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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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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

MD’ s  Message
Education is integral to
humankind growth and
it strongly contributes
towards innovation and
developments. Space is
transforming India to
provide better learning
opportunities through
Experiential and Hands-
on learning in the very niche field of
Astronomy and Space Science. Our
mission to build from the grassroots level
is what drives us stronger and to
inculcate scientific temperament so the
next generation can be entrepreneurs,
scientists, and astronauts!

Mr. Shivam Gupta,
 MD, SPACE
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BepiColombo's Celestial Waltz: Unlocking
Mercury's Magnetic Mysteries

Chopsticks catch: SpaceX’s starship
booster lands in style on flight 5

Cosmic Kaleidoscope: Solar storm
unleashes auroras
 
India inaugurates world’s highest imaging
Cherenkov MACE telescope in Ladakh

Isro Chief S Somnath receives prestigious
IAF World Space Award

Axiom Space, Prada Unveil Spacesuit
Design for Moon Return

China Launches 3 Astronauts To Tiangong
Space Station In "Dream" Mission

Arecibo Observatory’s Collapse

Highlights of September 2024
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The workshop included a highly interact ive session where part ic ipants received hands-on tra in ing in
al igning telescopes and project ing solar images. Using methods l ike solar f i l ters ,  pinhole projectors ,  and
solar te lescopes,  attendees observed fascinat ing solar features,  part icular ly sunspots ,  gaining valuable ,
pract ical  exper ience in solar observat ion.

One standout act iv i ty demonstrated how to safely project the Sun’s image using a telescope equipped
with a front-mounted solar f i l ter .  Part ic ipants a lso exper imented with UV-sensit ive beads,  which
highl ighted the presence of u ltraviolet l ight and enhanced their  appreciat ion for the Sun’s character ist ics .
These interact ive elements provided an enjoyable ,  memorable learning exper ience.

Safety was pr ior i t ized throughout ,  as part ic ipants were guided on safe and unsafe solar observat ion
techniques. They learned to use cert i f ied solar f i l ters and proper equipment ,  ensur ing they could explore
solar phenomena without r isk ing eye damage. The workshop introduced specia l ized tools l ike mirror
projectors and solar v iewing goggles ,  giv ing attendees a wel l-rounded understanding of safe solar
observat ion.

The workshop’s overarching goal was to spark cur iosity and appreciat ion for astronomy, foster ing a safe
approach to explor ing the Sun. The col laborat ion between Space India and the American Center
successful ly combined theoret ical  and hands-on learning, leaving part ic ipants with the knowledge, tools ,
and excitement to explore the cosmos safely .  The shared enthusiasm and awe among attendees marked
the success of this impactful  educat ional in it iat ive.

On October 15 ,  2024, an astronomy workshop took place at the Space Off ice in Dwarka,  organized by
Space India in col laborat ion with the American Center .  Part ic ipants from schools l ike Imperia l  Her itage
School ,  Gurugram, and Genesis Global School ,  Noida,  learned essent ia l  solar observat ion techniques.
Guests were welcomed warmly by the Space team, sett ing an excited tone for a day of learning. The
workshop began with an engaging presentat ion by an expert ,  expla in ing the Sun’s features and safe
viewing pract ices.  Part ic ipants and teachers explored solar observat ion methods,  marvel ing at sunspots
through specia l ized equipment.

The workshop emphasized safe solar v iewing, h ighl ight ing the dangers of direct sunl ight to the eyes and
introducing safe tools for explor ing our Sun.
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IGNITING CURIOSITY: A HANDS-ON ASTRONOMY
WORKSHOP ON SAFE SOLAR OBSERVATION
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On the 15th of October 2024, a spectacular Saturn-Moon occultation was captured from the SOAR
Centre at DPS, Sector-19, Faridabad. The rare celestial event began at 12:30 AM IST when the Moon,
in its orbit, slowly moved in front of Saturn, gradually obscuring the planet and its iconic rings from
view. At 1:31 AM IST, Saturn majestically reappeared from the Moon’s bright limb, offering a stunning
sight as it emerged back into the night sky.

The occultation unfolded in a graceful sequence, with Saturn’s luminous disk and rings slowly
disappearing behind the darker edge of the Moon, creating the mesmerizing illusion that the planet
was being swallowed by the lunar surface. This celestial dance offered a rare and breathtaking
glimpse of planetary alignment in real-time, showcasing the dynamic nature of the cosmos.  The
contrast between Saturn’s brilliant rings and the Moon’s dark limb heightened the beauty of this
cosmic ballet. 

M e s m e r i z i n g  S a t u r n - M o o n  O c c u l t a t i o n
C a p t u r e d  a t  S O A R  C e n t r e ,  F a r i d a b a d

Space  Group  H igh l ights

The event was meticulously documented using a
Celestron Edge HD 14-inch telescope, known for
its exceptional optical clarity, along with the ZWO
ASI 385 MC planetary camera, which specializes in
capturing detailed planetary images. The efforts to
photograph this spectacle were led by Mr. Vikrant
Narang, Mr. Deepanshu Rai, and observatory
education officer Mr. Javed Alam.

This occultation not only highlighted the marvel of
astronomical alignments but also demonstrated
the SOAR Centre’s commitment to inspiring
students and astronomy enthusiasts by bringing
the wonders of the universe to their doorstep.

Saturn disappearing behind the Moon captured through SOAR’s telescope.

Saturn reappearance captured through SOAR’s telescope.
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World Space Week 2024, celebrated from October 4th to October 10th, became an extraordinary
opportunity to inspire young minds and ignite a passion for space exploration across schools affiliated with
SPACE India's Universe in the School (UITS) program. The theme, “Space and Climate Change,” provided
the perfect backdrop for students to delve into the role of space science in addressing one of the most
pressing global challenges. This year, the celebrations were marked by an impressive array of interactive
activities that aimed to cultivate curiosity, foster creativity, and deepen understanding of our universe
among students of various age groups.

Throughout the week, students were immersed in the marvels of the cosmos through hands-on workshops,
astronomy sessions, creative competitions, and engaging exhibits that brought space closer to home. The
events offered a blend of education and excitement, allowing students to develop their scientific inquiry
while nurturing their imaginations. Such efforts to cultivate early interest in space science can have lasting
impacts, potentially guiding these young learners toward future careers in the field—a key objective for
both the schools and SPACE India. This collective mission aligns with the broader goals of India's space
agency, ISRO, which continues to inspire the nation with its groundbreaking achievements and vision of a
prosperous space-faring future.

One of the most impactful celebrations took place at K. R. Mangalam World School, Vaishali, where SPACE
India organized a Cosmic Night on October 17th to coincide with the Super Full Moon. The event drew
students and their families into a night of celestial observations and engaging space-themed activities such
as stomp rocketry, hydro rocketry, and creative competitions such as the Stellar Dress-Up contest, where
students embodied celestial bodies, astronauts, and scientists in a fun, interactive display.

Similarly, the spirit of exploration was palpable at DPS Greater Faridabad, where a three-day Planetarium
Show from October 7th to October 9th captivated 993 students from grades I to IX. The event offered a
virtual tour of the night sky, immersing students in the beauty of celestial objects and constellations.
Divided into age-appropriate sessions, younger students marveled at shows like Puppy on the Moon, while
older students explored the depths of space with Back to Moon and Deep Sky presentations. 

At St. Martin Diocesan School, Delhi Cantt, the Cosmic Mind Forum on October 15th took a different route,
focusing on career aspirations in space science. Retd. Wing Commander Satyam Kushwaha, a decorated
fighter pilot and space expert, addressed over 400 students, sharing his experiences in military aviation and
space exploration. His message resonated deeply, encouraging students to dream big and think critically
about pursuing careers in space. 
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Across the city, at K. R. Mangalam School, Vikaspuri, students celebrated the week with creative, hands-on
activities that encouraged students to express their knowledge of space through art and crafts. Galaxy
Making, Astro Art, Constellation Crafting, and Astro-Doodling were just a few of the activities that saw
participation from students in grades I to VIII. Students explored the beauty of the cosmos in a tactile and
imaginative way, translating their knowledge into colorful and innovative creations. Older students engaged
with the theme of “Space and Climate Change” through astro-quizzes and video podcasts.

One of the most memorable celebrations took place at G.D. Goenka Public School, Model Town, where
students from classes 2 to 5 participated in week-long space-themed activities. The school’s event lineup
combined art, science, and hands-on exploration, allowing students to dive into topics such as planetary
systems, stars, and constellations, creating a holistic space-learning experience that ignited their
imaginations.

At Bal Bharati Public School, Pitampura, the celebrations took a thought-provoking turn with the Space
and Climate Change Debate, where students from grades VI to VIII presented their ideas on the
intersection of space science and environmental stewardship. This was complemented by a Space-Themed
Art Competition and documentary screenings, including a film about Dr. Vikram Sarabhai, inspiring students
to learn more about the pioneering spirit behind India’s space endeavors.

Meanwhile, Sri Venkateshwar International School, Dwarka, brought younger students into the fold with
creative drawing activities that allowed them to imagine themselves as astronauts, aliens, and space
explorers. The students’ joyful participation underscored the power of imagination in shaping young minds,
sparking enthusiasm for space science even at an early age.

These events across Delhi’s schools illustrate the extraordinary impact of World Space Week 2024 and
SPACE India’s commitment to promoting space science education. Students learned about the wonders of
the universe while gaining an understanding of how space science can address critical challenges, such as
climate change. As India looks toward the future of space exploration, nurturing the curiosity and ambitions
of today’s students will contribute to the next generation of space scientists, engineers, and innovators.
The collaborative efforts of schools, educators, and SPACE India are crucial in this mission, helping to
elevate India’s position in global space research while inspiring the future leaders of our space program.
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On 23rd October 2024, Delhi Public School, Sector-19, Faridabad, hosted an exciting evening observation session
for Group 3-5 beginner and elementary-level students as part of the "Universe for All" program. The event, held
from 6:00 PM to 8:00 PM, offered students an enriching opportunity to explore fascinating celestial phenomena
such as occultations, eclipses, transits, and conjunctions. 

A PowerPoint presentation in the school auditorium provided a detailed overview of two recent astronomical
events—the Saturn-Moon occultation on 15th October and the Pleiades-Moon occultation on 20th October.
Students learned valuable insights from the Saturn-Moon occultation and Pleiades-Moon occultation, including the
precise timing and interaction of celestial orbits, and the dynamic movement of these bodies. They gained an
understanding of relative sizes, distances, and three-dimensional space, while also exploring planetary
atmospheres, refining orbital data, and developing practical telescope and observation skills.

After the presentation, students were taken to the SOAR Centre (Space Observatory and Research) for practical
telescope observations. Beginner-level students excitedly observed Venus and Saturn, while the elementary-level
group marveled at the magnificent view of Saturn and the distant Andromeda Galaxy. 

The students were enthralled by the experience, expressing immense enthusiasm as they saw these celestial
wonders with their own eyes. The seamless blend of theoretical knowledge and hands-on learning made the
session highly engaging and educational. Many students shared their excitement about the newfound
understanding of how celestial bodies move and align in space.

This event not only strengthened the students' grasp of astronomy but also ignited their curiosity for future
stargazing activities, leaving them eager for more such astronomical adventures. It was a memorable session,
underscoring the school's dedication to providing interactive, educational experiences through the "Universe for
All" program.
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From Theory to Telescope: DPS Faridabad’s
'Universe for All' Inspires Future Astronomers



SPACE ARCADE held its Monthly Telescopic Observation event on October 14, 2024, in Delhi, gathering
astronomy enthusiasts from different regions. Attendees brought along telescopes, binoculars, and other
gear to explore the night sky together.

During the session, participants enjoyed stunning views of the Moon, Venus, and Saturn, with close-up
glimpses of lunar craters, Venus in its various phases, and Saturn’s iconic rings. The SPACE ARCADE team
demonstrated telescope setup and alignment, guiding participants through the use of different models and
answering questions. They also provided an introduction to basic astrophotography, encouraging attendees
to capture their observations.

Telescopes available at the event included the Space Voyage 8" F/6 Dobsonian, NexStar 4SE Computerized
GoTo Telescope, Space Launcher 114 AZ, and Celestron Astromaster 70AZ, each offering unique
perspectives of the celestial objects on view.

The event inspired curiosity and hands-on learning, making it a memorable experience for everyone involved.
SPACE ARCADE aims to continue these monthly sessions, inviting more people to explore the wonders of
the universe.
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The team also studied the direct interaction between charged particles in the solar wind and plasma around
Mercury and BepiColombo itself. This process is complicated by the fact that when the spacecraft is facing
the sun, it is heated and cooled, and heavier charged particles called ions can't be detected because
BepiColombo becomes electrically charged and repels them. However, when BepiColombo slips into the
shadow of Mercury, cool ions in a sea of plasma become detectable, allowing BepiColombo to see ions of the
elements oxygen, sodium, and potassium around Mercury.
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The BepiColombo spacecraft, a joint mission between
the European Space Agency (ESA) and Japan
Aerospace Agency (JAXA), is making rapid flybys of
Mercury, the solar system's smallest planet. These
flybys are helping scientists understand the planet's
magnetic field, which forms a protective magnetic
bubble around it and guards against charged particles
in the solar wind. However, scientists are curious about
why this tiny inner planet's magnetic field is much
weaker than ours. Because Mercury is closer to the sun
than Earth, its magnetic bubble experiences a far more
intense pummeling from the solar wind. 
One of BepiColombo's main tasks is to investigate this
interaction and the properties of Mercury's magnetic
field. 

They conducted their research
with the aid of BepiColombo's
Mercury Plasma Particle
Experiment (MPPE) suite of
instruments, which were active
during the June 2023 flyby. They
combined data was collected by
MPPE with computer modeling,
revealing the origins of
interacting particles and
features of Mercury's magnetic
bubble. 

The expected structures like
the'shock' boundary between
the free-flowing solar wind and
the magnetosphere, as well as
passing through the 'horns'
flanking the plasma sheet were
seen.

An  i l l u s t r a t i on  o f  magne t i c  f i e l d s  su r round i ng
Mercu r y  t he  c l o ses t  p l ane t  t o  t he  sun .

( Image  c red i t :  Robe r t  Lea /NASA)

Mercu r y ' s  magne t i c  f i e l d  a s  obse r ved  by  Bep iCo lombo  w i t h
va r i ous  f ea tu res  l abe l ed .  ( Image  c red i t :  ESA/JAXA)

The spacecraft will build a dynamic dual-picture of the space environment around Mercury by separating into
different units: the ESA-controlled Mercury Planetary Orbiter (MPO) and the JAXA-led Mercury
Magnetospheric Orbiter (MMO). The six planned flybys have given operators tantalizing hints at the sort of
science the mission will deliver when truly in place. The fast flybys of Mercury have also provided glimpses of
Mercury that wouldn't be possible from orbit. The team crossed Mercury's magnetosphere in about 30
minutes, moving from dusk to dawn and at the closest approach of just 146 miles (235 km) above the planet's
surface.
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CHOPSTICKS CATCH: SPACEX’S STARSHIPCHOPSTICKS CATCH: SPACEX’S STARSHIPCHOPSTICKS CATCH: SPACEX’S STARSHIP
BOOSTER LANDS IN STYLE ON FLIGHT 5BOOSTER LANDS IN STYLE ON FLIGHT 5BOOSTER LANDS IN STYLE ON FLIGHT 5

The biggest and most powerful rocket ever built took to the skies again. And this time, it came
back. SpaceX has successfully launched its 400-foot-tall Starship vehicle for the fifth time ever,
sending it aloft from its Starbase site in South Texas. 

The mission aimed to break new ground for Starship and spaceflight in general by returning
Starship's huge first-stage booster, known as Super Heavy, directly to its launch mount, catching
it with the "chopstick" arms of the launch tower in a bold and unprecedented maneuver. About
seven minutes after liftoff, SpaceX's Super Heavy executed what appeared to be a bull's-eye
landing, hovering near the Mechazilla launch tower as the tower captured it with its metal arms.

SpaceX also aimed to send Starship's 165-foot-tall upper stage, known as Starship or simply
Ship, to space and bring it back to Earth with a splashdown in the Indian Ocean. That occurred
about 65 minutes after liftoff, with the Ship firing three of its six engines to hover over the ocean
before tipping over and exploding. SpaceX's founder and CEO, Elon Musk, agreed that a big step
towards making life multiplanetary was made that day.

The vehicle was designed to be fully and rapidly reusable, which combined with Starship's
unprecedented power could revolutionize spaceflight. NASA is a believer in the vehicle, selecting
it to be the first crewed lander for its Artemis program of moon exploration. If all goes to plan,
Starship will land NASA astronauts on Earth's nearest neighbor for the first time through Artemis
3 mission, which is targeted to launch in September 2026. 

Flight 5 Starship featured some significant modifications compared to its predecessors. One of
the key upgrades on Starship ahead of flight was a complete rework of its heat shield, with
SpaceX technicians spending more than 12,000 hours replacing the entire thermal protection
system with newer-generation tiles, a backup ablative layer, and additional protections between
the flap structures.

In the end, the late-November estimate for Flight 5 proved pessimistic. It is safe to assume that
SpaceX wants to launch another Starship mission relatively soon. Last month, SpaceX conducted
a static fire with the Flight 6 Ship vehicle.

GALACTICA
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"Auroral activity is normally found above the
polar regions; therefore, its visibility so south
(Ladakh) means that it has caused unusually
severe geomagnetic storms there, prompted by
a set of CMEs by the Sun.".

Indian Institute of Astrophysics (IIA) scientists
along with Bhabha Atomic Research Center
(BARC) scientists recorded such auroras on the
night of 10-11 October, 2024. They were
captured on all-sky cameras while observers saw
them naked. The occurrence was the fourth such
incident in the solar cycle going on.

GALACTICA
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Recently, flare on sun enabled those lights to
become visible from locations of even lower
latitudes, stated IIA professor Annapurni
Subramaniam. Earth's geomagnetic scale for
storm categorized the storm a G4; this basically
causes interference on Earth's magnetic field
lines, meaning an upsurge of more pronounced
and intense light display that characterized the
northern aurora as well. 

The particles come into the atmospheric
components where it excites those atoms
responsible for the emission of red light through
which that solar wind is shown to observers
through the lights in question under aurora.

ISRO's Dr. S Somanath has stated that Indian
satellites are safe and not affected by the storm.
BARC warned that such solar storms may cause
interference in high frequency radio
communications and can lead to radiation risks
to satellites, so it is a must to monitor space
weather phenomena for potential impacts on
critical infrastructure and global communication
systems.

Red aurora captured from Stakna, outside Leh. (Photo
Credit: Indian Institute of Astrophysics and Bhabha Atomic

Research Center)

One  o f  t he  r a re s t  k i nds  o f  ce l e s t i a l  l i gh t s- the  b r i gh tes t  r ed  au ro r a s-  had  been  seen  i n
Leh  i n  Ladakh ,  r e su l t i ng  f r om an  i n tense  so l a r  s to rm  p rompted  by  i nc reased  so l a r
ac t i v i t y , "  s a i d  ISRO o f f i c i a l s .  
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INDIA INAUGURATES WORLD’S HIGHEST IMAGING
CHERENKOV MACE TELESCOPE IN LADAKH

On October 4, 2024, Dr. Ajit Kumar Mohanty, Secretary of the Department of Atomic Energy
(DAE), officially opened the Major Atmospheric Cherenkov Experiment (MACE) Observatory at
Hanle, Ladakh. Built in-house by BARC with assistance from ECIL and other Indian industrial
partners, MACE is the tallest imaging Cherenkov telescope in the world located at an altitude of
~4,300 m and the largest in Asia. Commemorative plaques were unveiled during the inauguration,
which was a component of the DAE's Platinum Jubilee festivities.

During his speech, Dr. Mohanty commended the teamwork that went into MACE, emphasizing its
importance for studying cosmic rays and its potential to improve our knowledge of high-energy
gamma rays. He hoped that MACE will inspire future generations and urged youngsters to seek
jobs in astronomy. 

Other speakers were Dr. Annapurni Subramaniam, who highlighted the fruitful partnership between
DAE and the Indian Institute of Astrophysics, and Shri Ajay Ramesh Sule, who stressed the harmony
between scientific study and tourism at the Hanle Dark Sky Reserve.

The event included a guided tour of the observatory, a special film highlighting the progress of the
MACE project, and a picture compilation of the project's voyage. By improving India's astrophysics
and cosmic-ray research capacities, the MACE telescope hopes to further knowledge of
phenomena like black holes and supernovae worldwide. Additionally, it aims to promote
international cooperation, establishing India as a major force in the world scientific community and
motivating upcoming researchers in the area.

Secretary DAE & Chairman AEC inaugurates the MACE observatory at Hanle, Ladakh. (Source: BARC)



.  

On 14th October 2024, ISRO received the International Astronautical Federation (IAF) World Space
Award for its remarkable Chandrayaan 3 mission. ISRO’s chairman S. Somanath accepted the award on
the organizations behalf during the 75th International Astronautical Congress in Baku, Azerbaijan.

The IAF World Space Award is one of the highest recognitions in the field of space exploration. It
celebrates individuals or organizations that have made outstanding contributions to space science and
innovation. And Chandrayaan 3 was the perfect candidate for the award. Its successful landing near the
Lunar South Pole made India the first country to reach the previously untouched region. This
achievement solidified India’s place as a key player in space exploration. 

Held in Milan, Italy, the award ceremony honors India's groundbreaking achievements to lunar exploration
and the increasing leadership it is assuming in the international space community. Despite the difficulties
faced by its predecessor, Chandrayaan-2, Dr. Somanath guided this project to its eventual success. The
scientific payloads, for instance, produced invaluable information about sulfur and other elements found
in the lunar soil. 

M a n y  s c i e n t i s t s  a n d  e n g i n e e r s
a r o u n d  I n d i a  h a v e  b e e n
m o t i v a t e d  b y  C h a n d r a y a a n - 3 ,
w h i c h  h a s  i n c r e a s e d  t h e
n a t i o n ' s  y o u t h  i n t e r e s t  i n  S T E M
s u b j e c t s  a n d  s p a c e  e x p l o r a t i o n .
A s  a  r e s u l t ,  c h a n c e s  f o r  g l o b a l
c o o p e r a t i o n  h a v e  i n c r e a s e d ,
a n d  I n d i a  i s  u n q u e s t i o n a b l y  i n  a
p o s i t i o n  t o  i n f l u e n c e  h o w  i t s
s p a c e  e x p l o r a t i o n  d e v e l o p s  i n
t h e  f u t u r e .

ISRO CHIEF S SOMNATH RECEIVES 
PRESTIGIOUS IAF WORLD SPACE AWARD
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Axiom Space,  Prada Unvei l
Spacesuit  Design for  Moon Return
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Axiom Space and Prada have unveiled the fl ight design of the Axiom Extravehicular Mobility Unit
(AxEMU) spacesuit for NASA's Artemis II I mission at the International Astronautical Congress in
Milan, Italy. The outer-layer design and materials work were jointly developed by the two industry
leaders, blending creativity and engineering to enhance the next-generation spacesuit design.
Axiom Space used a dark cover layer for display purposes to conceal the suit's proprietary
technology, while the spacesuit worn on the lunar surface wil l be made from a white material that
reflects heat and protects astronauts from extreme high temperatures and lunar dust. 

Prada's in-depth knowledge and experience on materials and production processes supported
innovative work in addition to the spacesuit cover layer. Prada's design and product development
team worked alongside Axiom Space engineers on customized material recommendations and
features to protect astronauts against the unique challenges of the lunar environment and
visually inspire future space exploration. The AxEMU program exemplifies how the commercial
space industry is enabling non-traditional partnerships to enhance space exploration capabil it ies.

The Exploration Extravehicular Mobility Unit (xEMU) spacesuit, which NASA is developing,
provides enhanced performance, safety, and flexibil ity. The suit can tolerate the high
temperatures of the lunar south pole and fits a variety of crew members. It has robust cooling
technologies, regenerable carbon dioxide scrubbing, an onboard diagnostic system, and several
redundant systems. 

Life support systems, pressure garments, avionics, and other cutting-edge technology are all part
of the spacesuit architecture. Axiom Space, SpaceX, and NASA facil it ies have conducted
significant testing and simulations of the AxEMU. With crewed underwater experiments and a
pressurized simulation, the suit is almost finished with development.



With its space program becoming the third to place humans in orbit and having successfully landed
robotic rovers on Mars and the Moon, China is accelerating its efforts to realize its "space dream"
under President Xi Jinping. The centerpiece of the program is the Tiangong space station, which is
expected to launch a crewed expedition to the Moon by 2030 with the goal of establishing a base
there. 

During their stay aboard Tiangong, the Shenzhou-19 crew will conduct a number of experiments,
some of which will use "bricks" composed of materials that mimic lunar dirt. Tests will be conducted
on these goods to determine their performance under various situations, including severe radiation,
gravity, and temperature. Because materials transportation into space is expensive, Chinese
scientists hope to be able to use lunar soil for the construction of the future base.

The Shenzhou-19 mission is primarily about "accumulating additional experience," according to
Jonathan McDowell, an astronomer at the Harvard-Smithsonian Center for Astrophysics in the
United States. China has invested billions of dollars into developing an advanced space programme
on par with the United States and Europe, with its Chang'e-4 probe landing on the far side of the
moon in 2019 and a small robot on Mars in 2021. 

China Launches 3 Astronauts To T iangong
Space Stat ion In "Dream" Mission

GALACTICA
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Three Chinese astronauts have embarked on a "dream" mission to the Tiangong space station,
which includes the nation's only female spaceflight engineer. In order to meet the space program's
lofty target of landing humans on the moon by 2030 and eventually building a lunar outpost, the
new team will carry out experiments. Wang Haoze, 34, became the third Chinese woman to take
part in a crewed mission when the Shenzhou-19 mission launched from the Jiuquan Satellite Launch
Center in northwest China. 

In late April or early May of next year, the Shenzhou-19 crew, led by Cai Xuzhe, will make their way
back to Earth. Cai, a 48-year-old veteran of the air force, contributes expertise from his time spent
aboard Tiangong during the 2022 Shenzhou-14 trip. The crew is now "fully prepared mentally,
technically, physically, and psychologically" for the mission ahead.

Astronauts Cai Xuzhe (right), Song Lingdong (centre) and Wang Haoze waving to the crowd during a 
departure ceremony ahead of the launch. (PHOTO: AFP)



On 1st December 2020, radio astronomy took a hit when the support cables holding up Arecibo's
instrument platform gave way, causing the platform to crash onto the observatory's iconic and massive
reflector dish. This was a cultural, historic, and academic loss, and four years later, we learned the
probable cause of the structural failure. 

Arecibo Observatory, also known as the National Astronomy and Ionosphere Center (NAIC), was an
observatory in Barrio Esperanza, Arecibo, Puerto Rico. Completed in 1963, Arecibo was known for its
approximately 305 m  inverted spherical dome reflector dish that took advantage of a natural sinkhole,
with its receiver and radar transmitters held by cables 150 m above the dish. For 53 years it was the
world's largest single-aperture telescope until China's Five-hundred-meter Aperture Spherical Telescope
(FAST) claimed the title in 2016. 

Arecibo has played a crucial role in radar and radio astronomy and was utilised by NASA for its Near-
Earth Object Program. It also played a part in the Search for Extraterrestrial Intelligence (SETI) program.
Throughout its lifetime, Arecibo made many scientific discoveries that changed our understanding of the
universe. 

Arecibo’s demise was a short time coming. In August 2020 one of the cables holding up the instrument
platform snapped and damaged the reflector dish. A similar incident took place in November 2020,
threatening the structural integrity of the support structure. After engineers inspected the site, Arecibo's
owners announced for safety reasons, the telescope would be decommissioned through a controlled
demolition. Unfortunately, before the demolition date, one of the world's most powerful telescopes gave
way. 

Shortly after the loss a committee was put together to investigate the cause of the structural failure. 4
years on, they have released a report that detailed the probable causes. The committee identified that
the failure sequence started 39 months earlier when Hurricane Maria visited the island in September
2017. The committee identified hidden failures that should have been caught during the post-hurricane
inspection were missed. These failures were fractures in the cable and socket from zinc decay.  While
the committee isn't sure about the cause of the zinc decay, they believe that Arecibo's powerful
electromagnetic radiation environment caused an accelerated rate of metal decay. This is the first
documented case of zinc decay causing a structural failure. 

Arecibo may never collect radio data again. However, the site has transitioned into an education centre
and will continue its legacy as the epicentre of astronomical discovery. 

Arecibo Observatory’s Col lapse:  The Untold
Story of  Cable Fai lure and Z inc Decay
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Arecibo Observatory before collapse
(Image credit: NASA)

Arecibo Observatory after collapse
(Image credit: Noticel)
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' B l o o d - S o a k e d '  E y e s :  N A S A ' s  W e b b
&  H u b b l e  E x a m i n e  G a l a x y  P a i r

As t ronomers  have  cap tu red  t he  h i ghes t - re so l u t i on  image  ye t  o f  t he  i n te r ac t i ng
sp i r a l  ga l a x i e s  IC  2 163  and  NGC 2207 ,  t hanks  to  t he  comb ined  e f fo r t s  o f  t he  J ames
Webb  Space  Te l e scope  and  t he  Hubb le  Space  Te l e scope .  Th i s  s t unn i ng  image ,
wh i ch  me rges  m id- i n f r a red  l i gh t  f r om Webb  w i t h  v i s i b l e  and  u l t r a v i o l e t  l i gh t  f r om
Hubb le ,  r e vea l s  i n t r i c a te  de ta i l s  o f  t he  ga l a x i e s '  i n t e r ac t i on .

The  sma l l e r  ga l a xy ,  IC  2 163 ,  appea r s  to  be  c reep i ng  beh i nd  t he  l a rge r  NGC 2207 ,
t hough  t he  two  have  on l y  g r a zed  each  o the r  so  f a r .  The  image  shows  shock  f r on t s
and  t i da l  d i s to r t i ons  i n  t he  ga l a x i e s ’  a rms ,  whe re  t he i r  ma te r i a l  may  have  co l l i ded ,
p roduc i ng  b r i gh t ,  ve i n- l i ke  s t r uc tu res .  These  " e ye l i d s "  and  o the r  r ed-h igh l i gh ted
fea tu res  i nd i ca te  t he  ga l a x i e s '  e vo l v i ng  shapes  due  to  t he i r  g r a v i t a t i ona l  encoun te r .

Bo th  ga l a x i e s  a re  unde rgo i ng  r ap id  s t a r  f o rma t i on ,  p roduc i ng  a round  24  new s t a r s
t he  s i ze  o f  t he  Sun  each  yea r—s ign i f i c an t l y  mo re  t han  ou r  M i l k y  Way .  Seve ra l
supe rnovae  have  a l so  occu r r ed  i n  t hese  ga l a x i e s ,  con t r i bu t i ng  to  t he  r e shap i ng  o f
gas  and  dus t  and  p romot i ng  t he  b i r t h  o f  new s t a r s .

I n  t he  f u tu re ,  a s  t hese  ga l a x i e s  con t i nue  to  i n te r ac t ,  t hey  may  even tua l l y  me rge ,
r e shap i ng  t he i r  co res  and  a rms  wh i l e  c rea t i ng  new s te l l a r  f o rma t i ons .  Howeve r ,  o ve r
t ime ,  s t a r  f o rma t i on  w i l l  s l ow  as  t he  ga l a x i e s '  gas  supp l i e s  dep l e te ,  l e ad i ng  to  a
more  s t ab l e  con f i gu r a t i on .  Fo r  now ,  t he  image  o f f e r s  a  v i v i d  snapsho t  o f  a  d r ama t i c
cosm ic  encoun te r .

FROM THE EYES OF WEBB - OCTOBER 2024
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James Webb Space Telescope deciphers
the origins of Pluto's icy moon Charon

Using the James Webb Space Telescope
(JWST) ,  astronomers have detected carbon
dioxide and hydrogen peroxide on Pluto’s
largest moon,  Charon.  This breakthrough sheds
l ight on the moon’s composit ion and history .
Although scient ists had previous ly found water
ice ,  ammonia-bear ing species ,  and organic
compounds on Charon,  these new f indings are
s igni f icant because carbon dioxide and
hydrogen peroxide had e luded ear l ier
observat ions.
Led by Si lv ia Protopapa from the Southwest
Research Inst i tute ,  the team used JWST’s
Near-Infrared Spectrograph (NIRSpec) to f i l l
gaps in our understanding of Charon’s surface.
The detect ion of these molecules not only add

to the known composit ion of Charon but a lso h ints at the moon's format ion and the
ir radiat ion processes that have shaped i ts surface.  These f indings help sc ient ists better
understand icy bodies in the distant regions of our solar  system, offer ing c lues about their
evolut ion and the processes they’ve undergone over t ime.

James Webb Space Telescope studies
dusty 'pancakes' feeding baby stars and

birthing planets
Using JWST, astronomers have captured a
clearer v iew of the gas and dust "pancakes"
surrounding young stars ,  crucia l  for their
growth and planet format ion.  These
protoplanetary disks ,  r ich in mater ia l ,  feed the
stars whi le shaping their  future planetary
systems.
The JWST provided new ins ights into the gas
f lows,  or "winds of change, "  that sculpt these
disks .  In a groundbreaking discovery ,  the
te lescope detected evidence for a long-
theor ized process through which young stars
gather mater ia l  f rom their  surrounding disks .

A team of astronomers from the Univers i ty of Ar izona,  led by I lar ia Pascucci ,  studied four
edge-on protoplanetary disk systems. Their  observat ions offer a g l impse into what our solar
system and the sun looked l ike 4.6 bi l l ion years ago,  before Earth and other p lanets formed.
These f indings provide the most comprehensive v iew yet of the forces shaping star and
planetary system format ion ,  so lv ing a key mystery in astrophysics .



NASA's Webb Reveals Unusual Jets of
Volatile Gas from Icy Centaur 29P
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NASA’s  James  Webb Space  Te lescope  has  o f fe red  g roundbreak ing  i ns igh ts  i n to
Centau r  29P/Schwassmann-Wachmann 1  (29P) ,  an  i cy  ob jec t  o rb i t i ng  between
Jup i te r  and  Neptune .  Or ig ina l l y  f rom the  Ku ipe r  Be l t ,  cen tau rs  l i ke  29P a re  i n  a
t rans i t i ona l  s tage  between  p r imord ia l  i cy  bod ies  and  comets ,  show ing  s igns  o f  ac t i ve
outgass ing .  Webb ’ s  Nea r- In f ra red  Spect rograph  (N IRSpec)  de tec ted  ca rbon
monox ide  (CO)  and  ca rbon  d iox ide  (CO2)  j e t s  on  29P ,  revea l i ng  a  comp lex
compos i t i on .  The  CO2 je t s  emerged f rom the  centau r ’ s  no r th  and  south  po les ,  wh i l e
a  CO je t  po in ted  no r thward ,  mak ing  th i s  the  f i r s t  de f i n i t i ve  de tec t ion  o f  CO2 on  a
centau r .

Th i s  va r i ab i l i t y  i n  CO and  CO2 abundances  ac ross  29P ’ s  su r face  sugges ts  tha t  i t s
nuc leus  may  be  an  aggregate  o f  d i s t i nc t  mate r i a l s ,  poss ib l y  fo rmed f rom the  fus ion
o f  sepa ra te  p r imord ia l  ob jec ts ,  cha l l eng ing  p r io r  assumpt ions  about  Ku ipe r  Be l t
ob jec t  compos i t i on .  Sc ien t i s t s  a re  espec ia l l y  i n te res ted  i n  unders tand ing  the
mechan i sm beh ind  29P ’ s  ou tgass ing  s ince  i t s  d i s tance  f rom the  Sun  means  tha t
sub l imat ion ,  wh ich  t yp ica l l y  d r i ves  comet  ac t i v i t y ,  i s  un l i ke l y  to  be  wate r-based .

The  resea rch  team a ims  to  conduct  ex tended obse rva t ions  o f  29P to  l ea rn  i f  the  j e t s
change  ove r  t ime ,  potent i a l l y  uncover ing  fu r the r  i ns igh ts  i n to  the  p rocesses  d r i v i ng
i t s  pe r iod ic  ou tbu rs t s .  Expand ing  know ledge  about  centau rs  l i ke  29P cou ld  a l so
enhance  ou r  unders tand ing  o f  the  so l a r  sys tem’s  fo rmat ion  and  evo lu t ion .



BRIGHT DEEP SKY OBJECTS

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.

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 by the Italian astronomer Giovanni
Hodierna. 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.

  Neptune 
Well-positioned evening planet that reaches
peak altitude of 35° in darkness all month.

      Saturn
Well-presented evening planet in Aquarius.
It will remain visible throughout the month.

LUNAR CALENDAR
IMPORTANCE OF MOON PHASES

FOR STARGAZERS
One might wonder why it is important to refer to moon
phases for star gazing. The reason is that the phases of
the Moon reflect a great deal of 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 2024

             Mercury          
Evening planet, reaches greatest eastern
elongation on 15 November. Not ideally placed.                            

   Venus
Improving evening planet, setting nearly three
hours after the Sun at the end of November. 

   Mars  
Well-placed red planet. Located 2° from
M44 end of month.

    Uranus
Opposition on 17 November and beautifully
presented all month long. 

PLANETS VISIBILITY

    Jupiter 
Approaching opposition and well presented in
Taurus. Visible mid to late evening all month.

NOVEMBER 2024
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The Andromeda Galaxy is a barred
spiral galaxy and is the nearest major
galaxy to the Milky Way. Originally
named Andromeda Nebula, for
several centuries, with a magnitude
of 3.4 is visible through naked eye.  
Andromeda Galaxy is approximately
2.5 million light-years from Earth and
is heading our way.

https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/


On November 15 ,  the night  sky wi l l  l ight  up with the Beaver Moon,
marking 2024's  last  supermoon.  This  ful l  moon,  set  to reach peak
i l lumination at  3  a .m. ,  has i ts  or igins in  Native American,  Colonial
American,  and European folklore.  Named for  the season when beavers
prepare their  lodges for  winter ,  the Beaver  Moon is  a  reminder of  nature’s
cycle  as animals  prepare for  colder  months.

A supermoon occurs when the moon reaches i ts  ful l  phase whi le  at  i ts
closest  point  to Earth,  an event that  can make i t  appear up to 14% larger
and 30% brighter .  This  November,  skywatchers can enjoy the fourth and
final  supermoon of  the year ,  a  celest ia l  phenomenon that  has graced the
skies s ince August 's  Blue Moon.  NASA explains that  because the moon's
orbit  around Earth is  e l l ipt ical ,  i ts  distance from Earth changes,  which is
why supermoons appear s l ight ly  larger  and brighter  than typical  ful l
moons.

Adding to the spectacle ,  the Beaver  Moon wi l l  appear near  the Pleiades
star  c luster—often cal led the "Seven Sisters"—in the constel lat ion Taurus.
For those in  the Northern Hemisphere,  the moon’s  appearance alongside
this  famous cluster  adds a  v isual  treat  for  the night .  Meanwhi le ,  Mercury
wi l l  a lso make a  br ief  appearance in  the evening sky the fol lowing day as
it  reaches i ts  greatest  e longation east  of  the Sun,  a  short-l ived
opportunity to see the e lusive planet .

This  ful l  moon has many names ref lect ing cultural  tradit ions around the
world.  The Cree and Assiniboine cal l  i t  the Frost  Moon,  whi le  the
Anishinaabe know it  as  the Freezing Moon,  marking the arr ival  of  frost
and the shift  toward winter .  The Tl ingit  refer  to i t  as  the Digging Moon,
signal ing animals ’  preparat ions for  the cold,  and the Dakota and Lakota
people cal l  i t  the Deer Rutt ing Moon,  a  reference to deer  mating season.
Whether cal led the Beaver  Moon or  the Frost  Moon,  November’s  ful l
moon reminds us of  nature’s  rhythm. As i t  shines br ight ly  in  the night
sky,  i t  br ings a  sense of  awe and connection to tradit ions that  have long
marked the arr ival  of  winter .
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Each November, as Earth passes through the debris trail of Comet 55P/Tempel-Tuttle,
the annual Leonid meteor shower lights up the sky. This small comet, with a nucleus 2.24
miles wide, completes its orbit every 33 years. Having last come close to the Sun in 1998,
Tempel-Tuttle will return in 2031. Named after its co-discoverers, Ernst Tempel and
Horace Tuttle, Tempel-Tuttle is classified as a periodic comet, as noted by the “P” in its
name, which designates comets with orbits under 200 years. These comets continually
refresh their trails of debris each time they loop around the Sun.

Approximately every 33 years, the Leonids have the potential to surge into a meteor
"storm," delivering more than 1,000 meteors per hour. The most legendary of these
storms took place in 1966, when thousands of meteors per minute fell across the sky,
appearing like a brief, spectacular “rain.” The last storm-level event occurred in 2002,
though the Leonids generally appear as a more modest annual shower.

Viewing the 2024 Leonids:
From November 6 to 30, meteor enthusiasts can look skyward for the Leonids, peaking
around November 17. This year, however, the nearly full moon may obstruct some of the
fainter meteors, though the brighter fireballs and fast-moving streaks could still be
visible. The Leonids are some of the fastest meteors, hurtling through the sky at 44 miles
(71 kilometers) per second, sometimes producing colorful, long-lived trails.

In New Delhi, the shower becomes visible around 11:48 p.m. when the Leonids’ radiant
point, located in the constellation Leo, rises in the eastern sky, continuing until dawn at
around 6:17 a.m. The shower’s best display may occur before dawn, as the radiant
reaches its highest point around 7:00 a.m. This optimal positioning brings meteors
directly into Earth’s view, creating more visible, short trails near the radiant. At other
times, the meteors will appear to enter at an angle, producing longer, dramatic streaks
that traverse more of the sky.

With the peak predicted at 6:00 p.m. on November 17, viewers may experience the best
shows after the radiant rises later that night. For stargazers, it’s a perfect opportunity
to witness an event that, while not storm-level this year, continues to capture the
imagination with the Leonids’ promise of cosmic wonder.
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Place: New Delhi / Date: 17th November / Time: 07.55 p.m.

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.

CONJUNCTIONS FOR THE MONTH

Conjunction of Moon and Saturn
On November 11th, the Ringed planet Saturn

and the Moon will have the closest approach

in the night sky & reaching an altitude of 48°

above the south-eastern horizon. The Moon

will be at magnitude -12.46, and Saturn at

magnitude 0.88. And it will be visible around

05.02 p.m. at noon till 09:14 p.m. 

Conjunction of Moon and Jupiter
On November 17th, the Moon, and the

Giant planet Jupiter will appear very

close to each other in the night. They

will be in the North-eastern direction.

Moon is at a magnitude of -12.69, the

planets Jupiter is at a magnitude of

-2.62. The Moon, Mars and Jupiter,

together will be seen in the evening sky

around 07.55 p.m.

Conjunction of Moon and Mars
On November 20th, the Red planet Mars and

the Moon will have the closest approach in

the night sky & reaching an altitude of 11°

above the eastern horizon. The Moon will be

at magnitude -12.28, and Mars at magnitude

-0.27. And it will be visible around 10.30 p.m.,

before midnight.Place: New Delhi/ Date: 20th November / Time: 10.30 p.m. 

Place: New Delhi/ Date: 11th November / Time: 14.30 p.m. 
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URANUS AT  OPPOSITION
 On November 17, Uranus reaches opposition, positioning itself directly opposite the Sun
from Earth’s perspective, making it ideally visible throughout the night. Under dark skies and
with good eyesight, Uranus can be spotted without any visual aid, but binoculars or a small
telescope will make it much easier to see this distant planet clearly.

What Is Opposition: “Opposition occurs when the Sun, Earth, and planet lie along a straight
line with the Earth in the middle,” thus putting the Sun and planet on opposite sides of the
Earth, hence the term ‘Opposition’. This means that the planet is as close to the Earth as
possible and will appear as big and as bright as it can ever get. This is a great time to see
and observe planets in the night sky occur when they are at opposition. During opposition,
the planet appears at its most prominent and brightest, and it is above the horizon for much
of the night. For stargazers and astrophotographers, it is an ideal time to view and
photograph the superior planets. Planetary oppositions for Jupiter, Saturn, Uranus, and
Neptune occur almost every year, as Earth's much faster orbit passes between these planets
and the Sun.

GALACTICA
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Viewing Details:
Location in the Sky: Uranus will lie in the constellation Taurus.
Best Times: It will be visible from around 7:05 p.m. to 5:08 a.m.
Viewing in New Delhi: In New Delhi, Uranus will rise in the eastern sky around 7 p.m. at an
altitude of 21°, reaching its highest point of 80° above the southern horizon at around
midnight (12 a.m.). It will set below 21° in the western horizon by 5:08 a.m.

Appearance:
Through Binoculars or a Telescope: Uranus will appear as a small, greenish disk. In favorable
conditions, up to four of its moons might also be visible.
Brightness at Opposition: Its brightness will reach a magnitude of 5.67, making it faint but
observable in dark-sky conditions.

This is an excellent opportunity for enthusiasts to catch a rare, detailed glimpse of the
seventh planet in our solar system.
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Mercury at  Greatest
Eastern Elongation

23 N OV E MB E R  2 024

Mercury, the innermost planet in our solar system, orbits closer to the Sun than Earth
and remains near the Sun in our sky, often hidden by its glare. It becomes visible only
during brief periods when it reaches its greatest elongation—its furthest separation from
the Sun—an event occurring every 3–4 months, alternately in the morning and evening
skies, depending on Mercury’s position east or west of the Sun. When it lies to the east,
it becomes visible in early evening twilight, setting shortly after the Sun. When it’s to
the west, it rises just before sunrise, visible in the morning twilight.

Mercury’s position is always near the ecliptic, the Sun's apparent yearly path across the
sky, which represents the plane of Earth’s orbit and traces through the zodiacal
constellations. Because all planets orbit within roughly the same plane, Mercury’s path
aligns closely with this line. However, as the ecliptic intersects the horizon at different
angles throughout the year, Mercury appears at varying heights above the horizon
during each apparition, despite a similar distance from the Sun. Its separation ranges
from 18 to 28 degrees.

In the current apparition (October–December 2024), Mercury can be seen low in the
western sky at sunset, peaking in brightness at magnitude -0.3 and reaching its
greatest elongation on November 16. 

For observers in New Delhi, this apparition will be challenging, with Mercury only rising
to about 13° above the horizon at sunset on November 20.

Earthsky.org



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

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

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

T a w a n t i n s u y u ,  o r  t h e  R e a l m  o f  t h e  F o u r  P a r t s ,
w a s  t h e  l a r g e s t  e m p i r e  i n  p r e - C o l u m b i a n
A m e r i c a .  C o m m o n l y  k n o w n  a s  t h e  I n c a  E m p i r e ,
i t  l a s t e d  f r o m  1 4 3 8  t i l l  1 5 3 3 ,  c o v e r i n g  m o d e r n -
d a y  P e r u ,  w e s t e r n  E c u a d o r ,  w e s t e r n  a n d  s o u t h
B o l i v i a ,  N o r t h w e s t  A r g e n t i n a ,  t h e  S o u t h w e s t e r n
t i p  o f  C o l u m b i a  a n d  a  l a r g e  p o r t i o n  o f  C h i l e .
T h e  I n c a n  E m p i r e  i s  f a s c i n a t i n g  a s  i t  l a c k e d
s e v e r a l  f e a t u r e s  ( s u c h  a s  t h e  w h e e l ,  t h e  u s e
a n d  k n o w l e d g e  o f  i r o n s  a n d  s t e e l ,  a  w r i t i n g
s y s t e m ,  m o n e y  a n d  m a r k e t s )  w e  a s s o c i a t e  w i t h
c i v i l i z a t i o n s .  Y e t  a t  t h e  s a m e  t i m e ,  t h e y
c o n s t r u c t e d  m o n u m e n t a l  s t o n e w o r k
a r c h i t e c t u r e ,  a n  e x t e n s i v e  r o a d  n e t w o r k  t h a t
r e a c h e d  t h e  c o r n e r s  o f  t h e  e m p i r e ,  h a d  f i n e l y
w o v e n  t e x t i l e s ,  c o u l d  c o m m u n i c a t e  a n d
m a i n t a i n  r e c o r d s  t h r o u g h  k n o t t e d  s t r i n g s  a n d
m a i n t a i n e d  a g r i c u l t u r e  w i t h  i n n o v a t i o n s  i n  a
d i f f i c u l t  c l i m a t e ,  a m o n g  o t h e r  f e a t s .  
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Following the Stars

Map of the Incan Empire shortly
before it fell
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Asteroids: Celestial Forces in Ancient
Myths and Modern Imagination

Astero ids  have  insp i red  a  va r ie ty  o f  myths ,  l egends ,  and f i c t iona l  ta les ,  o f ten  rooted
in  the i r  en igmat ic  p resence in  the  cosmos and the i r  potent i a l  fo r  both  dest ruct ion  and
creat ion .  A l though as te ro ids  themse lves  a ren ’ t  a  cent ra l  theme in  anc ient  mytho logy
(as  they  were  not  we l l  unders tood) ,  some mytho log ica l  s to r ies  invo lve  meteors ,
comets ,  o r  o ther  cosmic  ob jects .  Here  a re  a  few myth ica l  o r  f i c t iona l  i n te rp re ta t ions
that  can  be  re la ted  to  as te ro ids :

Phaethon  and  the  Greek  Myth  of  Cosmic  F i re :  I n  Greek  mytho logy ,  Phaethon ,  the  son
of  He l ios  ( the  sun  god) ,  t akes  cont ro l  o f  h i s  fa ther ’ s  sun  char io t ,  caus ing  chaos  as  he
fa i l s  to  cont ro l  the  horses .  As  he  loses  cont ro l ,  the  char io t  veers  too  c lose  to  the
Ear th ,  scorch ing  the  l and .  Eventua l l y ,  Zeus  s t r i kes  Phaethon down w i th  a  thunderbo l t ,
and  h i s  body  c rashes  to  the  g round .  I n  some in te rp re ta t ions ,  th i s  c rash  cou ld  be
l i nked to  a  meteor i te  o r  as te ro id  impact ,  symbo l i z ing  f ie ry  des t ruc t ion  f rom the
heavens .

Chicxu lub  Impact  and  the  Mayan  Apoca lypse  Myth :  The  as te ro id  impact  tha t  i s
be l i eved to  have  caused the  ex t inc t ion  o f  the  d inosaurs  66  mi l l i on  yea rs  ago le f t  a
c ra te r  a t  Ch icxu lub ,  Mex ico .  I n  modern  in te rp re ta t ions  o f  anc ient  Mayan  mytho logy ,
th i s  event  has  been l i nked to  the  Mayan  apoca lypse  myth .  Wh i le  the  Mayans  d idn ’ t
spec i f i ca l l y  re fe rence an  as te ro id ,  the  be l ie f  i n  cosmic  fo rces  o f  des t ruc t ion  a l igns
w i th  the  imagery  o f  ce les t i a l  bod ies  caus ing  apoca lypt ic  events .

Tiamat  and  Baby lon ian  Creat ion  Myth :  I n  Baby lon ian  mytho logy ,  T iamat  was  a
pr imord ia l  sea  goddess  assoc ia ted  w i th  chaos .  Accord ing  to  the  Enuma E l i sh ,  the
Baby lon ian  c reat ion  myth ,  the  god Marduk  sp l i t  T iamat  in  two to  c reate  the  Ear th  and
the  heavens .  Some modern  specu la t i ve  f i c t ion  wr i te rs  assoc ia te  th i s  s to ry  w i th  the
concept  o f  a  p lanet  o r  l a rge  as te ro id  be ing  shat te red ,  poss ib l y  symbo l i z ing  as te ro id
impacts  o r  the  dest ruc t ion  o f  a  ce les t i a l  body .
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The Tunguska  Event  as  Modern
Myth :  I n  1908 ,  a  mass i ve  exp los ion
occur red  over  the  Tunguska  reg ion
of  S iber i a ,  be l i eved to  have  been
caused by  an  as te ro id  o r  comet
f ragment  exp lod ing  in  the
atmosphere .  Wh i le  th i s  event  i s
h i s to r i ca l l y  recent ,  i t  has  insp i red
many  modern  myths  and legends ,
pa r t i cu la r l y  i n  Russ ian  fo lk lo re .  

Some ta les  descr ibe  the  exp los ion  as
the  wra th  o f  a  god ,  wh i le  o thers
assoc ia te  i t  w i th  a l i en  techno logy  o r
supernatu ra l  occur rences .
Astero ids  in  Modern  F ict ion :  Luc i fe r ’ s  Hammer  ( 1977 )  by  La r ry  N iven  and Je r ry
Pourne l l e :  A  sc ience  f i c t ion  nove l  tha t  descr ibes  the  e f fec ts  o f  a  comet ’ s  impact  on
Ear th .  The  s to ry  b lends  the  sc ience  o f  as te ro id  impacts  w i th  the  myth ic  concept  o f
wor ld-end ing  events ,  p l ay ing  on  human i ty ’ s  fea r  o f  ce les t i a l  ca tas t rophes .

Armageddon ( 1998) :  The Ho l l ywood b lockbuste r  imag ines  a  l a rge  as te ro id  on  a
co l l i s ion  course  w i th  Ear th ,  th rea ten ing  a l l  l i f e .  The  idea  o f  a  cosmic  ob ject  w ip ing  out
c i v i l i za t ion  i s  s teeped in  modern  myth-mak ing ,  where  as te ro ids  become agents  o f
dest ruct ion .

Anc ient  Egypt ian  Ast ronomica l  Be l ie fs :
The Egypt ians  be l ieved in  d i v ine  o rder
(Maat )  and v iewed ce les t i a l  bod ies  as  pa r t
o f  tha t  o rder .  A  cosmic  d i s rupt ion ,  l i ke  a
meteor i te  o r  as te ro id  s t r i ke ,  cou ld  be
in te rp re ted as  a  s ign  o f  d i so rder  o r  chaos .
Though no spec i f i c  myth  re fe rs  d i rec t l y  to
as te ro ids ,  the  cosmic  events  in  Egypt i an
lo re  somet imes  invo lve  ce les t i a l  bod ies
caus ing  d i s rupt ions  in  the  ea r th l y  rea lm .

The Myth  of  Typhon:  I n  Greek
mytho logy ,  the  monst rous  Typhon
was  a  g ian t  who cha l l enged Zeus
fo r  supremacy  over  the  cosmos .
Some vers ions  o f  the  myth
descr ibe  Typhon hur l i ng  f ie ry
s tones  o r  thunderbo l t s  a t  the
gods .  A l though not  exp l i c i t l y  an
as te ro id ,  Typhon ’s  connect ion  w i th
fa l l i ng  ce les t i a l  ob jects  cou ld
symbo l i ze  a  des t ruc t i ve  cosmic
fo rce  s im i l a r  to  an  as te ro id
impact .

As te ro ids ,  wh i le  o f ten  fea red fo r  the i r  des t ruc t i ve  potent i a l ,  a re  a l so  seen in  modern
ta les  as  ha rb ingers  o f  change ,  t rans fo rmat ion ,  o r  renewa l ,  echo ing  themes f rom
anc ient  myths  about  ce les t i a l  bod ies .
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The Proba-3 mission (Image credit: ESA )
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Proba-3
Rocket launches in NOVEMBER 2024
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Ionosfera-M 1  & 2
Date :  November  5 ,  2024 .
Rocket :  Soyuz  2 . 1b  F regat-M.
Agency :  Roscosmos .
Launch  S i te :  S i te  1S ,Vos tochny  Cosmodrome ,
Russ i a .
The  Ionos fe ra-M 1  &  2  m iss ion  i s  the  f i r s t  s tep  i n  a
cons te l l a t ion  des igned  fo r  space  weathe r
mon i to r i ng  as  pa r t  o f  the  Ionozond p ro jec t .  These
two sa te l l i t es ,  deve loped by  JSC VN I IEM
Corpora t ion  fo r  Roscosmos ,  w i l l  he lp  ga the r  da ta  on
Ear th ' s  i onosphere  and  magnetosphere ,  s tudy ing
natu ra l  and  human-made phenomena  tha t  a f fec t
these  reg ions .
Opera t i ng  i n  sun-synch ronous  o rb i t s  a t  a round  800
km a l t i t ude ,  they  w i l l  ca r r y  i ns t ruments  such  as
spect romete rs  fo r  p l asma and  rad ia t ion ,  and  dev ices
fo r  i onospher i c  p l asma energy  ana l ys i s .  Th i s  m iss ion
i s  c r i t i ca l  to  unders tand ing  the  dynamics  o f  the
ionosphere ,  w i th  app l i ca t ions  rang ing  f rom rad io
commun ica t ions  to  sa te l l i t e  opera t ions .

Maiden  F l ight
Date :  November  2024 .
Rocket :  New G len .
Agency :  B lue  Or ig in .
Count ry :  USA .
Launch  S i te :  Launch  Comp lex  36 ,  Cape
Canavera l  Space  Force  Sta t ion ,  FL ,  USA ,
The  Ma iden  F l i gh t  o f  B lue  Or ig in ' s  New G lenn
marks  a  s ign i f i can t  s tep  fo r  the  company ,
debut ing  the i r  heavy- l i f t  rocket  des igned  to
suppor t  a  va r i e ty  o f  m i ss ions ,  i nc lud ing  sa te l l i t e
dep loyment  and  cont r ibu t ions  to  NASA 's  Ar temis
l una r  exp lo ra t ion  p rogram.  S tand ing  ove r  320
feet  t a l l ,  New G lenn  fea tu res  a  mass i ve  seven-
mete r  pay load  fa i r i ng  and  i s  powered  by  seven
BE-4 eng ines  us ing  l i qu id  oxygen  and  l i que f ied
na tu ra l  gas  (LNG) .  
Th i s  rocket  a ims  to  ca r r y  l a rge  pay loads ,  w i th  i t s
reusab le  f i r s t  s tage  capab le  o f  l and ing  on  a  sea
p la t fo rm fo r  fu tu re  m iss ions .  The  f l i gh t  i s  the
cu lm ina t ion  o f  yea rs  o f  deve lopment ,  a im ing  fo r
fu tu re  m iss ions  tha t  i nc lude  co l l abora t ions  w i th
NASA and  commerc ia l  cus tomers .  The  success
o f  th i s  f l i gh t  w i l l  p l ay  a  v i t a l  ro le  i n  B lue  Or ig in ' s
compet i t i veness  i n  the  space  l aunch  i ndus t r y .

NOVEMBER 2024 2 8



425 Project  Fl ight 3

Date :  Novembe r  2024 .
Rocke t :  Fa l con  9  B lock  5 .
Launch  S i t e :  Cape  Canave ra l  Space  Fo rce  S ta t i on ,  FL ,  USA .
The  m i s s i on  w i l l  l a unch  fou r  As t r an i s  M i c roGEO sa te l l i t e s  to
geos t a t i ona r y  o rb i t .  These  sa te l l i t e s ,  deve loped  by  As t r an i s ,  a r e  pa r t
o f  t he  company ' s  e f f o r t  t o  p rov i de  a f fo rdab l e  i n t e rne t  connec t i v i t y  by
u t i l i z i ng  sma l l ,  l ow-cos t  geos t a t i ona r y  s a te l l i t e s .  
Un l i ke  t r ad i t i ona l  l a rge  GEO sa te l l i t e s ,  t hese  M ic roGEO sa te l l i t e s  a re
s i gn i f i c an t l y  sma l l e r  and  o f f e r  mo re  t a rge ted  cove rage  fo r  spec i f i c
r eg ions ,  imp rov i ng  b roadband  access  fo r  unde r se r ved  a reas .  The
Novembe r  l aunch  w i l l  be  a  c r uc i a l  s t ep  i n  expand i ng  As t r an i s ’
cons te l l a t i on ,  enhanc i ng  g l oba l  connec t i v i t y  so l u t i ons  fo r  commerc i a l
and  gove rnmen ta l  u se r s .

Da te :  Novembe r  2024 .
Rocke t :  Fa l con  9  B lock  5 .
Launch  S i t e :  Cape  Canave ra l ,  F l o r i da ,  USA .
The  GSAT-20  m i s s i on  i s  a  c r i t i c a l  pa r t  o f  I nd i a ' s  s a te l l i t e
commun i ca t i ons  deve lopmen t ,  a im ing  to  enhance  i n te rne t  connec t i v i t y
ac ross  t he  coun t r y ,  pa r t i cu l a r l y  i n  r u r a l  and  r emote  a reas .  GSAT-20
w i l l  be  a  h i gh- th roughpu t  commun i ca t i on  sa te l l i t e ,  u t i l i z i ng  advanced
techno log i e s  l i k e  e l ec t r i c  p ropu l s i on  fo r  o rb i t - r a i s i ng  and  s t a t i on-
keep i ng .  Th i s  s a te l l i t e  i s  des i gned  to  p rov i de  h i gh-speed  i n te rne t
se r v i ces  by  o f f e r i ng  subs t an t i a l  bandw id th  and  suppo r t i ng  mu l t i p l e
f r equency  bands .
Th i s  l a unch  ma rks  a  s i gn i f i c an t  s t ep  fo r  I SRO i n  imp rov i ng  I nd i a ' s
d i g i t a l  i n f r a s t r uc tu re  and  i s  pa r t  o f  t he  gove rnmen t ' s  b roade r  p l an  to
boos t  commun i ca t i on  capab i l i t i e s  i n  unde r se r ved  r eg ions .
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Date :  Novembe r  2024 .  
Rocke t :  Fa l con  9  B lock  5 .
Launch  S i t e :  Cape  Canave ra l  Space  Fo rce  S ta t i on ,  FL ,  USA .
The  425  P ro j ec t  F l i gh t  3  i s  pa r t  o f  a  se r i e s  o f  r econna i s sance  sa te l l i t e
l aunches  fo r  Sou th  Ko rea ' s  De fense  Acqu i s i t i on  P rog ram
Admin i s t r a t i on  (DAPA) .  Th i s  t h i r d  m i s s i on  w i l l  dep loy  one  o f  t he  f i ve
p l anned  s yn the t i c  ape r t u re  r ada r  (SAR)  s a te l l i t e s  des i gned  to  p rov i de
de ta i l ed  image r y  f o r  m i l i t a r y  r econna i s sance  pu rposes .  The  sa te l l i t e s
w i l l  be  l aunched  i n to  l ow  Ea r t h  o rb i t  ( 600–700  km a l t i t ude ) ,  p rov i d i ng
Sou th  Ko rea ’ s  m i l i t a r y  w i t h  h i gh- reso l u t i on  ( 30-50  cm)  image r y  to
mon i to r  key  f ac i l i t i e s ,  e spec i a l l y  i n  nea rby  r eg ions .  Th i s  m i s s i on  i s
expec ted  to  s t r eng then  Sou th  Ko rea ' s  na t i ona l  de fense  capab i l i t i e s  by
a l l ow ing  cons i s t en t  obse r va t i on  o f  s t r a teg i c  l oca t i ons  eve r y  two  hou r s  
.  

4x Astranis  MicroGEO

GSAT-20

SpaceX-Sta r l i nk  Group :  SpaceX i s  schedu led  to  l aunch  a  ba tch  o f  S ta r l i nk  sa te l l i t es  i n  November
2024 ,  cont r ibu t i ng  to  the  ongo ing  expans ion  o f  i t s  sa te l l i t e  i n te rne t  cons te l l a t ion .  The  spec i f i c
l aunch  w indow i s  expected  to  be  between  November  1  and  November  10 ,  a l though  exac t  da tes  can
change  due  to  va r ious  f ac to rs ,  i nc lud ing  weathe r  and  techn ica l  read inessas  a l ready  ach ieved
s ign i f i can t  m i l es tones ,  i nc lud ing  l aunch ing  the  7 ,000th  Sta r l i nk  sa te l l i t e  ea r l i e r  th i s  yea r .  The
upcoming  m iss ion  a ims  to  cont inue  bu i ld ing  on  the  ex i s t i ng  ne twork  to  enhance  g loba l  i n te rne t
cove rage ,  espec ia l l y  i n  underse rved  a reas

S p a c e X  l a u n c h e s  i n  N o v e m b e r  2 0 2 4
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Thuraya  4-NGS

Transporter  12  
Date :  Novembe r  2024 .
Rocke t :  Fa l con  9  B lock  5 .
Coun t r y :  USA .
Launch  S i t e :  Launch  Comp lex  4E ,  Vandenbe rg  Space  Fo rce  Base ,  CA ,
USA .
The  T r anspo r te r  1 2  m i s s i on  i s  a  ded i ca ted  r i desha re  f l i gh t  des i gned  to
dep loy  dozens  o f  sma l l  m i c rosa te l l i t e s  and  nanosa te l l i t e s  i n to  a  sun-
synch ronous  o rb i t  (SSO) .  Th i s  m i s s i on  i s  pa r t  o f  SpaceX ' s  Sma l lSa t
R idesha re  P rog ram ,  wh i ch  o f f e r s  s a te l l i t e  ope ra to r s  a  cos t -e f f ec t i ve
way  to  l aunch  sma l l  pay l oads ,  t yp i ca l l y  f o r  a  s t a r t i ng  p r i ce  o f  a round
$300 ,000  pe r  m i s s i on ,  i n c l ud i ng  up  to  50  kg  o f  pay l oad  mass .  The
Fa l con  9  B lock  5  rocke t  w i l l  be  u t i l i z ed  fo r  t h i s  l a unch ,  wh i ch  a ims  to
suppo r t  bo th  commerc i a l  and  gove rnmen t  cus tomer s  l ook i ng  to  p l ace
the i r  s a te l l i t e s  i n  o rb i t .  T r anspo r te r  1 2  unde r sco res  SpaceX ' s
commi tmen t  to  f ac i l i t a t i ng  access  to  space  fo r  sma l l e r  pay l oads  and
enhanc i ng  g l oba l  s a te l l i t e  capab i l i t i e s .

WorldView Legion 5 & 6
Date :  Novembe r  2024 .
Rocke t :  Fa l con  9  B lock  5 .
Coun t r y :  USA .
Launch  S i t e :  Launch  Comp lex  4E ,  Vandenbe rg  Space  Fo rce  Base ,  CA ,
USA .

The  Wor l dV i ew  Leg ion  5  &  6  m i s s i on  i s  se t  t o  l aunch  a  pa i r  o f
advanced  Ea r t h  obse r va t i on  sa te l l i t e s  a s  pa r t  o f  Maxa r  Techno log i e s '
Wor l dV i ew  Leg ion  cons te l l a t i on .  Th i s  l a unch ,  s chedu l ed  fo r  m id-
Novembe r  2024 ,  ma rks  a  s i gn i f i c an t  s t ep  i n  enhanc i ng  g l oba l  imag i ng
capab i l i t i e s .  The  Wor l dV i ew  Leg ion  sa te l l i t e s  w i l l  p rov i de  h i gh-
reso l u t i on  image r y  and  da t a ,  s uppo r t i ng  a  va r i e t y  o f  app l i c a t i ons
i nc l ud i ng  ag r i cu l t u re ,  u rban  p l ann i ng ,  and  d i s a s te r  r e sponse .  These
sa te l l i t e s  a re  des i gned  to  imp rove  upon  t he  capab i l i t i e s  o f  p rev i ous
gene ra t i ons ,  o f f e r i ng  more  f r equen t  r ev i s i t s  and  expanded  cove rage  o f
t he  Ea r t h .
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* * N o t e :  L a u n c h  d a t e s  o f  t h e  m i s s i o n s  a r e  s c h e d u l e d  t o  b e  l a u n c h e d  i n  N o v e m b e r  2 0 2 4  b u t  m a y  s u b j e c t
t o  c h a n g e .

Date :  Novembe r  2024 .
Rocke t :  Fa l con  9 .
Coun t r y :  USA .
Launch  S i t e :  Cape  Canave ra l  Space  Fo rce  S ta t i on ,  FL ,  USA .
The  Thu raya  4-NGS m i s s i on ,  ope ra ted  by  Yahsa t ,  a ims  to  expand
sa te l l i t e  commun i ca t i on  se r v i ces  ac ross  Eu rope ,  t he  M idd l e  Eas t ,
Cen t r a l  As i a ,  and  A f r i c a .  Th i s  nex t -gene ra t i on  sa te l l i t e  w i l l  l e ve r age
advanced  techno log i e s  to  enhance  capac i t y  and  f l e x i b i l i t y  i n  de l i v e r i ng
i n teg ra ted  commun i ca t i on  so l u t i ons ,  wh i ch  a re  c r uc i a l  f o r  v a r i ous
cus tomer  segmen t s ,  i n c l ud i ng  de fense  and  gove rnmen t  sec to r s .  The
Fa l con  9  rocke t  was  chosen  fo r  i t s  r e l i ab i l i t y  and  p roven  t r ack  r eco rd ,
w i t h  SpaceX  hav i ng  success fu l l y  comp le ted  ove r  1 28  l aunches  to  da te .
Yahsa t ' s  CEO emphas i zed  t he  impo r t ance  o f  t h i s  co l l abo ra t i on  w i t h
SpaceX  to  deve lop  a  robus t  s a te l l i t e  i n f r a s t r uc tu re ,  ma rk i ng  a
s i gn i f i c an t  s t ep  i n  t he i r  g rowth  s t r a tegy .
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M i s s i o n  T e r r a  J a l a v a a y u  -  T o
s a v e  o u r  p l a n e t

V a n d a g a l  T u l a s i ,  A s t r o n o m e r

Fictional  Space mission that can help towards environment sustainabi l ity of
our planet Earth.  Let ’s  begin our space journey with photo story

On Earth, Year 2023, Climate change threatens our future.

Earth from space

Earth 2023 Cl imate change threatens our future

ISRO’ off ic ia ls  discussing the mission named Terra Jalavaayu and aims to
save our planet.  Jalavaayuyaan 1 shoer lty blasts off to study the Earth ’s

cl imate.

S T U D E N T ' S  C O R N E R

NOVEMBER 20243 1
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Space craft when reached in orbit  started deploying Solar panels .  Jalavaayan
1 solar  panels power ,  and cl imate monitor ing starts .  After a whi le data from

the mission reveals the impact of c l imate change

ISRO’s scientist  race against t ime to f ind the solut ion and come up with
carbon capture satel l i te which reduces the emission.

Mission Terra Jalavaayu succeeds and Earth ’s  future is  secured.

It  was a victory for humanity and Our planet ’s  future looks br ighter thanks
to the ISRO team.
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ISRO's Ambitious Roadmap for Future Space Missions 

The Indian Space Research Organisation (ISRO) stands at the brink of a new era, poised to
undertake ambitious missions that push the boundaries of space exploration and
technological innovation. As India’s premier space agency, ISRO’s upcoming projects are
designed not only to enhance the nation’s scientific capabilities but also to position India
as a global leader in space exploration.

GALACTICA
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C h a r t i n g  t h e  C o s m o s
A r y a n  G u p t a ,  A s t r o n o m y  C l u b  S t u d e n t

1. Gaganyaan: India’s First Manned Spaceflight: 

One of the most anticipated missions is Gaganyaan, India's
maiden human spaceflight program. Planned for launch by
2025, Gaganyaan aims to send a three-member crew into
low-Earth orbit for a duration of 5-7 days. This mission will
be a historic achievement, making India the fourth country
to independently send humans into space. It will serve as a
cornerstone for future crewed missions, including potential
collaborations for manned lunar expeditions. 

2. Chandrayaan-4 and Beyond: 

Following the success of Chandrayaan-3, ISRO has set its
sights on further lunar exploration with Chandrayaan-4.
This mission will focus on studying the moon’s south pole
in greater detail , potentially laying the groundwork for
human habitation and resource extraction. With
advancements in rover and lander technology, ISRO’s vision
extends to joint lunar missions with other space agencies,
further contributing to global lunar exploration efforts. 

4. Mars and Venus Missions: 

Following the success of Mangalyaan, ISRO is preparing for
its Mars Orbiter Mission 2 (MOM-2) to further explore the
Red Planet. Additionally, Shukrayaan-1, ISRO’s first mission
to Venus, aims to study the planet’s atmosphere and
surface characteristics, expanding India’s planetary
exploration program. With these pioneering missions, ISRO
continues to exemplify innovation, scientific exploration,
and the pursuit of knowledge. The future holds exciting
prospects as the agency spearheads India’s journey into
deeper space, fostering international collaborations and
inspiring a new generation of explorers.

(Image credit: ISRO)

(Image credit: ISRO)

(Image credit: ISRO)
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Imagine you being a dinosaur millions of years ago, enjoying your newly found meal slowly after a long day
in the spring and then…. Something happened… a big flash... KABOOM… and well… your entire species
disappears forever. The thing that caused your extinction was an asteroid now known as the Chicxulub
asteroid. This asteroid was 10-15 km diameter which hit the Earth at seafloor off the coast of Mexico. 

Not only did this cause the extinction of 75% of all the species on the planet, but it also left a lasting
impact crater of diameter 150 kilometers! And well… you know how we know all of this? Well... you
guessed it right! The Crater was the key solution to knowing about all of this ancient disaster! Craters are
an important source of information in the study of the past of celestial objects and bodies. of big bangs,
crashes and impacts, did you know there’s an even bigger crater in South Africa? 

In South Africa, we can find the largest verified impact crater on the entire planet with a diameter of
about 300 kilometers. Known as the Vredefort Crater, it was formed 2 billion years ago telling us about
our planet’s extremely violent past. But this is old… very old… don’t we have something new? Yes, we do!
We do have the Barringer Crater, quite far away from the last destination. This crater in USA, also known
as Meteor Crater is a 1.2-kilometer-wide crater in Arizona formed around 50000 years ago by a nickel-
iron meteorite. This basically means that we have a newly made specimen to study from! This asteroid
crater is incredibly well-preserved, and offers valuable insights into the impact process.

But till now we are still on Earth. We need to look farther away… so let’s see the moon. So first, we have
the Tycho Crater on the Moon. This 86-kilometer-diameter “young lunar crater” at about 108 million years
old is easily recognizable by its bright rays extending across the Moon’s surface. 

Now you would be thinking… even THAT is close right? Yes, you are right. Let’s get farther out. Let’s go to
Mars! Not just any crater, Hellas Basin in Mars is absolutely Gargantuan! This crater has a massive impact
basin over 2300 kilometres in diameter. It is among the largest known impact structure in the Solar
System. 

Huh… you want to go even further away from Earth? Ok… let’s see what about Saturn? No, I don’t mean a
crater on Saturn itself but on its moon Mimas. The Herschel Crater dominates this moon’s surface, giving
it a striking resemblance to the Death Star from Star Wars. The crater is about 130 kilometers wide, nearly
a third of Mimas’s diameter.

YOU WANT EVEN FURTHER OUT IN THE SOLAR SYSTEM! Ok… lets go to the farthest crater that we
know well about. Let us go to the moon of Pluto- Charon. On Charon, Pluto's largest moon, we find some
fascinating craters, but one stands out for its cool factor—Skywalker Crater. Located on a distant moon in
the Kuiper Belt, this crater's name alone makes it exciting, but there’s more to it than just that. Skywalker
Crater and other craters on Charon reveal a lot about the moon's icy surface and its history of impacts.
Unlike craters on rocky planets, the craters here are shaped by the collision of frozen material, giving
scientists clues about what’s beneath the ice.

What's even cooler is that Charon itself is covered in canyons, valleys, and craters, making it a dynamic
place to study the outer reaches of the Solar System. It might be far away from Earth, but these distant
craters give us a peek into how the Solar System formed and evolved.
So, there you have it! From the impact that wiped out the dinosaurs to the frozen craters on distant
moons, craters aren’t just holes in the ground—they’re time capsules, revealing stories from billions of
years ago and even from the edges of our Solar System.
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I m p a c t s  F r o m  A s t e r o i d
S o u r a j i t  M a n d a l ,  A s t r o n o m y  C l u b  S t u d e n t  
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Edwin Powell Hubble

William Herschel
Frederick William Herschel (November 15, 1738 – August 25,
1822) was a German-British astronomer and composer
renowned for his contributions to astronomy. He discovered
the planet Uranus and hypothesized that nebulae are
composed of stars, developed a theory of stellar evolution. He
was one of the first 'professional' astronomers and discovered
infrared radiation in 1800 by experimenting with sunlight. He
constructed his first large telescope in 1774 and spent nine
years surveying the sky. Herschel’s legacy continues to
influence astronomers and enthusiasts, reminding us of the
importance of observation and inquiry in understanding the
universe.

GALACTICA

Edwin Powell Hubble (November 20, 1889 –September 28, 1953)
was an influential American astronomer who transformed our
understanding of the universe. He is best known for formulating
Hubble's Law, which established that the universe is expanding, a
groundbreaking discovery for cosmology. He also developed a
galaxy classification system, the Hubble sequence, categorizing
galaxies into spirals, ellipticals, and irregulars. His contributions
are commemorated by the Hubble Space Telescope, launched in
1990, which has provided stunning images and vital data,
confirming many of his theories. His work laid the foundation for
modern cosmology and continues to inspire research in
astrophysics and our comprehension of the cosmos.
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Alan Shepard
Alan Shepard (November 18, 1923 – July 21, 1998) was a
pioneering American astronaut and naval aviator, renowned for
being the first American in space. Selected as one of NASA's
original seven astronauts, he flew the Mercury-Redstone 3
mission, known as Freedom 7, on May 5, 1961, reaching an
altitude of 116.5 miles (187.5 km) during a 15-minute flight. Later,
he commanded Apollo 14, launched on January 31, 1971, where
he explored the Moon and famously hit two golf balls on its
surface. Shepard received numerous honors, including the
Congressional Space Medal of Honor and the Presidential
Medal of Freedom, inspiring future generations in space
exploration. November 18, 1923

November 20, 1889

 November 15,  1738
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C.V. Raman (7 November 1888 – 21 November 1970) was a notable
Indian physicist, regarded as the “Father of Physics”. He received
the Nobel Prize in Physics in 1930 for discovering Raman scattering,
demonstrating that light changes wavelength when passing through
transparent materials. This achievement made him the first Asian
and non-White Nobel laureate in any scientific discipline. Raman
also made important contributions to acoustics, studying sound
waves and musical instruments. Honored with the Bharat Ratna in
1954, he is celebrated as a pioneering figure in Indian science, with
a lasting legacy through the Raman Effect and the institutions he
helped establish.

              Edmond Halley

GALACTICA
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Carl Edward Sagan
Carl Sagan (November 9, 1934 –December 20, 1996) was an
influential American astronomer, planetary scientist, and science
communicator. He is renowned for creating the Pioneer plaque and
Voyager Golden Record to communicate with potential
extraterrestrial intelligence. Sagan became a prominent
spokesperson for astronomy, often appearing on shows like The
Tonight Show Starring Johnny Carson. He authored significant
books, including The Demon-Haunted World, Pale Blue Dot, and
Contact, promoting critical thinking and scientific literacy.
Celebrated for making science accessible, his vision of a universe
filled with possibilities continues to inspire curiosity and exploration.

C. V. Raman

Edmond Halley (6 November 1656 – 25 January 1742) was an
influential English astronomer, mathematician, and geophysicist,
renowned for predicting the return of Halley's Comet, which he
linked to comets observed in 1531, 1607, and 1682. His calculation of
the comet’s return for 1758 was confirmed. Halley also measured
the distance to stars, notably Sirius, and studied the transit of
Mercury in 1661. He contributed to terrestrial magnetism and
created detailed maps of the Southern Hemisphere skies. Halley's
work significantly advanced astronomy, bridging classical and
modern astrophysics, with Halley's Comet continuing to symbolize
his lasting impact on the field.

November 6, 1656 

November 7, 1888

November 9, 1934
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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
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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  The Great Hercules Globular Cluster Captured by
Devika Baitule.   Moon Captured by Alankrit Gupta.

Night Sky at Astroport Sariska, captured by
 Mr. Arun Yadav, Educator, STEPL.

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 and Venus captured by Mr. Ashish Pchouri,
Educator, STEPL.

Night sky at Rajasthan, captured by
Mr. Deepak Kumar, Educator, STEPL.

Saturn captured by Mr. Shirilmon, Senior 
Executive, GAPL.
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On 20th November 1998, aboard a Russian Proton rocket, Zarya, ‘dawn’ in Russian, launched from the
Baikonur Cosmodrome, Kazakhstan. Funded by NASA, the module was built by the Russian Space Agency,
Roscosmos, reflecting the cooperative spirit that underpins the International Space Station (ISS). This was
the crucial first step to realize the vision of a permanent human outpost in space. Zarya’s initial role was to
provide power, propulsion, and communications during the early stages of the ISS's assembly.

A month later, Zarya was joined by the American Unity module. When the two modules docked, it was a
symbolic moment and a technical achievement. As the first integration of US and Russian hardware in orbit,
it was a testament to the post-Cold War cooperation between the two nations. Over the years, modules like
Japan’s Kibo laboratory and Europe’s Columbus module were added, transforming the ISS into a sprawling
research hub. This cooperative effort exemplifies how nations can work together to achieve extraordinary
technological advancements in space exploration. The ISS is a unique international endeavour involving
multiple countries, including the U.S., Russia, Japan, Canada, and members of the European Space Agency
(ESA). These nations contributed resources, technology, and expertise to create a space station that reflects
a shared vision for humanity’s future in space. The ISS became a platform for collaboration, moving beyond
the competition of the Space Race and fostering partnerships that spanned continents.

After the first crew docked two years later, in November 2000, space has been inhabited by humans for 24
straight years as of November 2024. 

Currently, the ISS serves as a floating laboratory where groundbreaking research takes place. The
microgravity environment aboard the station has enabled scientists to conduct experiments in fields like
biology, physics, and materials science that would be impossible on Earth. Research on the ISS has led to
advancements in medicine, such as insights into muscle atrophy and bone loss, which are essential for future
long-duration space missions.

The ISS also plays a crucial role in Earth observation, providing valuable data on climate change,
environmental degradation, and natural disasters. This information has enhanced our understanding of Earth
and contributed to global efforts to address environmental challenges.

The ISS, which is to date the largest structure ever assembled in space, also stands as a symbol of what can
be achieved when nations work together.
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BEGINNING OF A NEW ERABEGINNING OF A NEW ERA

HISTORICAL EVENTS HAPPENED IN NOVEMBER
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Laika, a stray husky-spitz mix, was the first living creature to orbit Earth. With a pounding heart and rapid
breath, Laika rode a rocket into Earth orbit, 2,000 miles above Moscow streets she knew. 

Soviet engineers planned Sputnik 2 hastily after Premier Nikita Khrushchev requested a flight to coincide
with November 7, 1957, the 40th anniversary of Russia's Bolshevik Revolution. They worked without
blueprints, drawing from the knowledge they acquired from the unmanned and undogged Sputnik 1. The
Russian stray dogs were selected as they were assumed to be much hardier as they had to fend for
themselves on the city’s streets. 

In preparation, scientists ran several tests on the dogs, mimicing space conditions. Eventually they chose
chose Kudryavka (Little Curly and Laika’s Russian name) as Sputnik 2's dog cosmonaut and Albina
(White) as the backup. Doctors performed surgery on both dogs, embedding medical devices in their
bodies to monitor heart impulses, breathing rates, blood pressure, and physical movement. 

When Laika was chosen, it was with the knowledge that her trip to space is a one way trip. However, the
scientists were not heartless. One of her keepers, Vladimir Yazdovsky, took 3-year-old Laika to his home
shortly before the flight because he wanted to do something nice for the dog. 

Three days before the scheduled liftoff, Laika entered her constricted travel space, newly cleaned, armed
with sensors, and fitted with a sanitation device.

When the Sputnik 2 took to the skies, the noises and pressures of flight terrified Laika. Her heartbeat
rocketed to triple the normal rate and her breathing rate quadrupled. She reached orbit alive, and circled
Earth for approximately 103 minutes. Unfortunately, Spunik 2 lost its heatshield and without the
protection, the temperature in the capsule rose until it took a toll on Laika. According to Russian medical
doctor and space dog trainer, Oleg Gazenko, she died "soon after launch." 

Not everyone supported the Spunik 2's launch. Some protested the deliberate decision to let Laika die
because the Soviet Union lacked the technology to return her safely to Earth. In Great Britain, the Royal
Society for the Prevention of Cruelty to Animals and the British Society for Happy Dogs opposed the
launch. Later on, the humane use of animal testing spaceflight was essential to preparation for manned
spaceflight, and Laika's death offered proof that space was livable.

F R O M  T H E  S T R E E T S  T O  T H E
S T A R S :  L A I K A ' S  R O L E  I N  T H E

S P A C E  R A C E
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Landing on a comet is  no smal l  feat .
This is  most ly due to i ts weak
gravitat ional  f ie ld ,  where even a l ight
jump could cause an object to
escape i ts pul l .  Yet ,  on 12th
November 2014,  Rosetta ’s lander
Phi lae landed on Comet 67P. Phi lae
aimed to land on the landing s i te
named Agi lk ia ,  on the comet ’s "head"
– part  of i ts unusual ,  dual- lobed
shape.  Phi lae ’s landing system fa i led
to deploy on in i t ia l  contact which
caused the lander to bounce twice
before f ina l ly  sett l ing in a shaded
area ,  l imit ing i ts abi l i ty to recharge
through solar power .
 

P H I L A E  L A N D S  O N
C O M E T  6 7 P
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The Rosetta miss ion ,  launched by the European Space Agency (ESA) on 2nd March 2004,  was
a h istor ic mi lestone in space explorat ion.  I t  was the f i rst  spacecraft  to orbit  and land on a
comet.  Accompanied by Phi lae ,  i ts lander module ,  Rosetta journeyed an extraordinary 6 .4
bi l l ion k i lometers over ten years to reach Comet 67P/Churyumov-Geras imenko (67P) .  This
h istor ic miss ion provided unprecedented ins ights into the ear ly solar  system and offered
humanity i ts f i rst  c lose-up look at a comet ’s surface.

After a decade long journey ,  on August 6 ,  2014,  Rosetta began an in-depth study of the
comet ,  captur ing deta i led images and data that revealed i ts complex ,  rugged terra in with
tower ing c l i f fs ,  boulders and act ive jets of gas and dust .  The miss ion’s goal  was ambit ious:  to
study the comet up c lose and deploy a lander ,  Phi lae ,  onto i ts surface.

Despite i ts precar ious landing and l imited sunl ight for i ts solar  panels ,  Phi lae successfu l ly
col lected and transmitted va luable data for 57 hours before i ts battery dra ined.  I ts
instruments performed exper iments on the comet 's surface composit ion ,  magnet ic f ie ld ,  and
more,  reveal ing informat ion about the presence of complex organic molecules and other
bui ld ing blocks of l i fe .  Rosetta ’s data reshaped our understanding of comets .
This is  the f i rst  spacecraft  ever to land on the surface of a speeding comet - a huge landmark
in the h istory of space explorat ion.  Because comets are remnants f rom the format ion of the
solar system it  is  hoped that i t  wi l l  un lock further c lues about the development of l i fe on
Earth .

The dar ing approach and groundbreaking discover ies of Rosetta and Phi lae cont inue to
inspire future miss ions a imed at explor ing smal l  ce lest ia l  bodies ,  deepening our understanding
of the solar  system and potent ia l ly  uncover ing the or ig ins of l i fe on Earth .  I t  demonstrated
that humanity could land on,  study ,  and even interact with objects travel ing mi l l ions of kms
away at incredib le speeds.  This remains a monumenta l  achievement in space explorat ion ,
sett ing a new standard for our study of smal l  so lar  system bodies and deepening our
understanding of the ear ly solar  system and the possib le or ig ins of l i fe on Earth .

F rom l e f t  t o  r i gh t :  Rosse t t a  Spacec ra f t ,  Ph i l ae  Lande r ,  Comet
67P  ( Image  C red i t :  ESA/Rose t t a /NavCam)



The Artemis 1  miss ion launched on November 16 ,  2022,  f rom Kennedy Space Center in F lor ida .

NASA’s powerfu l  Space Launch System (SLS) ,  the most powerfu l  rocket bui l t  to date ,  carr ied

the Or ion spacecraft  into deep space,  generat ing 8.8 mi l l ion pounds of thrust and reaching

speeds up to 22 ,600 mph. The SLS is designed to transport heavy payloads ,  and Orion is

NASA’s latest spacecraft  intended for extended,  crewed miss ions in deep space.  Or ion’s

structure and systems ensure safety for long-durat ion miss ions ,  making i t  ideal  for the future

lunar explorat ion NASA envis ions .

After launch,  Or ion embarked on a 25-day miss ion ,  dur ing which i t  performed severa l  crucia l

maneuvers near the Moon. One of i ts c losest lunar f lybys brought i t  with in 80 mi les of the

lunar surface,  a l lowing Orion to capture stunning images of Earth a longside the Moon. Or ion

then traveled to a record-breaking 40,000 mi les beyond the Moon,  farther than any

spacecraft  designed for humans has ever gone,  exposing i ts systems to the extreme

condit ions of deep space.

The miss ion’s conclus ion was just as cr i t ica l .  Or ion re-entered Earth ’s atmosphere ,  test ing i ts

advanced heat sh ie ld—NASA’s largest ever bui l t—designed to withstand the 5 ,000°F

temperatures encountered dur ing re-entry .  Or ion used a sk ip re-entry technique,  “sk ipping”

a long Earth ’s atmosphere to reduce speed and heat before splashing down in the Pacif ic

Ocean on December 11 ,  2022.  This demonstrated that Or ion and the SLS can re l iably and

safe ly return astronauts f rom lunar miss ions.

The success of Artemis 1  has set the stage for Artemis 2 ,  a crewed miss ion around the Moon,

and Artemis 3 ,  which wi l l  land astronauts on the lunar surface.  Artemis 1  marks the dawn of a

new era ,  with the Moon now a cr i t ica l  step in humankind’s journey to Mars and beyond,

inspir ing generat ions with the promise of further d iscovery in space.
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In a bold step toward return ing humans to the Moon,  NASA launched Artemis 1 ,  the f i rst

miss ion in i ts Artemis program, marking a h istor ic return to lunar explorat ion.  Artemis 1 ,  an

uncrewed test f l ight ,  serves as a foundat ion for future manned miss ions ,  a iming to establ ish a

susta inable presence on the Moon and eventual ly  explore beyond. This miss ion brought

cutt ing-edge technology,  ambit ious object ives ,  and renewed humanity ’s cur ios i ty about our

c losest celest ia l  neighbor .

arry

N OV E MB E R  2 02441



On November 14 ,  1971 ,  NASA’s Mar iner 9 successfu l ly  entered Mars '  orbit ,  making h istory in
the process.  Mar iner 9 became the f i rst  spacecraft  to orbit  another p lanet .  Launched aboard
an At las-Centaur rocket f rom Cape Canavera l ,  Mar iner 9 was designed to unlock the
myster ies of the Red Planet by captur ing deta i led images of i ts surface.  After out last ing an
unexpected global  dust storm, the spacecraft ’s  instruments began mapping Mars from above,
usher ing in a new era of p lanetary explorat ion.

In the months fo l lowing i ts arr iva l ,  Mar iner 9 provided humanity ’s f i rst  c lose-up v iews of
Mars ,  reveal ing previous ly unseen features l ike massive volcanoes ,  vast canyon systems,  and
channels that h inted at ancient water f low. These images marked a pivota l  sc ient i f ic
achievement ,  t ransforming our understanding of Mars and fuel ing new quest ions about the
planet ’s potent ia l  for past or present l i fe .  Mar iner 9 ’s success la id the groundwork for a host
of future miss ions ,  sett ing a precedent for interplanetary explorat ion that endures to th is
day.

The miss ion’s accompl ishments establ ished Mars as a pr imary target for sc ient i f ic study ,
inspir ing cooperat ion and technologica l  innovat ion.  Since Mar iner 9 ,  numerous miss ions from
NASA, ESA, and other space agencies have ventured to Mars ,  each bui ld ing on the
discover ies in i t iated by th is h istor ic orbiter .  Today ,  the col lect ive knowledge gained has
expanded s igni f icant ly ,  with orbiters ,  landers ,  and rovers working in unison to decode Mars ’
complex h istory .

As of 2024,  Mar iner 9 ’s legacy cont inues through ongoing miss ions that bui ld on i ts
foundat ion ,  inc luding efforts to invest igate Mars ’  geology ,  c l imate ,  and potent ia l  for
susta in ing l i fe .  The Mar iner 9 miss ion remains a landmark achievement ,  symbol iz ing
humanity 's  dr ive to explore beyond Earth and uncover the secrets of our neighbor ing planets .

M A R I N E R  9  A N D  T H E  D A W N
O F  I N T E R P L A N E T A R Y

E X P L O R A T I O N
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Celebrating Diwali ‘The festival of Lights’
On October 26th, we came together to celebrate one of India’s most cherished
festivals—Diwali . Known as the festival of l ights, Diwali isn’t only a time for family
gatherings but also a valuable opportunity for teams to connect, celebrate, and
strengthen bonds. In today’s diverse and inclusive workplaces, celebrating Diwali
in the office promotes cultural awareness, boosts employee morale, and fi l ls the
atmosphere with festive joy.
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Our entire office was beautifully
adorned with marigold garlands,
torans, bandhanwars, and paper
lanterns. The celebrations began
with virtual games to include our
remote team members, ensuring
everyone felt part of the
festivities. These fun-fil led
games, hosted by HR team, were
enjoyed by all . 

The main event kicked off with a
mesmerizing ramp walk and
dance performance by Vikas
Mishra from the Operations
team, which captivated everyone.
A delicious lunch followed,
featuring a blend of traditional
Indian Flavors and festive dishes,
adding to the day’s charm. The
fun continued with a spirited
game of musical chairs, complete

Following this, we held a Rangoli and departmental room decoration competition.  
Each department put in impressive effort, showcasing creative decorations and
vibrant rangolis. Afterward, our management team visited each department to
select the winners, adding excitement to the day.

with a unique twist. We divided into two teams of nine, creating a l ively
atmosphere that brought back childhood memories and strengthened team bonds.
The most anticipated moment of the day was the announcement of the winners.
The Educators team took home the prize for the Rangoli competition, the
Outreach team won for best decoration, Muskan from the Admin Department was
awarded Best Dress-Up (Female), and Neeraj Rohila from Operations team
received Best Dress- Up (Male).

Artemis 1: The Test Flight That Will Shape the Future of Lunar Exploration



The event concluded with a snack party and gift distribution, closing the day on a
high note. These celebrations reminded us that such occasions go beyond
festivities; they are essential for building a positive, collaborative work
environment.

As we wrapped up Diwali , we carry forward the spirit of positivity, teamwork, and
growth for the months to come.

To keep the festive spirit high, we set up a dance floor where traditional Diwali
tunes blended with contemporary beats, creating an uplifting environment that
encouraged team bonding and celebrated cultural vibrancy.
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TRAIN YOUR BRAIN
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Find the Craters from the mixed letters and mark them.

Across
3. What moon is speculated to have rings?
4. What gas, discovered in 2020, could be a
potential biomaker in Venus’s atmosphere?
7. In Ancient China, which mythological
creatures were comets compared with?
9. What type of rocket is used for the Europa
Clipper mission?
10. What is the official term for the spider-
like terrain on Mars?

Down
1. What is the name of the first commercial
spacewalk mission?
2. What is the name of India’s first Venus mission?
5. What ancient timekeeping device can the
wheels of the Konark Sun Temple be used as?
6. Which spacecraft of NASA studied the dwarf
planet Ceres?
8. In which crater did Change’6 collect lunar
samples?

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

CROSSWORDCROSSWORDCROSSWORD

Astronomy Word Puzzle
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CHECK OUT SPACE OFFERINGS
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