
pe r fo rmance of  the  decade — because  Comet  Lemmon i s  wr i t i ng  i t s  shor t  but  sh in ing
chapte r  i n  the  sk ies  above us .
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C O M E T  L E M M O N  ( C / 2 0 2 5  A 6 ) :  A
O N C E - I N - A - M I L L E N N I U M

V I S I T O R  L I G H T I N G  U P  O U R  S K I E S

Other  Orbita l  Spec if i cat ions

Discover y :  D.  Carson  Fu l s  of  the  Mount  Lemmon Sur vey ,  Januar y  3 ,  2025 .

Prev ious  per ihe l ion :  Inbound orb i ta l  pe r iod  suggests  the  comet 's  l ast  pass  occur red

around the  7 th  centu r y  AD.

Orbita l  per iod  (post-per ihe l ion) :  Approx imate l y  1 , 155  yea rs .

Next  return :  Around the  yea r  3175 .

Orbit  charac ter i s t i c s :  The  comet  fo l lows  a  re t rograde o rb i t ,  mov ing  in  the  oppos i te

d i rec t ion  to  the  p lanets ,  and  i s  h igh l y  i nc l i ned a t  143 .66°  re l a t i ve  to  the  ec l ipt i c .  
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C H I N A ' S  T I A N W E N  2  S P A C E C R A F T
S N A P S  A  S E L F I E  W I T H  E A R T H
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Tianwen-2 alongside Earth, captured by the probe during
its deep-space journey. (Image Credit - CNSA)

Tianwen-2 is a mission developed by the China National Space Administration (CNSA) to collect
samples from asteroids. It wil l explore the near-Earth asteroid 2016 HO3 (Kamo ʻoalewa), gather
material from its surface and return it to Earth. The spacecraft wil l also research the main-belt
comet 311P/PANSTARRS, which orbits farther from the Sun than Mars.

Launched on 28 May 2025, from a launch center in southwest China, the mission has been in
orbit for 125 days, during which it has completed several key tasks, including self-checks of its
electronic systems. It marks China’s first attempt to bring back a sample from an asteroid, a
milestone in the country’s advancing space program.

On China’s National Day, CNSA released a striking “selfie” of Tianwen-2 captured by a small
camera mounted on its robotic arm, offering the public a rare glimpse of the spacecraft in
action.

Kamo ʻoalewa, a near-Earth object
discovered in 2016, gets its name from
a Hawaiian term meaning “oscil lating
celestial object.” Often called Earth’s
quasi-moon, it orbits the Sun in sync
with our planet and rotates unusually
fast for an asteroid. By the end of 2027,
Tianwen-2 is expected to collect and
return samples from Kamo ʻoalewa
before continuing its journey to study
the comet 311P/PANSTARRS.

Tianwen-2 is part of China’s larger
“Tianwen” series of planetary
exploration missions. Following the
success of Tianwen-1, which orbited
Mars and deployed the Zhurong rover,
the program continues to expand
China’s reach in the solar system. 

The Tianwen missions reflects China’s
growing ambition in deep space
exploration. Beyond collecting asteroid
samples, it seeks to uncover insights
into the origins of the solar system and
the building blocks of l ife on Earth. The
data and experience gained from this
mission wil l pave the way for future
interplanetary ventures, marking
another confident step in China’s
journey toward exploring the wider
universe.Earth Captured by Tianwen-2 probe.



F I R S T  E V I D E N C E  O F  A  4 . 5 - B I L L I O N
Y E A R  O L D  ' P R O T O  E A R T H '
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Artistic representation of the coll ision hypothesis model a) Mars-sized object (Theia) impacts a hot early-
Earth at 45 degrees, within the first 100 mil l ion years of the solar system. b) initial impact displaying
immense heating from the compression of Theia, causing vaporisation of Theia and early-Earth material. c)
impact knocks the early-Earth titl ing its axis of rotation (changing its obliquity), excavation begins as
vaporised and solid material is ejected from the impact site. d) Ejected solid fragments and vaporised
material spread further from the impact site, e) Vaporised material dissipates and cools leaving larger
ejected fragments to spread from the impact site. f) Ejected material organises into a debris disk
surrounding the Earth. g) accumulation of hot debris material into a hot early-Moon with a magma ocean,
orbiting around a hot modified earth. (Image Credit- The Open University).

We l i ve  on  p l ane t  Ea r t h ,  and  ou r  Ea r t h  i s  abou t  4 . 5  b i l l i o n  yea r s  o ld .  Bu t  t he  Ea r t h  was
not  a lways  a s  i t  i s  now ;  i t  was  once  j u s t  a  chunk  o f  rock  f u l l  o f  l a va ,  c a l l ed  t he  p ro to
Ea r t h .  Th i s  s t a te  o f  t he  Ea r t h  d idn ’ t  l a s t  l ong .  S c i en t i s t s  be l i eve  t ha t  a  Ma r s - s i zed
ob j ec t  co l l i ded  w i t h  t h i s  p ro to - Ea r t h .  The  impac t  b l a s ted  ou t  debr i s  and  a  huge  rock
tha t  l a te r  became  ou r  Moon .  Th i s  co l l i s i on  a l so  changed  t he  chem i s t r y  o f  t he  Ea r t h .
Wha teve r  t he  chem ica l  compos i t i on  o f  t he  p ro to - Ea r t h  was ,  i t  was  comp le te l y  a l te red .
A l l  s i gns  o f  t h i s  p ro to - Ea r t h  we re  lo s t  un t i l  r ecen t l y.

On  Oc tobe r  14 ,  2025 ,  sc i en t i s t s  f rom MIT  pub l i shed  a  s tudy  t ha t  i den t i f i ed  t he  f i r s t
d i rec t  ev idence  o f  t he  p ro to - Ea r t h .
Po t a ss i um  i s  a  chem ica l  e l ement  w i t h  t he  a tom ic  numbe r  1 9.  I t  na tu ra l l y  occu r s  i n  t h ree
i so topes :  po t a ss i um -39 ,  po t a ss i um - 40  and  pota ss i um - 41 .  I n  2023 ,  sc i en t i s t s  ana l y zed
d i f fe ren t  me teo r i te s  fo rmed  a t  va r ious  t imes  and  loca t ions  i n  t he  so l a r  sy s tem tha t  t hey
had  ga the red  f rom a round  t he  Ea r t h .  They  found  d i f fe ren t  i so topes  o f  po t a ss i um  i n
t hese  samp le s ,  wh i ch  cou ld  be  u sed  to  t r ace  t he  bu i l d i ng  b locks  o f  Ea r t h .

Gene ra l l y ,  rocks  on  Ea r t h  have  h igh  l eve l s  o f  po t a ss i um -39  and  pota ss i um - 41  and  on l y
sma l l  t r a ces  o f  po t a ss i um - 40 .  I n  a  new  s tudy ,  a  team ga the red  rocks  f rom the  o ldes t
and  deepes t  pa r t s  o f  Ea r t h ,  i n c l ud i ng  G reen l and ,  Canada  and  Hawa i i .  Resea rche r s  found
a  subt l e  de f i c i enc y  o f  po t a ss i um - 40  mean i ng  pota ss i um - 40  was  p re sen t  i n  even
sma l l e r  amount s  t han  i t  u sua l l y  i s  i n  rocks  i nd i c a t i ng  a  po t a ss i um  imba l ance .
The  re sea rch  team conduc ted  a  s imu l a t ion  whe re  t hey  s tud i ed  t he  changes  i n  t he
pota ss i um - 40  de f i c i en t  rocks  when  impac ted  by  t he  me teo r i te s  t hey  had  ga the red .  The
resu l t s  showed  a  h igh  f r ac t ion  o f  po t a ss i um - 40 ,  ma tch i ng  t he  compos i t i on  o f  cu r ren t
day  rocks .  Th i s  s ugges ted  t ha t  t he  rocks  found  i n  G reen l and ,  Canada  and  Hawa i i  a re
remnant s  o f  t he  p ro to - Ea r t h .



A  V I S I T O R  F R O M  A N O T H E R  S T A R !
M E E T  C O M E T  3 I / A T L A S
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Six  10-minute  exposures  o f  the  Comet  3 I /ATLAS
us ing  the  H ima layan  Chandra  Te lescope ,  IAO,

Han le ,  Ladakh .  ( Image Cred i t  -  I IAP)

A v iew of  comet  3 I /ATLAS taken  by  the  Gemin i  South
Te lescope . ( Image c red i t :  I n te rna t iona l  Gemin i  Observa to ry )

Comet  3 I  i s  t he  t h i rd  comet
d i scove red  by  t he  As te ro id
Te r re s t r i a l  impac t  L a s t  A l e r t  Sy s tem
(ATL AS) ,  a  s u r vey  te l e scope  i n  R ío
Hu r t ado ,  Ch i l e .  The  obse r va t ion  o f
3 I /ATL AS  was  f i r s t  repo r ted  on  Ju l y
1 ,  2025 .  The  “ I ”  i n  t he  name  o f  t he
comet  s t ands  fo r  “ i n te r s te l l a r , ”
i nd i c a t i ng  t ha t  i t  c ame  f rom ou t s ide
ou r  so l a r  sy s tem .  The  “3 ”  rep re sen t s
t ha t  i t  i s  t he  t h i rd  known
i n te r s te l l a r  ob j ec t .

The  f i r s t  two  i n te r s te l l a r  ob j ec t s  t ha t  passed  t h rough  t he  i nne r  so l a r  sy s tem we re
1 I / ‘Oumuamua  and  2 I /Bo r i sov.  They  we re  d i scove red  i n  20 1 7  and  20 1 9 ,  re spec t i ve l y.
Obse r v i ng  i n te r s te l l a r  ob j ec t s  l i ke  t hese  g i ve s  u s  va l u ab l e  oppo r tun i t i e s  to  s tudy
bod i e s  fo rmed  ou t s ide  ou r  so l a r  sy s tem .The  f i r s t  i n te r s te l l a r  ob j ec t  ba re l y  showed  any
ac t i v i t y— 1 I / ‘Oumuamua  exh ib i ted  no  v i s i b l e  p rope r t i e s  whe reas  2 I /Bo r i sov  showed
ac t i v i t y  s uch  a s  ou tgass i ng  and  dus t  e j ec t ion .

A  few  hou r s  a f te r  t he  i n i t i a l  d i scove r y  o f
3 I /ATL AS ,  i t s  p re - d i scove r y  images  we re
iden t i f i ed  f rom June  28–29 ,  2025 ,  i n  t he
Zw icky  Trans i en t  Fac i l i t y.

At  t he  t ime  o f  d i scove r y ,  3 I /ATL AS  had  a
magn i tude  o f  1 7. 7– 1 7. 9  i n  t he  o - band  f i l t e r .
Ea r l y  obse r va t ions  show t ha t  t h i s  ob j ec t  ha s
a  l a rge  eccent r i c i t y  and ,  hence ,  a  hype rbo l i c
o rb i t .  F rom th i s  o rb i t ,  i t  i s  poss i b l e  to  p red i c t
i t s  t r a j ec to r y.

3 I /ATL AS  poses  no  t h rea t  to  Ea r t h  because  i t
i s  approach i ng  on l y  a s  c lo se  a s  1 . 8  AU.  I t  w i l l
r each  i t s  c lo ses t  po i n t  to  t he  Sun  on  Oc tobe r
30 ,  2025 ,  a t  a  d i s t ance  o f  1 . 4  AU.
How do  we  know i t  i s  no t  f rom ou r  so l a r
sy s tem?  I t  i s  mov i ng  too  fa s t  to  be  bound  by
the  Sun ' s  g ra v i t y  and  fo l l ows  a  hype rbo l i c
t r a j ec to r y.

How do  we  know whe the r  i t  i s  an  a s te ro id  o r
a  comet?  F rom te l e scop i c  obse r va t ions ,  i t
appea r s  t ha t  3 I /ATL AS  has  an  i c y  nuc l eus  and
a  coma—a  b r igh t  c loud  o f  ga s  and  dus t  t ha t
su r rounds  t he  comet  a s  i t  app roaches  t he
Sun .  Tha t  i s  why  i t  i s  c a tego r i zed  a s  a  comet .



GALACTICA

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

16

T H E  R E D  P L A N E T ’ S  M Y S T E R I O U S
S U R FA C E  A N D  S E A R C H  F O R  L I F E

Gu l l i e s  c r ea ted  by  b l ocks  o f  CO2  i ce ,  on  dunes  i n
Ga l l e  c r a te r .  ( Image  C red i t :  NASA/  JPL-Ca l t ech )

N O V E M B E R  2 0 2 5

Examp le  o f  gu l l i e s  seen  on  t he  su r f ace  o f  Ma r s
f r om the  o rb i t i ng  G loba l  Su r veyo r  spacec r a f t .  

( Image  C red i t :  NASA/JPL/MSSS)

Mars is  one of  the planets in our solar
system  the four th planet f rom the
Sun,  to be specif ic .  Humans have sent
many robotic explorers to Mars to
study i t .

Sc ient ists  have not yet  found any
l iv ing th ings on Mars ,  but they are
looking for  s igns of  l i fe .  A very bas ic
s ign of  l i fe is  water ,  and Mars has
rocks and so i l  on i ts  surface that  could
have formed only in  the presence of
l iqu id water.
Mars has dunes on i t .  A dune is  sand
pi led up and shaped by the wind.  As
the wind blows the sand,  i t  begins to
accumulate in smal l  stacks ,  creat ing
dunes .

The re  have  a l so  been  gu l l i e s  seen  on  Ma r s .  Gu l l i e s  a re  sma l l ,  na r row  duc t s  l i ke l y
fo rmed  by  r unn i ng  wa te r  i n  t he  so i l  b i l l i o n s  o f  yea r s  ago .  Gu l l i e s  a re  common  on
Ma r s .Howeve r ,  i n  a  recen t  obse r va t ion  on  Oc tobe r  13 ,  2025 ,  a  team o f  re sea rche r s  a t
U t rech t  Un i ve r s i t y  found  unusua l  gu l l i e s  i n  t he  dunes  on  Ma r s .  They  had  an  unusua l
tw i s t i ng  shape .  They  looked  recent  and  we re  fo rmed  deep  i n  t he  sand .  S c i en t i s t s
ques t ioned  t he i r  fo rma t ion  and  p roposed  a  t heo r y  t ha t  b locks  o f  c a rbon  d iox ide
he lped  fo rm  t hese  gu l l i e s .

There is  a lso the formation of  ice on Mars
dur ing i ts  winter ,  wi th temperatures fa l l ing
as low as -120 degrees Cels ius .  Th is
causes a temperature d ifference between
the warm dunes of  sand and the ice ,
resu l t ing in subl imat ion .  Th is  leads to the
formation of  ice explos ions ,  which cause
the ice blocks to move downward ,
resu l t ing in the creat ion of  gu l l ies .

Are there l iv ing microbes on Mars?
Researchers sea led E .  col i  bacter ia  in  test
tubes with solut ions of  pure water  ice and
exposed the samples to rad iat ion
equiva lent to 50 mi l l ion years .  The resu l ts
showed that  more than 10% of amino ac ids
the bui ld ing blocks of  prote ins sur v ived
the rad iat ion .

Th is  study points in  the d i rect ion of
study ing the ins ides of  ice present on
Mars .
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The first image taken by the SpIRIT selfie camera.
 (Image Credit: University of Melbourne)

A U S T R A L I A ’ S  S P I R I T  S A T E L L I T E :  A
N E W  D A W N  I N  S P A C E  R E S E A R C H

Earth and Moon seen from SpIRIT. 
(Image Credit: University of Melbourne)

A  N ew  E ra  fo r  Au s t ra l i a n  S p a c e
S c i e n c e :  L aunched  i n  Decembe r
2023  aboa rd  a  SpaceX  Fa l con  9
rocke t ,  t h e  Space  I ndu s t r y  –
Respons i ve  –  I n te l l i g en t  –
The rma l  ( Sp IR I T )  nanosa te l l i t e
ma r k s  a  r ema r kab l e  m i l e s tone
fo r  Aus t r a l i a .  I t  i s  t he  f i r s t
Aus t r a l i a n - f unded  space
te l e scope  to  c a r r y  a  fo re ign
sc i en t i f i c  pay lo ad ,  deve loped  i n
co l l a bo ra t i on  w i t h  t he  I t a l i a n
Space  Agenc y.  Th i s  m i s s i on
showcases  Aus t r a l i a ’ s  g row i ng
p re sence  i n  i n te r na t i ona l  space
re sea rch .

M i s s i o n  a n d  P u r p o s e :  Sp IR I T ’ s
p r ima r y  goa l  i s  to  de tec t
gamma - ray  bu r s t s— t he
Un i ve r se ’ s  mos t  ene rge t i c
exp lo s ion s ,  o ccu r r i ng  when
mass i ve  s t a r s  d i e  o r  co l l i d e .  By
obse r v i ng  t he se  bu r s t s ,
s c i en t i s t s  c an  s tudy  t he  o r i g i n s
o f  b l a c k  ho l e s  and  t he  evo l u t i on
o f  t he  co smos .  The  sa te l l i t e  h a s
a l r eady  comp l e ted  ove r  9 , 000
o rb i t s  a round  Ea r t h  s i n ce
l a unch .

Te c h n o l o g i c a l  Ac h i eve m e nt s :  A
un ique  fea tu re  o f  Sp IR I T  i s  i t s
se l f i e  s t i c k ,  p ro tec ted  by  a
w i nged  t he rma l  management
sy s tem ,  wh i ch  c ap tu red  a
s tunn i ng  image  o f  i t se l f  i n  space
—ma r k i ng  t he  s uccess f u l
comp l e t i on  o f  i t s  f i r s t  m i s s i on
pha se .

Fut u re  a n d  Le g a c y :  E xpec ted  to
rema i n  i n  o rb i t  fo r  a round  1 , 000
day s ,  Sp IR I T  w i l l  con t i n ue  to
scan  t he  s k i e s  un t i l  i t s  na tu r a l
deo rb i t  i n  m id -2027.  Th i s
p ionee r i ng  m i s s i on  s ymbo l i ze s
Aus t r a l i a ’ s  l eap  i n to  advanced
space  techno log y  and
i n te r na t i ona l  sc i en t i f i c
co l l a bo ra t i on .17 N O V E M BER  2025



LUNAR CALENDAR

Saturn
A clear evening planet, easy to see under
dark skies all month.s all month.

IMPORTANCE OF MOON
PHASES FOR STARGAZERS

One might wonder why it is important to refer to moon
phases for star gazing. The reason is that the phases of
the Moon reflect a great deal of i l lumination, and
because the Moon is so close to us, it overrides the
brightness of other celestial objects.
So, What Moon phase is best for stargazing? "The New
Moon and the days immediately before and after the
new moon (Crescent phases)" are among the best times
for stargazing. Whereas the Remaining phases l ike Full
Moon, waxing or waning gibbous, the first or third
quarter Moon offers a time to zoom in and witness the
features of the Moon.

WHAT'S UP IN THE SKY - NOVEMBER 2025

Mercury
After the inferior conjunction on 20 November,
visible in the morning sky at the end of the
month.

  Venus
A dazzling morning star that brightens the
dawn sky before fading away later in the
month.

Mars
Not visible this month. Keep an eye out in the
coming months as it reappears!

Uranus
A bright evening planet, best to observe
around its opposition on 21 November.

Neptune
An evening planet seen close to Saturn in the
sky.

PLANETS VISIBILITY

Jupiter
A bright morning planet in Gemini, shining
high in the sky when it’s in the south.
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M27 (Dumbbell Nebula) was the first
planetary nebula discovered. This nebula
results from an old star that has shed its
outer layers in a glowing display of color.
M27 cab be found in Vulpecula
constellation. and has an apparent
magnitude of 7.5.

The Andromeda Galaxy, located about 2.5
million light-years away, is the nearest large
galaxy to the Milky Way and shines at a
magnitude of 3.4. Visible to the naked eye
under dark skies, it appears as a soft,
elongated glow and is on a slow collision
course with our galaxy.

M29 (Cooling Tower) is an open cluster
that's situated in the Cygnus constellation
and can be seen with binocular and
telescope. The cluster is certainly worth a
look due to its location and unusual
shape. It appears like a squashed dipper
that loosely resembles the main stars of
Ursa Major. 

Lagoon Nebula (M8) was discovered in
1654 by the Italian astronomer Giovanni,
sought to catalog nebulous objects in the
night sky so they would not be mistaken for
comets. This star-forming cloud of
interstellar gas is located in the
constellation Sagittarius and its apparent
magnitude of 6 makes it faintly visible to
the naked eye in dark skies.
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BRIGHT DEEP SKY OBJECTS

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 -  OCTOBER 2025

NASA’s James Webb

Space Telescope (JWST)

has captured a

breathtaking new image of

NGC 6537, also known as

the Red Spider Nebula,

using its Near-Infrared

Camera (NIRCam). This

planetary nebula, formed

from the dying stages of a

Sun-like star, displays

intricate webs of glowing

gas against a backdrop of

thousands of stars. When

such stars exhaust their

fuel, they shed their outer

layers, and ultraviolet light

from the exposed core

ionizes the gas, making it

shine brilliantly.

Webb’s image reveals remarkable details unseen before, including the hot, luminous central star

surrounded by a disc of warm dust. In earlier Hubble images, the star appeared faint and blue, but

Webb’s infrared sensitivity has exposed it as bright red—evidence of the surrounding hot dust.

Scientists believe a hidden companion star may also be shaping the nebula’s dramatic hourglass

structure, similar to that seen in the Butterfly Nebula.

The nebula’s sprawling blue “legs,” stretching nearly three light-years, are bubbles of gas inflated over

thousands of years by powerful stellar winds. Additionally, Webb detected jets of ionized iron forming

an elegant purple “S” shape—signatures of high-speed outflows colliding with earlier ejected material.

Together, these discoveries showcase the nebula’s dynamic, evolving beauty as a dying star’s final

masterpiece.

The James Webb Space Telescope, launched in 2021, observes in the infrared spectrum, allowing it to

look back over 13 billion years to the universe’s infancy. JWST has captured the earliest galaxies

GLASS-z13 and CEERS-93316—which formed just a few hundred million years after the Big Bang. It has

revealed intricate star-forming regions like the Carina Nebula and provided detailed spectra of

exoplanet atmospheres, detecting water vapor, carbon dioxide, and methane on distant worlds such as

WASP-39b. JWST’s ability to peer through cosmic dust has reshaped our understanding of how

galaxies and stars evolve.

A Dying Star’s Final Art: Webb’s Stunning
View of the Red Spider Nebula

Red Spider Nebula (NGC 6537)
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In the silent fabric of the cosmos, colossal collisions can
send ripples across space-time—gravitational waves. In
late 2024, Earth received two such messages from the
distant universe. The international LIGO-Virgo-KAGRA
Collaboration announced the detection of two remarkable
events, GW241011 and GW241110, revealing black holes
spinning in never-before-seen ways.
The first event, GW241011, detected on October 11, 2024,
came from about 700 million light-years away. Two black
holes—17 and seven times the mass of the Sun—merged,
one spinning at extraordinary speed.

GALACTICA

Scientists Uncover Two “Impossible”
Black Hole Mergers
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Two  Suns ,  Th ree  Wor ld s ,  One  Break th rough
In  a  qu i e t  co rne r  o f  t he  ga l a x y ,  1 90  l i gh t - yea r s
away ,  a s t ronomers  have  d i scove red  t h ree
Ea r t h - s i zed  p l ane t s  o rb i t i ng  w i t h i n  a  b i na r y
s t a r  sy s tem ca l l ed  TO I -2267.  Th i s  f i nd i ng ,
pub l i shed  i n  As t ronomy  &  As t rophys i c s ,  de f i e s
long-he ld  t heo r i e s  t ha t  such  sy s tems  a re  too
uns t ab l e  fo r  p l ane t  fo rma t ion .
Us i ng  NASA’ s  TESS  m i ss ion  and  g round-based
te l e scopes  l i ke  SPECULOOS and  TRAPP IST ,
re sea rche r s  con f i rmed  t ha t  each  o f  t he  two
suns  hos t s  o rb i t i ng  p l ane t s  —  a  f i r s t  i n
exop l ane t  sc i ence .  

Three Earth-Sized Worlds Found Orbiting
a Double Sun System

The discovery challenges existing models of planetary birth and stability, suggesting that even in chaotic
gravitational environments, nature can craft orderly, resilient worlds.

Artistic image of a Binary Black Hole Merger
(GW241011 and GW241110) 
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A month later, GW241110 was recorded, involving black
holes sixteen and eight times the Sun’s mass.
Astonishingly, one black hole spun opposite to its
orbital direction—a cosmic first.
These unusual spins suggest “second-generation” black
holes, born from earlier mergers in dense star clusters.
Their discovery not only deepens our understanding of
black hole evolution but also reaffirms Einstein’s
general relativity under extreme conditions.
Gravitational waves, once only theoretical, have become
the universe’s own language—telling stories of creation,
chaos, and rebirth. Each detection brings scientists
closer to decoding how black holes form, grow, and
shape the universe itself.

TOI-2267 Mario Sucerquia.
(Image Credit: Sciencenewstoday.org)

Artistic image of a Binary Black Hole Merger
(GW241011 and GW241110) 
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T o u r  d e  U n i v e r s e
P h o e n i x  C o n s t e l l a t i o n :  T h e

C e l e s t i a l  B i r d  o f  R e b i r t h
Phoen i x  i s  a  beau t i f u l  con s te l l a t i o n
t h a t  l i e s  i n  t he  sou t he r n  s ky.  I t  wa s
named  a f te r  t he  my t h i c a l  b i rd  t h a t  i s
sa i d  to  r i se  f rom  i t s  own  a she s ,
s ymbo l i z i ng  immo r t a l i t y  a nd  renewa l .
The  cons te l l a t i o n  was  i n t roduced  by
Du tch  a s t ronome r  Pe t r u s  P l a nc i u s  i n
t he  l a te  1 6 t h  cen tu r y ,  ba sed  on  t he
obse r va t i o n s  o f  na v ig a to r s  F rede r i c k
Hou tman  and  P i e te r  D i r k s zoon  Key se r .
I t  f i r s t  appea red  on  P l a nc i u s ’  ce l e s t i a l
g l obe  i n  1 598  and  l a te r  i n  J ohann
Baye r ’ s  famous  U ranome t r i a  a t l a s  i n
1 603 .
Phoen i x  i s  be s t  v i s i b l e  f rom  t he
S ou t he r n  Hem i sphe re ,  pa r t i c u l a r l y  f rom
Aus t r a l i a  a nd  S ou t h  Af r i c a ,  du r i ng  t he
summe r  mon th s .  I t  i s  l o c a ted  be tween
l a t i t ude s  +32 °  and  - 80 ° ,  s u r rounded  by
cons te l l a t i o n s  s uch  a s  E r i d anu s ,  G r u s ,
Fo r na x ,  Hyd r u s ,  S cu l p to r ,  a nd  Tucana .
A long  w i t h  Pa vo ,  Tucana ,  a nd  G ru s ,  i t
fo rms  t he  g roup  known  a s  t he
“S ou t he r n  B i rd s . ”
The  cons te l l a t i o n  cove r s  a n  a rea  o f
469  squa re  deg ree s  and  r a nk s  37 t h  i n
s i ze .  I t s  b r i gh te s t  s t a r ,  Ankaa  (A l pha
Phoen i c i s ) ,  s h i ne s  w i t h  a  magn i t ude  o f
2 . 4  and  rep re sen t s  t he  f i e r y  hea r t  o f
t he  phoen i x .  O the r  no t ab l e  s t a r s
i n c l ude  Be t a  Phoen i c i s  a nd  Gamma
Phoen i c i s ,  bo t h  g i a n t  s t a r s .  Phoen i x
a l so  ho s t s  fa sc i na t i ng  deep - sky
ob j ec t s  l i ke  Robe r t ’ s  Qua r te t  a  g roup
o f  fou r  i n te r a c t i ng  ga l a x i e s  a nd  t he
Phoen i x  C lu s te r ,  o ne  o f  t he  mos t
mass i ve  and  l um i nous  ga l a x y  c l u s te r s
known ,  con t a i n i ng  a  r ap id l y  g row i ng
supe rmass i ve  b l a c k  ho l e .
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The Phoenix constellation derives its name and
inspiration from one of the most powerful and
enduring myths in human history—the legend of
the phoenix, a bird that symbolizes immortality,
renewal, and rebirth. Across many ancient
cultures including the Greek, Egyptian, Persian,
Indian, and Chinese, the phoenix represented the
eternal cycle of l ife, death, and resurrection.
In Greek mythology, the phoenix was described
as a magnif icent bird with glowing red, gold, and
purple feathers. It was said to l ive for about 500
years before building a nest made of fragrant
woods such as cinnamon and myrrh. The bird
would then set the nest on f ire, perishing in the
f lames, only for a new phoenix to rise from the
ashes. The Roman poet Ovid, in his famous work
Metamorphoses, immortalized this tale of rebirth
and continuity. In Egyptian mythology, the
phoenix was associated with the sun god Ra and
was known as Bennu, the sacred bird of
Heliopolis—the “City of the Sun.” It symbolized
the rising sun and the idea that l ife is constantly
renewed.
Just as the mythical bird is reborn in f ire, the
Phoenix constellation also represents cosmic
creation and transformation through its deep sky
objects. The Phoenix Cluster is one of the most
massive and energetic galaxy clusters known,
producing stars at a rate hundreds of times
greater than that of our Milky Way. It also
contains a rapidly growing supermassive black
hole, about 20 bil l ion times the mass of the Sun,
which powers intense X-ray emissions visible
across the cosmos.
Another extraordinary object within the
constellation is Robert’s Quartet, a compact
group of four galaxies—NGC 87, NGC 88, NGC
89, and NGC 92—that are interacting and
merging, creating new regions of star formation.
These galaxies, located around 160 mil l ion l ight-
years away, embody the cosmic dance of
destruction and renewal that mirrors the
phoenix’s myth.
Thus, the Phoenix constellation beautiful ly
connects myth and science—it stands as a
celestial symbol of eternal renewal, ref lecting the
phoenix’s story of rebirth while showcasing the
universe’s ongoing cycle of creation among the
stars.

M y t h o l o g i c a l  S i g n i f i c a n c e  a n d  D e e p  S k y
Wo n d e r s  o f  t h e  P h o e n i x  C o n s t e l l a t i o n

GALACTICA

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

Robert’s Quartet, a compact group of four
galaxies—NGC 87, NGC 88, NGC 89, and NGC 92
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S e n t i n e l - 1 D
S c h e d u l e d  f o r  l a u n c h  i n  N o v e m b e r  2 0 2 5 ,
A r i a n e s p a c e ’ s  A r i a n e  6 2  w i l l  d e p l o y  E S A ’ s
S e n t i n e l ‑ 1 D  s a t e l l i t e  f r o m  K o u r o u ,  F r e n c h  G u i a n a .
T h e  m i s s i o n  w i l l  p r o v i d e  w e a t h e r ,  d a y  a n d  n i g h t
r a d a r  i m a g i n g  o f  E a r t h ’ s  l a n d ,  o c e a n s ,  a n d  i c e
u s i n g  a  C  b a n d  S y n t h e t i c  A p e r t u r e  R a d a r  ( S A R ) .
S e n t i n e l ‑ 1 D  w i l l  j o i n  t h e  e x i s t i n g  S e n t i n e l ‑ 1
c o n s t e l l a t i o n  t o  e n s u r e  c o n t i n u o u s  e n v i r o n m e n t a l
m o n i t o r i n g ,  d i s a s t e r  r e s p o n s e ,  a n d  m a r i t i m e
s u r v e i l l a n c e .  T h e  s a t e l l i t e  a l s o  s u p p o r t s  c l i m a t e
r e s e a r c h  a n d  m a i n t a i n s  d a t a  c o n t i n u i t y  f o r  t h e
C o p e r n i c u s  p r o g r a m m e .  
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Rocket launches in NOVEMBER 2025

 A r i a n e  6 2  R o c k e t  
( C r e d i t :  J O D Y  A M I E T )

S c h e d u l e d  f o r  l a u n c h  i n  N o v e m b e r  2 0 2 5 ,  S p a c e X ’ s
B a n d w a g o n ‑4  d e d i c a t e d  r i d e s h a r e  m i s s i o n  w i l l  l i f t
o f f  a b o a r d  a  F a l c o n  9  B l o c k  5  f r o m  C a p e  C a n a v e r a l
S p a c e  F o r c e  S t a t i o n  ( S L C - 4 0 )  i n  F l o r i d a .  T h e
f l i g h t  i s  p a r t  o f  S p a c e X ’ s  s m a l l  s a t e l l i t e  r i d e s h a r e
p r o g r a m m e  a n d  w i l l  c a r r y  d o z e n s  o f  m i c r o s a t e l l i t e s
a n d  n a n o s a t e l l i t e s  f o r  c o m m e r c i a l  a n d  g o v e r n m e n t
c u s t o m e r s  i n t o  a  m i d  i n c l i n a t i o n  l o w  E a r t h  o r b i t .

T h e  m i s s i o n  u n d e r s c o r e s  t h e  s h i f t  t o w a r d  c o s t
e f f e c t i v e  a c c e s s  t o  s p a c e  f o r  s m a l l  p a y l o a d s ,
i n c r e a s i n g  l a u n c h  c a d e n c e  a n d  o p e r a t i o n a l
f l e x i b i l i t y  i n  t h e  c o m m e r c i a l  l a u n c h  s e c t o r .  

B a n d w a g o n  4

S p a c e X ’ s  F a l c o n  9  R o c k e t
( C r e d i t :  S p a c e X )

E s c a P A D E
S c h e d u l e d  f o r  l a u n c h  i n  N o v e m b e r  2 0 2 5 ,  B l u e
O r i g i n ’ s  N e w  G l e n n  r o c k e t  w i l l  d e p l o y  N A S A ’ s
E S C A P A D E  ( E s c a p e  a n d  P l a s m a  A c c e l e r a t i o n  a n d
D y n a m i c s  E x p l o r e r s )  m i s s i o n  t o  M a r s .  T h i s
p i o n e e r i n g  m i s s i o n  w i l l  s e n d  t w o  i d e n t i c a l
s m a l l s a t s ,  B l u e  a n d  G o l d ,  t o  s t u d y  M a r s ’
m a g n e t o s p h e r e  a n d  a t m o s p h e r i c  i n t e r a c t i o n s  w i t h
t h e  s o l a r  w i n d .  T h e  s p a c e c r a f t  w i l l  b e  l a u n c h e d
f r o m  C a p e  C a n a v e r a l  S p a c e  F o r c e  S t a t i o n ,  F l o r i d a ,
m a r k i n g  B l u e  O r i g i n ’ s  f i r s t  i n t e r p l a n e t a r y  m i s s i o n .
E S C A P A D E  a i m s  t o  e n h a n c e  u n d e r s t a n d i n g  o f
p l a n e t a r y  a t m o s p h e r i c  l o s s ,  c o n t r i b u t i n g  t o  b r o a d e r
i n s i g h t s  i n t o  p l a n e t a r y  e v o l u t i o n  a n d  h a b i t a b i l i t y .  

 N e w  G l e n n  R o c k e t  
( C r e d i t :  M i k e  K i l l i a n )
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C A S 5 0 0 - 3
S c h e d u l e d  f o r  l a u n c h  i n  N o v e m b e r  2 0 2 5 ,
C A S 5 0 0 ‑ 3  w i l l  b e  d e p l o y e d  b y  K o r e a  A e r o s p a c e
R e s e a r c h  I n s t i t u t e ’ s  K S L V ‑ 2  ( N u r i )  r o c k e t  f r o m
t h e  N a r o  S p a c e  C e n t e r  i n  S o u t h  K o r e a .  T h e
s a t e l l i t e  s e r v e s  a s  a  t e c h n o l o g y  v e r i f i c a t i o n  a n d
s p a c e  s c i e n c e  r e s e a r c h  p l a t f o r m  u n d e r  t h e
M i n i s t r y  o f  S c i e n c e  &  I C T ,  o p e r a t i n g  i n  a  S u n
S y n c h r o n o u s  o r b i t  f o r  E a r t h  o b s e r v a t i o n  a n d
s y s t e m s  t e s t i n g .  C A S 5 0 0 - 3  c o n t i n u e s  K o r e a ’ s
e f f o r t  t o  b u i l d  a  c o m p a c t  a d v a n c e d  s a t e l l i t e
s e r i e s  a n d  e n h a n c e  d o m e s t i c  a c c e s s  t o  c r i t i c a l
s p a c e  c a p a b i l i t i e s .
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 K S L V - 2  R o c k e t  ( C r e d i t :  K A R I  )

S c h e d u l e d  f o r  l a u n c h  i n  N o v e m b e r  2 0 2 5 ,  S p a c e X ’ s
F a l c o n  9  B l o c k  5  w i l l  d e p l o y  t h e  S e n t i n e l - 6 B
s a t e l l i t e  f r o m  V a n d e n b e r g  S p a c e  F o r c e  B a s e ,
C a l i f o r n i a .  T h i s  m i s s i o n  c o n t i n u e s  t h e  C o p e r n i c u s
S e n t i n e l - 6 / J a s o n - C S  s e r i e s ,  p r o v i d i n g  h i g h
p r e c i s i o n  s e a  s u r f a c e  h e i g h t  m e a s u r e m e n t s  t o
m o n i t o r  g l o b a l  s e a  l e v e l  r i s e  a n d  o c e a n
c o n d i t i o n s .  S e n t i n e l - 6 B  c a r r i e s  a  P o s e i d o n - 4
r a d a r  a l t i m e t e r ,  A d v a n c e d  M i c r o w a v e  R a d i o m e t e r
( A M R - C ) ,  a n d  G N S S  P r e c i s e  O r b i t  D e t e r m i n a t i o n
( P O D )  i n s t r u m e n t s .  T h e  s a t e l l i t e  w i l l  o p e r a t e  i n  a
1 0  d a y  r e p e a t  o r b i t  a t  1 , 3 3 6  k m  a l t i t u d e  a n d  6 6 °
i n c l i n a t i o n ,  e n s u r i n g  c o n t i n u i t y  o f  t h e  s e a  l e v e l
d a t a  r e c o r d  i n i t i a t e d  i n  1 9 9 2 .  

S e n t i n e l - 6 B

S p a c e X ’ s  F a l c o n  9  R o c k e t
( C r e d i t :  S p a c e X )

S o y u z  M S - 2 8
S c h e d u l e d  f o r  l a u n c h  i n  N o v e m b e r  2 0 2 5 ,  S o y u z
M S ‑ 2 8  w i l l  l i f t  o f f  a b o a r d  a  S o y u z ‑ 2 . 1 a  r o c k e t  f r o m
B a i k o n u r  C o s m o d r o m e  ( S i t e  3 1 / 6 )  f o r  R o s c o s m o s .
T h e  m i s s i o n  w i l l  c a r r y  t w o  R u s s i a n  c o s m o n a u t s   
S e r g e i  K u d  S v e r c h k o v  a n d  S e r g e i  M i k a y e v  a l o n g
w i t h  C h r i s t o p h e r  W i l l i a m s  f r o m  N A S A  t o  t h e
I n t e r n a t i o n a l  S p a c e  S t a t i o n .  T h e y  w i l l  r e n d e z v o u s
w i t h  t h e  s t a t i o n  i n  l o w  E a r t h  o r b i t  ( ~ 5 1 . 6 6 °
i n c l i n a t i o n )  a n d  s e r v e  a s  p a r t  o f  E x p e d i t i o n  7 4 .
T h e  m i s s i o n  u n d e r s c o r e s  o n g o i n g  i n t e r n a t i o n a l
c r e w  e x c h a n g e  a n d  R u s s i a ’ s  e a s t w a r d  r o l e  i n
h u m a n  s p a c e f l i g h t  l o g i s t i c s .

S o y u z ‑ 2 . 1 a  r o c k e t  
( C r e d i t :  F l o r i a n  K o r d i n a n  )

* *Note :  Launch  da tes  o f  t he  m i s s i ons  a re  s chedu l ed  to  be  l aunched
in  November  2025 ,  bu t  may  be  sub j ec t  to  change .



A n c i e n t  W o n d e r  a n d  E a r l y  O b s e r v a t i o n s :  F o r  m i l l e n n i a ,  t h e  M o o n  h a s

c a p t i v a t e d  h u m a n i t y .  A n c i e n t  c i v i l i z a t i o n s  s a w  i t  a s  a  d i v i n e  p r e s e n c e  a  s i l v e r

g o d ,  a  w a n d e r i n g  s p i r i t ,  o r  a  c e l e s t i a l  l a n t e r n .  T h e y  w o n d e r e d  h o w  i t  g l o w e d  i n

t h e  n i g h t  s k y  d i d  i t  s h i n e  w i t h  i t s  o w n  l i g h t ,  o r  d i d  i t  b o r r o w  f r o m  t h e  S u n .

O b s e r v i n g  i t s  c h a n g i n g  p h a s e s ,  e a r l y  h u m a n s  b e g a n  t o  t r a c k  t i m e .  T h e  M o o n

g u i d e d  c a l e n d a r s ,  m e a s u r e d  m o n t h s ,  p r e d i c t e d  s e a s o n s ,  a n d  e v e n  h e l p e d  s a i l o r s

n a v i g a t e  v a s t  o c e a n s .  I n  e v e r y  c u l t u r e ,  t h e  M o o n  w a s  m o r e  t h a n  a  c e l e s t i a l

o b j e c t  i t  w a s  a  m a r k e r  o f  r h y t h m  a n d  l i f e  i t s e l f .

M e a s u r i n g  t h e  M o o n  S i z e ,  D i s t a n c e ,  a n d  B r i g h t n e s s :  C u r i o s i t y  s o o n  t u r n e d  i n t o

s y s t e m a t i c  s t u d y .  G r e e k  p h i l o s o p h e r s ,  s u c h  a s  A r i s t a r c h u s ,  a t t e m p t e d  t o

m e a s u r e  t h e  M o o n ’ s  s i z e  a n d  i t s  d i s t a n c e  f r o m  E a r t h  u s i n g  g e o m e t r y  a n d

c a r e f u l  o b s e r v a t i o n  o f  l u n a r  e c l i p s e s .  L a t e r  a s t r o n o m e r s  r e f i n e d  t h e s e

c a l c u l a t i o n s ,  m e a s u r i n g  i t s  b r i g h t n e s s ,  a p p a r e n t  m a g n i t u d e ,  a n d  o r b i t a l  m o t i o n s .

W i t h  t h e  i n v e n t i o n  o f  t h e  t e l e s c o p e ,  G a l i l e o  r e v e a l e d  m o u n t a i n s ,  v a l l e y s ,  a n d

c r a t e r s .  P r o v i n d i n g  t h e  e v i d e n c e  t h a t  t h e  M o o n  w a s  a  r u g g e d ,  t a n g i b l e  w o r l d ,

n o t  a  f l a w l e s s  c e l e s t i a l  o r b .  E a c h  e x p e r i m e n t  a n d  o b s e r v a t i o n  g r a d u a l l y

t r a n s f o r m e d  t h e  M o o n  f r o m  m y t h  i n t o  s c i e n c e .

M a p p i n g  a n d  U n d e r s t a n d i n g  t h e  L u n a r  S u r f a c e :  A s  c e n t u r i e s  p a s s e d ,

a s t r o n o m e r s  m e t i c u l o u s l y  m a p p e d  t h e  M o o n .  T h e  O b s e r v a t i o n s  r e v e a l e d  a

s u r f a c e  s c a r r e d  b y  i m p a c t s ,  v o l c a n i c  f l o w s ,  a n d  t e c t o n i c  s h i f t s .  
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T H E  M O O N :  H U M A N I T Y ’ S  E T E R N A L
C O M P A N I O N

The  Neb ra  Sky  D i s k  ( c .  1 800– 1600  BCE) ,  wh i ch  was
used  to  p red i c t  t he  sky .  (C red i t :  F r ank  V i ncen t z )  

The  f i r s t  s ke tches  o f  t he  Moon  f rom the  f i r s t
Te l e scop i c  obse r va t i on .  (C red i t s :  Ga l i l eo  Ga l i l e i )
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T h e  M o o n ,  o n c e  a  s y m b o l  o f  p e r f e c t i o n  a n d  m y s t e r y ,  b e c a m e  a  l a b o r a t o r y  f o r

s t u d y i n g  p l a n e t a r y  f o r m a t i o n ,  h e l p i n g  h u m a n i t y  u n d e r s t a n d  t h e  d y n a m i c s  o f

c e l e s t i a l  b o d i e s  a c r o s s  t h e  S o l a r  S y s t e m .

H u m a n i t y  R e a c h e s  t h e  M o o n :  A s  2 0 t h  c e n t u r y  b r o u g h t  a  d r a m a t i c  l e a p  t h e  M o o n

b e c a m e  r e a c h a b l e .  R o c k e t s  a n d  s p a c e  m i s s i o n s  t r a n s f o r m e d  d r e a m s  i n t o  r e a l i t y ,

c u l m i n a t i n g  w i t h  A p o l l o  1 1  i n  1 9 6 9 ,  w h e n  h u m a n s  f i r s t  w a l k e d  o n  i t s  s u r f a c e .

A s t r o n a u t s  c o l l e c t e d  l u n a r  r o c k s  a n d  s o i l ,  r e t u r n i n g  3 8 2  k i l o g r a m s  o f  m a t e r i a l  t o

E a r t h .  T h e s e  s a m p l e s  t o l d  a  s t o r y  o f  v i o l e n t  b e g i n n i n g  o f  t h e  M o o n ,  f o r m e d  f r o m

d e b r i s  a f t e r  a  c o l l i s i o n  b e t w e e n  E a r t h  a n d  a  M a r s  s i z e d  o b j e c t  b i l l i o n s  o f  y e a r s

a g o .  F o r  t h e  f i r s t  t i m e ,  h u m a n s  h a d  n o t  o n l y  s e e n  t h e  M o o n  u p  c l o s e  b u t  c o u l d

a l s o  u n c o v e r  i t s  o r i g i n  a n d  h i s t o r y .

T h e  M o o n  T o d a y :  G a t e w a y  t o  t h e  F u t u r e :  T h e  M o o n  i s  n o  l o n g e r  o n l y  a  r e l i c  o f

t h e  p a s t  i t  i s  a  p l a t f o r m  f o r  t h e  f u t u r e .  M i s s i o n s  f r o m  N A S A ,  I n d i a ’ s

C h a n d r a y a a n ,  a n d  C h i n a ’ s  C h a n g ’ e  a r e  e x p l o r i n g  l u n a r  w a t e r  i c e ,  m i n e r a l s ,  a n d

t e r r a i n  s u i t a b l e  f o r  h u m a n  h a b i t a t s .  S c i e n t i s t s  e n v i s i o n  b a s e s  o n  t h e  M o o n  t o

s u p p o r t  r e s e a r c h ,  g e n e r a t e  e n e r g y ,  a n d  s e r v e  a s  a  l a u n c h  p o i n t  f o r  d e e p - s p a c e

e x p l o r a t i o n .  T h e  M o o n  c o n t i n u e s  t o  i n s p i r e  n o t  o n l y  s c i e n c e  b u t  i m a g i n a t i o n ,

b l e n d i n g  o u r  n e e d  t o  e x p l o r e  w i t h  t h e  q u e s t  t o  u n d e r s t a n d  o u r  p l a c e  i n  t h e

u n i v e r s e .

A  C e l e s t i a l  C o m p a n i o n :  F r o m  m y t h  t o  m e a s u r e m e n t ,  f r o m  c a l e n d a r s  t o  r o c k e t s ,

t h e  M o o n  h a s  s h a p e d  h u m a n i t y ’ s  u n d e r s t a n d i n g  o f  t i m e ,  p h y s i c s ,  a n d  p o s s i b i l i t y .

I t  r e m a i n s  a  g u i d e ,  a  t e a c h e r ,  a n d  a  s y m b o l  o f  c u r i o s i t y .  E v e r y  c r a t e r ,  e v e r y

s h a d o w ,  e v e r y  p h a s e  t e l l s  a  s t o r y  n o t  j u s t  o f  t h e  M o o n ,  b u t  o f  o u r s e l v e s .  A s  w e

p l a n  t o  s e t t l e  i t s  s u r f a c e  a n d  p u s h  f a r t h e r  i n t o  t h e  c o s m o s ,  t h e  M o o n  r e m i n d s  u s

t h a t  w o n d e r ,  c o u p l e d  w i t h  i n q u i r y ,  c a n  t r a n s f o r m  d r e a m s  i n t o  d i s c o v e r y .
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Our  Moon  re su l t ed  f r om a  g i an t  impac t  be tween  t he
young  Ea r t h  and  a  sma l l e r  p ro top l ane t .  
(C red i t :  ESO/G .  G l a sø /M .  Ko rnmesse r )

As t ronau t  Ha r r i son  H .  Schm i t t  nex t  t o  Moon  bou lde r
n i cknamed  "T r acy ' s  Rock " .  (C red i t s :  Eugene  A .

Ce rnan )  
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Artif icial Intel l igence (AI) and Machine Learning (ML) have revolutionised planetary data
analysis, providing scientists with advanced tools to interpret massive and complex datasets
collected from various space missions. With the continuous flow of data from orbiters, landers,
rovers, and telescopes, AI and ML help researchers uncover patterns and insights that would be
impossible or extremely time consuming to detect manually. When applied to Big Data
collections, such as NASA’s Earth Science Data Systems (ESDS) Program, AI enables rapid and
efficient analysis of years of imagery and measurements to identify hidden relationships and
trends.

Deep Learning: A Powerful Extension
A closely related branch, deep learning, uses large neural networks with multiple layers to
recognise intricate patterns in vast datasets. This approach takes advantage of powerful
computational systems and refined training techniques, making it ideal for planetary science
applications where data complexity is immense.

Image Recognition and Surface Mapping
One of the most important uses of AI in planetary data analysis is image recognition and
surface mapping. Space agencies l ike NASA and ESA employ AI algorithms to examine high
resolution images captured by spacecraft orbiting planets such as Mars, Venus, and Jupiter’s
moons. These algorithms automatical ly detect and classify geological structures l ike craters,
volcanoes, val leys, dunes and polar ice caps. For instance, AI models have identif ied new impact
craters on Mars and monitored surface changes over time, tasks that would otherwise require
extensive manual inspection.

Autonomous Navigation on Other Worlds
Another vital contribution is in autonomous navigation and decision making for rovers such as
Curiosity and Perseverance. These rovers use AI to traverse rough terrain, avoid obstacles and
select scientif ical ly valuable targets independently, ensuring efficiency even when
communication delays occur with Earth.

AI and Machine Learning have become indispensable in planetary science. They enhance
exploration, improve data interpretation and accelerate discovery, al lowing humanity to better
understand the diverse worlds within our solar system and beyond.

R o l e  O f  A I  i n  S p a c e
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F r o m  P i x e l s  t o  P l a n e t s :  M a c h i n e
L e a r n i n g  D e c o d i n g  A l i e n  L a n d s c a p e s

NASA ’ s  ESDS P rog ram Ac t i on  s t r a tegy  fo r
Ea r t h  Sc i ence  f r om acqu i s i t i on  t h rough

p rocess i ng  and  d i s t r i bu t i on .  (C red i t s :  NASA)
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A I  l i n ked  Ma r squakes  w i t h  new impac t  c r a te r s
us i ng  o rb i t a l  images  cap tu red  by  Ma r s

Recona i s sance  Orb i t e r  (C red i t s :  news9 l i ve )
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O n  t h e  n i g h t  o f  N o v e m b e r  5 ,  2 0 2 5 ,  t h e  M o o n  w i l l  p u t  o n  o n e  o f  t h e
m o s t  d a z z l i n g  d i s p l a y s  o f  t h e  y e a r .  K n o w n  a s  t h e  B e a v e r  M o o n ,  a n d
s o m e t i m e s  c a l l e d  t h e  F r o s t  M o o n ,  t h i s  f u l l  M o o n  w i l l  a l s o  b e  t h e
b i g g e s t  a n d  b r i g h t e s t  s u p e r m o o n  o f  2 0 2 5 .

A  f u l l  M o o n  o c c u r s  w h e n  t h e  S u n ,  E a r t h ,  a n d  M o o n  a l i g n  i n  a  s t r a i g h t
l i n e ,  w i t h  E a r t h  p e r f e c t l y  p o s i t i o n e d  i n  t h e  m i d d l e .  A t  t h a t  m o m e n t ,
t h e  s i d e  o f  t h e  M o o n  f a c i n g  u s  i s  f u l l y  l i t  b y  s u n l i g h t ,  m a k i n g  i t  g l o w
b r i l l i a n t l y  i n  t h e  n i g h t  s k y .  W h a t  m a k e s  t h i s  p a r t i c u l a r  f u l l  M o o n  e x t r a
s p e c i a l  i s  t h a t  i t  h a p p e n s  t o  o c c u r  r i g h t  w h e n  t h e  M o o n  i s  a t  i t s
c l o s e s t  p o i n t  t o  E a r t h ,  a  s t a g e  c a l l e d  p e r i g e e .  W h e n  t h e s e  t w o  e v e n t s
c o i n c i d e ,  t h e  r e s u l t  i s  a  s u p e r m o o n  t h a t  l o o k s  n o t i c e a b l y  l a r g e r  a n d
b r i g h t e r  t h a n  u s u a l .

A t  5 : 3 0  p . m .  ( I S T )  o n  N o v e m b e r  5 ,  t h e  M o o n  w i l l  r e a c h  i t s  f u l l  p h a s e ,
s h i n i n g  f r o m  a  d i s t a n c e  o f  a b o u t  3 5 6 , 9 8 0  k i l o m e t e r s  a w a y ,  w h i c h  w i l l
b e  t h e  c l o s e s t  f u l l  M o o n  d i s t a n c e  o f  t h e  y e a r .  B e c a u s e  o f  t h i s
c l o s e n e s s ,  t h e  M o o n  w i l l  a p p e a r  r o u g h l y  8 %  l a r g e r  a n d  u p  t o  3 0 %
b r i g h t e r  t h a n  a n  a v e r a g e  f u l l  M o o n .

T h e  n a m e  B e a v e r  M o o n  h a s  i t s  r o o t s  i n  N a t i v e  A m e r i c a n  a n d  e a r l y
c o l o n i a l  t r a d i t i o n s .  N o v e m b e r  w a s  t h e  t i m e  w h e n  b e a v e r s  b u s i e d
t h e m s e l v e s  b u i l d i n g  t h e i r  w i n t e r  l o d g e s ,  a n d  t r a p p e r s  w o u l d  s e t  t h e i r
b e a v e r  t r a p s  b e f o r e  t h e  w a t e r w a y s  f r o z e .  O t h e r  t r a d i t i o n a l  n a m e s  f o r
t h i s  M o o n  i n c l u d e  t h e  F r o s t  M o o n  o r  M o u r n i n g  M o o n ,  m a r k i n g  t h e
a r r i v a l  o f  c o l d e r  n i g h t s  a n d  t h e  t r a n s i t i o n  t o w a r d  w i n t e r .

F o r  s k y  e n t h u s i a s t s ,  t h i s  i s  a  p e r f e c t  o p p o r t u n i t y  t o  s t e p  o u t s i d e  a n d
e n j o y  n a t u r e ’ s  g l o w .  T h e  M o o n  w i l l  r i s e  a r o u n d  d u s k ,  t r a v e l  h i g h
a c r o s s  t h e  n i g h t  s k y ,  a n d  s e t  a r o u n d  d a w n ,  g i v i n g  y o u  p l e n t y  o f  t i m e
t o  w a t c h .  N o  t e l e s c o p e  i s  n e e d e d ;  e v e n  a  c a s u a l  g l a n c e  w i l l  r e v e a l  i t s
g o l d e n  h u e  a s  i t  r i s e s  a n d  i t s  c r i s p  s i l v e r  t o n e s  l a t e r  i n  t h e  n i g h t .  I f
y o u  h a v e  b i n o c u l a r s ,  t a k e  a  c l o s e r  l o o k  a t  t h e  c r a t e r s ,  r i d g e s ,  a n d
m a r i a  ( t h e  d a r k  p l a i n s )  t h a t  m a k e  o u r  M o o n  s o  f a s c i n a t i n g .

A s  t h e  B e a v e r  S u p e r m o o n  l i g h t s  u p  t h e  N o v e m b e r  s k y ,  t a k e  a  m o m e n t
t o  p a u s e .  W h e t h e r  y o u  a r e  w a t c h i n g  a l o n e ,  w i t h  f a m i l y ,  o r  u n d e r  a
b l a n k e t  o f  s t a r s ,  t h i s  g l o w i n g  o r b  c o n n e c t s  u s  t o  c e n t u r i e s  o f  w o n d e r
a n d  r e m i n d s  u s  h o w  t h e  M o o n  c o n t i n u e s  t o  g u i d e ,  i n s p i r e ,  a n d  q u i e t l y
i l l u m i n a t e  o u r  n i g h t s .
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Every November, the night sky puts on one of its most enchanting performances — the Leonids
Meteor Shower. This year, it wil l  be active from November 6 to November 30, 2025, reaching
its peak on the nights of November 17 and 18. During these two nights, observers under dark
skies can expect to see around 10 to 15 meteors every hour. With only a thin crescent Moon in
the sky, its l ight wil l  not interfere much, creating almost perfect viewing conditions.

The Leonids get their name from the constel lation Leo, where the radiant point l ies, the part of
the sky where the meteors appear to come from. The shower happens when the Earth moves
through a trai l of dust and debris left behind by Comet 55P Tempel Tuttle, a small icy body
about 3.6 ki lometers wide that orbits the Sun once every thirty-three years. Each time the
comet nears the Sun, it leaves behind fresh dust particles, which become the glowing streaks
we see blazing through the atmosphere.

The Leonids have a legendary reputation. At times, they have produced what astronomers cal l
meteor storms, when hundreds or even thousands of meteors f lash across the sky every hour.
The most spectacular storm occurred in 1966, when witnesses saw a dazzl ing downpour of
l ight, about forty to fifty meteors every second. Although the 2025 shower wil l not reach those
levels, the combination of a dark sky and favorable conditions promises a breathtaking sight.

For viewers in New Delhi , the radiant wil l  r ise in the eastern sky around 11:45 p.m., cl imb
steadily through the night, and reach its highest point just before dawn around 6 a.m. The
higher it gets, the more meteors you are l ikely to see. For viewers in Chennai , the shower wil l
not be visible before around 00:07 each night, when its radiant point rises above your eastern
horizon. It wil l  then remain active unti l dawn breaks around 05:43 a.m.

You wil l not need a telescope or binoculars. All you need is an open area away from city l ights,
a comfortable place to sit or l ie down, and patience. Give your eyes about twenty minutes to
adjust to the darkness. The meteors can appear anywhere in the sky, though they wil l seem to
radiate from the direction of Leo. Each bright streak is a tiny piece of cometary dust burning
up as it races through Earth’s atmosphere at nearly seventy ki lometers per second.

As you watch these trai ls of ancient cosmic dust f lash across the heavens, remember that you
are witnessing a celestial story that began thousands of years ago. The Leonids are more than
just fal l ing stars; they are a beautiful reminder that the universe is al ive, t imeless, and always in
motion.
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As  t he  e ven i ng s  o f  Novembe r  t u r n  coo l  a nd  c l e a r ,  t h e  n i g h t  s k y  o f f e r s  a  r a r e  t r e a t
f o r  c u r i o u s  s t a r g a ze r s .  On  2 1  Novembe r  2025 ,  U r anu s ,  o ne  o f  t h e  mos t  d i s t a n t
wo r l d s  i n  ou r  So l a r  S y s t em ,  w i l l  r e a ch  oppos i t i o n ,  a  s pec i a l  a l i g nmen t  when  Ea r t h
comes  d i r e c t l y  be tween  t he  Sun  and  t he  p l a ne t .  I n  s i mp l e  t e rms ,  i t  i s  when  U r anu s
i s  a t  i t s  c l o s e s t  a nd  b r i g h t e s t  f o r  t h e  y e a r ,  s h i n i ng  oppos i t e  t h e  Sun  i n  t h e  s k y .

Du r i ng  t h i s  t i me ,  U r anu s  g l ows  w i t h  a  magn i t ude  o f  abou t  +5 . 6 ,  wh i c h  i s  j u s t
f a i n t l y  v i s i b l e  t o  t h e  n a ked  e ye  unde r  pe r f e c t l y  d a r k  s k i e s .  Wh i l e  s po t t i ng  i t
w i t hou t  a i d  c an  be  t r i c k y ,  a  p a i r  o f  b i nocu l a r s  o r  a  sma l l  t e l e s cope  w i l l  e a s i l y
r e vea l  i t s  s ub t l e  g r een i s h -b l u e  t i n t ,  a  t i n y  d i s t a n t  o r b  t h a t  once  ma r ked  t he  edge
o f  ou r  k nown  So l a r  S y s t em .

Th i s  y e a r ,  U r a nu s  w i l l  b e  l o c a t ed  i n  t h e  con s t e l l a t i o n  T au r u s ,  t h e  Bu l l .  I t  w i l l  r i s e  i n
t he  e a s t  a r ound  s un se t ,  c l i mb  t o  i t s  h i g he s t  po i n t  n ea r  m i dn i gh t ,  a nd  r ema i n  v i s i b l e
un t i l  d awn .  Fo r  ob se r ve r s  i n  I n d i a ,  e spec i a l l y  a r ound  De l h i  a nd  o t he r  no r t he r n
r eg i on s ,  t h i s  mean s  a n  en t i r e  n i g h t  t o  c a t ch  a  g l i mpse  o f  t h i s  i c y  g i a n t .  L oca l  r i s e
and  s e t  t i mes  may  v a r y  s l i g h t l y  depend i ng  on  you r  e x ac t  l o c a t i o n ,  b u t  t h e  p a t t e r n
s t a y s  t h e  s ame ,  e ven i ng  t o  mo rn i ng  v i s i b i l i t y  w i t h  t h e  p l a ne t  g l ow i ng  f a i n t l y  among
t he  s t a r s .
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URANUS AT  OPPOSITION

Wha t  e x ac t l y  doe s  oppos i t i o n  mean?  
I t  i s  when  t he  Sun ,  E a r t h  a nd  a  p l a ne t  l i n e  up  i n  a  s t r a i g h t  l i n e ,  w i t h  E a r t h  i n  t h e
m i dd l e .  T h i s  a l i g nmen t  no t  on l y  b r i ng s  t h e  p l a ne t  c l o se s t  t o  u s  bu t  a l s o  a l l ows
sun l i g h t  t o  r e f l e c t  f u l l y  o f f  i t s  s u r f a ce ,  mak i ng  i t  a ppea r  b r i g h t e r  a nd  c l e a r e r  t h an
u sua l .

E ven  t hen ,  U r anu s  i s  a  sma l l  t a r ge t .  I t s  appa r en t  s i z e  i s  o n l y  abou t  3 . 8  a r c seconds ,
mean i ng  i t  l o ok s  l i k e  a  t i n y  d i s k  e ven  t h r ough  a  t e l e s cope .  Bu t  f i n d i ng  i t  c an  be  a n
i n c r ed i b l y  r ewa rd i ng  e xpe r i e nce ,  a  qu i e t  a nd  humb l i ng  r em i nde r  o f  how  v a s t  ou r
co sm i c  ne i ghbo r hood  t r u l y  i s .

Fo r  s t uden t s  a nd  a s t r onomy  en t hu s i a s t s ,  t h i s  e ven t  i s  a  pe r f e c t  oppo r t un i t y .  So ,
ma r k  2 1  Novembe r  on  you r  c a l e nda r .  S t ep  ou t s i de ,  l o ok  up ,  a nd  l e t  t h e  wonde r  o f
U r anu s  a t  oppos i t i o n  l i g h t  up  you r  Novembe r  n i g h t .
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CONJUNCTIONS 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. 
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 passes 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, objects in conjunction will likely be visible near each other for some days.

  Conjunction of Moon and Saturn
On November 2nd, the ringed planet Saturn near
the constellation Aquarius will meet the bright
Moon near the constellation Pisces in the South-
eastern direction. Saturn is at a magnitude of 0.9
and the Moon has a magnitude of -12.62.

Place: New Delhi / Date: 02nd November / Time: 06.20 p.m. Place: New Delhi / Date: 06th November / Time: 06.10 p.m. 

Conjunction of Moon and Jupiter
On November 10th, the gaseous giant Jupiter will
meet the Moon in the North-eastern direction near
the constellation Gemini. Jupiter is at a magnitude
of -2.25 and the Moon has a magnitude of -12.23.

Place: New Delhi / Date: 10th November / Time: 10.50 p.m. 

Conjunction of  Moon and Saturn
On November 29th, the planet Saturn will meet the
Moon in the South-eastern direction near the
constellation Pisces. Saturn is at a magnitude of
1.06 and the Moon has a magnitude of -12.24.

Place: New Delhi / Date: 29th November / Time: 06.00 p.m. 

Conjunction of Pleiades and Moon
On November 6th, the Pleiades star cluster or
seven sisters will meet the Moon in the Eastern sky
in the constellation Taurus. The Pleiades is at a
magnitude of 1.59 and the Moon has a magnitude
of -12.78.
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Introduct ion  

We know that  the un iverse i s  vast  and a l so  that  human be ing does not  rea l l y  know i ts

measure .  In  fact ,  the Mi lky  Way ga laxy ,  in  wh ich our  so la r  system l ies  i s  on ly  one amongst

the hundred b i l l ion  ga lax ies  wh ich ex is t  in  the un iverse !  The Mi lky  Way i s  par t  o f  the loca l

group- a  group of  over  20 or  more ne ighbor  ga lax ies .  Wi th  extens ive  research ,  we have

been ab le  to  learn  more about  the compos i t ion  and the shape of  the un iverse .

Chemica l  E lements  

Mat ter  conta ins  chemica l  e lements .  A chemica l  e lement  i s  any  substance that  cannot  that

can not  be fu r ther  broken down in to  s imp ler  substance by ord inary  chemica l  p rocesses .

Hydrogen and He l ium are  the ma in  chemica l  components  of  the un iverse and were

produced when the un iverse f i r s t  came in to  the ex is tence .  Some other  90- odd chemica l

e lements  a re  c reated in  the s ta rs ,  but  these make up on ly  a  sma l l  percentage of  the overa l l

mass  of  the un iverse .

These other  e lements  a re  ca l led ‘Meta ls ’  by  ast ronomers ,  though in  ord inary  usage we do

not  re fer  to  e lement  l i ke  oxygen and carbon as  meta l .  The quant i ty  o f  ‘meta ls ’  va r ies

depend ing on how sta rs  were formed in  that  reg ion .  

Shape of  the  Un iverse  

Sc ient i s ts  have conc luded that  the mass  cause space to  curve .  When ob jects  move wi th in

that  curved space ,  they  a re  forced to  a l te r  or  change the i r  d i rect ion .  I f  space i s  curved ,

then the shape of  the un iverse may be one of  these th ree types –  f l a t ,  spher ica l  o r  sadd le

– shaped .  How s ign i f icant  a re  these shapes to  understand ing the un iverse?

The sadd le-shaped st ructure  has  negat ive  s t ructure .  The f l a t  sur face i s  sa id  to  have zero

curvature .  The spher ica l  sur face has  pos i t i ve  curvature .

I f  space has  negat ive  curvature ,  i t  means that  the un iverse has  no l im i ts  and wi l l  cont inue

to expand forever .  Th is  i s  ca l led as  open un iverse .  

I f  space has  zero curvature ,  then the un iverse has  no l im i ts  and wi l l  expand forever ,  nut  the

expans ion ra te  w i l l  g radua l l y  approach to  zero .  Th is  i s  te rmed a  f l a t  un iverse .

I f  space has  pos i t i ve  curvature ,  i t  means expans ion wi l l  eventua l l y  s top and cont ract ion w i l l

beg in .  So ,  ga lax ies  w i l l  s top mov ing away f rom each other  and get  c loser .  As  a  resu l t ,  the

un iverse w i l l  d i s in tegrate .  Th is  i s  c losed un iverse .

Recent  observat ion show that  the expans ion of  the un iverse i s  speed ing up .  Th is  s t rong ly

imp l ies  that  the un iverse i s  geometr ica l l y  ‘ f l a t ’ .  However ,  th i s  s t i l l  rema ins  one of  the ma jor

unexpanded prob lems in  modern cosmology .
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You are a lone on a quiet night when suddenly a thunderous knock disturbs the s i lence. You
slowly open the door with your heart pounding. .  but there’s no one there. No signs of l i fe .  Just
an unsett l ing s i lence.

 This is the same mystery of Fast Radio Bursts (FRBs) .  They are transient radio waves
or iginat ing from the depths of space last ing for only a few mi l l iseconds.They emit an enormous
amount of energy equivalent to what the Sun emits over several  days or even years .  This
makes them some of the most energet ic s ignals ever detected from deep space adding to the
mystery of their  or igins.  

Duncan Lor imer and his student David Narkevic discovered the f i rst FRB in 2007 whi le
analyzing pulsar data from the Parkes Radio Telescope in Austra l ia .  This 5-mi l l isecond burst ,
later named the Lor imer Burst ,  appeared to have traveled bi l l ions of l ight-years .  In it ia l ly
suspected to be a data gl i tch but further analys is conf irmed its deep-space or igin .  The
discovery left scient ists puzzled, fuel ing endless speculat ion about what could have caused it .

 One widely accepted explanat ion is that they are caused by the col l is ion of two magnetars as
they possess a magnetic f ie ld over a thousand t imes stronger than that of other neutron
stars .This col l is ion general ly can lead to the product ion of two waves- gravitat ional waves that
can distort space and t ime and the other FRBs.

 Scient ists have also made the discovery on how gravitat ional waves are formed when two
heavy objects col l ide l ike two merging black holes.This discovery strengthens the growing
evidence that v io lent cosmic events could be l inked to FRBs. I t  has a lso been suggested that i f
they or iginate from black hole explosions,  they could provide the f i rst direct evidence of
quantum gravity effects .

 One of the wi ldest theor ies can be the s ign of extraterrestr ia l  intel l igence which we usual ly
refer to as a l iens possibly demonstrat ing advanced technological  s ignals ,  or technosignatures. .
When the f i rst repeat ing radio s ignal was detected, some scient ists in it ia l ly considered the
possibi l i ty that i t  or ig inated from a distant civ i l izat ion.The myster ious source was even
nicknamed "LGM-1" (L itt le Green Men-1) ,  ref lect ing the possibi l i ty that we might not be alone. 

Another exot ic potent ia l  source is cosmic str ings which are hypothet ical  re l ics from the birth
of the universe. These dense f i laments of energy are thought to thread space and t ime after
interact ing with hot plasma of the ear ly universe which resulted in powerful  radio bursts .  I f
true,  FRBs wouldn’t be mere f lashes of radio waves,they could be remnants of the ear ly
universe,  providing valuable ins ights into physics that we have yet to fu l ly understand. 

In recent research,astronomers discovered radio waves from a galaxy that is about 2-bi l l ion
l ight years away from earth and is bel ieved to be more than 11 bi l l ion years old.  FRBs are
associated with this galaxy that was bel ieved to be dead. 

Yet ,  despite a l l  these theor ies ,  the true or igins of FRBs st i l l  remains a mystery.And here’s the
real quest ion,  what i f  these s ignals aren’t just random bursts of energy but a pattern,  a
message, maybe even a warning?The universe is sending a message but are we real ly paying
attent ion? 
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Mystery Of Fast Radio Bursts 
 J i y a  J a i s w a l ,  C a m p  S t u d e n t
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T h e  c e l e s t i a l  b o d y  k n o w n  a s  3 I / A T L A S  s t a n d s  o u t  a s  o n e  o f  t h e  m o s t

c a p t i v a t i n g  a s t r o n o m i c a l  f i n d s  i n  r e c e n t  y e a r s .  I n  l a t e  2 0 1 9 ,  t h e  a s t e r o i d  w a s

f i r s t  o b s e r v e d  b y  H a w a i i ' s  A s t e r o i d  T e r r e s t r i a l  I m p a c t  L a s t  A l e r t  S y s t e m

( A T L A S )  a n d  q u i c k l y  d r e w  g l o b a l  a t t e n t i o n  b e c a u s e  i t  a p p e a r e d  t o  b e  t h e  t h i r d

i n t e r s t e l l a r  o b j e c t  t o  e n t e r  o u r  s o l a r  s y s t e m .  

T h e  t i t l e  “ 3 I ”  m e a n s  “ t h i r d  i n t e r s t e l l a r , ”  f o l l o w i n g  t h e  g r o u n d b r e a k i n g

d e t e c t i o n s  o f  1 I / ‘ O u m u a m u a  a n d  2 I / B o r i s o v ,  b o t h  o f  w h i c h  t r a n s f o r m e d  w h a t

s c i e n t i s t s  k n e w  a b o u t  o b j e c t s  o r i g i n a t i n g  f r o m  b e y o n d  o u r  s o l a r  n e i g h b o r h o o d .

 A t  f i r s t ,  3 I / A T L A S  a p p e a r e d  a s  a  d i m ,  f a s t - m o v i n g  o b j e c t  w i t h  t r a i t s  s i m i l a r  t o

t h o s e  o f  a  c o m e t .  I t s  h y p e r b o l i c  o r b i t  i m p l i e d  t h a t  i t  w a s  n o t  g r a v i t a t i o n a l l y

b o u n d  t o  t h e  S u n  a n d  s u g g e s t e d  t h a t  i t  c o u l d  h a v e  c o m e  f r o m  d e e p  i n t e r s t e l l a r

s p a c e .  D u r i n g  t h e  s t u d y ,  a s t r o n o m e r s  o b s e r v e d  t h a t  i t s  s p e e d  a n d  t r a j e c t o r y

m a t c h e d  t h o s e  e x p e c t e d  f r o m  a n  o b j e c t  p a s s i n g  t h r o u g h  a n o t h e r  s t a r  s y s t e m .  

A l t h o u g h  s u b s e q u e n t  s t u d i e s  d e b a t e d  w h e t h e r  i t  t r u l y  w a s  i n t e r s t e l l a r ,  t h e

e x c i t e m e n t  s u r r o u n d i n g  3 I / A T L A S  c o n t i n u e s  t o  s h a p e  r e s e a r c h  i n t o  t r a n s i e n t

a s t r o n o m i c a l  p h e n o m e n a .

 3 I / A T L A S  i s  s i g n i f i c a n t  b e c a u s e  i t  p r o v i d e s  i n s i g h t s  i n t o  t h e  m o v e m e n t  a n d

c o m p o s i t i o n  o f  m a t e r i a l s  f r o m  o u t s i d e  o u r  s o l a r  s y s t e m .  B o d i e s  s u c h  a s  t h i s

m a y  c o n t a i n  d u s t ,  i c e ,  a n d  o r g a n i c  c o m p o u n d s  t h a t  h a v e  f o r m e d  u n d e r

c o n d i t i o n s  u n l i k e  t h o s e  f o u n d  n e a r  t h e  S u n .  B y  e x a m i n i n g  h o w  s u c h  o b j e c t s

r e f l e c t  l i g h t  a n d  a n a l y z i n g  t h e i r  s p e c t r a l  f i n g e r p r i n t s ,  s c i e n t i s t s  c a n  b e t t e r

u n d e r s t a n d  t h e  d i v e r s i t y  o f  m a t t e r  t h r o u g h o u t  t h e  g a l a x y .  A l t h o u g h  o b s e r v a t i o n

t i m e  w a s  l i m i t e d ,  t h e s e  g l i m p s e s  o f f e r  i m p o r t a n t  d a t a  a b o u t  h o w  m o l e c u l e s

f o r m  a n d  h o w  o t h e r  p l a n e t s  e v o l v e .

 T h e  d i s c o v e r y  o f  s u c h  a  b o d y  h a s  o n l y  b e c o m e  p o s s i b l e  t h r o u g h  r a p i d

t e c h n o l o g i c a l  a d v a n c e s .  M o d e r n  t e l e s c o p e s ,  a d v a n c e d  i m a g i n g  s y s t e m s ,  a n d

a l e r t  n e t w o r k s  s u c h  a s  A T L A S  a l l o w  r e s e a r c h e r s  t o  i d e n t i f y  a n d  m o n i t o r  e l u s i v e

o b j e c t s  b e f o r e  t h e y  d i s a p p e a r  i n t o  s p a c e  a g a i n .  

T h i s  c o l l a b o r a t i o n  b e t w e e n  a u t o m a t e d  d e t e c t i o n  s y s t e m s  a n d  s c i e n t i f i c

e x p e r t i s e  m a r k s  a  m a j o r  s t e p  f o r w a r d  i n  o u r  a b i l i t y  t o  e x p l o r e  t h e  u n i v e r s e .
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N i k h i l e s h ,  i A s t r o n o m e r  



T h e  m u l t i v e r s e - t h e  c o n c e p t  o f  i n f i n i t e  o r  i n n u m e r a b l e  u n i v e r s e s  b e y o n d  o u r  o w n
h a s  b e e n  i n  t h e  m i n d s  o f  s c i e n t i s t s  a n d  s p i r i t u a l  t h i n k e r s  f o r  m a n y  d e c a d e s .
W h e r e  p h y s i c s  e x p l a i n s  i t  w i t h  t h e  t h e o r i e s  o f  t h e  M a n y  W o r l d s  I n t e r p r e t a t i o n ,
s t r i n g  t h e o r y ,  a n d  c o s m i c  i n f l a t i o n ,  t h e  m u l t i v e r s e  i s  n o t  m e r e l y  a  p h y s i c a l
p h e n o m e n o n  i n  s p i r i t u a l i t y  b u t  n o w  b e c o m e s  t h e  b r i d g e  b e t w e e n  s c i e n c e  a n d
c o n s c i o u s n e s s  i n  e x p l a i n i n g  t h e  n a t u r e  o f  e x i s t e n c e ,  i d e n t i t y ,  a n d  p u r p o s e .

F r o m  a  s c i e n t i f i c  p e r s p e c t i v e ,  t h e  m u l t i v e r s e  a r i s e s  t o  e x p l a i n  m y s t e r i e s  t h a t  a
s i n g l e  u n i v e r s e  m o d e l  c a n n o t .  T h e  M a n y  W o r l d s  I n t e r p r e t a t i o n  p o s t u l a t e s  t h a t
e v e r y  q u a n t u m  d e c i s i o n  c r e a t e s  n e w  u n i v e r s e s ,  w h i l e  t h e  E t e r n a l  I n f l a t i o n  m o d e l
d e s c r i b e s  e n d l e s s  “ b u b b l e  u n i v e r s e s ”  f o r m i n g  w i t h i n  a n  e x p a n d i n g  c o s m i c  f i e l d .
Y e t ,  t h e s e  t h e o r i e s  r a i s e  p r o f o u n d  q u e s t i o n s :  i f  t h e r e  a r e  i n f i n i t e  v e r s i o n s  o f  u s ,
t h e n  w h a t  h a p p e n s  t o  i n d i v i d u a l i t y  o r  f r e e  w i l l ?  I t ' s  a n  e x i s t e n t i a l  c r i s i s  i f  e v e r y
o t h e r  p o s s i b l e  v e r s i o n  o f  u s  a l r e a d y  e x i s t s  s o m e w h e r e ,  t h e n  w h a t  d o e s  t h a t
m a k e  o u r  c h o i c e s  h e r e  m e a n ?

S p i r i t u a l  t r a d i t i o n s ,  e s p e c i a l l y  E a s t e r n  p h i l o s o p h i e s  l i k e  A d v a i t a  V e d a n t a ,  s e e
t h i s  d i l e m m a  d i f f e r e n t l y .  N o n - d u a l  p h i l o s o p h y  t e a c h e s  t h a t  a l l  m u l t i p l i c i t y  i s
u l t i m a t e l y  a n  i l l u s i o n  M ā y ā - a r i s i n g  f r o m  o n e  u n d e r l y i n g  c o n s c i o u s n e s s  k n o w n  a s
B r a h m a n .  I t  m e a n s  t h a t  e v e r y  u n i v e r s e ,  e v e r y  f o r m ,  a n d  e v e r y  b e i n g  i s  b u t  a
m a n i f e s t a t i o n  o f  t h i s  o n e  i n f i n i t e  a w a r e n e s s .  R e a l i t y  r u n s  o n  t w o  l e v e l s :  t h e
e m p i r i c a l ,  V y ā v a h ā r i k a ,  i n  w h i c h  t h e  m u l t i v e r s e  i s  r e a l ,  a n d  t h e  u l t i m a t e ,
P ā r a m ā r t h i k a ,  w h e r e  o n l y  p u r e  c o n s c i o u s n e s s  e x i s t s .  S c i e n c e  s t u d i e s  t h e
s t r u c t u r e  o f  t h e  i l l u s i o n ;  s p i r i t u a l i t y  p u r s u e s  t h e  t r u t h  b e h i n d  i t .

A n c i e n t  c o s m o l o g i e s  m i r r o r  t h e s e  i d e a s .  H i n d u  s c r i p t u r e s  d e s c r i b e  s e v e r a l
w o r l d s  o r  l o k a s ,  c o m p l e t e  w i t h  t h e i r  o w n  l a w s  a n d  b e i n g s ,  w h i l e  B u d d h i s t
t e a c h i n g s  s p e a k  o f  r e a l m s  s h a p e d  b y  k a r m a  a n d  c o n s c i o u s n e s s .  T h e s e  t r a d i t i o n s
s u g g e s t  t h a t  r e a l i t y  i s  l a y e r e d  a n d  i n t e r c o n n e c t e d  s i m i l a r  t o  t h e  m u l t i v e r s e ,  b u t
w i t h  a  m o r a l  a n d  s p i r i t u a l  f o c u s .

S o m e  m o d e r n  s p i r i t u a l  v i e w s  g o  e v e n  f u r t h e r ,  s u g g e s t i n g  t h a t  a  " H i g h e r  S e l f "  o r
" O v e r s o u l "  e x i s t s  a c r o s s  m a n y  u n i v e r s e s  a t  o n c e .  I n  t h i s  m o d e l ,  t i m e  i s  n o t  l i n e a r
b u t  s i m u l t a n e o u s ,  a n d  e a c h  v e r s i o n  o f  o u r s e l v e s  a d d s  t o  a  c o m m o n  e v o l u t i o n  o f
c o n s c i o u s n e s s .  E v e r y  d e c i s i o n  a n d  i n s i g h t  h e r e  i n f o r m s  t h e  t o t a l  j o u r n e y  o f  t h e
s o u l .  I n s t e a d  o f  r e n d e r i n g  l i f e  w i t h o u t  m e a n i n g ,  t h i s  n o t i o n  r e n e w s  i t  a s  a  h u g e
s p i r i t u a l  e c o s y s t e m ,  w h e r e  e v e r y t h i n g  o n e  d o e s  h a s  d i m e n s i o n a l  c o n s e q u e n c e .
U l t i m a t e l y ,  t h e  s p i r i t u a l  a s p e c t  o f  t h e  m u l t i v e r s e  s h i f t s  a t t e n t i o n  f r o m  o u t e r
e x p l o r a t i o n  t o  i n n e r  r e a l i z a t i o n .  I t  r e m i n d s  u s  t h a t  t h e  t r u e  f r o n t i e r  m a y  n o t  l i e
a m o n g  g a l a x i e s  b u t  w i t h i n  c o n s c i o u s n e s s  i t s e l f .  W h e t h e r  o r  n o t  s c i e n c e  p r o v e s
p a r a l l e l  u n i v e r s e s  e x i s t ,  t h e  i d e a  e n c o u r a g e s  u s  t o  l i v e  w i t h  a w a r e n e s s ,
c o m p a s s i o n ,  a n d  p u r p o s e ,  k n o w i n g  t h a t  b e n e a t h  a l l  p o s s i b l e  r e a l i t i e s  l i e s  o n l y
o n e  u n i f y i n g  t r u t h :  c o n s c i o u s n e s s  i t s e l f .
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Isaac Newton, is no doubt, one of history's greatest scientists. He worked in gravity, optics,
thermodynamics, mathematics, alchemy, and many more. His work was so foundational that students are
still learning it in schools today.

In 1665, The Great Plague pandemic started in Europe. It was like Covid-19 pandemic that we witnessed
recently. This forced Newton to stay in his home in the countryside. This quiet time was a huge,
unexpected gift that historians call his "year of wonders." During this pandemic, he started developing his
best ideas about gravity, light, and an entirely new branch of mathematics called calculus.

His greatest book, the “Philosophiæ Naturalis Principia Mathematica” was really considered the rulebook
for the entire universe. It was the book that introduced his three famous laws of motion and his idea of
gravity… the same idea which showed that the force that pulls an apple down to the ground also keeps the
planets in orbit. Rocket science, for example, is built entirely on his third law of motion (for every action,
there is an equal and opposite reaction). By proving that his gravity law worked perfectly with Kepler's
rules for planetary movement, Newton turned the study of space from simply watching the stars into a
proper field of science.

The Principia covered more than just faraway planets. Newton’s laws explained the rise and fall of ocean
tides, showing they were caused by the Moon and Sun's gravitational pull. He also worked out that the
Earth was not a perfect ball, but slightly wide at the middle, so called an oblate spheroid. This clever
prediction was later proven right by global measurements, confirming his accuracy. He even figured out
the very slow wobble of the Earth's axis, which is essential for making long-term astronomical calendars
and charting the ‘heavens’ over thousands of years.

Newton also completely changed how we see light. His experiments with glass prisms showed that white
light is actually a mixture of all colours. This idea led to spectroscopy, a key tool that astronomers use to
find what distant stars are made up of. To help with this, he invented the reflecting telescope in 1668 now
known as the Newtonian telescope. This was a brilliant move, as it used a mirror instead of glass lenses,
getting rid of the fuzzy colour rings that ruined older designs. This invention paved the way for every large
telescope that has come since. His own invention of calculus provided the necessary mathematics to work
out every orbital path and space journey, from probes like Voyager to the Hubble Space Telescope.
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I S A A C  N E W T O N -  P A V I N G  T H E
P A T H  O F  M O D E R N  A S T R O N O M Y

S o u r a j i t  M a n d a l ,  A s t r o n o m y  C a m p

Besides all this brilliance, Newton’s sharp, competitive side was clearly shown in the brachistochrone
problem. His rival, Johann Bernoulli, set a challenge to find the path a ball would take to roll down fastest
between two points. It was meant to be incredibly difficult, which nobody could solve for weeks. The busy
Newton however, received the problem much later, solved it in a single night, and sent the answer to
Bernoulli without signing. Bernoulli immediately realised that this proof was not done by anyone else, but
Newton. He famously declared, "I recognise the lion by his claw." This brilliant solution to finding the best,
fastest path is still used today to plan the most fuel-efficient routes for modern space probes.

 Newton also found a method to calculate the value of pi much easily. At that time, mathematicians used
to bisect polygons on many sides to calculate the approximate value of pi. This was a tedious job. Newton
on the other hand, using calculus, developed a much easier method to work out the value of pi. Working
carefully by hand, Newton found pi to an incredible 16 decimal places in very less amount of time. Even
today, NASA uses 15 decimal places for high accuracy interplanetary navigation, which is sufficient for the
precision needed for missions, as more digits would not significantly improve results for most realistic
calculations. 

Despite Newton being very well known, he was a private person who often argued with other scientists.
Newton’s ideas are the strong foundations for almost all modern physics. His world-changing ideas
continue to push us further towards the stars.

NOVEMBER 2025 36



Have  you  eve r  wondered  what  happens  when  a  s ta r  d ies  no t  j us t  f ad ing  away ,  bu t
co l l aps ing  i n to  someth ing  so  dense  tha t  a  spoonfu l  o f  i t  wou ld  ou twe igh  a  mounta in?
Tha t ’ s  the  s t r ange  and  haunt i ng  s to ry  o f  neu t ron  s ta r s  the  ghos t  hea r t s  o f  the  un i ve r se ,
bo rn  f rom the  exp los i ve  dea ths  o f  mass i ve  suns .  Imag ine  a  s ta r  many  t imes  b igger  than  ou r
Sun ,  g low ing  f i e rce l y  fo r  m i l l i ons  o f  yea rs .  Deep  i ns ide ,  i t  f uses  hyd rogen  i n to  he l i um ,
c rea t i ng  the  ene rgy  tha t  makes  i t  sh ine .  Bu t  s ta r s  a ren ’ t  immor ta l .

 When  the i r  nuc lea r  fue l  r uns  ou t ,  t he i r  ba l ance  co l l apses .  Grav i t y  t akes  ove r ,  pu l l i ng
eve ry th ing  i nward .  The  co re  sh r i nks ,  p ressu re  r i ses ,  and  then  boom!  a  supernova  tea r s  the
s ta r  apa r t  i n  a  cosmic  exp los ion  b r igh te r  than  b i l l i ons  o f  suns .  What  rema ins  i s  as ton i sh ing :
a  t i ny  co re ,  no  b igger  than  a  c i t y ,  ye t  heav ie r  than  the  Sun  i t se l f .  Under  un imag inab le
p ressu re ,  a toms  co l l apse .  

P ro tons  and  e lec t rons  fuse  i n to  neu t rons ,  fo rm ing  a  s i ng le  g igan t i c  a tomic  nuc leus  a
neut ron  s ta r .  To  g rasp  how ex t reme th i s  i s ,  imag ine  squeez ing  Mount  Eve res t  i n to  a
teaspoon .  Tha t ’ s  the  dens i t y  we ’ re  t a l k i ng  about .  The  g rav i t y  on  a  neu t ron  s ta r  i s  so
in tense  tha t  i f  you  d ropped a  pebb le  f rom jus t  one  mete r  above ,  i t  wou ld  h i t  the  su r face  a t
a  speed  c lose  to  2  m i l l i on  k i l omete rs  pe r  hou r .  No  pause ,  no  fa l l  j u s t  i n s tan t  impact .  And
yet ,  t hese  ghos t l y  s ta r s  a re  no t  da rk  tombs .  

Many  sp in  r ap id l y ,  f l a sh ing  beams o f  r ad i a t ion  i n to  space .  I f  t hose  beams sweep ac ross
Ea r th ,  we  see  a  s teady  rhy thm o f  b l i nks  l i ke  the  pu l se  o f  a  cosmic  hea r tbea t .  These  a re
pu l sa r s ,  sp inn ing  hundreds  o f  t imes  pe r  second .  One  neut ron  s ta r ,  named PSR J 1748-
2446ad ,  sp ins  more  than  700  t imes  eve ry  second  fas te r  than  a  b lender ,  made  en t i re l y  o f
c rushed  a toms .  I ns ide ,  th i ngs  ge t  even  s t r anger .  Sc ien t i s t s  be l i eve  the  mat te r  i n  a  neu t ron
s ta r ’ s  co re  i s  so  compressed  tha t  the  l aws  o f  phys i cs  beg in  to  b reak  down .

 The  i n te r io r  m igh t  conta in  exot i c  fo rms  o f  mat te r  pe rhaps  “qua rk  soup , ”  the  raw mate r i a l
f rom wh ich  a l l  pa r t i c l es  were  once  made .  No  l abora to ry  on  Ea r th  can  rec rea te  these
cond i t i ons ;  neu t ron  s ta r s  a re  the  un i ve r se ’ s  own exper iments  i n  the  imposs ib le .  Somet imes ,
they  don ’ t  s tay  a lone .  Two neut ron  s ta r s  can  co l l i de ,  un leash ing  ene rgy  so  power fu l  t ha t  i t
shakes  the  f ab r i c  o f  spacet ime i t se l f .  These  r ipp les  ca l l ed  g rav i t a t iona l  waves  were  f i r s t
de tec ted  on  Ea r th  i n  2017 .  

Tha t  s i ng le  cosmic  event  no t  on l y  p roved  E ins te in ’ s  theor ies  r i gh t  bu t  a l so  revea led
someth ing  b rea th tak ing :  the  co l l i s i on  fo rged  go ld ,  p l a t i num ,  and  o the r  heavy  e lements .  I n
o the r  words ,  the  p rec ious  meta l s  we  t reasu re  on  Ea r th  were  c rea ted  i n  the  f i e r y  embrace
of  dy ing  s ta r s .  

Fo r  someth ing  so  sma l l ,  neu t ron  s ta r s  ca r r y  enormous  mean ing .  They  rem ind  us  tha t
end ings  i n  the  un i ve r se  a re  r a re l y  f i na l .  Even  a f te r  a  s ta r  exp lodes ,  a  p iece  o f  i t  su rv i ves
sp inn ing ,  g low ing ,  wh i spe r i ng  ac ross  the  vo id .  They  a re  remnants  o f  chaos  tu rned  i n to
beauty ,  des t ruc t ion  tu rned  i n to  c rea t ion .  So ,  nex t  t ime  you  look  up  a t  the  qu ie t  n igh t  sky ,
th i nk  o f  them t i ny ,  i nv i s ib le  hea r t s  bea t i ng  somewhere  i n  the  d i s tance .  

Each  one  i s  p roo f  tha t  even  i n  dea th ,  t he  un i ve r se  cont i nues  to  c rea te .  Because
somet imes ,  the  b r igh tes t  s ta r s  don ’ t  f ade  away .  They  j us t  become sma l l e r  dense r  and
in f i n i te l y  more  mys te r ious .  
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W H E N  S T A R S  C O L L A P S E :  T H E
S T R A N G E  L I F E  O F  N E U T R O N  S T A R S  

V a r s h a  S  K ,  i A s t r o n o m e r
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A S T R O P H O T O G R A P H S  F R O M  S P A C E  T E A M

Moon Captured by Vetrivel. T, iAstronomer 

Moon dressed like Saturn (due to clouds) Captured by Mr. Ranjith
Kumar E, Regional Product Manager, STEPL.

V I S U A L  A R T S  F R O M  S P A C E  -
A S S O C I A T E D  A S T R O N O M E R S
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E d w i n  H .  H a l l  ( N o v e m b e r  7 ,
1 8 5 5  –  N o v e m b e r  2 0 ,  1 9 3 8 )
w a s  a n  A m e r i c a n  p h y s i c i s t
b e s t  k n o w n  f o r  d i s c o v e r i n g
t h e  H a l l  E f f e c t  i n  1 8 7 9 .

H i s  e x p e r i m e n t  s h o w e d  t h a t  w h e n  a
m a g n e t i c  f i e l d  i s  a p p l i e d  p e r p e n d i c u l a r  t o
a n  e l e c t r i c  c u r r e n t  i n  a  c o n d u c t o r ,  a
m e a s u r a b l e  v o l t a g e  a p p e a r s  a c r o s s  i t .  T h e
H a l l  E f f e c t  r e m a i n s  v i t a l  i n  m o d e r n  p h y s i c s
.  ( I m a g e  C r e d i t s :  b i o g r a f i a s y v i d a s )

Happy Birthday
Edwin H. Hal l

C .  V .  R a m a n  ( 7  N o v e m b e r
1 8 8 8  –  2 1  N o v e m b e r  1 9 7 0 )
w a s  a n  I n d i a n  p h y s i c i s t
c e l e b r a t e d  f o r  d i s c o v e r i n g
t h e  R a m a n  E f f e c t  i n  1 9 2 8 ,   

w h i c h  e x p l a i n s  h o w  l i g h t  c h a n g e s  i t s
w a v e l e n g t h  w h e n  i t  p a s s e s  t h r o u g h  a
t r a n s p a r e n t  m a t e r i a l .  F o r  t h i s  d i s c o v e r y ,  h e
r e c e i v e d  t h e  N o b e l  P r i z e  i n  P h y s i c s  i n  1 9 3 0 .
H i s  p i o n e e r i n g  r e s e a r c h  l a i d  t h e  f o u n d a t i o n
f o r  R a m a n  s p e c t r o s c o p y ,  a  k e y  t o o l  i n
p h y s i c s  a n d  m a t e r i a l  s c i e n c e . ( I m a g e  C r e d i t s :
y o u n g . d o w n t o e a r t h )

C. V. Raman

November 7, 1888

H a r l o w  S h a p l e y  ( N o v e m b e r  2 ,
1 8 8 5  –  O c t o b e r  2 0 ,  1 9 7 2 )  w a s
a n  A m e r i c a n  a s t r o n o m e r  w h o
a d v a n c e d  t h e  u n d e r s t a n d i n g
o f  t h e  M i l k y  W a y .  H e  f o u n d  

Harlow Shapley

t h a t  t h e  S u n ’ s  p o s i t i o n  i s  n o t  a t  t h e  g a l a x y ’ s
c e n t r e ,  b u t  i n  i t s  o u t s k i r t s ,  a  g r o u n d b r e a k i n g
d i s c o v e r y  t h a t  r e s h a p e d  c o s m i c  p e r s p e c t i v e .
H e  a l s o  c o n t r i b u t e d  t o  d e b a t e s  o n  t h e  s c a l e
o f  t h e  u n i v e r s e  a n d  p o p u l a r i s e d  a s t r o n o m y
t h r o u g h  e d u c a t i o n  a n d  o u t r e a c h . ( I m a g e
C r e d i t s :  W i k i p e d i a )

November 2, 1885
November 7, 1855

C a r l  E d w a r d  S a g a n
( N o v e m b e r  9 ,  1 9 3 4  –
D e c e m b e r  2 0 ,  1 9 9 6 )  w a s  a n
A m e r i c a n  a s t r o n o m e r ,
a s t r o p h y s i c i s t ,  a n d  s c i e n c e   

c o m m u n i c a t o r .  H e  p o p u l a r i s e d  s c i e n c e
t h r o u g h  b o o k s  l i k e  C o s m o s  a n d  t h e  a w a r d
w i n n i n g  T V  s e r i e s  o f  t h e  s a m e  n a m e ,  i n s p i r e d
g e n e r a t i o n s  t o  e x p l o r e  t h e  u n i v e r s e .  H e  a l s o
p l a y e d  a  k e y  r o l e  i n  N A S A  m i s s i o n s ,  l e a v i n g
a  l a s t i n g  l e g a c y  i n  b o t h  s c i e n c e  a n d  p u b l i c
e d u c a t i o n . ( I m a g e  C r e d i t s :  n m s p a c e m u s e u m )

Carl Sagan

November 9, 1934

Vesto Sl ipher

November 11, 1875

Vesto Slipher (November 11, 1875
– November 8, 1969) was an
American astronomer who
performed the first measurements
of radial velocities for galaxies. 

H e  d i s c o v e r e d  d a r k  a b s o r p t i o n  b a n d s  i n  t h e
s p e c t r a  o f  J u p i t e r ,  S a t u r n ,  a n d  N e p t u n e ,
l e a d i n g  t o  t h e  i d e n t i f i c a t i o n  o f  t h e i r
a t m o s p h e r i c  c h e m i c a l  c o n s t i t u e n t s  a n d
m a r k i n g  a  m i l e s t o n e  i n  p l a n e t a r y
s p e c t r o s c o p y  a n d  a t m o s p h e r i c  s t u d i e s .
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Happy Birthday

J o h n  W .  R a y l e i g h  ( 1 2
N o v e m b e r  1 8 4 2  –  3 0  J u n e
1 9 1 9 2 )   w a s  a  B r i t i s h  p h y s i c i s t
k n o w n  f o r  h i s  g r o u n d b r e a k i n g
w o r k  i n  a c o u s t i c ,  o p t i c s ,  f l u i d

John Rayle igh

d y n a m i c s .  H e  d i s c o v e r e d  R a y l e i g h  s c a t t e r i n g ,   
r e a s o n  w h y  t h e  s k y  a p p e a r s  b l u e  a n d  c o -
d i s c o v e r e d  t h e  n o b l e  g a s  a r g o n ,  r e c e i v e d  t h e
N o b e l  P r i z e  i n  P h y s i c s  i n  1 9 0 4 .  H i s  r e s e a r c h
l a i d  t h e  f o u n d a t i o n  f o r  m o d e r n  p h y s i c s .
( I m a g e  C r e d i t s :  W i k i m e d i a  c o m m o n s )

November 12, 1842

W i l l i a m  H e r s h e l  ( 1 5  N o v e m b e r
1 7 3 8  –  2 5  A u g u s t  1 8 2 2 )  w a s  a
G e r m a n  b o r n  B r i t i s h
a s t r o n o m e r  a n d  c o m p o s e r ,
b e s t  k n o w n  f o r  d i s c o v e r i n g  

Will iam Herschel

t h e  p l a n e t  U r a n u s  i n  1 7 8 1 ,  e x p a n d i n g  t h e
S o l a r  S y s t e m .  H e  i n v e s t i g a t e d  i n f r a r e d
r a d i a t i o n ,  b u i l t  a d v a n c e d  t e l e s c o p e s  f o r  h i s
o b s e r v a t i o n s  a n d  s t u d i e d  t h o u s a n d s  o f  s t a r s
a n d  n e b u l a e .  H i s  w o r k  l a i d  t h e  f o u n d a t i o n
f o r  m o d e r n  a s t r o n o m y . ( I m a g e  C r e d i t s :
W i k i p e d i a )

November 15, 1738

A l a n  S h e p a r d  ( N o v e m b e r  1 8 ,
1 9 2 3  –  J u l y  2 1 ,  1 9 9 8 )  w a s  a n
A m e r i c a n  a s t r o n a u t ,  n a v a l
a v i a t o r ,  a n d  t e s t  p i l o t ,  f a m o u s
f o r  b e i n g  t h e  f i r s t  A m e r i c a n  

i n  s p a c e  o n  M a y  5 ,  1 9 6 1 ,  a b o a r d  F r e e d o m  7 .
H e  l a t e r  c o m m a n d e d  t h e  A p o l l o  1 4  m i s s i o n  i n
1 9 7 1 ,  b e c o m i n g  t h e  f i f t h  p e r s o n  t o  w a l k  o n
t h e  M o o n .  K n o w n  f o r  h i s  c o u r a g e  a n d
d e t e r m i n a t i o n ,  h e  b e c a m e  a  s y m b o l  o f
A m e r i c a ’ s  p i o n e e r i n g  s p i r i t  i n  h u m a n  s p a c e
e x p l o r a t i o n . ( I m a g e  C r e d i t s :  W i k i p e d i a )

Alan Shepard

November 18. 1923

E d w i n  P o w e l l  H u b b l e
( N o v e m b e r  2 0 ,  1 8 8 9  –
S e p t e m b e r  2 8 ,  1 9 5 3 )  w a s  a n
A m e r i c a n  a s t r o n o m e r  w h o
r e v o l u t i o n i z e d  u n d e r s t a n d i n g

o f  t h e  u n i v e r s e .  H e  p r o v i d e d  t h e  f i r s t
o b s e r v a t i o n a l  e v i d e n c e  t h a t  o t h e r  g a l a x i e s
e x i s t  b e y o n d  t h e  M i l k y  W a y  a n d  f o r m u l a t e d
H u b b l e ’ s  L a w ,  s h o w i n g  t h a t  t h e  u n i v e r s e  i s
e x p a n d i n g  a n d  t h e  H u b b l e  S p a c e  T e l e s c o p e
w a s  l a t e r  n a m e d  i n  h i s  h o n o u r . ( I m a g e
C r e d i t s :  W i k i p e d i a )  

Edwin Hubble

November 20, 1889

C h r i s t i a n  D o p p l e r  ( 2 9
N o v e m b e r  1 8 0 3  –  1 7  M a r c h
1 8 5 3 )  w a s  a n  A u s t r i a n
p h y s i c i s t  a n d  m a t h e m a t i c i a n
b e s t  k n o w n  f o r  d i s c o v e r i n g   

t h e  D o p p l e r  e f f e c t ,  w h i c h  e x p l a i n s  h o w  t h e
f r e q u e n c y  o f  w a v e s ,  c h a n g e s  f o r  a n  o b s e r v e r
m o v i n g  r e l a t i v e  t o  t h e  s o u r c e .  T h i s  p r i n c i p l e
i s  w i d e l y  u s e d  t o  m e a s u r e  t h e  m o t i o n  o f
s t a r s  a n d  g a l a x i e s ,  m a k i n g  h i m  a  p i v o t a l
f i g u r e  i n  u n d e r s t a n d i n g  w a v e  b e h a v i o u r  a n d
m o t i o n . ( I m a g e  C r e d i t s :  W i k i p e d i a )

Christ ian Doppler

November 29, 1803



HISTORICAL EVENTS 
OF NOVEMBER

HISTORICAL EVENTS 
OF NOVEMBER

GALACTICA

Hooker Telescope Sees First Light
On November 2, 1917, the Hooker Telescope at Mount Wilson
Observatory in California saw “first light,” marking a new era
in observational astronomy. With its 100-inch mirror, it was
the world’s largest telescope for over three decades. This
powerful instrument enabled Edwin Hubble to discover
galaxies beyond the Milky Way and prove the universe’s
expansion. The Hooker Telescope transformed our cosmic
perspective, shifting astronomy from charting stars to
understanding the universe’s structure and evolution. Its
legacy continues to inspire astronomers and physicists alike.
(Image credits: sciencephoto.com)

Laika Launches into Orbit

On November 3, 1957, the Soviet Union launched Sputnik 2,
carrying Laika, the first living creature to orbit Earth. This
historic flight marked a major milestone in space exploration,
proving that life could survive launch and weightlessness.
Though Laika’s journey ended tragically, her mission paved
the way for human spaceflight and raised global awareness
about the ethics of animal testing. The spacecraft transmitted
vital biological data, and Laika became a symbol of both
scientific progress and compassion. Her legacy endures in
memorials and the hearts of space enthusiasts worldwide.
(Image credits: rferl.org)
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Mars Global Surveyor Launches
On November 7, 1996, NASA launched the Mars Global
Surveyor (MGS), a pioneering orbiter designed to map the
Martian surface with unprecedented detail. After arriving at
Mars in September 1997, MGS began a multi-year mission,
capturing high-resolution images, studying the planet’s
topography, gravity, and magnetic field. It revealed layered
terrains, ancient river valleys, and signs of past water activity
that reshaping our understanding of Mars’ climate history.
MGS operated for nearly a decade, far exceeding its original
mission timeline, and laid the groundwork for future missions
like Mars Odyssey and Curiosity. (Image credits: NASA.gov)

On November 1, 1977, astronomer Charles Kowal discovered
Chiron at Palomar Observatory, identifying a mysterious
object orbiting between Saturn and Uranus. Initially
classified as an asteroid, Chiron later revealed comet-like
behavior, earning dual status as both a minor planet and a
comet designated 2060 Chiron and 95P/Chiron. It became
the first known centaur, a class of icy bodies with unstable
orbits crossing those of the giant planets. Chiron’s discovery
expanded our understanding of the solar system’s
transitional zones and hinted at a population of hidden,
hybrid objects beyond the asteroid belt.
(Image credits: astrobiology.com)

Discovery of Chiron
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Voyager 1’s Saturn Flyby
On November 12, 1980, NASA’s Voyager 1 spacecraft
performed a close flyby of Saturn, revealing the planet’s
majestic rings and complex moons in unprecedented detail.
The probe captured stunning images of Saturn’s
atmosphere, discovered intricate ring structures, and
studied magnetic fields and radiation belts. It also provided
the first close-up views of Titan, Saturn’s largest moon,
hinting at a thick atmosphere and possible surface liquids.
This encounter marked a turning point in outer solar system
science, propelling Voyager 1 on its journey toward
interstellar space where it continues to send data today.
(Image credits: inspiredpencil.com)

The Great Leonids Meteor Storm
On the night of November 12–13, 1833, North America
witnessed the Great Leonids Meteor Storm, with an estimated
100,000 meteors per hour streaking across the sky. The
dazzling display terrified many and inspired awe, becoming a
pivotal moment in public interest in astronomy. It was the first
meteor storm widely documented in newspapers and
journals, leading scientists to recognize meteors as celestial
phenomena rather than atmospheric ones. The event helped
establish the link between meteor showers and cometary
debris, laying the foundation for modern meteor science.
(Image credits: brian.carnell.com)
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Venera 14’s Final Transmission
On November 13, 1982, the Soviet spacecraft Venera 14 sent
its final data from the surface of Venus before succumbing to
the planet’s extreme conditions. Having landed months earlier,
it transmitted groundbreaking information about Venusian soil
composition, atmospheric pressure, and temperature. The
probe captured images and even deployed a mechanical arm
to test surface texture. Venera 14’s endurance in the hostile
environment, nearly 500°C and crushing pressure,
demonstrated Soviet engineering prowess and expanded our
understanding of Earth’s sister planet. It is one of the most
successful Venus lander missions in history.
(Image credits: space.com)

On November 11, 2019, skywatchers witnessed a rare
celestial alignment: Mercury passed directly between Earth
and the Sun, appearing as a tiny black dot gliding across the
solar disk. This event, known as a transit of Mercury, occurs
only about 13 times per century. Visible from parts of the
Americas, Europe, and Africa, the 2019 transit lasted nearly
five and a half hours. Scientists used the opportunity to refine
orbital models and calibrate solar instruments. For observers,
it was a striking reminder of the clockwork precision of our
solar system. (Image credits: yorku.ca)

Mercury Transit Across the Sun
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Transmission of the Arecibo Message
On November 16, 1974, scientists at the Arecibo Observatory in
Puerto Rico beamed a powerful radio signal toward the M13
globular star cluster, 25,000 light-years away. Known as the
Arecibo Message, humanity’s first deliberate attempt to
communicate with extraterrestrial intelligence. The binary-
coded signal contained information about Earth’s biology,
mathematics, and technology which includes a human figure
and DNA structure. The transmission showcased advances in
radio astronomy and sparked global interest in SETI (Search
for Extraterrestrial Intelligence). It remains a cultural and
scientific milestone in our quest to connect across the
cosmos. (Image credits: ianwarn.net)

Explorer 66 Launches to Study Cosmic Radiation
On November 18, 1989, NASA launched Explorer 66, also
known as COBE (Cosmic Background Explorer), to
investigate the faint microwave radiation left over from the
Big Bang. This mission provided the first detailed
measurements of the cosmic microwave background (CMB),
confirming the universe’s origin in a hot, dense state. COBE’s
data supported the Big Bang theory and revealed tiny
temperature fluctuations, seeds of galaxies we see today. Its
groundbreaking results earned John Mather and George
Smoot the Nobel Prize in Physics in 2006, and set the stage
for future missions like WMAP and Planck. (Image credits:
science.nasa.gov)
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Zarya Module Launches
On November 20, 1998, the Russian-built Zarya module was
launched into orbit, marking the beginning of the International
Space Station (ISS). As the first component of the ISS, Zarya
provided essential power and propulsion, laying the
foundation for a global collaboration in space. Its successful
deployment initiated one of the most ambitious engineering
and scientific projects in human history. Over the years, the
ISS has become a hub for international research, technological
innovation, and peaceful cooperation among nations. Zarya’s
launch was the first step toward a permanent human presence
in low Earth orbit. (Image credits: esa.int)

On November 14, 1971, NASA’s Mariner 9 made history by
becoming the first spacecraft to orbit another planet, Mars.
Arriving during a global dust storm, it initially saw only a
blank, reddish haze. But as the storm cleared, Mariner 9
revealed towering volcanoes, vast canyons, and dried
riverbeds, reshaping our understanding of the Red Planet. Its
success paved the way for future Mars missions and marked
a turning point in planetary exploration.
(Image credits: alchetron.com)

Mariner 9 Becomes First Orbiter of Mars
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Discovery of the First Pulsar
On November 28, 1967, Jocelyn Bell Burnell and Antony
Hewish discovered the first pulsar, PSR B1919+21, while
analyzing radio signals at Cambridge University. Initially
dubbed “LGM-1” (Little Green Men), the regular pulses
sparked speculation about extraterrestrial origins. Soon, they
realized it was a rapidly rotating neutron star emitting beams
of radiation. This breakthrough revealed a new class of
celestial objects and deepened our understanding of stellar
evolution. Pulsars became vital tools for studying gravity,
timekeeping, and even detecting gravitational waves. Bell
Burnell’s discovery remains one of the most iconic moments
in modern astrophysics. (Image credits: space.com)

Hubble Captures NGC 7027
On November 28, 2000, the Hubble Space Telescope captured
breathtaking images of NGC 7027, a young and compact
planetary nebula in the constellation Cygnus. The images
revealed intricate layers of gas and dust sculpted by stellar
winds from the dying central star. With ultraviolet and infrared
filters, Hubble exposed glowing arcs, knots, and shock fronts,
evidence of dynamic processes shaping the nebula. NGC
7027’s vivid colors and complex structure made it a favorite
among astronomers and educators, showcasing Hubble’s
power to unveil the beauty and physics of stellar death.
(Image credits: apod.nasa.gov)
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Galileo Sketches the Moon
On November 30, 1609, Galileo Galilei used his handmade
telescope to observe the Moon and created detailed sketches
that challenged centuries of celestial belief. Instead of a
smooth, perfect sphere (as taught by Aristotelian cosmology)
Galileo’s drawings revealed rugged terrain, craters, and
mountains. These observations, published in Sidereus Nuncius
(1610), provided visual evidence that celestial bodies were not
flawless and unchanging. Galileo’s lunar sketches marked a
turning point in scientific thought, laying the foundation for
telescopic astronomy and the modern understanding of the
cosmos.  (Image credits: planetarymapping.elte)

On November 26, 2011, NASA launched the Mars Science
Laboratory mission, carrying the Curiosity Rover aboard an
Atlas V rocket from Cape Canaveral. Designed to explore Gale
Crater, Curiosity was the most advanced rover ever sent to
Mars, equipped with a suite of instruments to study the
planet’s geology, climate, and potential for past life. Its
successful landing in August 2012 using a daring “sky crane”
maneuver captivated the world. Curiosity has since uncovered
evidence of ancient lakes and organic molecules, transforming
our understanding of Mars as a once-habitable world.
(Image credits: science.nasa.gov)

Curiosity Rover Launches to Mars
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**Answers for this month puzzles will be shared in next magazine.

CROSSWORDCROSSWORDCROSSWORD

Astronomy Word Puzzle

Across Down
4. Which astronomer who proved Andromeda is
a separate galaxy?
7. Which Greek astronomer first catalogued
Corona Borealis?
8. Sputnik 1 was launched from which
cosmodrome in Kazakhstan?
9. In which Indian state is the Semiconductor
Laboratory (SCL) located?
10. The Nebra Sky Disk was discovered in which
country?

1. What is the name of the first known
interstellar object to pass through our Solar
System, discovered in 2017?

2. What type of formation was the “Mars's
Bright Angel” region once shaped by?
3. Which company uses AI for real-time network
optimization and low-latency internet services?
5. Which spacecraft first captured Saturn’s
hexagonal north-pole pattern in the 1980s?
6. What does Corona Borealis mean in Latin?
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