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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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10+
Cities

Presence

Vi s i on :  To  popu l a r i ze  hands-on  space  sc i ence  &  STEM Educa t i on  t h rough  va r i ous  f un- f i l l ed

p ionee r i ng  concep t s ,  se r v i ces ,  and  p rog rams .
Miss ion :  To  deve lop  and  popu l a r i ze  space  sc i ence  &  STEM Educa t i on  I n  I nd i a  and  es t ab l i s h
a  g l oba l  a s soc i a t i on  w i t h  na t i ona l  &  i n te rna t i ona l  space  sc i ence  agenc i e s ,  soc i e t i e s ,  ama teu r ,
and  p ro fes s i ona l  o rgan i z a t i ons ,  gove rnmen t  agenc i e s ,  and  space  obse r va to r i e s .
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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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On the occasion of Chi ldren’s Day,  students of St .  Mart in Diocesan School ,  Delhi  Cantt . ,  had the unique
honour of v is i t ing the President ’s Off ice to meet President Smt. Droupadi Murmu. This specia l  v is i t  was
not only a celebrat ion of the day dedicated to the youth of the nat ion but a lso a chance for the students
to showcase their  passion for science and astronomy.
The students ,  f i l led with excitement and pr ide,  arr ived at the President 's Off ice,  eager to present a
specia l  col lage of the astronomy act iv i t ies they had been working on at their  school .  The col lage
depicted a var iety of hands-on act iv i t ies the students had engaged in ,  f rom stargazing sessions to
bui ld ing model solar systems. Each piece in the col lage highl ighted the depth of their  interest in the
cosmos, as wel l  as their  creat ive efforts to understand and explore the wonders of space.
Dur ing the vis i t ,  the students took the opportunity to expla in the s ignif icance of their  school ’s
Astronomy Lab to the President .  They descr ibed its advanced features,  such as telescopes,  star charts ,
and interact ive displays that help students learn about celest ia l  bodies ,  the universe,  and the science
behind space explorat ion. The lab serves as a v ita l  space where students can immerse themselves in the
study of astronomy, foster ing cur iosity and expanding their  knowledge beyond the classroom.
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ST .  MARTIN  STUDENTS SHINE :  A  V IS IT  TO  THE
PRESIDENT 'S  OFF ICE  ON CHILDREN'S  DAY
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The students emphas ized the importance of  such
a specia l ized fac i l i ty  in  nurtur ing a generat ion of
sc ient i f ica l ly  l i terate young minds .  The Astronomy
Lab not on ly  prov ides a p lat form for  pract ica l
learn ing but a lso inst i l s  a sense of  wonder and
discovery in students ,  mot ivat ing them to pursue
careers in  sc ience ,  technology ,  and space
explorat ion .  By being act ive ly  engaged in these
act iv i t ies ,  students ga in a deeper understanding
of the un iverse and the sc ient i f ic  pr inc ip les that
govern i t .
Pres ident Smt .  Droupadi  Murmu commended the
students '  enthus iasm for  learn ing and pra ised the
school ’s  ef forts  in  foster ing sc ient i f ic  cur ios i ty ,
emphas iz ing educat ion 's  ro le in  shaping future
leaders in sc ience and technology .
The v is i t  was a memorable Chi ldren ’s  Day t r ibute ,
of fer ing students a un ique chance to engage with
one of  the nat ion ’s  h ighest of f ices and share
thei r  pass ion for  astronomy and educat ion .

Fi l led with pr ide,  the students left ,  knowing they had made a last ing impression. Their v is i t  symbol ized a
br ight future where young minds wi l l  cont inue to explore the stars and achieve new heights.



I n  add i t ion ,  a  spec ia l  workshop was organ ized for  parents  and teachers  wh ich was led by  another
ast ronomer .  Th is  segment  focused on creat ing sky  maps by  us ing ce lest ia l  coord inates  to  locate
sta rs  and other  ce lest ia l  ob jects  in  the n ight  sky .  Par t ic ipants  engaged in  a  hands-on act iv i ty  w i th
ce lest ia l  g lobes ,  wh ich a l lowed them to exp lore  the s ta rs  and conste l l a t ions  l i ke  never  before .  The
parents  and teachers  found the exper ience enr ich ing and en joyab le ,  w i th  many shar ing that  i t  gave
them a chance to  reconnect  w i th  the i r  own student  exper iences wh i le  learn ing someth ing new.

Space Ind ia ,  in  co l l aborat ion w i th  the Amer ican Cent re ,  hosted the engag ing ‘Adventures  of  Water
Rocket ry ’  on 19th  November  a t  i t s  Dwarka Sector  1 1  o f f ice  in  De lh i .  Desp i te  foggy weather  and
schoo l  c losures ,  s tudents ,  parents ,  and teachers  enthus ias t ica l l y  a t tended ,  eager  for  the hands-on
exper ience .  The beaut i fu l l y  decorated venue captured the sp i r i t  o f  space exp lorat ion ,  c reat ing an
immers ive  atmosphere .
Led by an exper ienced ast ronomer ,  the workshop in t roduced par t ic ipants  to  rocket ry  us ing water  as
a  prope l lant .  Students  bu i l t  and launched hydro rockets ,  lea rn ing fundamenta l  p r inc ip les  of  rocket
sc ience through in teract ive  act iv i t ies .  The sess ion demonst ra ted how rocket ry  mechan ics  app ly
un iversa l l y ,  f rom hydro rockets  to  spacecraf t  head ing to  Mars .
Schoo ls  l i ke  Prudence Schoo l ,  Imper ia l  H igh Schoo l ,  Ami ty  Schoo l ,  and others  act ive ly  par t ic ipated ,
showcas ing the i r  pass ion for  space sc ience desp i te  the weather .  Students  were capt ivated by the
sc ience of  rocket  des ign and launch ,  th r i l l ed  to  see the i r  c reat ions  soar .
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ADVENTURES OF WATER ROCKETRY: SPACE INDIA & THE
AMERICAN CENTRE JOIN FORCES
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The Adventures  of  Water  Rocket ry  workshop was more than jus t  an  educat iona l  event .  I t  was a
memorab le  journey in to  the wor ld  of  space exp lorat ion and techno logy .  The enthus iasm and cur ios i ty
sparked by the workshop were c lear  in  the act ive  par t ic ipat ion of  the s tudents .  As  Space Ind ia  and
the Amer ican Cent re  cont inue to  co l l aborate  on such educat iona l  in i t i a t i ves ,  they  p lay  an essent ia l
ro le  in  insp i r ing the next  generat ion of  sc ient i s ts ,  eng ineers ,  and space exp lorers .  These ef for ts
ensure  that  the sp i r i t  o f  d iscovery  and innovat ion cont inues to  th r i ve ,  foster ing a  fu ture  where young
minds a re  equ ipped wi th  the knowledge and exc i tement  to  push the boundar ies  of  space exp lorat ion .
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On 25th October 2024, Delhi  Publ ic School ,  Sector-19 Far idabad, hosted Colorful  Cosmos, an
enchant ing evening dedicated to unravel ing the marvels of the universe. This stel lar event welcomed
students ,  parents ,  and esteemed members of the Delhi  Publ ic School Society to the school ’s
observatory ,  transforming the campus into a hub of astronomical discovery.  Led by an expert team of
astronomers from Space India ,  the session offered attendees an unforgettable journey through the
cosmos.
Despite the urban chal lenges of l ight pol lut ion,  the observatory ,  equipped with state-of-the-art
technology,  del ivered awe-inspir ing views of the night sky.  The centerpiece of the setup was the
Celestron Edge HD 14-inch telescope, renowned for i ts precis ion and clar i ty .  Complemented by the
ZWO ASI 385 MC camera,  the team demonstrated how advanced imaging technology reveals the true
colors and intr icate detai ls of celest ia l  objects—features that remain hidden to the naked eye.

C o l o r f u l  C o s m o s :  A  C e l e s t i a l  S h o w c a s e
a t  D e l h i  P u b l i c  S c h o o l ,  F a r i d a b a d

Space  Group  H igh l ights

This rare opportunity to witness the universe’s grandeur through powerful telescopes left an indel ible mark
on attendees, many of whom expressed newfound interest in stargazing and astrophotography. Colorful
Cosmos was more than an event—it was an inspir ing celebration of humanity’s connection to the cosmos,
sparking imaginations and encouraging the pursuit of knowledge about the infinite expanse of space.
The evening was hai led as a resounding success, leaving participants in awe and fostering a deeper
appreciation for the celestial wonders that l ie beyond our earthly horizons.
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The celest ia l  tour began with the majest ic Saturn,  i ts iconic r ings drawing gasps of wonder from
attendees. The telescope then guided viewers to the Andromeda Galaxy (M31) ,  our nearest galact ic
neighbor ,  whose sprawl ing spira l  arms were a s ight to behold.  The dazzl ing Ring Nebula (M57) ,  with i ts
v ibrant hues,  showcased the remnants of a dying star ,  whi le the Bow Tie Nebula (NGC 40) and Snowbal l
Nebula (NGC 7662) offered gl impses of their  ethereal beauty.  The Globular Cluster (M15) ,  densely
packed with ancient stars ,  provided a profound connect ion to the ear ly universe,  sparking cur iosity
about the or igins of t ime and space.
The team of astronomers from Space India enhanced the exper ience with their  engaging explanat ions
and in-depth knowledge. They guided attendees through each observat ion,  shedding l ight on the
scient i f ic phenomena behind the breathtaking s ights and answering a myr iad of quest ions from cur ious
students and parents.  The event seamlessly blended scient i f ic r igor with the sheer wonder of
explorat ion,  ignit ing a passion for astronomy in the hearts of a l l  present .

Bow Tie Nebula (NGC 40) Blue Snowball Nebula (NGC 7662)Andromeda Galaxy (M31)

M57 - Ring Nebula SaturnPegasus Cluster (M15)



On 8th November 2024, SPACE India, in collaboration with Bal Bharati Public School, Pitampura, hosted the "Lunar
and Planetary Party" under its UITS program, offering an unforgettable evening of celestial exploration for
students, parents, and educators. This engaging event highlighted SPACE India’s commitment to transforming
STEM education through hands-on activities, powerful telescope observations, and student-led initiatives.
The event's core mission was to bring space science alive beyond textbooks. Students, acting as enthusiastic
amateur astronomers, presented detailed models and explained complex space concepts, demonstrating the
dynamic learning fostered by SPACE India’s educational programs. Their confidence and passion captivated
attendees, showcasing the effectiveness of interactive education.
The "Lunar and Planetary Party" featured a variety of activities for all ages. At the crater-making station,
participants learned how meteoroids shape the Moon's surface. The "Comet Kitchen" allowed families to build
comet models using materials that mimicked their composition, making abstract scientific ideas tangible. Young
students guided families through the phases of the Moon, enhancing understanding through engaging
demonstrations.
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Lunar and Planetary Party: A Stellar Evening
of Exploration at Bal Bharati Public School

Through events like the "Lunar and Planetary Party," SPACE India aligns with the National Education Policy’s vision
of experiential learning. By creating immersive and interactive educational experiences, they spark scientific
curiosity and critical thinking among young minds. This partnership with Bal Bharati Public School exemplifies the
power of community-focused education, bringing the mysteries of the cosmos closer to home and inspiring a new
generation of space enthusiasts and explorers.

One of the evening’s highlights was
the telescopic observation session.
Attendees marvelled at the Moon’s
craters and valleys through
Dobsonian telescopes provided by
SPACE India, experiencing the awe
of observational astronomy firsthand.
Meanwhile, the hydro rocketry
activity demonstrated physics and
engineering principles as water-
powered rockets soared skyward,
captivating both children and adults.



On 16th November, KR Mangalam World School, Gurgaon, hosted a vibrant and engaging space exhibition as part
of the middle wing's broader cultural showcase. The event spotlighted students from Classes 2 to 5, with each
class representing the scientific and cultural achievements of a particular country.
The space stall stood out as a hub of knowledge and creativity, themed around "Astronomy in Ancient India" and
the advancements of the Indian Space Research Organisation (ISRO). 
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Exploring Space and Heritage: A Stellar
Exhibition at KR Mangalam World School

The exhibition saw an impressive turnout of nearly 200 parents who praised the students' efforts and enthusiasm.
Visitors appreciated the blend of historical and contemporary themes, as well as the interactive learning
experiences provided by the young presenters.
This event not only highlighted the scientific spirit of ancient and modern India but also fostered curiosity and
creativity among students, leaving parents and participants inspired by the wonders of space and Indian ingenuity.
The school continues to shine as a beacon for innovative learning, making science both educational and enjoyable
for all.

The students brought history and modern science to life with meticulously crafted models of:
Jantar Mantar, showcasing India's early astronomical brilliance.
Aryabhata, India's first satellite, honouring the legacy of its namesake mathematician and astronomer.
A tribute to Dr. APJ Abdul Kalam, the "Missile Man of India."
ISRO's Satellite Launch Vehicle (SLV), demonstrating the country's leaps in space exploration.
The Nakshatras (constellations), reflecting ancient Indian celestial studies.
Interactive models for solar observation and a hands-on pop rocket activity that captivated younger audiences.



Astroport is excited to announce its new stargazing venture at the Pearl Park Beach Resort on Neil
Island, part of the Andaman and Nicobar Islands. This expansion offers a unique opportunity for
stargazers to enjoy astronomy-focused experiences in one of India’s most scenic and tranquil
locations.
The Allure of the Andaman and Nicobar Islands
Known for their pristine beaches and rich biodiversity, the Andaman Islands are also an ideal location
for stargazing. The islands benefit from minimal l ight pollution, offering an unobstructed view of the
night sky where constellations, planets, and even distant galaxies are visible. With consistent clear
skies, especially from November to May, Neil Island provides an excellent environment for stargazing
year-round. Additionally, the island's isolation enhances the serenity of the experience, allowing
visitors to focus fully on the wonders of the cosmos.

V i s i t :  w w w . a s t r o p o r t g l o b a l . c o mV i s i t :  w w w . a s t r o p o r t g l o b a l . c o m
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India’s Premier Stargazing Destination is
Now in Andaman and Nicobar Islands
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Why Choose Neil Island?
Neil Island was chosen for Astroport's expansion due to its natural beauty and exceptional stargazing
conditions. The Pearl Park Beach Resort, located on a quiet beachfront away from urban distractions, offers
a serene environment perfect for stargazing activities. The resort provides a balance of comfort and
adventure, with cozy accommodations and amenities designed to complement Astroport’s offerings.
Visitors can look forward to guided stargazing sessions led by experts, equipped with high-quality
telescopes and binoculars, providing an educational yet magical experience. This combination of expert
guidance and the pristine natural surroundings makes Neil Island a truly unique stargazing destination.



The Andaman Astroport Experience: What Visitors Can Expect
Astroport’s Neil Island location caters to all levels of stargazers, from beginners to experienced observers.
Upon arrival, guests are introduced to the stargazing experience, including equipment usage and tips for
maximizing their session.
As the sun sets, expert guides lead visitors on a journey through the night sky, identifying constellations,
planets, and deep-sky objects like galaxies and nebulas. For those interested in astrophotography,
Astroport offers opportunities to capture stunning images of the night sky, aided by experts who provide
photography tips. After the stargazing session, visitors can unwind on the beach, enjoying the peaceful
surroundings and reflecting on the experience.
Astroport's Vision for Astronomy in India
Astroport’s mission to make astronomy accessible to everyone is reinforced by its expansion to Neil Island.
By offering curated stargazing experiences, Astroport aims to inspire a new generation of astronomy
enthusiasts and foster a lasting appreciation for the night sky.
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Why Visit Astroport at Neil Island?
Astroport at Neil Island provides a rare chance to stargaze in one of India’s most pristine environments.
Whether you're a passionate stargazer or simply looking for a unique experience, the combination of
clear skies, expert guidance, and the natural beauty of the island makes it a must-visit destination.
In conclusion, Astroport’s new venture on Neil Island enhances India’s stargazing landscape. With its
blend of natural beauty and expert-led experiences, the location offers a one-of-a-kind opportunity to
explore the cosmos. Join us at Neil Island for an unforgettable adventure under the stars.



On November 16, 2024, SPACE ARCADE organized its Monthly Telescopic Observation event, drawing
stargazers to Delhi for an evening of celestial exploration. While rain led to the cancellation of the Chennai
session, the Delhi gathering thrived with participants arriving armed with telescopes, binoculars, and other
astronomical gear.

Attendees were treated to remarkable views of the Moon, Venus, Saturn, and Jupiter. The session
highlighted intricate lunar craters, the shifting phases of Venus, Saturn’s stunning rings, and Jupiter's cloud
bands along with its Galilean moons.

The SPACE ARCADE team guided participants in assembling and calibrating telescopes, explaining the
features of different models, and answering queries. They also introduced foundational techniques for
astrophotography, inspiring many to capture their cosmic observations.

The event showcased a variety of telescopes, including the Space Voyage 8" F/6 Dobsonian, NexStar 8SE
Computerized GoTo Telescope, Space Launcher 76mm, and Celestron Astromaster 130EQ, each offering
distinct perspectives of the night sky.

With its focus on interactive learning and shared discovery, the event created a lasting impression on all
who attended. SPACE ARCADE looks forward to hosting future sessions, welcoming more enthusiasts to
experience the magic of astronomy.
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E X P L O R I N G  T H E  C O S M O S :  S P A C E
A R C A D E ’ S  M O N T H L Y  O B S E R V A T I O N
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SpaceX achieved another milestone on November 18 by launching its first-ever mission for the Indian Space
Research Organisation (ISRO). A Falcon 9 rocket carried ISRO’s GSAT-N2 communications satellite into orbit,
lifting off from Cape Canaveral Space Force Station at 1:31 p.m. EST (1831 GMT).

The mission showcased SpaceX’s reusable rocket technology. Falcon 9’s first stage returned to Earth about
8.5 minutes after liftoff, landing on the droneship “Just Read the Instructions” in the Atlantic Ocean. This
marked the 19th successful flight for this particular booster, highlighting SpaceX’s efficiency and reliability.

The rocket’s upper stage deployed the 10,360-pound (4,700-kilogram) GSAT-N2 satellite into
geosynchronous transfer orbit 34 minutes after launch. Developed by New Space India Limited, ISRO’s
commercial arm, GSAT-N2 is designed to enhance India’s telecommunications and broadband capabilities.
The satellite will now travel to its final destination in geostationary orbit, 22,236 miles (35,786 kilometers)
above Earth.

This launch marked a particularly busy time for SpaceX, being its third mission in less than 24 hours,
demonstrating the company’s operational agility.

The collaboration between SpaceX and ISRO represents a significant moment for both organizations. It
emphasizes ISRO’s willingness to leverage global partnerships to expand its capabilities and SpaceX’s role as
a trusted provider of heavy-lift launch services.

As GSAT-N2 begins its operational journey, it symbolizes a step forward in India’s space ambitions. The
mission is a testament to innovation and international cooperation, paving the way for advancements in global
space exploration and connectivity.

GALACTICA

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

9 D E C E M B E R  202 4

SpaceX Launches India's 4,700-kg
GSAT-20 into Space

A SpaceX Falcon 9 rocket launches the GSAT-N2 communications satellite for the Indian Space Research Organisation
on Nov 18, 2024. (Image credit: SpaceX)
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This reference highlighted NASA’s experience with the Boeing Starliner spacecraft, where unexpected
issues extended astronauts’ stay on the International Space Station from eight days to eight months. Such
incidents underline the need for meticulous preparation to avoid similar complications.

Meanwhile, ISRO is also preparing for another ambitious project: the Venus Orbiter Mission (VOM).
Approved alongside Gaganyaan, the mission has been allocated ₹1,236 crore and is expected to launch in
March 2028. Venus presents unique challenges, with an atmosphere 100 times denser than Earth’s and
extreme surface conditions. Despite its proximity to Earth, it is considered more demanding than Mars
missions.Venus is vital for understanding planetary evolution. If Earth becomes uninhabitable, studying
Venus and Mars will help secure humanity’s future,” Somanath said.Due to the seven-year timeline for
developing the Next Generation Launch Vehicle (NGLV), the Venus mission will use the existing LVM3.
India aims to join Russia, China, and Japan in launching Venus missions before 2030.

Somanath also expressed optimism about India’s growing private space sector. Speaking at the Bengaluru
Space Expo, he highlighted startups’ contributions to satellite development, calling it a sign of India’s
transition to a robust space economy.With Gaganyaan and the Venus mission, ISRO continues to push the
boundaries of India’s space exploration capabilities, balancing bold ambitions with a commitment to safety
and innovation.
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India Delays First-Ever Gaganyaan
Astronaut Launch to 2026

India’s ambitious Gaganyaan
mission, which aims to launch
astronauts into space for the
first time in the country’s
history, has been rescheduled
to no sooner than 2026,
according to Indian Space
Research Organisation (ISRO)
Chairman S. Somanath.
Speaking at an event in New
Delhi, Somanath attributed the
delay to extreme caution being
exercised to ensure crew
safety, as well as the challenges
in developing homegrown
technologies that are critical to
the mission's success.

The Gaganyaan mission, approved by the Union Cabinet, has already seen significant progress. Initial
uncrewed flight tests are slated to begin in December 2024, marking a critical step toward human
spaceflight. Somanath emphasized the importance of rigorous testing, saying, “Although Gaganyaan is
ready for launch by the end of the year, we should proceed with caution. I don’t want what happened to
the Boeing Starliner.”

ISRO's Launch Vehicle Mark-3 (LVM3) rocket will ferry a humanoid robot to space on a test flight
later this year and carry astronauts in 2026. (Image credit: ISRO)
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WORLD’S FIRST WOODEN SATELLITEWORLD’S FIRST WOODEN SATELLITEWORLD’S FIRST WOODEN SATELLITE
ARRIVES AT ISS FOR KEY ORBITAL TESTSARRIVES AT ISS FOR KEY ORBITAL TESTSARRIVES AT ISS FOR KEY ORBITAL TESTS

A groundbreaking milestone in space
exploration was achieved as the
world’s first wooden satellite,
LignoSat, arrived at the International
Space Station (ISS) on November 5,
aboard a SpaceX Dragon cargo
capsule. This tiny Japanese
spacecraft, measuring just 4 inches
(10 centimeters) on each side, is set
to conduct pivotal in-space tests
that could revolutionize the
sustainability of future satellites. 

LignoSat is the result of a
collaborative effort between
researchers and engineers aiming to
explore the potential of wood as

a satellite material. While the concept of a wooden satellite may seem counterintuitive, it holds significant
promise for reducing the environmental impact of space exploration. Meghan Everett, deputy chief scientist
for NASA’s ISS program, explained during a press briefing on November 4, “Researchers hope this
investigation demonstrates that a wooden satellite can be more sustainable and less polluting for the
environment than conventional satellites.”

Takao Doi, an astronaut and professor at Kyoto University, holding an
engineering model of LignoSat. (Image credit: Irene Wang/Reuters)

Currently, most satellites are
constructed primarily from
aluminum, a material prized for its
strength and lightweight
properties. However, when
satellites burn up in Earth’s
atmosphere at the end of their
operational lifetimes, they release
aluminum oxides. These
compounds can harm the planet’s
ozone layer and alter Earth’s
thermal balance. In contrast, wood
burns cleanly, leaving no harmful
residues, making it a potentially
eco-friendly alternative.

(Image credit: STR/JIJI PRESS/AFP)

LignoSat’s primary objective is to test the durability and behavior of wood in the harsh conditions of space,
including extreme temperatures, intense radiation, and microgravity. If successful, this innovative material
could pave the way for a new class of sustainable satellites, addressing concerns about the environmental
impact of the growing number of decommissioned spacecraft.
The arrival of LignoSat at the ISS is a testament to the ingenuity and determination of researchers
exploring unconventional solutions to modern challenges. While small in size, the mission’s implications are
vast, offering a glimpse into a more sustainable future for space exploration. As the satellite begins its
orbital journey, scientists worldwide are keenly observing its performance, hoping it will inspire further
innovation in environmentally conscious space technology.
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India Plans to Build a Moon-Orbiting
Space Station by 2040

India has unveiled an ambitious roadmap to establish a long-term presence beyond Earth, aiming to build a
moon-orbiting space station by 2040. This lunar outpost will serve as a hub for crewed missions, scientific
research, and resource exploration, cementing India’s growing role in global space exploration.

According to recent reports, the moon-orbiting space station is envisioned as the third and final phase of
India’s lunar exploration efforts. The first phase includes conducting robotic missions to the Moon, leveraging
indigenous technology like the upcoming Chandrayaan 4 sample-return mission. The second phase will see
Indian astronauts land on the Moon by 2040, followed by the establishment of a lunar surface base before
2050.

The lunar space station will be a cornerstone of Phase 3, designed to support long-term studies of the Moon’s
environment and resources, such as water ice, which is crucial for sustaining future missions. The outpost will
also serve as a testing ground for life-support systems and other technologies necessary for deep-space
exploration, including potential missions to Mars.

ISRO’s first step toward realizing this goal is the Bharatiya Antariksha Station (BAS), India’s first low-Earth orbit
space station. Set to launch its first module by 2028, BAS will play a vital role in testing the technologies
required for the lunar station. The phased approach ensures a systematic buildup of expertise and capabilities
in human spaceflight and space station construction.

India’s space program is advancing rapidly. Following the success of Chandrayaan-3, which made India the
fourth country to land on the Moon, Prime Minister Narendra Modi has announced bold goals for the future.
The plan to establish a moon-orbiting space station reflects the nation’s commitment to scientific innovation
and its aspiration to become a major player in global space exploration.

By combining robotic missions, crewed lunar landings, and a permanent orbital presence, India is laying a solid
foundation for sustainable exploration of the Moon and beyond.

Artist's illustration of an American-led base on the moon. (Image credit: NASA)



Chandrayaan-2 performed another orbital adjustment on October 1, 2024, to maintain a safe distance from other
orbiters, including NASA's Lunar Reconnaissance Orbiter (LRO). These maneuvers reflect the increasing
complexity of lunar operations as multiple spacecraft share the Moon’s orbital environment.

Lunar orbiters like Chandrayaan-2, Danuri, and LRO operate in near-polar orbits, especially over the Moon's
poles, where their paths frequently intersect. This shared trajectory raises the risk of potential collisions. Over the
past 18 months, the Korea Aerospace Research Institute (KARI), which operates Danuri, has issued over 40 "red
alarms" for potential close approaches involving Chandrayaan-2, Danuri, and LRO.

Collision-avoidance maneuvers are becoming increasingly common. For instance, in 2021, Chandrayaan-2
avoided a potential close pass with LRO by shifting its orbit. The two spacecraft would have come within just 1.8
miles (3 kilometers) of each other without the adjustment. Similarly, Danuri has performed at least three orbital
changes since entering lunar orbit in December 2022, including avoiding Japan's Smart Lander for Investigating
Moon (SLIM).

Despite the growing risks, there is currently no globally coordinated protocol for managing collision avoidance
around the Moon. Space agencies rely on direct communication, sharing position data via email and
teleconferences. However, challenges such as network security barriers and limited contact information
complicate coordination efforts.

NASA's Jet Propulsion Laboratory provides a tool called the Multimission Automated Deep-Space Conjunction
Assessment Process (MADCAP) to assess collision risks. However, experts, including Soyoung Chung of KARI,
emphasize the need for an international framework to ensure safe operations as lunar activities intensify.

With more nations venturing into lunar exploration, establishing such protocols will be vital for ensuring the
sustainability of missions around the Moon.
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India's Chandrayaan-2 Avoids Collision with
South Korea's Danuri Spacecraft

India's Chandrayaan 2 moon orbiter (CH2O) maneuvered in September to avoid a close approach with Korea's Danuri
spacecraft, ISRO said. (Image credit: ISRO)

In a critical maneuver, India’s Chandrayaan-2 lunar orbiter adjusted its trajectory in September 2024 to avoid a
potential collision with South Korea's Danuri spacecraft, officially known as the Korea Pathfinder Lunar Orbiter
(KPLO). The Indian Space Research Organisation (ISRO) reported that the maneuver, conducted on September
19, was necessary to prevent a close approach projected to occur two weeks later if no changes were made.



Microgravity in low Earth orbit is a demanding environment
for the human body, and astronauts must ensure they stay
in peak fitness while on the International Space Station
(ISS). On Earth, our fitness routines are often designed
around our weight. But how can astronauts measure their
weight when they are effectively weightless in space? 

Two devices on board the ISS, NASA's Space Linear
Acceleration Mass Measurement Device (SLAMMD) and
Russia's Body Mass Measurement Device (BMMD), can
measure astronauts' body mass rather than weight.
SLAMMD uses Isaac Newton's second law of motion,
which is that a force's strength is equal to the mass that
the force is pushing multiplied by the acceleration of that
mass when it is pushed by that force. 

SLAMMD is part of the Human Research Facility Rack,
which is part of the European-built Columbus laboratory. It
uses springs to push the guide arm against the astronaut,
causing them to be pushed back. 
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Space Scales: How Astronauts Measure
Their Mass Without Gravity

Eu ropean  Space  Agency  a s t ronau t  And ré  Ku ipe r s  u ses
SLAMMD to  measu re  h i s  body  mass .  ( Image  c red i t :  NASA/ESA)

NASA as t ronau t  Tom Ma r shbu rn  u ses  t he
Body  Mass  Measu remen t  Dev i ce  i n  t he

Zvezda  se r v i ce  modu l e  aboa rd  t he
I n te rna t i ona l  Space  S ta t i on  on  Dec .  23 ,

20 12 .  ( Image  c red i t :  NASA)

The force exerted by the springs is known, and the astronaut's acceleration is calculated by dividing
the change in velocity over that distance by the time taken. A laptop attached to SLAMMD can
perform the calculation F = ma to determine the astronaut's body mass to within an accuracy of half
a pound. The Russian method uses the BMMD, which is found in the space station's Zvezda
module. It uses springs, but instead of using a one-time push, an astronaut crouches onto it and
sets it moving like a pogo stick, moving up and down. Timing the period provides a good estimate
of the astronaut's body mass. 

An astronaut loses 1% of their bone
density each month, on average,
while in space. Muscles also
atrophy and the heart weakens
because it doesn't need to work as
hard to pump blood around an
astronaut's body.
To counteract the effect of
microgravity, astronauts on the ISS
exercise for two hours each day in
the space station's onboard gym to
maintain muscle mass, bone
density and cardiovascular health.
Measuring their body mass plays a
vital part in checking that they
remain fit and healthy.



On 17th August 2017, telescopes around the world turned towards the merger of two neutron stars
that occurred approximately 130 million light-years away in NGC 4993. GW170817, or AT2017gfo,
was the first time the merger of neutron stars, a kilonova, was detected. 

Neutron stars are remnants of massive stars, which collapsed under their gravity after running out of
star fuel. They are one of the densest objects in the universe. When two neutron stars merge, a
kilonova explosion occurs. The energy from this explosion is enough to tear atoms apart into a
plasma consisting of free electrons and atomic nuclei. An environment that is similar to the early
universe after the Big Bang. 

Recently, researchers from the Niels Bohr Institute published a paper in the journal Astronomy and
Astrophysics, in which they went over the aftermath of the GW170817. To carry out the
investigation, they had to utilize data collected over several days from several observatories and the
Hubble Space Telescope due to the transient nature of a kilonova. 

With the help of the instruments, the Cosmic DAWN Center team were able to capture a snapshot
of the powerful and violent collision, which, potentially,  resulted in the birth of the smallest black
hole to be observed to date and the synthesis of precious metals. 

 Information from this research is vital as it will help us understand cosmic nucleosynthesis. There
are three types of nucleosynthesis: slow neutron capture (s-process), proton process (p-process),
and rapid neutron capture (r-process). In a kilonova, atoms are formed through the r-process, and
through observing GW170817,  astronomers, for the first time, observed atoms being formed when
the plasma cooled after the kilonova.

Analysis of the data revealed that the kilonova had a shell of gas that was expanding around it.
Additionally, researchers were able to learn about the velocity, density, temperature, ionization and
direction of flow of the gas. All while identifying the synthesis of several elements heavier than Iron
such as Tellurium,  Lanthanum, Cesium, and Yttrium. 

Kilonova are complex mini-laboratories where scientists can study extreme nuclear physics. They
are also important contributors to heavy elements in the Universe and researchers are keen to
understand how elements form in such an environmnet. 

 GW170817 produced about 16,000 Earth masses of heavy elements. This includes 10 Earth masses
of the elements gold and platinum.
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GW170817  -  Th e  a f t ermath  

Ar t i s t ’ s  i l l u s t r a t i on  o f  t he  me rge r  o f  two  neu t ron  s t a r s .  A  new s tudy  sugges t s
t ha t  t he  neu t ron-s t a r  me rge r  de tec ted  i n  Augus t  20 17  m igh t  have  p roduced  a

b l ack  ho l e .  [NASA/CXC/M .We i s s ]



Since its launch in 2018, the Parker Solar Probe has been observing the sun, allowing us to learn
more about our home star. Travelling at 0.06% of light speed, it is currently the fastest object
designed by man. 

The main goal of NASA’s Parker Solar Probe was to investigate the mysterious spike in
temperature that occurs in the solar atmosphere. For decades it has been known that the Solar
atmosphere is hotter than the solar surface, but scientists couldn't explain why. To get a complete
picture, the Parker Solar Probe has FIELDS, WISPR, IS-O-IS and SWEAP onboard to work
together as they study the corona, the solar wind, and the photosphere. 

Currently, one of the accepted reasons for the temperature spike is because of fully ionized Helium.
Fully ionized He is very good at trapping heat, and the efficiency of the process doesn't matter. This
is because a small amount of energy is needed to heat the corona to ridiculously high temperatures. 
Parker has recently discovered that strange waves of magnetic-field energy, known as switchback,
also play a vital part in heating the corona. 

Switchback forms in the photosphere. In the photosphere, regions of intense magnetic energy
form, and many magnetic field lines tangle up with each other. The magnetic field lines are not
identical. Some are straight, pointing away from the sun, while others are horseshoe-shaped,
looping back to the surface. When the two kinds of magnetic fields bump against each other, the
lines can disconnect and reconnect, forming a giant kink, the switchback, in the field lines. The
switchback then travels away from the surface and into the corona where it dissolves, transferring
its energy. Thus far, it is believed to be one of the most important — if not the most important —
ways the sun heats its corona.

Knowing the influence of the magnetic field on the corona is important as the magnetic field also
controls space weather. Space weather has a huge impact on satellites, human spaceflight and
even our power grids. Understanding the role magnetic fields play in the sun will help us to be
better at predicting and planning for all types of Solar storms. 

I n s t r umen t s  o f  Pa r ke r  So l a r  P robe
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Solving the mystery of
the Corona 
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E y e s  o n  t h e  U n i v e r s e :  J W S T
s o a r s  i n t o  S p a c e

Webb was launched on December 25, 2021, aboard an
Ariane 5 rocket from the Ariane Space ELA-3 launch
complex at Europe's Spaceport, near Kourou in
French Guiana. It was shipped there via the Panama
Canal from Northrup's factory in California, where it
underwent final integration and testing. 

The European Space Agency's contribution to the
project included the launch vehicle and launch
location. The Ariane 5 is one of the world's most
reliable launch vehicles, and it was chosen for both its
dependability (it was the only launch vehicle that
matched NASA's standards for launching a mission
like Webb) and the value it provided through our
multinational cooperation. Read about why the Ariane
5 was chosen.

It is advantageous for launch sites to be near the
equator, as the Earth's spin can provide additional
thrust. At the equator, the Earth's surface moves at a
speed of 1670 kilometers per hour. 

The Launch Segment comprises three main
components: Launch Vehicle: An Ariane 5 with a
cryogenic upper stage in a single launch configuration, 

FROM THE EYES OF WEBB - NOVEMBER 2024

Ar i anespace ' s  A r i ane  5  rocke t  w i t h  NASA ’ s
James  Webb  Space  Te l e scope  onboa rd ,

Thu r sday ,  Dec .  23 ,  202 1 ,  a t  Eu rope ’ s
Spacepo r t .  ( Image  C red i t :  Ch r i s  Gunn )

with a large payload fairing with a maximum static diameter of 4.57 meters and a useful length of 16.19
meters. Payload Adapter: made up of the Cone 3936 and the ACU 2624 lower cylinder and clamp-band,
served as the mechanical and electrical contact between the Webb Observatory and the Launch Vehicle.
Launch campaign preparation and launch campaign. The launch campaign preparation and launch campaign
were the mutual responsibility of NASA, ESA, Northrop Grumman and ArianeSpace.

During a White House event on Monday, July 11,
President Joe Biden presented this image of the galaxy
cluster SMACS 0723, also referred to as Webb's First
Deep Field. 

A slice of sky about the size of a grain of sand held at
arm's length by a person on the ground is covered by
Webb's image, which shows hundreds of galaxies in a
very small portion of the vast cosmos.

Webb provided the most precise glimpse of the early
cosmos to date thanks to his keen near-infrared vision,
which highlighted weak structures in very far-off
galaxies. 
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Sombrero Galaxy Dazzles in New
Image Clicked by JWST

NASA's James Webb Space Telescope has
captured a new image of the Sombrero galaxy ,
a lso known as Messier 104,  in the mid-infrared.
The image shows a smooth inner d isk instead of
the glowing core seen in v is ib le- l ight images,
and the galaxy 's outer r ing shows intr icate
clumps in the infrared.  The c lumpy nature of the
dust ,  detected by the MIRI  instrument ,  could
indicate the presence of young star-forming
regions.

However ,  un l ike other galax ies studied,  the
Sombrero galaxy is  not a hotbed of star
format ion ,  producing less than one solar mass
of stars per year .  The galaxy a lso conta ins 2000 

globular c lusters ,  provid ing a pseudo laboratory for astronomers to study stars .  The r ings of
the Sombrero galaxy produce less than one solar mass of stars per year ,  in compar ison to the
Mi lky Way’s roughly two solar masses a year .  In the MIRI  image,  ga lax ies of vary ing shapes
and colors l i t ter the background of space.  The di f ferent colors of these background galax ies
can te l l  astronomers about their  propert ies ,  inc luding how far away they are .  The Sombrero
galaxy is  around 30 mi l l ion l ight-years f rom Earth in the conste l lat ion Virgo.

Astronomers Find Early Fast-Feeding
Black Hole Using NASA Telescopes

A low-mass supermassive black hole at the
center of a dwarf ga laxy in the ear ly universe
has been discovered by astronomers us ing
data from NASA's James Webb Space
Telescope and Chandra X-ray Observatory .
The black hole is  pul l ing in matter at a
phenomenal  rate ,  over 40 t imes the theoret ica l
l imit .  This d iscovery could help expla in how
supermassive black holes grew so quick ly in
the ear ly universe.  The black hole ,  ca l led LID-
568,  was h idden among thousands of objects 

in the Chandra X-ray Observatory 's COSMOS legacy survey.  The speed and s ize of these
outf lows led the team to infer that a substant ia l  f ract ion of the mass growth of L ID-568 may
have occurred in a s ingle episode of rapid accret ion.  

The black hole appears to be feeding on matter at a rate 40 t imes i ts Eddington l imit ,  which
re lates to the maximum amount of l ight that mater ia l  surrounding a b lack hole can emit and
how fast i t  can absorb matter .  This new discovery provides new ins ights into the format ion of
supermassive black holes from smal ler  b lack hole "seeds, "  which current theor ies suggest ar ise
from the death of the universe 's f i rst  stars or the di rect col lapse of gas c louds.  



Revealing Vega: A Cosmic Disk Unlike Any Other
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The  Hubb le  Space  Te lescope  has  d i scove red  a  d i sk  o f  dus t  and  gas  a round  a
s ta r  ca l l ed  Vega ,  wh ich  i s  40  t imes  b r igh te r  than  ou r  Sun .  The  d i sk ' s  d i s t r ibu t ion
o f  dus t  i s  l aye red  due  to  the  p ressu re  o f  s ta r l i gh t  push ing  ou t  sma l l e r  g ra ins
fas te r  than  l a rge r  g ra ins .  The  resea rche rs  be l i eve  tha t  d i f fe ren t  t ypes  o f  phys ics
w i l l  l oca te  d i f fe ren t-s i zed  pa r t i c l es  a t  d i f fe ren t  l oca t ions ,  he lp ing  them
unders tand  the  under l y i ng  dynamics  i n  c i r cumste l l a r  d i sks .

The  Vega  d i sk  has  a  subt le  gap  a round  60  AU f rom the  s ta r ,  bu t  o the rw i se  i s
ve ry  smooth  a l l  t he  way  i n  un t i l  i t  i s  l os t  i n  the  g l a re  o f  the  s ta r .  Th i s  shows  tha t
the re  a re  no  p l anets  down to  Neptune-mass  c i r cu l a t i ng  i n  l a rge  o rb i t s ,  a s  i n  ou r
so l a r  sys tem.  The  resea rche rs  a re  see ing  i n  de ta i l  how much  va r i e ty  the re  i s
among c i r cumste l l a r  d i sks  and  how tha t  va r i e ty  i s  t i ed  i n to  the  under l y i ng
p laneta ry  sys tems .

New ly  fo rm ing  s ta r s  acc re te  mate r i a l  f rom a  d i sk  o f  dus t  and  gas  tha t  i s  the
f l a t tened  remnant  o f  the  c loud  f rom wh ich  they  a re  fo rm ing .  I n  the  m id-1990s ,
Hubb le  found  d i sks  a round  many  new ly  fo rm ing  s ta r s ,  l i ke l y  s i tes  o f  p l ane t
fo rmat ion ,  m ig ra t ion ,  and  somet imes  des t ruc t ion .  Fu l l y  matu red  s ta r s  l i ke  Vega
have  dus ty  d i sks  en r i ched  by  ongo ing  "bumper  ca r "  co l l i s i ons  among o rb i t i ng
as te ro ids  and  debr i s  f rom evapora t i ng  comets .  Dus t  w i th in  ou r  so l a r  sys tem i s
rep len i shed  by  m ino r  bod ies  e jec t i ng  dus t  a t  a  r a te  o f  about  10  tons  pe r  second ,
wh ich  i s  shoved  a round  by  p l anets .

Vega  cont inues  to  be  unusua l ,  w i th  i t s  a rch i tec tu re  marked l y  d i f fe ren t  f rom our
own so la r  sys tem where  g i an t  p l ane ts  l i ke  Jup i te r  and  Satu rn  keep  the  dus t  f rom
spread ing .  Foma lhau t ,  a  nea rby  s ta r ,  has  th ree  nes ted  debr i s  be l t s  and  i s
sugges ted  to  have  fo rmed p lanets ,  bu t  no  p l anets  have  been  pos i t i ve l y  ident i f i ed
yet .  

IMAGE CRED IT :  NASA ,  ESA ,  CSA ,  STSC I ,  S .  WOLFF  (UN IVERS ITY  OF  AR IZONA) ,  K .  SU
(UN IVERS ITY  OF  AR IZONA) ,  A .  GÁSPÁR (UN IVERS ITY  OF  AR IZONA)



BRIGHT DEEP SKY OBJECTS

M1 (Crab Nebula) is located in
Taurus constellation with an
apparent magnitude of 8.4. It is a
remnant of supernova explosion
first observed by Chinese
astronomer in 1054 AD. The nebula
is bright enough to be observed by
binocular and small telescope.

M42 (Orion Nebula) or NGC 1976 is
located in Northern hemisphere (Orion
constellation) and can be seen with
Naked eye as fuzzy patch of light. Its
apparent magnitude is 4.0. It can be
found in the middle sword asterism near
Orion’s belt. Most well known and
brightest nebula in the night sky.

Pleiades also known as seven sisters
or (M45) is located in Taurus
constellation with apparent
magnitude of 1.2. With naked eyes it
looks like hazy 6 stars group and  
resembles a tiny dipper. Binocular or
small telescope can reveal more
stars in the cluster.

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

      Saturn
Well placed in the southern sky among the

stars of Aquarius constellation at 28° altitude. 

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 - DECEMBER 2024

             Mercury          
Evening planet, reaches greatest elongation
west on 23 December. Spot after mid month                         

   Venus
Reasonably well placed in the evening sky.
Sets 4 hours 15 mins after sunset.

   Mars  
Mars Retrograde on 6 December, Shines at
-1.2 magnitude, and approaching opposition.

    Uranus
Evening planet reaches highest point in the
sky under darkness all month.

PLANETS VISIBILITY

    Jupiter 
Opposition on 7 December, magnificently
place planet. Visible throughout the month.
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M35 also known as Shoe Buckle or
NGC 2168 is an open star cluster
relatively close to us — it is located
2,800 light years away from the
Earth. With an apparent magnitude
of 5.1 it can even be spotted with
naked eyes in Gemini constellation.
A telescope will help you in spotting
individual stars in cluster.

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


Get ready to witness one of the most spectacular celestial events of the year—Jupiter's
opposition on December 14, 2024. Opposition occurs when Earth passes directly
between the Sun and a planet, placing the planet opposite the Sun in the sky. For
Jupiter, this means it will be as close as possible to Earth, making it appear larger and
brighter than ever before.

When Jupiter reaches opposition, it rises as the Sun sets, making it visible for much of
the night. For stargazers and astrophotographers, it 's an ideal time to catch a glimpse of
the gas giant, as it will be at its most prominent. Jupiter will rise around 6:00 pm local
time, reaching its highest point in the sky at 12:12 am, positioned 83° above the
southern horizon. It will set around 6:23 am.

During opposition, Jupiter will be in the constellation Taurus and will be positioned
about 4.09 AU away from Earth. Its disk will measure 47.1 arcseconds in diameter and
shine at an impressive magnitude -2.8. While it may appear as a bright star to the naked
eye, a pair of binoculars will reveal its disk and possibly even some of its moons.

In addition to being at opposition, Jupiter will also be at perigee, its closest point to
Earth, further enhancing its brightness and size. These alignments happen because the
Earth, Sun, and Jupiter line up with Earth placed directly between the Sun and the
planet. 

Jupiter’s opposition happens once every year, but this is the perfect time to catch a
stunning view of the planet, especially for those in India, where it will be visible from
6:00 pm to 6:23 am. Be sure to mark your calendar—this is an event you won't want to
miss!
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ASTRONOMICAL EVENTS - DECEMBER 2024
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JUPITER IN OPPOSITION: THE GIANT
PLANET SHINES BRIGHTEST

BEST DAY TO
OBSERVE JUPITER



The Geminid meteor shower ,  active from December 4 to December 17 ,  is caused by
asteroid 3200 Phaethon ,  which is unique because most meteor showers are linked to
comets. Discovered in 1983  by Simon Green  and  John Davies ,  Phaethon is the first known
asteroid associated with a meteor shower. The asteroid orbits between Mercury and Mars,
and its debris intersects Earth's orbit, leading to the Geminid meteors.

This year's peak will occur around December 14, 2024,  when up to 120 meteors per hour
could be visible, depending on the viewing conditions. From India, the shower becomes
visible after 6:50 pm ,  when the radiant point in Gemini rises above the eastern horizon ,
and remains active until dawn.

The best time to view the Geminids is around 2:00 am ,  when the radiant point is highest in
the sky. This allows for short, vertical meteor trails. However, outside this window,
meteors will appear at an angle and may travel across a larger area of the sky.
At peak activity on December 14 ,  the radiant point will reach an altitude of 85°  above the
horizon from New Delhi, and observers may see up to 119 meteors per hour  if skies are
dark and unobstructed. The  near-full Moon  will interfere with visibility, as it will be just
one day away from full phase in Taurus .

Meteor showers occur when Earth passes through streams of debris left by comets or
asteroids. The Geminids are unique because their parent body is an asteroid, not a comet.
The debris from 3200 Phaethon creates the meteoroid stream that Earth intersects each
December.

Meteors from this shower radiate from a common point in the sky, known as the radiant.
For the Geminids, the radiant is located at right ascension 07h20m,  declination 33°N  in
Gemini .  

To see the most meteors, look 30–40° away from the radiant in dark, clear skies. Although
the radiant is where meteors appear to originate, meteors can be seen throughout the sky.

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om
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M e r c u r y ,  t h e  c l o s e s t  p l a n e t  t o  t h e  S u n ,  i s  o f t e n  h i d d e n  i n  i t s  g l a r e ,  m a k i n g  i t
c h a l l e n g i n g  t o  o b s e r v e .  H o w e v e r ,  e v e r y  f e w  m o n t h s ,  M e r c u r y  r e a c h e s  g r e a t e s t
e l o n g a t i o n ,  t h e  p o i n t  w h e n  i t  a p p e a r s  a t  i t s  f a r t h e s t  d i s t a n c e  f r o m  t h e  S u n ,  a l l o w i n g  i t
t o  b e  v i s i b l e .  T h e  D e c e m b e r  2 0 2 4  a p p a r i t i o n  p r e s e n t s  a  g r e a t  c h a n c e  t o  c a t c h  t h i s
e l u s i v e  p l a n e t .
G r e a t e s t  e l o n g a t i o n  o c c u r s  w h e n  M e r c u r y  i s  e i t h e r  i n  t h e  m o r n i n g  o r  e v e n i n g  s k y ,  v i s i b l e
f o r  a  s h o r t  t i m e  b e f o r e  s l i p p i n g  b a c k  i n t o  t h e  S u n ’ s  g l a r e .  T h e s e  a p p a r i t i o n s  h a p p e n
e v e r y  3 – 4  m o n t h s ,  a l t e r n a t i n g  b e t w e e n  m o r n i n g  a n d  e v e n i n g  v i e w s .
W h e n  M e r c u r y  i s  e a s t  o f  t h e  S u n ,  i t  a p p e a r s  i n  t h e  e v e n i n g  s k y ,  j u s t  a f t e r  s u n s e t .  
W h e n  i t  l i e s  w e s t  o f  t h e  S u n ,  i t  r i s e s  j u s t  b e f o r e  t h e  S u n ,  m a k i n g  i t  v i s i b l e  i n  t h e
m o r n i n g  s k y .
T h e  g r e a t e s t  e l o n g a t i o n  o f  M e r c u r y  i n  l a t e  2 0 2 4  o c c u r s  o n  D e c e m b e r  2 5 ,  2 0 2 4 ,  a t  1 2 : 4 0
p m ,  w h e n  i t  w i l l  s h i n e  b r i g h t l y  a t  m a g n i t u d e  - 0 . 4 .  F r o m  I n d i a ,  M e r c u r y  w i l l  p e a k  a t  1 9 °
a b o v e  t h e  h o r i z o n  o n  D e c e m b e r  2 4  j u s t  b e f o r e  s u n r i s e .  T h e  b e s t  t i m e  t o  s p o t  i t  i s  a b o u t
4 0  m i n u t e s  b e f o r e  s u n r i s e ,  s t a r t i n g  i n  m i d - D e c e m b e r .
M e r c u r y  s t a y s  n e a r  t h e  e c l i p t i c ,  t h e  S u n ’ s  a p p a r e n t  p a t h  a c r o s s  t h e  s k y .  I t s  h e i g h t  a b o v e
t h e  h o r i z o n  c h a n g e s  d e p e n d i n g  o n  t h e  a n g l e  o f  t h e  e c l i p t i c ,  w h i c h  s h i f t s  w i t h  t h e
s e a s o n s .
D u r i n g  a u t u m n  a n d  s p r i n g ,  w h e n  t h e  e c l i p t i c  m e e t s  t h e  h o r i z o n  a t  a  s t e e p  a n g l e ,
M e r c u r y  a p p e a r s  h i g h e r  i n  t h e  s k y .
I n  s u m m e r  a n d  w i n t e r ,  w h e n  t h e  e c l i p t i c  m e e t s  t h e  h o r i z o n  a t  a  s h a l l o w  a n g l e ,  M e r c u r y
n e e d s  t o  b e  f a r t h e r  f r o m  t h e  S u n  t o  b e  v i s i b l e  a t  a  d e c e n t  a l t i t u d e .
T h i s  s e a s o n a l  s h i f t  e x p l a i n s  w h y  s o m e  a p p a r i t i o n s  a r e  b e t t e r  f o r  v i e w i n g  t h a n  o t h e r s .

Mercury  E longa t ion :  Ca tch  the
P lane t  a t  I t s  Bes t
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BEST DAY TO
OBSERVE MERCURY

V i e w i n g  T i p s
W h e r e  t o  L o o k :  F o c u s
o n  t h e  e a s t e r n  h o r i z o n
j u s t  b e f o r e  d a w n ,  a s
t h e  s k y  b r i g h t e n s .  W i t h
c l e a r  s k i e s  a n d  a  l o w
h o r i z o n ,  M e r c u r y  w i l l
b e  v i s i b l e  e v e n  t o  t h e
n a k e d  e y e .  

B e s t  V i e w i n g  T i m e :
M e r c u r y  w i l l  b e  a t  i t s
b r i g h t e s t  a r o u n d
D e c e m b e r  2 5 .  A f t e r
t h i s ,  i t  w i l l  g r a d u a l l y
s l i p  i n t o  t h e  S u n ’ s
g l a r e ,  f a d i n g  f r o m  v i e w
b y  J a n u a r y  2 0 2 5 .
D o n ’ t  m i s s  t h i s  r a r e
c h a n c e  t o  w i t n e s s
M e r c u r y  a t  i t s  g r e a t e s t
e l o n g a t i o n !  M a r k  y o u r
c a l e n d a r s  f o r  D e c e m b e r
2 5  a n d  e n j o y  t h e  v i e w
o f  t h i s  e l u s i v e  p l a n e t .



THE WINTER SOLSTICE :  EARTH'S
TILT  AND THE  CHANGING SEASONS
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Mark  you r  ca l enda r s  fo r  December  2 1 ,  2024 ,  when  the  Wi n te r  So l s t i ce  occu r s
i n  t he  No r the rn  Hemi sphe re ,  ma rk i ng  the  sho r te s t  day  and  l onges t  n igh t  o f  t he
yea r .  Th i s  a l so  s i gna l s  t he  o f f i c i a l  s t a r t  o f  w in te r ,  a s  t he  Sun  r eaches  i t s
sou the rnmost  pos i t i on  i n  t he  sky ,  w i th  a  dec l i na t i on  o f  23 . 5 °  S  i n  t he
cons te l l a t i on  Cap r i co rnus .  On  th i s  day ,  t he  Sun  w i l l  appea r  d i r ec t l y  ove rhead
at  noon  a l ong  the  T rop i c  o f  Cap r i co rn .

Meanwh i l e ,  i n  t he  Southe rn  Hemi sphe re ,  December  2 1  b r i ngs  the  Summer
So l s t i ce ,  t he  l onges t  day  o f  t he  yea r ,  and  the  beg inn i ng  o f  summer .

These  so l s t i ce s  occu r  due  to  Ea r th ’ s  23 . 5 °  ax i a l  t i l t ,  wh i ch  causes  the  po l e s  to
a l t e rna te l y  l ean  toward  o r  away  f rom the  Sun  du r i ng  i t s  o rb i t .  Th i s  t i l t  c r ea tes
the  cyc l e s  o f  l i gh t  and  shadow tha t  g i ve  r i s e  to  the  chang ing  seasons .  Wi thout
th i s  t i l t ,  t he  Sun  wou l d  a l ways  sh i ne  d i r ec t l y  above  the  Equato r ,  r e su l t i ng  i n
cons tan t  day l i gh t  and  no  seasona l  va r i a t i ons .

The  Wi n te r  So l s t i ce  happens  tw i ce  annua l l y ,  once  i n  each  hem i sphe re .  I n  t he
Nor the rn  Hemi sphe re ,  i t  f a l l s  a round  December  2 1  o r  22 ,  b r i ng i ng  the  sho r te s t
day .  I n  t he  Southe rn  Hemi sphe re ,  i t  occu r s  a round  June  20  o r  2 1 ,  b r i ng i ng  the
l onges t  day .  On  these  da tes ,  t he  Sun ' s  r ay s  sh i ne  d i r ec t l y  on  e i t he r  t he  T rop i c
o f  Cap r i co rn  o r  T rop i c  o f  Cance r .

As t ronomi ca l l y ,  t he  Wi n te r  So l s t i ce  ma rks  the  beg inn i ng  o f  w in te r ,  wh i ch  l a s t s
un t i l  t he  sp r i ng  equ i nox  i n  Ma rch  (No r the rn  Hemi sphe re )  o r  September
(Southe rn  Hemi sphe re ) .  Cu l tu ra l l y ,  t he  i nc reas i ng  l ength  o f  days  a f te r  t he
so l s t i ce  symbo l i ze s  r enewa l  and  r eb i r t h .

The  Summer  So l s t i ce ,  on  the  o the r  hand ,  occu r s  when  Ea r th ' s  t i l t  max im i zes
exposu re  to  the  Sun ,  r e su l t i ng  i n  t he  l onges t  day  o f  t he  yea r .  Though
as t ronomi ca l l y  de f i n i ng  the  seasons ,  meteo ro l og i s t s  base  the  seasons  on
tempera tu re  pa t te rn s .

The  Wi n te r  So l s t i ce  i s  a  r em i nde r  o f  t he  de l i ca te  ba l ance  be tween  Ea r th ’ s  t i l t
and  o rb i t ,  wh i ch  c rea tes  the  dynam i c  pa t te rn s  o f  sun l i gh t  and  seasons  tha t
make  Ea r th  so  ex t r ao rd i na ry .

Cred i t s :  T imeandda te . com
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Place: New Delhi / Date: 14th December / Time: 07.30 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 December 8th, the Ringed planet Saturn

and the Moon will have the closest approach

in the night sky & reaching an altitude of 52°

above the south-eastern horizon. The Moon

will be at magnitude -11.95, and Saturn at

magnitude 1.01. And it will be visible around

12.30 p.m. at noon till 11.55 p.m. 

Conjunction of Moon and Jupiter
On December 14th, 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 -12.75, the

planets Jupiter is at a magnitude of

-2.65. The Moon, Mars and Jupiter,

together will be seen in the evening sky

around 06.00 p.m.

Conjunction of Moon and Mars
On December 18th, 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 -12.48, and Mars at magnitude

-0.90. And it will be visible around 08.30 p.m.

in the night sky.Place: New Delhi/ Date: 18th December / Time: 09.00 p.m. 

Place: New Delhi/ Date: 8th December / Time: 06.00 p.m. 
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 Night Sky Captured by Muhammad Talal.  Full Moon Captured by Aashman Asthana.

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 Ms. Anjusha AJ, Educator,
STEPL

Sunspots captured by Mr. Deepak Kumar, Educator, STEPL

Star Trail captured by Mr. Umesh, Junior Recourse Person,
STEPL

26D E C E M B E R  2 0 2 4

Jupiter captured by Ms. Anjusha AJ, Educator, STEPL
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Legends in the Stars: Mythical Stories
Behind Constellations Across Cultures"

2 .  Ch inese  Mytho logy :  The  Weave r  G i r l  and
the  Cowhe rd
Cons te l l a t i on :  Vega  (Weave r  G i r l )  and  A l t a i r
(Cowhe rd )
My th :  The  Weave r  G i r l ,  a  goddess ,  f e l l  i n  l o ve
w i t h  a  mo r t a l  cowhe rd .  Ange red  by  t he i r  un i on ,
t he  goddess ' s  f a t he r  sepa r a ted  t hem w i t h  t he
S i l ve r  R i ve r  ( t he  M i l k y  Way ) .  Once  a  yea r ,  on
the  seven th  day  o f  t he  seven th  l una r  mon th ,
magp ie s  f o rm  a  b r i dge ,  a l l ow ing  t hem to
reun i t e .
S ign i f i cance :  Th i s  r oman t i c  t a l e  exp l a i n s  t he
pos i t i ons  o f  Vega  and  A l t a i r  and  i s  ce l eb r a ted
du r i ng  t he  Q i x i  Fes t i v a l  i n  Ch i na .

2 7 D E C EM B E R  2 0 2 4

Many  cu l t u re s  have  c rea ted  my th i ca l  s to r i e s  to
exp l a i n  t he  cons te l l a t i ons ,  t y i ng  t he i r  ce l e s t i a l
obse r va t i ons  to  t he i r  be l i e f s ,  t r ad i t i ons ,  and
va l ues .  He re  a re  some  f a sc i na t i ng  examp les :

1 .  G reek  Mytho logy :  The  S to r y  o f  O r i on
Cons te l l a t i on :  O r i on
My th :  Or ion  was  a  m igh t y  hun te r  who  boas ted
o f  h i s  s k i l l .  I n  one  ve r s i on ,  he  t h rea tened  to
k i l l  a l l  t he  an ima l s  on  Ea r t h ,  ange r i ng  Ga i a ,  t he
Ea r t h  goddess ,  who  sen t  a  g i an t  s co rp ion  to
k i l l  h im .  Bo th  Or i on  and  t he  sco rp ion  we re
p l aced  i n  t he  sky  a s  cons te l l a t i ons ,  f o reve r
f ac i ng  oppos i t e  d i r ec t i ons  to  s ymbo l i ze  t he i r
con f l i c t .
S i gn i f i c ance :  The  my th  r e f l ec t s  t hemes  o f
hub r i s ,  n a tu re ' s  ba l ance ,  and  t he  i nev i t ab i l i t y
o f  f a te .

3 .  Abor ig ina l  Aust ra l i an  Mytho logy :  The  Emu in  the  Sky
Conste l l a t ion :  The  dark  spaces  in  the  Mi l ky  Way
Myth :  Many Abor ig ina l  Aust ra l i an  cu l tu res  see  the  da rk  patches  o f  the  Mi l ky  Way as  a  g ian t
emu .  I n  one  s to ry ,  the  emu 's  pos i t ion  in  the  sky  dete rmines  the  t ime fo r  ha rves t ing  emu eggs .
Sign i f i cance :  The myth  demonst ra tes  the  deep connect ion  between Abor ig ina l  peop le  and
the i r  env i ronment ,  us ing  the  s ta rs  as  a  na tu ra l  ca lendar .

4 .  H indu  Mytho logy :  The  Seven Sages  (Sapta r i sh i )
Conste l l a t ion :  Ursa  Ma jo r  (B ig  D ipper )
Myth :  The  Sapta r i sh i  (Seven Sages )  were  w ise  men who se rved as  adv i so rs  to  the  gods .  They
are  immor ta l i zed  in  the  sky  to  oversee  the  wor ld  and gu ide  human i ty .
S ign i f i cance :  Th i s  s to ry  t ies  the  s ta rs  to  w isdom,  d i v ine  gu idance ,  and the  cyc l i ca l  na tu re  o f
t ime .



5 .  Na t i ve  Amer i can  Mytho l ogy :  The  G rea t  Bea r
Cons te l l a t i on :  U r sa  Ma jo r
My th :  I n  many  Na t i ve  Amer i can  t r ad i t i ons ,  t he  s t a r s  o f  t he  B ig  D ippe r  f o rm  a  g rea t  bea r  be i ng
chased  by  t h ree  hun te r s .  As  t he  bea r  r uns ,  i t s  b l ood  co lo r s  t he  l e aves  r ed  i n  au tumn .
S ign i f i c ance :  Th i s  s to r y  connec t s  t he  s t a r s  t o  seasona l  changes ,  r e f l ec t i ng  an  unde r s t and i ng
o f  na tu re ' s  c yc l e s .

6 .  Po l ynes i an  Mytho logy :  Māu i  and  t he  F i shhook
Cons te l l a t i on :  Sco rp i u s
My th :  Māu i ,  a  l egenda r y  he ro ,  u sed  h i s  mag i ca l  f i s hhook  to  pu l l  i s l ands  f r om the  sea .  The
cu r ve  o f  t he  Sco rp i u s  cons te l l a t i on  i s  s a i d  to  r ep resen t  Māu i ' s  f i s hhook .
S ign i f i c ance :  Th i s  my th  s ymbo l i ze s  c rea t i on ,  nav i ga t i on ,  and  t he  r e l a t i onsh ip  be tween
human i t y  and  t he  ocean .

7 .  Egypt i an  Mytho logy :  The  Goddess  Nu t
Cons te l l a t i on :  The  M i l k y  Way
Myth :  Nu t ,  t he  sky  goddess ,  a r ches  ove r  t he  Ea r t h ,  he r  body  fo rm ing  t he  M i l k y  Way .  Each
n igh t ,  s he  swa l l ows  t he  sun ,  and  each  morn i ng ,  s he  g i ves  b i r t h  to  i t  anew .
S ign i f i c ance :  The  s to r y  t i e s  t he  movemen t  o f  ce l e s t i a l  bod i e s  to  t he  cyc l e s  o f  l i f e  and  dea th .

8 .  I nu i t  Mytho l ogy :  The  Hun te r  and  t he  Po l a r  Bea r
Cons te l l a t i on :  O r i on  and  U r sa  Ma jo r
My th :  O r i on  r ep resen t s  a  hun te r ,  wh i l e  U r sa  Ma jo r  r ep resen t s  a  po l a r  bea r .  The  hun te r  chases
the  bea r  ac ross  t he  sky ,  r e f l ec t i ng  t he  r e l a t i onsh ip  be tween  humans  and  an ima l s  i n  I nu i t
cu l t u re .
S i gn i f i c ance :  Th i s  t a l e  connec t s  ce l e s t i a l  movemen t s  to  su r v i v a l  and  t he  ba l ance  be tween
hun te r  and  p rey .

9 .  No r se  Mytho l ogy :  Fen r i r  and  t he  Cha i n s
Cons te l l a t i on :  Lupus  (The  Wo l f )
My th :  Lupus  i s  somet imes  l i n ked  to  Fen r i r ,  t he  g rea t  wo l f  bound  by  t he  gods  to  p reven t  h im
f rom wreak i ng  havoc .  H i s  p resence  i n  t he  s t a r s  i s  a  r em inde r  o f  t he  t ens i on  be tween  chaos
and  o rde r .
S i gn i f i c ance :  Th i s  s to r y  exemp l i f i e s  No r se  t hemes  o f  con f l i c t  and  t he  cyc l i c a l  na tu re  o f  t ime .
These  my ths  r e f l ec t  how anc i en t  cu l t u re s  u sed  t he  s t a r s  t o  exp l a i n  t he  un i ve r se ,  connec t  to
the i r  env i r onmen t ,  and  pass  down  va l ues  and  s to r i e s  t h rough  gene ra t i ons .
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A s t r o n o m y  i s  o n e  o f  t h e  o l d e s t  s c i e n t i f i c  f i e l d s .  I t  h a s  a c c o m p a n i e d  m a n y

g e n e r a t i o n s  o f  p a r e n t s  a n d  c h i l d r e n ,  e v o l v i n g  a l o n g .  S h a p i n g  c i v i l i z a t i o n

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

s t a r s  a n d  s o u g h t  g u i d a n c e  f r o m  t h e m .  

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

t h a t  o c c u p y  t h e  s k y  h a v e  i n f l u e n c e d  a n c i e n t  c u l t u r e s  a n d  s h a p e d  t h e i r  v i e w

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

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

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

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

o p p o r t u n i t y  t o  t r a v e l  t h r o u g h  t i m e  t o  s e e  h o w  t h e  s k y  l o o k e d  t h o u s a n d s  o f

y e a r s  a g o .  

D e s p i t e  k n o w i n g  t h a t  f o r  t h o u s a n d s  o f  y e a r s ,  w e  h a v e  l o o k e d  t o  t h e  s t a r s

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

f r o m  t h e m .  T h a t  k n o w l e d g e  h a s  b e e n  l o s t  t o  t h e  s a n d s  o f  t i m e .   Y e t ,  w e

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

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

T h e  s t a r s  h a v e  s h a p e d  o u r  h i s t o r y .  G u i d i n g  o u r  a n c e s t o r s  a s  t h e y  e x p a n d e d

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

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

H u g e  s t r u c t u r e s  h a v e  b e e n  b u i l t  t o  c o m m e m o r a t e  t h e m .  S t r u c t u r e s  w i t h

h i d d e n  u s e s  t h a t  w e  a r e  o n l y  l e a r n i n g  a b o u t .  I n  a n  i n d i r e c t  w a y ,  t h e  s t a r s

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

w o r l d  t h a t  i s  f o r e i g n  t o  u s .  

T o d a y ,  o u r  r e l a t i o n s h i p  i s  v e r y  d i f f e r e n t  w i t h  t h e  s t a r s .  Y e t ,  t h e  n i g h t  s k y

t h a t  o n c e  i n s p i r e d  o u r  a n c e s t o r s  s t i l l  i n s p i r e s  u s  t o d a y  a n d  w i l l  c o n t i n u e  t o

d o  s o  a s  w e  p u s h  t h e  e d g e  o f  o u r  k n o w l e d g e  a n d  l e a r n  m o r e .  
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The Proba-3 mission (Image credit: ESA)
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On December  20 th  2024 ,  ISRO w i l l  embark  on  a  g roundbreak ing  m iss ion  w i th
the  l aunch  o f  the  Space  Dock ing  Exper iment  (SPADEX)  aboa rd  the  re l i ab le
PSLV-C60 rocket .  Th i s  amb i t ious  p ro jec t  i nvo l ves  two spacec ra f t ,  ap t l y  named
Chaser  and  Ta rget ,  des igned  to  pe r fo rm a  comp lex  o rb i t a l  rendezvous  and
dock ing  maneuver .  Th i s  fea t ,  ach ieved  a t  an  a l t i t ude  o f  700  k i l omete rs ,  w i l l
s imu la te  au tonomous  dock ing ,  a  c r i t i ca l  capab i l i t y  fo r  the  fu tu re  o f  I nd i a ' s
space  p rogram.

The  two spacec ra f t  w i l l  use  advanced sensors ,  nav iga t ion  sys tems ,  and  robot i c
techno log ies  to  approach ,  a l i gn ,  and  secu re l y  dock  a t  speeds  o f  ove r  8  km/s .
Th i s  m iss ion  w i l l  no t  on l y  va l i da te  these  techno log ies  bu t  w i l l  a l so  mark  I nd i a ’ s
en t r y  i n to  the  exc lus i ve  c lub  o f  na t ions—a longs ide  the  U .S . ,  Russ i a ,  and  Ch ina—
tha t  have  mas te red  au tonomous  dock ing .

The  SPADEX miss ion  l ays  the  foundat ion  fo r  I nd i a ' s  l a rge r  space  amb i t ions .
These  i nc lude  assemb l i ng  modu la r  components  fo r  the  p l anned  Ind ian  Space
Sta t ion  by  2028  and  suppor t i ng  i n te rp l aneta ry  m iss ions  l i ke  Chandrayaan-4 ,
wh ich  w i l l  r e l y  on  dock ing  fo r  spacec ra f t  assemb ly  and  samp le  re tu rns .  The
robot i c  dock ing  sys tem a l so  ho lds  p romise  fo r  sa te l l i t e  se rv i c i ng ,  i nc lud ing
re fue l i ng ,  repa i r s ,  and  tack l i ng  space  debr i s—a  g row ing  concern  i n  modern
space  exp lo ra t ion ​.

Fu r the rmore ,  SPADEX represents  a  co l l abora t ion  between  ISRO and  p r i va te
p laye rs ,  re f l ec t i ng  the  recent  re fo rms  i n  I nd i a ' s  space  sec to r .  These  re fo rms  a im
to  fos te r  i nnova t ion  and  e f f i c i ency ,  mak ing  SPADEX not  on l y  a  techno log ica l
m i l es tone  but  a l so  a  symbo l  o f  I nd i a ’ s  expand ing  space  ecosys tem.  Th i s  m iss ion
i s  se t  to  demonst ra te  how Ind ia  i s  cha r t i ng  a  sus ta inab le  and  i nnova t i ve  pa th  i n
space  exp lo ra t ion ​.
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On December  30th  2024 ,  the  Venus  L i fe  F inder  m iss ion  w i l l  embark  on  a  da r i ng
voyage  to  exp lo re  Venus ’ s  mys te r ious  a tmosphere .  Des igned  to  detec t  s igns  o f
o rgan ic  compounds  tha t  cou ld  i nd ica te  the  potent i a l  fo r  l i f e ,  t h i s  unc rewed
spacecra f t ,  deve loped by  Rocket  Lab  i n  co l l abora t ion  w i th  M IT ,  w i l l  be  the  f i r s t
p r i va te  m iss ion  to  anothe r  p l ane t .  Or ig ina l l y  se t  fo r  May  2023 ,  the  m iss ion  has
now been  reschedu led  to  l aunch  no  ea r l i e r  than  December  30 ,  2024 ,  w i th  the
spacec ra f t  expected  to  reach  Venus  by  May  13 ,  2025 .

The  spacec ra f t  cons i s t s  o f  two key  components :  the  Photon  Exp lo re r  c ru i se
s tage  and  a  sma l l  a tmospher i c  p robe .  The  Photon  Exp lo re r ,  deve loped fo r  NASA 's
CAPSTONE miss ion ,  w i l l  ca r r y  the  p robe  to  Venus ,  pe r fo rm ing  maneuvers
inc lud ing  a  l una r  g rav i t y  ass i s t  to  ad jus t  i t s  t r a jec to ry .  Upon  a r r i va l ,  t he  p robe
wi l l  de tach  f rom the  Exp lo re r ,  endur ing  a  peak  g- fo rce  o f  60  Gs  du r i ng  i t s
descent  th rough  Venus ’ s  a tmosphere ,  a  jou rney  tha t  w i l l  t ake  j us t  f i ve  m inu tes .

At  an  a l t i t ude  between  45  km and  65  km ,  the  p robe  w i l l  use  an  au to  f l uo resc ing
nephe lomete r ,  wh ich  p ro jec ts  a  l a se r  i n to  the  a tmosphere .  Th i s  i ns t rument  w i l l
ana l yze  c loud  pa r t i c l es  fo r  potent i a l  o rgan ic  compounds ,  sca t te r i ng  and
f l uo rescence  tha t  cou ld  h in t  a t  l i f e ’ s  p resence .  The  da ta  w i l l  be  t r ansmi t ted
d i rec t l y  to  Ea r th ,  though  l im i ted  bandwid th  w i l l  r es t r i c t  the  t r ansmiss ion  o f  on l y
c r i t i ca l  f i nd ings  be fo re  the  p robe  impacts  the  su r face .

Wi th  an  es t imated  cos t  o f  l ess  than  10  m i l l i on  US do l l a r s ,  t h i s  m i ss ion  not  on l y
a ims  to  advance  p l aneta ry  sc ience  but  a l so  demonst ra te  tha t  sma l l e r ,  cos t-
e f fec t i ve  space  m iss ions  can  ach ieve  g roundbreak ing  resu l t s  i n  deep space
exp lo ra t ion .  Th i s  i s  j us t  the  f i r s t  s tep  i n  what  Rocket  Lab  hopes  w i l l  become a
se r ies  o f  sma l l  m i ss ions  to  fu r the r  exp lo re  Venus .  The  Venus  L i fe  F inder  cou ld
un lock  c lues  to  the  mys te r i es  o f  ou r  ne ighbor ing  p l anet  and ,  pe rhaps ,  the
poss ib i l i t y  o f  l i f e  beyond Ea r th .
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The NZSA mission (Image credit: Rocket Lab)

* * 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  D e c 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 .



Imagine your persona l  swarm of sate l l i tes f loat ing in space col lect ing weather data or
prov id ing h igh-speed internet ,  or  even a id ing in c l imate monitor ing .  Sounds l ike a movie
scene f rom a sc i-f i  movie ,  r ight? But for  Smal lSats ,  that  is  not f ict ion anymore.  These smal l
sate l l i tes are revolut ion iz ing the space journey ,  resu l t ing in cheaper ,  faster ,  and u l t imate ly
more access ib le access to space.  Not a tool  on ly  for  governments and large corporat ions
anymore ,  research organizat ions ,  un ivers i t ies ,  and even startups are start ing to take part  in
launching the i r  space miss ions .

There is  a wide range of  Smal lSats in  form and s ize with var ied a ims.  Among the popular  is
the CubeSat whose shape is  l ike a cube,  10x10x10cm big in s ize and weighing a few
ki lograms.  One of  the neat aspects of  CubeSats is  that  they ' re modular-that  is ,  you can
stack mult ip le un i ts  together for  more complex miss ions .  Now we a lso have PocketQubes ,
which are smal ler  and often used for  low-budget ,  educat iona l  pro jects .  Microsate l l i tes and
nanosate l l i tes are comparat ive ly  much larger ,  typ ica l ly  weigh ing maximum one hundred
ki lograms,  and have been used for  tasks such as Earth observat ion or  g loba l  communicat ion
networks .

An amazing example of  Smal lSat  innovat ion is  the KickSat pro ject .  K ickSat a imed to show
how space explorat ion can become even more access ib le by launching hundreds of  t iny
sate l l i tes known as Spr i te ch ips .  These Spr i tes were the s ize of  a large postage-stamp! They
could be best descr ibed as min iature spacecrafts  with bas ic sensors ,  rad ios ,  and so lar
panels .  A l though the f i rst  attempt in 2014 met with severa l  obstac les ,  the pro ject  sparked a
wave of  th ink ing about how we might further min iatur ize the technology and launch swarms
of these ch ips to gather sc ient i f ic  data or  exper iment with communicat ions .

What makes Smal lSats revolut ionary is  that  they are so s imple .  They weigh less and are
smal ler  than convent iona l  sate l l i tes ,  which means they can be launched and bui l t  at  much
lower cost .  Instead of  requi r ing a dedicated rocket ,  they can be f i t ted a longs ide on a larger
miss ion to save even more money.  But don ' t  be fooled by the i r  s ize- they can be a rea l  dea l !
They can ass ist  farmers with crop monitor ing ,  they can map the Earth in h igh-resolut ion ,  or
even p lace internet access in the farthest  reaches of  the g lobe.  These sate l l i tes are miss ion
f lex ib le .

Innovat ion is  a lso accelerat ing with the r ise of  Smal lSats .  Whi le mass ive sate l l i tes requi re
years to des ign and launch into space ,  Smal lSats can be constructed and launched into orb i t
in  a matter  of  months or  even in weeks .  Th is  fast  turnaround a l lows technology to be tested
and updated quick ly ,  so that  the modern requi rements are met at  least  in  re lat ion to the
pace of  needs .  Moreover ,  s ince the pr ivate companies such as SpaceX and Rocket Lab offer
rout ine launching opportun i t ies ,  go ing into space is  no longer an event in  a l i fet ime.

The future of  Smal lSats is  br ight and fu l l  of  poss ib i l i t ies :  imagine sate l l i tes that  can repai r
each other in  orb i t ,  adapt to new tasks mid-miss ion ,  or  work together l ike b i rds in a f lock to
accompl ish greater  th ings .  The sky ,  or  rather the space ,  is  no longer the l imit .  Smal lSats are
opening up new hor izons and are just  at  the beginn ing of  th is  great journey .
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The night sky, with its breathtaking tapestry of stars and celestial wonders, has been a source of awe and
inspiration for humanity for centuries. Words like "heavenly," "stellar," and "cosmic" are testament to its
beauty and magnificence. Beyond its visual splendor, the night sky has served as a cultural keystone,
shaping the hallmarks of civilization such as art, l iterature, mathematics, science, religion, language,
poetry, and our very concepts of time. 

However, the advent of artificial i l lumination, while significantly enriching the quality of life by creating
luminous environments during the nighttime, has also given rise to a pressing environmental issue: light
pollution. With the emergence of new lighting technologies, the negative impacts of improper il lumination
have become increasingly evident, affecting both urban and rural areas. 

Light pollution, the excessive or misdirected artificial light produced by human activities, has detrimental
effects on astronomical research and the ecological balance. It disrupts the natural rhythms of wildlife,
leading to long-term damage to ecosystems. The International Dark Sky Association (IDA) has recognized
light pollution as a significant environmental concern, affecting not only humans but also wildlife and the
climate. 

For astronomers, light pollution is a significant challenge. The glare from artificial lights washes out the
faint glow of stars and other celestial objects, making it difficult to conduct observations and diminishing
the night sky's splendor. The loss of our connection to the night sky is a profound cultural and scientific
setback. As Vincent van Gogh, the legendary painter of ‘The Starry Night' once wrote in a letter to his
brother Theo, "I know nothing with any certainty, but the sight of the stars makes me dream." His
generation enjoyed a night sky unmarred by artificial lights, a privilege that is becoming increasingly rare
for us today. 

Practical steps to reduce light pollution: 

While excessive outdoor light pollution may appear uncontrollable for an individual, overlighting in the
home can be easily reduced. Here are some practical steps to mitigate light pollution: Opting for amber
or warm white lights with fewer short wavelengths, or using red light at night, which has zero short
wavelengths; Using sensors, timers, or simply turning off unnecessary lights in the evening, particularly on
balconies, in gardens, and on façades. 

Public awareness and policy changes are crucial in addressing light pollution. Maps based on nighttime
satellite data can be used in communication campaigns to highlight the extent and effects of light
pollution. Citizen science projects like Globe at Night encourage individuals to measure and submit
observations of night sky brightness, contributing to a global database that supports research and
advocacy efforts. 

Call to Action: 

The night sky is an incredibly magnificent and deeply threatened natural asset. Its importance extends
beyond its beauty and grandeur; it is integral to our cultural heritage and has a profound impact on our
mental well-being. Some researchers suggest that reconnecting with the night sky can have positive
effects on mental health, offering a sense of peace and inspiration. In conclusion, while space telescopes
provide astronomers with the ability to observe celestial phenomena from beyond Earth's light-polluted
atmosphere, we must also strive to preserve the beauty of the night sky for future generations. By taking
action to reduce light pollution and raising awareness through outreach and citizen science, we can
ensure that the awe-inspiring sight of the stars remains a source of dreams and wonder for all.
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Annie Cannon 

Gerard Peter Kuiper (December 7, 1905 – December 23, 1973) was a
Dutch-American astronomer and regarded as the father of modern
planetary science. His research on the solar system’s formation laid
the groundwork for discovering the Kuiper Belt, a region beyond
Neptune with icy bodies, dwarf planets like Pluto. Kuiper discovered
Uranus's moon, Miranda and Neptune's moon, Nereid and identified
carbon dioxide on Mars and methane in Titan’s and Uranus’s
atmospheres. NASA honoured him with the Kuiper Airborne
Observatory, an aircraft-mounted infrared telescope. His legacy
endures in the Kuiper Prize, lunar and Martian craters, and continued
exploration of the outer solar system.

Gerard Kuiper 

December 11, 1863

Annie Jump Cannon (December 11, 1863 – April 13, 1941), known as
the “Census Taker of the Sky,” was an American astronomer whose
work revolutionized stellar classification. She discovered 300
variable stars, five novae, and published extensive star catalogues.
Alongside Edward C. Pickering, she co-developed the Harvard
Classification Scheme, the first system to classify stars by
temperature and spectral type. Her achievements earned her
numerous awards, including the Henry Draper Medal from the
National Academy of Sciences. The Annie Jump Cannon Award was
established in her honor to recognize outstanding contributions by
women in astronomy.

Nambi Narayanan 
Nambi Narayanan (born December 12, 1941) is an Indian aerospace
scientist who played a key role in advancing India's space program.
As a senior ISRO scientist, he introduced liquid propulsion
technology, vital for launching heavier payloads. His work on the
Vikas engine was crucial to the success of India's PSLV and GSLV
launch vehicles, significantly enhancing satellite launch capabilities.
Despite facing false espionage charges, later proven baseless,
Narayanan persevered and remained committed to India's space
ambitions. In 2019, he was honoured with the Padma Bhushan,
celebrating his resilience and pioneering contributions to India's
space exploration efforts.
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Sir Issac Newton (25 December 1642 – 20 March 1726) was an
English mathematician, physicist, and astronomer, a key figure in the
Scientific Revolution. He formulated the laws of motion and
universal gravitation, explaining that every particle attracts every
other particle with a force proportional to their masses and
inversely proportional to the distance between them. Newton also
made significant contributions to optics, demonstrating that white
light is composed of different colors. His work Mathematical
Principles of Natural Philosophy (1687) unified the laws of motion
and gravity, shaping modern physics and paving the way for future
advancements in science and mathematics.

Sir Isaac Newton

Johannes Kepler (December 27, 1571 – November 15, 1630) was a
German astronomer, mathematician. His work helped lay the
foundation for modern astronomy and physics. Kepler is best
known for his laws of planetary motion, which revolutionized our
understanding of the solar system. He was the first to explain the
process of vision, stating that the eye's lens focuses light onto the
retina. Kepler’s work fundamentally changed our understanding of
the universe and contributed to the scientific and mathematical
foundations of modern astronomy and physics. His laws are still
used today to describe the orbits of planets and spacecraft.

Johannes Kepler

Arthur Eddington
Arthur Eddington (28 December 1882 – 22 November 1944) was an
English astronomer, physicist, and mathematician known for his
contributions to stellar structure, relativity, and cosmology. He is
famous for leading the 1919 solar eclipse experiment that confirmed
Einstein’s theory of general relativity by observing the deflection of
light by the Sun. Eddington developed a model explaining how stars
generate energy through nuclear fusion. His work on stellar
dynamics and relativity was foundational to 20th-century
astrophysics. Additionally, Eddington played a key role in
popularizing modern physics and making complex scientific
concepts accessible to the public.
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On December 21, 1968, a historic journey began that would change the course of space exploration forever.
Aboard the mighty Saturn V rocket, the Apollo 8 mission blasted off from Kennedy Space Center, carrying
three brave astronauts—Frank Borman, Jim Lovell, and William Anders—on a journey to the Moon. Their
mission was simple yet extraordinary: to orbit the Moon, test the spacecraft’s systems, and lay the
groundwork for the first Moon landing. What began as a mission to ensure the success of future lunar
landings would become a defining moment in human history.

As the spacecraft hurdled into space, the crew ventured beyond Earth's familiar orbit, reaching the Moon's
vicinity for the very first time. On Christmas Eve, as they circled the Moon, the astronauts captured a
breathtaking image of Earth rising above the Moon’s desolate surface—one of the most iconic photos ever
taken, known as Earthrise. It symbolized the fragility of our planet and the vastness of the universe, sparking
a profound sense of connection across the globe. The astronauts were witnessing a reality no human had
ever imagined, one that would inspire countless individuals to look up and wonder about their place in the
universe.

But Apollo 8 wasn’t just a mission about exploration; it was a mission of inspiration. The crew’s Christmas
Eve broadcast, where they read from the Book of Genesis, brought the wonder of space into homes around
the world. It reminded humanity that we were all part of something greater, united by the infinite mysteries
of the cosmos. People across the world sat glued to their screens, feeling the weight of this monumental
achievement and its message of unity, peace, and potential.

With their successful orbit and safe return, Apollo 8 proved that the U.S. was ready to send astronauts to
the Moon. This groundbreaking mission paved the way for Apollo 11, just months away from achieving the
first Moon landing. The Apollo 8 mission wasn’t just a triumph of technology—it was a triumph of human
courage, collaboration, and the spirit of exploration, setting the stage for future generations to dream even
bigger.

Apollo 8: Lunar Odessy
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Astronauts William A. Anders, James A. Lovell Jr., and Frank Borman, (left to right) during water egress training in
the Gulf of Mexico. (Image credit; NASA)



In a moment that would go down in history, on December 21, 2015, Falcon 9’s first stage booster was
successfully recovered after delivering a payload to orbit. As the rocket’s booster descended back toward
Earth, it landed gently on a landing pad at Cape Canaveral, completing the first-ever recovery of a rocket’s
first stage in the history of spaceflight. This achievement was far more than just a technical success—it was
a game changer. The notion of reusing rockets could now move from the realm of science fiction to that of
reality.

Another iconic moment, came about 4 months later, in April 2016, when SpaceX achieved the first
successful landing of a Falcon 9 booster on a drone ship in the Atlantic Ocean. This was a technical feat
that had never been accomplished before. With its pinpoint accuracy, the booster landed on the drone ship
with grace, proving that rockets could not only return to Earth but could do so with such precision that
they could land on a small platform in the middle of the ocean. This was the first of many such landings,
and with each one, SpaceX’s dream of reusability was becoming a reality.

By 2017, SpaceX had successfully landed boosters both on land and on drone ships multiple times. These
landings were not just symbolic; they represented a major shift in how space travel would operate in the
future. In an industry where rockets were previously single-use, the ability to reuse components would lead
to dramatic cost savings. The reusability of the Falcon 9’s first stage was a turning point. It marked the
beginning of a new era in space exploration, one that would see rapid advancements in space travel. 

In 2020, SpaceX made history again by becoming the first private company to launch astronauts to the
International Space Station (ISS) aboard its Crew Dragon spacecraft, a mission that relied on the same
reusable Falcon 9 booster technology that had been perfected over the years. As the years have passed,
SpaceX’s successes have continued to build on the foundation of those early Falcon 9 first-stage landing
tests. With every successful launch, the company has proven that rockets can be reused, and that space
exploration is no longer limited by the financial and technical constraints that once defined it. Reusability,
once a distant dream, is now an integral part of the space industry. 

Today, SpaceX is not only a leader in rocket reusability but also a key player in commercial spaceflight, with
its sights set on even greater goals, including sending humans to Mars. The success of Falcon 9's first-
stage landing tests is a testament to the power of perseverance, innovation, and vision. What began as an
ambitious idea—making rockets reusable—has now become a central part of the future of space exploration.
Each landing is a small victory, not just for SpaceX, but for humanity’s journey into the stars. SpaceX’s
ability to recover and reuse rockets will undoubtedly pave the way for even more daring missions in the
years to come.

SPACEX ’ S  GROUNDBREAK I NG  SUCCESS :
REDEF I N I NG  THE  FUTURE  OF  ROCKETRY
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In the realm of space exploration, where
technology and human ingenuity collide to
push the boundaries of possibility, few
innovations have had as much impact as the
idea of reusing rockets. The concept itself
had been explored in various forms, but it
was SpaceX’s bold vision that would
redefine the future of space travel. Led by
Elon Musk, SpaceX set out with one
fundamental goal: to reduce the exorbitant
costs of space missions by making rockets
reusable, starting with the Falcon 9’s first-
stage booster. 
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CHART ING THE  PATH TO THE
STARS :  HERMANN OBERTH ’S

REVOLUT IONARY  IDEAS

of modern rocketry ,  inc luding l iquid propel lants l ike l iquid oxygen and hydrogen,  mult i-stage
rockets ,  and space navigat ion.

The work proposed that rockets could escape Earth ’s grav i tat ional  pul l  and travel  into space,
an idea that had never been ser ious ly considered before.  Oberth a lso introduced the concept
of "space mirrors , "  which would focus sunl ight onto specif ic regions of Earth or redirect i t
into space.  These forward-thinking concepts sparked interest in space travel  and la id the
groundwork for future technologica l  developments .

Hermann Oberth (front) with officials of the Army Ballistic Missile
Agency.Image Credits: flickr.com

Hermann Oberth,  often referred to as the
German father of rocketry ,  was a pioneer ing
physic ist whose groundbreaking work
transformed space explorat ion from a
fantast ical  dream into a scient i f ic pursuit .
Inspired by the imaginat ive stor ies of Jules
Verne, Oberth bui l t  h is f i rst model rocket at
age 14 and dedicated his l i fe to the concept of
space travel .

Oberth ,  a Romanian-born physic ist ,  was one of
the pioneers of modern astronaut ics a longside
Konstant in Tsiolkovsky and Robert Goddard.
From an ear ly age, Oberth was fascinated by
space travel ,  inspired by the works of Jules
Verne. His doctoral  dissertat ion,  Die Rakete zu
den Planetenräumen, explored theoret ical   
concepts that would become the foundat ion

Although Die Rakete zu den Planetenräumen was in i t ia l ly  re jected by academic author i t ies ,  i t
had a last ing impact .  In 1927,  Oberth ’s work inspired the format ion of the Verein für
Raumschif fahrt  (Society for Space Fl ight) ,  where Oberth became a mentor to ear ly rocket
engineers .  His ideas inf luenced a new generat ion of sc ient ists and engineers ,  many of whom
played key ro les in developing the technology for space explorat ion.  Later on in l i fe ,  Oberth
worked with h is former student ,  Werhner von Braun,  to develop the Saturn V rockets that
took astronauts to the moon.  

Oberth ’s contr ibut ions to space travel  were foundat ional ,  and his legacy l ives on through
inst i tut ions l ike the Hermann Oberth Space Travel  Museum and the Hermann Oberth Society ,
which cont inue to honor h is groundbreaking work.  His v is ion and theoret ica l  breakthroughs
were crucia l  in advancing the study and pursuit  of space explorat ion.  Today ,  Die Rakete zu
den Planetenräumen remains a cornerstone of rocketry and astronaut ics ,  showcasing
Oberth ’s fores ight and inf luence on the future of space travel .

Hermann Oberth ’s legacy is a mixed one.  Despite h is last ing contr ibut ion to space travel ,  he
also developed the V-2 rockets for Nazi  Germany.  The same technology that was used to
target c iv i l lans dur ing World War 2 .  Even in h is later l i fe ,  he was a member of Nat ional
Democrat ic Party of Germany and he was honored by St i l le Hi l fe ,  a known Nazi  support
organizat ion.



In December 1973,  NASA’s Pioneer 10 spacecraft  made history as the f i rst  probe to
capture and send back images of an outer p lanet—Jupiter .  Launched on March 2 ,  1972,
Pioneer 10 embarked on an unprecedented journey with the goal  of explor ing Jupiter and
its dynamic environment .  Managed by NASA’s Ames Research Center ,  P ioneer 10 was the
f i rst  spacecraft  specif ica l ly  designed to travel  beyond Mars ’  orbit  and conduct a f lyby of
the gas giant ,  whi le a lso provid ing va luable sc ient i f ic data about Jupiter ’s  atmosphere ,
radiat ion belts ,  magnet ic f ie ld ,  and moons.

One of the key chal lenges Pioneer 10 faced was cross ing the Asteroid Belt ,  a per i lous
region between Mars and Jupiter f i l led with mi l l ions of rocky objects .  Despite concerns
about the spacecraft ’s  safety ,  P ioneer 10 successfu l ly  navigated th is belt ,  mark ing
another f i rst  for space explorat ion.  On November 6 ,  1973,  whi le st i l l  16 mi l l ion mi les f rom
Jupiter ,  P ioneer 10 began transmitt ing images of the planet us ing i ts photopolar imeter .
The spacecraft ’s  imaging system cont inued to improve as i t  approached Jupiter ,  and by
December 1 ,  1973,  i t  sent back images that exceeded even the best Earth-based
photographs of the gas giant ,  captur ing Jupiter ’s  iconic c loud bands,  immense storms,
and the Great Red Spot in stunning deta i l .

On December 3 ,  1973,  Pioneer 10 made i ts c losest approach to Jupiter ,  pass ing with in
81 ,000 mi les (130,000 k i lometers) of the planet ’s c loud tops at a speed of 78,000 mi les
per hour .  Dur ing th is f lyby ,  P ioneer 10 col lected crucia l  data on Jupiter ’s  atmosphere ,
magnetosphere ,  and radiat ion belts ,  whi le a lso imaging i ts moons,  inc luding Europa and
Ganymede. These discover ies provided scient ists with unprecedented ins ights into the
outer solar  system and la id the foundat ion for future miss ions ,  such as Voyager and
Gal i leo.

In i t ia l ly  designed for a 21-month miss ion ,  P ioneer 10 far surpassed expectat ions ,
cont inuing to send va luable data unt i l  January 2003,  when i t  was 7 .6 bi l l ion mi les (12 .23
bi l l ion k i lometers) f rom Earth .  P ioneer 10 became the f i rst  spacecraft  to leave the solar
system and enter interste l lar  space,  earn ing the t i t le of humanity ’s f i rst  interste l lar
emissary .
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JUP I T ER ’ S  F I R ST  SNAPSHOT

Image Credits: NASA
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Find the Craters from the mixed letters and mark them.

Across
2. What type of rays is the MACE telescope
designed to study?
4. What is the name of the tower used by
SpaceX to catch the Starship booster?
5. What is the name of the asteroid that
caused the extinction of the dinosaurs?
8. What type of galaxies are IC 2163 and NGC
2207?
9. Which moon of Pluto has the Skywalker
Crater?

Down
1. What is the name of the European module
added to the ISS?
2. What is ISRO’s first manned spaceflight
program called?
3. What was the name of the lander that
touched down on Comet 67P?
6. What is the name of the final supermoon of
2024?
7. Which international space station module was
built by Japan?

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

CROSSWORDCROSSWORDCROSSWORD

Astronomy Word Puzzle
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