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ABOUTSPACE‘

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.
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Vision: To popularize hands-on space science & STEM Education through various fun-filled

pioneering concepts, services, and programs.

Mission: To develop and popularize space science & STEM Education In India and establish
a global association with national & international space science agencies, societies, amateur,
and professional organizations, government agencies, and space observatories.
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Dr. Sachin Bahmba,
CMD, SPACE

\
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, | wish for young students to let
their ambitions soar and think big as they

are the future of our country.
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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  Mr. Shivam Gupta,

Experiential and Hands- MD, SPACE

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! )
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RKSHOP ON SAFE-SOLAR OBSERVATION =

.£O|24, an astronomy workshop took place at the Space Office in-Dwarka, organized by
collaboration with the American Center. Participants from schools like Imperial Heritage

egan with an engaging presentation by an expert, explaining the Sun's features and safe
actices. Participants and teachers explored solar observati ethods, marveling at 'sunspots
ialized equipment.

p emphasized safe g;r viewing, highlighting the dangers of dlre‘t sunlight to-the eyes and
safe tools for exploring our Sun. r

— BT

The workshop included aQMteractlve sessmn__hl.—!l-partlmpants received hands-on training in

aligning telescopes and proje  solar |m_ggesl||U§ng methods like solar filters, pinhole projectors, and
solar t pes, attendees observed fascinating solar features, particularly sunspots, gaining valuable,
ical experience in solarebservation. ——

mou,nted solar filter. Participants also ex with UV-sensitive beads, which
p. 'se_r]ce of ultraviolet light and enhanc ciation for the Sun’s-characteristics.
lements provided an enjoyable, mem g experience.

on safe and unsafe solar. observation
equipment, ensuring they could explore
introduced specialized tools like mirror
ell-rounded sinderstanding of safe solar

e

|tized"throughout, as participa
learned to use certified solar fi
solar phenomena without risking eye damage.
projectors and solar viewing goggles, giving att
observation.
a'?

The workshop's overarching go o spark curio appreciatiodi:for astronomy, fostering a safe
approach’ to exploring the Sun: llaborati een Space ;1"'r'1dia and the American Center

successfully combined theoretical and hands-on | leaving parti€ipants with the knowledge, tools,

and excitement to explore the cosmos safelyﬁ.‘__ d enthusiasm*and awe among attendees marked
e success of this impactful educational initi
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Mesmerizing Saturn-Moon Occultation
Captured at SOAR Centre, Faridabad

On the 15th of October 2024, a spectacular Saturn-Moon occultation was captured from the SOAR
Centre at DPS, Sector-19, Faridabad. The rare celestial event began at 12:30 AM IST when the Moon,
in its orbit, slowly moved in front of Saturn, gradually obscuring the planet and its iconic rings from
view. At 1:31 AM IST, Saturn majestically reappeared from the Moon'’s bright limb, offering a stunning
sight as it emerged back into the night sky.

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

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

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

This occultation not only highlighted the marvel of
astronomical alignments but also demonstrated
the SOAR Centre’'s commitment to inspiring

students and astronomy enthusiasts by bringing
the wonders of the universe to their doorstep. Saturn reappearance captured through SOAR's telescope.
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World Space Week 2024: Empowering
Through Education

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

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

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

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

At St. Martin Diocesan School, Delhi Cantt, the Cosmic Mind Forum on October 15th took a different route,
focusing on career aspirations in space science. Retd. Wing Commander Satyam Kushwaha, a decorated
fighter pilot and space expert, addressed over 400 students, sharing his experiences in military aviation and

space exploration. His message resonated deeply, encouraging students to dream big and think critically
about pursuing careers in space.
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The Next ﬁel_leratinn of Space Explorers
and Innovation

Across the city, at K. R. Mangalam School, Vikaspuri, rated the week with creative, hands-on
activities that encouraged students to express their knowledge of space through art and crafts. Galaxy
Making, Astro Art, Constellation Crafting, and Astro-Doodling were just a few of the activities that saw
participation from students in grades | to VIIl. Students explored the beauty of the cosmos in a tactile and
imaginative way, translating their knowledge into colorful and innovative creations. Older students engaged
with the theme of “Space and Climate Change” through astro-quizzes and video podcasts.

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

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

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

These events across Delhi's schools illustrate the extraordinary impact of World Space Week 2024 and
SPACE India's commitment to promoting space science education. Students learned about the wonders of
the universe while gaining an understanding of how space science can address critical challenges, such as
climate change. As India looks toward the future of space exploration, nurturing the curiosity and ambitions
of today’'s students will contribute to the next generation of space scientists, engineers, and innovators.
The collaborative efforts of schools, educators, and SPACE India are crucial in this mission, helping to

elevate India’s position in global space research while inspiring the future leaders of our space program.
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From Theory to Telescope: DPS Faridabad’s
'Universe for All' Inspires Future Astronomers

.-J = — R ‘I—-.
On 23rd October 2024, Delhi Public School; Sector-19,-Faridabad, hosted an exciting evening-observation session l'"-.
for Group 3-5 beginn_e_i"r and elementary-level students as part of the "Universe.for All" program. The event, held :
from 6:00 PM to 8:00 PM, offered students an enriching opportunity to explore-fascinating celestial phenomena .

such as occultations, ecIipse’é, transits, and conjunctions. y

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

After the presentation, students were taken to the SOAR Centre (Space Obsérvatory and Research) for practical
telescope observations. Beginner-level students excitedly observed Venus and.Saturn, while the elementary-level
group marveled at the magnificent view of Saturnand the distant Andromeda Galaxy. _ ; b
The students were enthralled by the experience, expressing immense enthusiasm as they saw these celestial

Y wonders with their own eyes. The seamless blehd of theoretical knowledge and hands-on learning made the

% session highly engaging, and educational. Many students shared their excitement “about the neéwfound
understanding of how celestial bodies move “and align in space.

4
This event not only strengthened the students' grasp of ‘astronomy but also ignited their curiosity for future ;
stargazing activities, leaving them eager for more such astronomical adventures. It was a memorable session,
underscoring the school's dedication to providing interactive, educational experiences through the "Universe for .
All" program.
A ,{T"

]y o b
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MONTHLY TELESGOPIC OBSERVATION
BY SPACE ARCADE

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

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

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

The event inspired curiosity and hands-on learning, making it a memorable experience for everyone involved.
SPACE ARCADE aims to continue these monthly sessions, inviting more people to explore the wonders of
the universe.

NOVEMBER 2024

Visit: www.spacearcade.in



GALACTICA

HIGHLIGHTS OF OCTOBER 2024

~ BEPICOLOMBO'S CELESTIAL WALTL: UNLOCKING
: MERCURY'S MAGNETIC MYSTERIES

The BepiColombo spacecraft, a joint mission between
the European Space Agency (ESA) and Japan
Aerospace Agency (JAXA), is making rapid flybys of
Mercury, the solar system's smallest planet. These
flybys are helping scientists' understand the planet's
magnetic field, which forms a protective magnetic
bubble around it and guards against charged particles
in the solar wind. Howevei cientists are curious about
why this tiny inner plan magnetic field is much
weaker than ours. Becgsge Mercury is closer to the sun
than Earth, its magneti (%bubble experiences a far more
intense pummeling from the solar wind.

One of Bep!flqmbos main tasks is to investigate this
interaction

he properties of Mercury's magnetic
field.  J8 .

/4 ’n‘
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the ESA controlled Mercury Planetary

An illustration of magnetic fields surrounding
Mercury the closest planet to the sun.
(Image credit: Robert Lea/NASA)

] |ll'bwld a dynamlc dual-picture of the space environment around Mercury by separating into

Orbiter (MPO) and the JAXA-led Mercury

: ’WOngln.t be possrble from orb|t The team crossed Mercury's magnetosphere in about 30
N m giusk to dawh ‘and at the closest approach of just 146 miles (235 km) above ‘the planet s

T.hey conducted their research

7

with the aid of BepiColombo's >
Mercury Plasma Particle
sapwisest. - Experiment (MPPE) « suite of &

instruments, .which were active = -
during the June 2023 flyby. They -
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. MPPE with computer modeling,
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The team also st
Mercury and BepiCet
the sun, it is heated
BepiColombo becomes’ 2le
shadow of Mercury, cool ions
elements oxygen, sodium, and

ira lomde ey fay

bse ,¢p’§/' BeprColémbo with
(Ima crédm ‘iSA/JAX”) 3
: "3 Haft

on between é‘h@g d particles in the

mplicatec by the fact that when the spacecraft is facing

combined data was collected by 7

ald im o mad
revealing the origins of
interacting particles and§ 7 R
features of Mercurys magnetic g

plEs 5l bUbble
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The expected structures like
the'shock’ boundary between
the free-flowing solar wind and
the magnetosphere, as well as

passing through the ‘horns'
'flankmg the plasma sheet were
seen.
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CHOPSTICKS CATCH: SPACEX'S STARSHIP.
BOOSTER LANDS IN STYLE ON FLIGHT 5

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

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

SpaceX also aimed to send Star'ship's 165-foot-tall upper stage, known as Starship or simply

- Ship, to .sp'ace and bring it back to Earth with a splashdbwn in the Indian Ocean- That occurred
about 65 minutes after liftoff, with the Ship firir{g three of its six engines to hover over the ocean
before tipping over .and exploding. SpaceX's founder and CEO, Elon Musk, agreed that.a big step
towards making life multiplanetary was made that day. : : 1
The vehicle was de.sighed' to be fully and rapidly reusable, which combined with Starship's o
unprecedented power could revolutionize spaceflight. NASA is a believer in the vehicle. sélecting
it to be the first crewed lander for its Artemis program of moon exploration. If all goes to plan,
Starship will land NASA astronauts on Earth's nearest neighbor for.the first time thrdugh, Artemis
3 mission, which is targeted to launch in Sepbember 2026.

Flight 5 Starship featured some 3|gn|f|can ‘ gle -. lcatlons compared to its predecessors One of

SpaceX wants to launch another Starship mission relatlve1y sogn Last month SpaceX conducted

a static fire with the Flight 6 Ship vehicle. ey .
i -
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COSMIC KALEIDOSCOPE: SOLAR STORM
UNLEASHES AURORAS

One of the rarest kinds of celestial lights-the brightest red auroras- had.been seen in
Leh
activity,”

in, Ladakh,
said ISRO officials.

e —
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Red aurora captured from étakna, outside Leh. (Photo
Credit: Indian Institute of Astrophysics and Bhabha Atomic
Research Center)

WWW.SPdCE

resulting from an intense solar storm prompted by increased solar

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

Indian Institute of Astrophysics (lIA) scientists
along with Bhabha Atomic Research Center
(BARC) scientists recorded such auroras on the
night of 10-11 October, 2024. They were
captured on all-sky cameras while observers saw

_them naked. The occurrence was the fourth such

incident in the solar cycle going on.

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

The particles come into the atmospheric
components where it excites ;those atoms
responsible for the emission of red light through
which that solar wind is _sh_own_ to observers.
through the lights in quest_i'dn under aurora. i

ISRO's Dr. S Somanath 'has stated’ that Iniiian
satellites are safe and not affected by the storm.
BARC warned that such ,éolar storms may eause
interference .- -in-f h|gh frequency rFadIO

._ communlcatln.oni' and can. lead to; radlat|on1gnsks
" to satellites, so it is. a’ ‘must to monitor ’Space
.- weather phenomena for potential impacts- onw=

critical infrastructure and. global communlcatlon

systems.
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INI)IA INAUGURATES WORLD'S HI(.H[ST IMAGING
(H[R[NKOV MACL T[l[S(OP[ IN LADAKH

Secretary DAE & Chalrman AEC inaugurates the MACE observatory at T-Ianle Ladakh (Source BARC)

On October 4, 2024, Dr. Ajit Kumar Mohanty Secretary of the Department. of Atomic Energy
(DAE), officially opened. the Major Atmospheric Cherenkov Experiment (MACE) Obser‘vatory at

Hanle, Ladakh. Built in-house by BARC with assistance from ECIL and other Indlar:r ‘industrial
partners, MACE is the tallest imaging Cherenkov telescope in the world located at an ltituder of
~4,300 m and the largest in Asia. Commemorative plaques were unveiled during the inauguration,

which was a component of the DAE's Platmym Jubilee festivities.

¥
1

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

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

The event included a guided tour of the observatory, a special film highlighting the progress of the
MACE project, and a picture compilation of the project's voyage. By improving India's astrophysics
and cosmic-ray research capacities, the MACE telescope hopes to further knowledge of
phenomena like black holes and supernovae worldwide. Additionally, it aims to promote
international cooperation, establishing India as a major force in the world scientific community and
motivating upcoming researchers in the area.
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Award for its remarkable Chandrayaan 3 mission. ISRO’s chairman S. Somanath accepted the awa
the organizations behalf during the 75th International Astronautical Congress in Baku, Azerbaijan.

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

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

in the lunar soil.

-~ ﬁ“’
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Many scientists and engineers

around India have been
motivated by Chandrayaan-3,
which has - increased the

nation's youth interest.in STEM
subjects and space exploration.
As a result, chances for global
cooperation have increased,

and India is unquestionably in a

position to influence how its
space |,exp|orat?or‘{-_dev'é¢ops in

. the future.

i
o

ISRO chief S. Somanath receives the |IAF World Space Award for Chan(drayaan-3 mission success
during a ceremony, in Milan, Italy. (Photo Credit: ISRO)
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Axiom Space and Prada
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China Launches 3 Astronauts To Tiangong
Snace Station In "Dream” Mission
.ﬂr'}' i ""lﬁ."' !

= Y - . ¥ : i 2 - = e

- ! =45 =" . S

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

L

Three Chinesé .astronauts_have embarked on#a "dream” mission to the Tiangong space station,
which includes the nation's only female spaceflight engineer. In order to meet the space program's
lofty target of landing humans on the moon by 2030 and ‘eventually building a lunar outpost, the
new team will ‘carry out experiments. Wang Haoze, 34, became the third Chinese woman to take

. Part in a crewed mission when the Shenzhou-19 mission faunched from the Jiuguan Satellite Launch
Center in northwest China. .

In late April or early May of next year, the Shenzhou-19 crew, led by Cai Xuzhe, will make their way,

back to Earth. Cai, a 48-year-old veteran of the air force, contributes expertise from his time spent . .
aboard Tiangong during the 2022.Shenzhou-14 trip. The crew is now "fully prepared mentally,
technically, physically, and psychologically” for:the mission ahead.

With its space program becoming the third to place humans in orbit and having successfully landed "
robotic rovers on Mars and the Moon, China“is accelerating its efforts to realize its "space dream”

under President Xi Jinping. The centerpiece of the program is the Tiangong space station, which is
expected to launch a crewed expedition to the Moon by 2030 with the goal of establishing a base

there.

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

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

i moon in 2019 and a small robot on Mars in 2021.
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Areciho uhservatorv s Gollapse: The Untold
Story of GCable Failure and Zinc Decay

On 1st December 2020, radio astronomy took a hit when the support cables holding up Arecibo's

instrument platform gave wa , Cau: 3 H'o"_bﬂhh’t 1 servatory's iconic and massive
reflector dish. This_ : storic, a ademic loss, and four Vears later, we learned the
probable cause o ..“_e ; L !

W

Arecibo (_)b vatory, also > National Astronomy 2 sphere Ce , was an
observ.l?ik')ry i'._Barﬂ'é =3 2 Puerto 0. C 'E recibo was k in for its
appr. |mately 05 m eflectc : of a na inkhole,
/ith 3 years it was the
oheri scope

L 3

embe

HI""‘-.. o o A ".._..__ = g S
S0 e d | _ rough
TiPtion dat% f the v erful tele

i
e loss a c¢ ﬁut togetheﬁ E‘g* e structural

years on, they have relea t detailed the [ e committee identifi
the failure equer S ’ e island in

. t een caught during the po
"'.' fractures in th 1 ole and socket from zinc de
isn't sure abo IUSE the zinc decay, they believe that Arecibo
diation en\ caused an accelerated rate of metal decay. This
zinc decay causing a structural failure. -

r IIect-.ﬁdlo data again. However, the site has transitioned into an educat
and will contmue its legacy as the epicentre of astronomical discovery.

ST he
Arpubo Observato}}-after collapse
% %, (Image credit: Noticel)

'A.reubd-'ﬁbs 6ry’5‘ef_'ﬂ'e coll se: ]
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FROM THE EYES OF WEBB OCTOBER 2024
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'Blood-Soaked' Eyes: Nl\Sl\ s Wehb

& Hubble Examine Galaxy Paif

= x - % - ‘
Astronomgrs ha.Ve : ,of the int ractmg_ '
-splral“gaIaX|es ile 23' f’forts of th ques L .
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% : . }
. which ﬁterges mr Itraviolet light from - == = ¥
2. - -
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ATy s « L
¥ ¢ gas and dust and promoting-the birth of new ‘stars. X .
e O 2 i i e - T “
3 In the future, as these galaxies continue to interact, they may eventually merge, -
3 reshaplng *helr cores and arms while ‘creating new stellar formations. However, over
% time, star formation will slow._ as the galaxies' gas supplies deplete,«leading to a
: more stable conflgurat|on For now, the image offers a vivid "s‘napshot of a dramatic
cosmic encounter. - R g
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‘to the known compositioﬁ of
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4 C

scope deciphers
y moon Charon

astronomers have detected carbon
and hydrogen peroxide on Pluto’s

1 the moon’'s composition and history.

‘ammonia-bearing species, and organic
2 pounds ‘on Charon, these new findings are
because carbon dioxide and
peroxide had eluded earlier
ilvia Protopapa from the  Southwest
stitute, the team used JWST's
Spectrograph (NIRSpec) to il
derstanding of Charon’s surface.
of these molecules not only add

he moon's formation and the
findings help scientists better

em, offering clues about the|r
~a

escope studies
g bab‘sfars and

irradiation processes that have shaj
understand icy bodies in the distant
evolution and the processes they've

James Webb

have captured a
d dust "pancakes’
@Eklcial for their
and formation.  These
prb'toplar'neta:y disks, rich in material, feed the
stars while shapin‘g tHé'-irli'future planetary
. systems.
- The JWST prdhde'd new insights into the gas
Id'ws, or ',lend of change,” that sculpt these
disks. “4h a groundbreaking discovery, the
telescope _detected evidence for a long-
theorizeg s through which young stars
gather’ m their surrounding disks.

A team of astronomers from the University of 1LArizLo' y I.Iaria Pascucci, studied four
edge-on protoplanetary disk systems. Their observatit a glimpse into what our sobr
system and the sun looked like 4.6 billion years ago, hefore Earth and other planets formed.

.These findings provide the most comprehensive view yet of the forces shaping star and
g L 3

planetary system formation, solving a keysmystery in astrophysics.

oon, Charon. This breakthrough sheds:"

scientists had previously found water -

NOVEMBER 202 i

16



als Unusual Jets of
Icy Centaur 297

OUTGASSING P ——

OO oy
Jo Torwand Telestope

(R ==1=1

WEEIT THISEIDED

NASA’s James
Centaur 29P/Schwass
Jupiter and Neptune. O
transitional stage between p
outgassing. Webb’s Near-Infra
monoxide (CO) and carbon dioxide
composition. The CO2 jets emerged fro
a CO jet pointed northward, making
_centaur. : :

groundbreaking insights into
y object orbiting between
centaurs like 29P are in a
ets, showing signs of active

( ected carbon
alinga complex
orth and south poles, whil
ive detection of CO2 on a

This variability in CO and. _mdances across 29P's surface suggests that its
nucleus may be an aggregate c;Faistinct materials, possibly formed from the fusion
of separate primordial - objéit, challenging prior assumptions about Kuiper Belt
object composition. Scientists are especially interested in understanding the

i 9P”§- £gassing since its distance from the Sun means that
ically drives comet activity, is unlikely to be water-based.

am aims to conduct extended observations of 29P to learn if the jets
ver time, potentially uncovering further insights into the processes driving

periodic outbursts. Expanding knowledge about centaurs like 29P could also
enhance ou anding of the solar system’s formation and evolution.
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WHAT'S UP IN THE SKY -

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 illumination,
because the Moon is so close to us, it overrides the
brightness of other celestial objects.

So, What Moon phase is best for stargazing? "The New
Moon and the days immediately before and after the
new. moon (Crescent phases)” are among the best times
for stargazing. Whereas the Remaining phases like Full
Moon, waxing or waning gibbous, the first or third
quarter Moon offers a time to zoom in and witness the

of

features of the Moon.

and

NOVEMBER 2024

konthly Lunar Colendar
Movamber 2024
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PLANETS VISIBILITY ¢

: Mercury
Evenlng planet, reaches greatest eastern
i elongation on 15 November. Not ideally placed.

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

A Mars ; :
WeII placed red planet. Located 2° from :
i M44 end of month. . o
Jupiter

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

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

: Uranus J
i Opposition on 17 November and beautifully _
presented all month long.

Neptune
WeII positioned evening planet that Teaches
i peak altitude of 35° in darkness all month.

BRIGHT DEEP SKY OB]ECTS

M29 (Cooling Tower) +s an open cluster Fhgiyes ;f-'—
thats situated in  the Cygnus = * T
constellation and can be seen with o l* b vk
binocular and telescope. The cluster is .l .Z*._-t_rg"'. F:L‘
certainly worth a look dde to its location W Aty
and unusual shape. It appears like a o :
squashed dipper that loosely resembles . - -+, | :
the main stars of Ursa Major. L

Lagoon Nebula (M8) was discovered
in by the Italian astronomer Giovanni
Hodierna. This star-forming cloud of
interstellar gas is located in the
constellation  Sagittarius and its
apparent magnitude of 6 makes it
faintly visible to the naked eye in
dark skies.

M27 (Dumbbell Nebula) was the
first planetary nebula discovered.
This nebula results from an-6ld star
that has shed its outer layers in a
glowing display of color. M27 cab
be found in Vulpecula constellation.
and has an apparent magnltude of
745,

X
[

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

NOVEMBER 2024
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/

.

»

Elnal Supermoon of the -
- year: ke Beaver Moon

On November.15; the night sky will light up with the Beaver Moon,
marking 2024's last supermoon. This full moon, set to reach peak
illumination at 3 a.m., has its origins in Native American, Colonial

_'American, and European folklore. Named for the season when beavers

prepare their lodges for winter, the Beaver Moon is a reminder of nature’s
cycle as animals prepare for colder months.

A supermoon occurs when the moon reaches its full phase while at its

closest point to Earth, an event that can make it appear up to 14% larger
and 30% brighter. This November, skywatchers can enjoy the fourth and
final supermoon of the year, a celestial phenomenon that has graced the
skies since August's Blue Moon. NASA explains that because the moon's
orbit around Earth is elliptical, its distance from Earth changes, which is
why supermoons appear slightly larger and brighter than typical full
moons. e "

Adding to the spectacle, the Beaver Moon will appear near the Pleiades
star cluster—often called the "Seven Sisters"—in the constellation Taurus.

~ For those in the Northern Hemisphere, the moon’s appearance alongside

this famous cluster adds a visual trea r the night. Meanwhile, Mercury
will also make a brief appearance in the evening sky the following day as
it reaches its greatest elongation east of the Sun, a short-lived

oppdrtunity to see the elusive planet. =

This full moon has many ‘names reflecting _cultural*fraditions around the
world.. The Cree and Assiniboine call T’E the Frost Moon, while the
Anishinaabe know it as the* Freezing .Moon, marking the arrival of frost
and the shift toward winter. The Tlingit refer to it as the Digging Moon,
signaling animals’ preparations for the cold, and the Dakota and Lakota
people call it the Deer Rutting Moon, a reference to deer mating season.
Whether called the Beaver Moon or the Frost Moon, November’s full
moon reminds us of nature’s rhythm. As it shines brightly in the night
sky, it brings a sense of awe and connection to traditions that have long
marked the arrival of winter.

19
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Each November, as Earth passes through the debris trail of Comet 55P/Tempel-Tuttle, -
‘the annual Leonid meteor shower lights up the sky. This small comet, with a nucleus 2.24
miles wide, completes its orbit every 33 years. Having last come close to the Sun'in 1998,
Tempel-Tuttle will return in 2031. Named after its co-discoverers, Ernst Tempel and s
Horace Tuttle, Tempel-Tuttle is classified as a periodic comet, as noted by the “P” in its '
name, which designatés comets with orbits under 200 years. These comets continually
=~ refresh their trails of debris each time they loop around the Sun. ¢

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

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

__,,T.. . In New Delhi, the shower becomes visible around 11:48 p.m. when the Leonids’ radiant
="' Dpoint, located in the constellation Leo, rises in the eastern sky, continuing until dawn at
: around 6:17 a.m. The shower’s best display may occur before dawn, as the radiant ;

.. 75 reaches its highest point around 7:00 a.m. This optimal positioning brings meteors

" directly into Earth’s view, creating more visible, short trails near the radiant. At other

f,,,,--:' times, the meteors will dppear to enter at an angle, producing longer, dramatic streaks

that traverse more of the sky. i Rk

i With the peak predicted at 6:00 p.m. on November 17, viewers may experience the best \‘\
- shows after the radiant rises later that night. For stargazers, it’s a perfect opportunity 3
to witness an event that, while not storm-level this year, continues to capture the
imagination with the Leonids’ promise of cosmic wonder.

Leonids radiant point:
Thi metears will streak suteard drom the constellation Lea,

. Aoy Len
) Eiy = ugubo
'

L LI A S )
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CONIVINCTIONS FOK THE MONTH

A phenomenon grabs the imagination of scientists and stargazers alike in the vast
panorama of the night sky, where stars shine like distant diamonds and planets roam over
the cosmic canvas. Conjunctions, those ethereal moments in the heavens when heavenly
bodies appear to collide, provide a mesmerizing sight that connects us to the beauty of
the cosmos. The word "Conjuni:tion" 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, évery 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.

ey | Conjunction of Moon and Saturn

lll'l___..r"-- On November 11th, the Ringed planet Saturn

1
Moon Saturn . and the Moon will have the closest approach
¥ . Q‘h AW LTS in the night sky & reaching an altitude of 48°
' -y above the south-eastern horizon. The Moon
) 4 will be at magnitude -12.46, ano-l Saturn at

| ; magnitude 0.88. And it will be visible around

i
L

Pllace: New Delhi/ Date: 11th N'l';vembqlr/Time: 14.30 p.m. 05.02 p.m. at noon till 09:14 p:m.
oIIlllIllIlllIIlllIllIIIIIIllllllIIIIIIllllllIIIIIIllIlllIIlllIllIlllIIlllIllIIIIIIllllllIllllllllllllllllllllo
Conjunction of Moon and Jupiter > Al
On November 17th, the Moon, and the

Giant planet Jupiter will appear very =

_ Moen
close to each®other in the night. They ™ :
will be in the North-eastern direction. Eifiath ‘Jupiter
Moon is at a magnitude of -12.69, the ¢ .' .

planets Jupiter is at a" magnitude of
“2.62. The Moon, Mars and Jupiter, C :

E
together will be seen in the evening sky - ' '
Place: New Delhi /‘Date: 17th N9.v"ember / Time: 07.55 p.m.

around 07.55 p.m. .

e R e PR LR R R R R R AR REEERL

Conjunction of Moon and Mars

Mn:n On November 20th, the Red planet Mars and
Mt . the Moon will have the closest approach in

w» . the night sky & reaching an altitude of 11°
F'nu.i:-pd _ above the eastern horizon. The Moon will be
-r;,,';rpr,"Eq L4 at magnitude -12.28, and Mars at magnitude
T " = | -0.27. And it will be visible around 10.30+p.m.,

Place: New Delhi/ Date: 20th November / Time: 10.30 p.m. before midnig ht”

21 E * NOVEMBER 2024
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URANUS AT OPPOSITION

On :November 17, Uranus

es opposition, positioning itself directly opposite the Sun
from Earth’s perspective, makin lly visible throughout the night. Under dark skies and
with good eyesight, Uranus can be sﬁ_) d without any visual aid, but binoculars or a small
telescope will make it much easier to see this distant planet clearly.

i<

What Is Opposmon "Opposition occurs en.the Sun, Earth, and planet lie along a straight
athe mlddle thus p ting the Sun and planet on opposite sides of the

and observe planets in the mght skywoccur when they are at opposition. During opposition,
the planet appears at its most prom

photograph the superior planets. Planete o piter, Saturn, Uranus, and

Neptune occur almost every year, as Ear#w
and the Sun.

Uranuy &
sppasition

Uranui at Solar
Eanjumnetinn

Tha arier planet Urarus reesheay

ponitiam i feobit sroarsd the $un

wsam iL ks on the opponiic e al
b b drem v San.

Urssuswil pema vy cham o tha
aus bn The sy, This beapens ool
e wery M ymas

Viewing Details:

Location in the Sky: Uranus will lie in the constellation Taurus.

Best Times: It will be visible from around 7:05 p.m. to 5:08 a.m.

Viewing in New Delhi: In New Delhi, Uranus will rise in the eastern sky around 7 p.m. at an
altitude of 21°, reaching its highest point of 80° above the southern horizon at around
midnight (12 a.m.). It will set below 21° in the western horizon by 5:08 a.m.

Appearance:
Through Binoculars or a Telescope: Uranus will appear as a small, greenish disk. In favorable
conditions, up to four of its moons might also be visible.

Brightness at Opposition: Its brightness will reach a magnitude o
observable in dark-sky conditions.
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Mercury at Greatest
Eastern Elongation

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

| WE

Mercury's position is always near the ecliptic, the Sun's apparent yearly path across the
sky, which representfs1 the plane of Earth’s orbit and traces through the zodiacal
constellations. Because all planets orbit within roughly the same plane, Mercury’s path
aligns closely with this'line. However, as the ecliptic intersects the horizon at different
ry appears at varying heights above the horizon
during each apparition, desg simi i
from 18 to 28 degrees. ‘

angles throughout thelye

Greatest :
Eastern 3 ;?guﬂf
Elongation kg

from the sun

Earthsky.org

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

ut 13° above the horizon at sunset on November 20.

NOVEMBER 2024
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FoL

Tawantinsu) e Four P."ar_._s,
\_Af.as-;-tahe large pre-Columbian
“America. Commonly known as the Inca Emp}re‘
it lasted from 1438 till 1533, covering m'oderri'-'-
day Peru, western Ecuador, western and sOuth
Bolivia, Northwest Argentina, the South'wesgern
tip of Columbia and a large portion of |{e'_*.
The Incan Empire is fascinating as |1; %G_‘K%J’t-
several features (such as the wheel ‘the used
and knowledge of irons and steel, a 'm ‘

system, money and markets) we assogci f
civilizations. Yet at the same
constructed monumental ;
architecture, an extensive road nt_—:'t"'
reached the corners of the empire1
woven textiles, could commu:.n:

malntaln reqords through knotte i

d|ffr<:ult, cllmat’é among other fea 5 ol Map of the Incan mpire shortly .
LR Y g A before %fell 3 :
. s [
'1 Dm.‘b:fﬁastlpg_ for 4 Veloped advan éd f.orms of )
: i rerd‘f’@ -sdfcvi@"l'-"s:'{r ano as,tronomy byﬂﬁsskﬁllatlng

';' the empire W|th thg‘--trlbes

ernotwledge the utlljzed in their

The~wean]
intrinsic "'
They were th
light and d@
e %l;.yré bu1|d|pg carefully placed prl TS

veen the pllIa\'vQH t.hey knew it was: time. to

"l. 1

i ,whleﬁ?}’ﬁq

3 4 *al observatory

Thefend of theeess came about when the Spanish conqmstadors arrived
on their shores. After subduing the Inca empire, the Spaniards began a
campaign against the indigenous religion. This included a systematic
eradication of their structures and gathered knowledge. Yet, within the
ruins, the astronomical knowledge remains, as do the stars above.
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/—\steroicls: Celestial TForces in Ancient
MANths and ™ oclem Imamnahon

jonal tales, often rooted

t-' both destruction and
me in ancient mythology
| stories involve meteors,
cal or fictional interpretations

L.

ed a variety of myths, Iegehds
--'- “in the-cosmos.and th_
; I"r-_cyids themselves aren’t a «
"';_‘ understood), some

= objects. H:que,' ar

e

ﬁ. - Phaethon and t i M ire: In Greek mythology, Phaethon, the sgn .
of Helios : is father's sun chariot, calsing*chags as he - &
fails to control the F rses. gl oses control, the chariot veers too croy'
in 'iF 'Eventually Zeus strikes Phaethon down with a thu
) s-hees.,-fo the ground. In some interpretations, this crash co

ﬁgeﬂ‘te or asteroid impact, symbolizing fiery destruction from the"

L]

and his
linked t'S:_
heavens.

.

E i

Chicxu pact and the Mayan Apocalypse Myth: The asteroid impact that is
bellev have caused the extinction of the dinosaurs ‘66 million years ago left a
: Chicxulub, Mexico. In modern int rpretationé of ancient Mayan mythology,
“this event has been linked to the Mayan apocalypse myth. While the Mayans didn't
specifically reference an asteroid, the belief in cosmic forces of destruction aligns
with the imagery of celestial bodies causing apocélyptic events.

Tiamat '‘and B
primordial s
Babylonian
the heave

n Myth: In Babylonian mythology, Tiamat was a
ociated with chaos. According to the Enuma ‘Elish, the
reation myth, the god Marduk split Tiamat in two to create the Earth amd
ome modern speculative fiction writers associate this story with the %
_planet or large asteroid being shattered, possibly symbolizing asteroid
r the destruction of a celestial body. "

G erana
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% The Tunguska Event as. Modern
Myth: In 1908," a massive explosion
occurred ‘over. the Tunguska region
of Siberia, believed .to have been
caused by an asteroid or comet
fragment &xploding in ‘the
atmosphere. While .thjs event s
historically recent, it has inspired
many modern myths and legends,

particularly in Russian folklore.

Some tales describe the explosion as
the wrath of.a god, while ‘others
associate :it with alien technology or

supernatural occurrences. ; . ' ; F
Asteroids in Modern Fiction: Lucifer's Hammer (1977) by Larry Niven and Jerry .
Pournelle: A science fiction novel that describes the effe'cts of a comet’s impact ‘on ;
Earth. The story blends the.science of asteroid |mpacts with the mythic concept of ' y
world- endmg eveﬂts .playlngdon hun’w_p,hl.'ey s fear of ceIestraI catastrophes
el ,1-'.' -
Armageddon— (1$’§3 T‘ﬁe Hollywood,, bIo,ckbuster |mag|nes a large asterord on a
; 'coIhsron couﬁ‘st |‘th'%%rm,-tg1reatemgg all I|feT The'idea of a cosmic dbject wiping out
C|V|I|zat|on1'-‘1ﬂ_s stte;ape ﬁl odeh‘r myth mak.mg where asteroids become agents of
: destruct]on.'..%ctf-m,j 7 a.';'-r_.a. by t v .t_ ] & i
"""" Ancrent Egyptian Astronomical Beliefs: .
Hi - jh"e Egyptlans believed: "in- divine. order ;
:G (Maat) arid~ viewed celestial bodies as part
2 E i-0f th}it ‘ofder. A cosmic dlsruptron like a =y
! 'meteorr.te or asteroid strike, ‘could be
. | mte:rpreted as a sign of 'disorder or chaos.. e
i 'T‘ho’t’;éh no specific myth refers diréctly: tore* &
= asteroids, the cosmic events in Egyptian
! L ; lore sometimes involve celestial bodies
-L-‘ w5 _, -...‘.._ ""\. S F\:—; 3 %' causing disruptions in the earthly realm.
' The Myth of . Typhon ‘In Greek '..:_._ i, o §
3 mythology, the monstrous Typhon = 1*-"‘3:* %
) was a giant who ch'allenged Zeus vy
for supremacy over the cosmos.
A Some | versions of the myth
describe Typhon * hurling fiery
stones or thunderbolts at the
: gods. Although ‘not -explicitly an
{ asteroid, Typhon’s connection with
falling celestial objects could 1
- symbolize " a destructive ‘cosmic
; force similar to an asteroid '.
= impact.
Asterords while often feared for their destructive potential, are also seen in modern
tales as harblngers i change, transformatron— or fenewal, echoing themes from.
anC|ent myths about celestial bodles : ] . -, | s L
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Launi:h _|te Flr t _achl" 2z d 3:LI‘=|‘I Chas ED Epace La'utre- Irdia. T
The P'r-::l:la—S mlsm;-r*..s awolorecring oroject by the European Scace Agency
(ESA]. lTocusing e pracsian  formaticn Ty mg.c This fmission involves Lwoe
indepeadent spacderaft that will fly 150 meters apart, accufatéy ma ptaming s
Lhis formalionsto simulate” an Carlilisal solar wcelipse” Tas unigque selup will s
allaw far dct_,-a'l_lnlid akservations of the solar corona. the outermest part of the
Sun's atrosphed’s, wilhoul interference from Lhe solar dise's boghlnaess., The
missien wlll-'ap-::'nﬁ 1M hours in formation during each orbit, enacl ng axtended
scignl Tic u:.l:n_sér-;_eLi-:ps..

The spacecraft will operate in a highly elhiptical orkit, with formation fiying
taking place around apoges, tha farthest point from Earth in their orbit, 1o
perform kavlead operations CDuring other parts af the orbit, the spacecraft
will engagse in free flight. Proba-3's success could lead to ‘oture formation-
fiying migsions for space science and astronomical studies.

Thiz= miszicn, launched aboara ISRO's Folar Sstellita Launchk Yehicle [(PELY-
¥L). showceses the colaborative efforts of ESA and I1SRQ in advancing space
svience and technology

The Proba-3 mission (Image credit: ESA )
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Date NovemberS 2024.

Rocket: Soyuz 2.1b Fregat= M

Agency Roscosmos. e o

lLaunch S|te Slte 1$,\_/ostochny C.osmodr'ome,
- Russia. .
The Ionosfera M 1 & 7 m|55|on-is the .first step in a
constellation desxgned for space weather
monitoring, as part of the Ionozond project. These
“two . satellites, developed by JSC  VNIEM
“Corporation for Roscosmos, will help gather data on
.- Earth's ifonosphere and magnetosphere studying
natural and human made phenomena ‘that affect
these regions. ;

Operating in sun- synchronous orb.lts at around 800
km altitude, they will carry mstru_ment_s such as
spectrometers for plasma and radiation, and devices
for ionospheric plasma energy ana|y5|s This mission
is critical to- understandlng the dynamics of the
ionosphere, with applications ranging from radio

4 ! communications to satellite operations.
¥ i .

MAIDEN FLIGHT

Date: November 2024.
Rocket: New Glen.
Agency: Blue Origin.
Country: USA.

Launch Site: Launch Complex 36, Cape
Canaveral Space Force Station, FL, USA,

The Maiden Flight of Blue Origin's New Glenn
marks a significant step for the company,
debuting their heavy-lift rocket designed to
support a variety of missions, including satellite
deployment and contributio : i

platform for future missions. e}
culmination of years of development, aiming for
future missions that include collaborations with
NASA and commercial customers. The success
of this flight will play a vital role in Blue Origin’s
competitiveness in the space launch industry.

NOVEMBER 2024 28
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SPACEX LAUNCHES IN NOVEMBER 2024

SpaceX-Starlink Group: SpaceX is scheduled to launch a batch of Starlink satellites in November
2024, contributing to the ongoing expansion of its, satellite internet constellation. The specific
launch window is expected to be between November 1 and November 10, although exact dates can
change due to various factors, including weather and technical readinessas already achieved
“significant milestones, including launching the 7,000th Starlink satellite earlier this year. The
upcoming mission aims to continue building on the existing network to enhance global internet
coverage, especially in underserved areas I

~425 PROJECT FLIGHT 3

Date: November 2024.

Rocket: Falcon 9 Block 5. ;

Launch Site: Cape Canaveral Space Force Station, FL, USA.

The 425 Project Flight 3 is part of a series of reconnaissance satellite
launches for  South Korea's Defense Acquisition Program *

Administration (DAPA). This third mission will deploy one of the five ; -
planned synthetic aperture radar (SAR) satellites designed to provide
detailed imagery for military reconnaissance purposes. The satellites
will be launched into low Earth orbit (600-700 km altitude), providing
South Korea's military with high-resolution (30-50 cm) imagery to
monitor key  facilities, especially in nearby regions. This mission is
expected to strengthen South Korea's national defense capabilities by
allowing consistent observation of strategic locations every two hours

AX ASTRANIS MICROGEQ

Date: November 2024.

Rocket: Falcon 9 Block 5.

Launch Site: Cape Canaveral Space Force Station, FL, USA. -
The mission will launch “four Astranis MicroGEO satellites
geostationary orbit. These satellites, developed by Astranis, are par
of the company's effort to provide affordable internet connectivity by
utilizing small, low-cost geostationary satellites.

Unlike traditional large GEO satellites, these MicroGEO satellites are
significantly smaller and offer more targeted coverage for specific
regions, improving broadband access for underserved areas. The
November launch will be a crucial step in expanding Astranis’
constellation, enhancing global connectivity solutions for commercial

and governmental users. — il

Date: November 2024.

Rocket: Falcon 9 Block 5.

Launch Site: Cape Canaveral, Florida, USA.

The GSAT-20 mission is a critical part of India's satellite
communications development, aiming to enhance internet connectivity
across the country, particularly in rural and remote areas. GSAT-20
will be a high-throughput communication satellite, utilizing advanced
technologies like electric propulsion for orbit-raising and station-
keeping. This satellite is designed to provide high-speed internet
services by offering substantial bandwidth and supporting multiple
frequency bands.

This launch marks a significant step forgSRO in improving India's
digital infrastructure and is part of the government's broader plan to
boost communication capabilities in underserved regions.

—~
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THURAYA 4-NGS

Date: November 2024.
Rocket: Falcon 9.
Country: USA. i
. Launch Site: Cape Canaveral Space Force Station, FL, USA. —
The Thuraya 4-NGS mission, operated by Yahsat, aims to expand
satellite communication services across Europe, the, Middle East,
Central Asia, and Africa. This next-generation satellite will leverage

advanced technologies to enhance capacity and flexibility in delivering -

integrated - communication solutions, which are crucial for various "';_ & 1
customer segments, including defense and government sectors. The - -
Falcon 9 rocket was chosen for its reliability and proven track record, e
with SpaceX having successfully completed over 128 launches to date. .

Yahsat's CEO emphasized the importance of this collaboration with
‘SpaceX to develop a robust satellite infrastructure, marking a.
significant step in their growth strategy.

TRANSPORTER 12_

Date: November 2024.
Rocket: Falcon 9-Block 5.
Country: USA.

Launch Site: Launch Complex 4E, Vandenberg Space Force Base, CA,
USA. :
The Transporter 12 mission is a dedicated rideshare flight designed to
deploy dozens of small microsatellites and nanosatellites into a sun-
synchronous orbit (SSO). This mission is part of SpaceX's SmallSat
Rideshare Program, which offers satellite operators a cost-effective
way to launch small payloads, typically for a starting price of around
$300,000 per mission, including up to 50 kg of payload m
Falcon 9 Block 5 rocket will be utilized for this launch, which ai
support both commercial and government customers looking to
their satellites in orbit. Transporter 12 underscores Space
commitment to facilitating access to space for smaller payloads and
enhancing global satellite capabilities.

WORLDVIEW LEGION 5 & 6

Date: November 2024.

Rocket: Falcon 9 Block 5. m— =l =y

Country-‘b‘SA .
Launch Site: Launch Complex 4E, Vandenberg Space Force Base, CA,
USA.

The WorldView Legion 5 & 6 mission is set to launch a pair =of
advanced Earth observation satellites as part of Maxar Technologies'
WorldView Legion constellation. This launch, scheduled for mid-
November 2024, marks a significant step in enhancing global imaging
capabilities. The WorldView Legion satellites will provide high-
resolution imagery and data, supporting a variety of applications
including agriculture, urban planning, and disaster response. These
satellites are designed to improve upon the capabilities of previous
generations, offering more frequent revisits and expanded coverage of
the Earth.
| ol

**Note: Launch dates of the missions are scheduled to be launched in November 2024 but may subject
to change.

>
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STUDENT'S CORNER

Mission Terra Jalavaayu - To
'Ansave our planetle .

* ELL-EL-EL Tulasi,'Astronomer

Fictional Space mission that can help towards environment sustainability of
our planet Earth. Le egin our space journey with photo story

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

ISRO’ officials discussing the mission named Terra Jalavaayu and aims to
save our planet. Jalavaayuyaan 1 shoerlty blasts off to study the Earth’s
cli

& = Fo |
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Space craft when reached in orbit started deploying Solar panels. Jalavaayan
r panels power, and climate monitoring starts. After a while data from
the mission reveals the impact of climate change

r—
il

ISRO’s scien Wagainst time to find the solution and come up with
k capture satellite which reduces the emission.

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

It was a victory for humanity and Qur planet’'s future looks brighter thanks
tot O team.

F'er. .
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Charting the Cosmos

Aryan Gupta, Astronomy Club Student

ISRO’s Ambitious Roadmap for Future Space Missions

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

| 1. Gaganyaan: India’s First Manned Spaceflight:
| .

-;'QQ___;-.::‘-& One of the most anticipated missions iw'yaan, India's

E';".'--r__'_ .~ maiden human spacefllgm_p.r-ogﬁrq Pl ned for launch by

ﬁ :‘- 2025 Gaganyaan aims to send ée-member crew into

= Jow-Earth orbit for a d n of 5-7 days. This mission will
be a historic achievengent, making India the foG_rth country
to independently send humans into space._ It will-serve as a
cornerstone for future crewed mISSIQnS mcludm@ potential
collaborations for manned lunar expédltlons

2. Chandrayaan-4 and Beyond:

Following the success of C
=1 sights on further lunar e Chandrayaan-4.
.5'%'_"- - This mission will focus on oon’'s south pole
: in greater detail, potentj s g;undwork fork:'l
human habitation and’ re < .- ragtion.  With
ol advancements in rover ang RO'’s vision
e extends to joint lunar mis$ '

further contributing to glok

rayﬁann@f'rSRO has set its .\1

4 Mars and Venus Missions?

T T R S il i

Following the success of Mangalyaan, |
I its Mars Orbiter Mission 2 (MOM-2) ftc
] Red Planet. Additionally, Shukrayaan+1
to Venus, aims to study the plane
surface  characteristics, expanding
exploration program. With these p|
continues to exemplify innovatiot
and the pursuit of knowledge. Th holds exciting
prospects as the agency spearheads s journey into
deeper space, fostering intefnationa aborations an"dm
inspiring a new generationﬁogplorer

T_l‘; R s
first' mission

ospﬁ{er_b and
a's planetary
T issions, ISRO
ic exploration,
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Impacts From Asteroid

Sourajit Mandal, Astronomy Club Student

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

Not only did this:%rme extinction of 75% of all the species on the planet, but it also left a lasting

ater of diamet 50 kilometers! And well.. you know how we know all of this? Well... you
T ey solution to knowing about all of this ancient disaster! Craters are
tudy of the past of celestial objects and bodies. of big bangs,
n even bigger crater in South Africa?

d impact crater on the entire planet Yvith a diameter of
er, it was formed 2 billion years ago télﬁng,us about
ld.. don't we have something new? Yes, we do!
ytion. TT\“S créte_r i'. SA, also known
d 50000

|

er in Arizona formec o by a nickel-
at we have a nevslll “made spe flitc !iThis asteroid
d;"and offers valuable insights into the imp '
i A
’

B < til i need to look farther away.. so let's
the Tycho s 86-kilometer-diameter.“young lun
old is easily recognizable by its bright rays extending across the Moc

Now you would be thinking.. even THAT-i-; close right? Yes, you
Mars! Not just any crater, Hellas Basin in Mars is absolutely Gar
basin over 2300 kilometres in diameter. It is among the larg
System. " -

-

¢

. "J at about Saturn? No, | don't mean a

er dominates this moon'’s surface, giving
e‘crater is about 130 kilometers wide, nearly

Huh.. you want to go even further away from Earth? Ok.. le
crater on Saturn itself but on its moon Mimas. The rHerséh :
it a striking resemblance to the Death Star from Star Wars. T
v- a third of Mimas's diameter. gt "«’-',(‘);,J
ph ,I".
YOU WANT EVEN FURTHER OUT IN THE SOLAR:SJY&EM! Ok.. lets go to the farthest crater that we
know well about. Let us go to the moon of Pluto- Charon. On Charon, Pluto's largest moon, we find some
fascinating craters, but one stands out for its cool factor—Skywalker Crater. Located on a distant moon in
the Kuiper Belt, this crater's name alone makes it 'exc'thing, but there's more to it than just that. Skywalker
Crater and other craters on Charon reveal a lot about the moon's icy surface and its history of impacts.
Unlike craters on rocky planets, the craters here are shaped by the collision of frozen material, giving
scientists clues about what's beneath the ice.

What's even cooler is that Charon itself is covered in canyons, valleys, and craters, making it a dynamic
place to study the outer reaches of the Solar System. It might be far away from Earth, but these distant
craters give us a peek into how the Solar System formed and evolved.

So, there you have it! From the impact that wiped out the dinosaurs to the frozen craters on distant
moons, craters aren't just holes in the ground-they're time capsules, revealing stories from billions of
years ago and even from the edges of our Solar System.

NOVEMBER 2024
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William Herschel

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

Alan Shepard (November 18, 1923 - July 21, 1998) was a
pioneering American astronaut and naval aviator, renowned for
being the first American in space. Selected as one of NASA's
original seven astronauts, he flew the Mercury-Redstone 3
mission, known as Freedom 7, on May 5, 1961, reaching an
altitude of 116.5 miles (187.5 km) during a 15-minute flight. Later,
he commanded Apollo 14, launched on January 31, 1971, where
he explored the Moon and famously hit two golf balls on its
surface. Shepard received numerous honors, including the
Congressional Space Medal of Honor and the Presidential
S Medal of Freedom, inspiring future generations in space
\ exploration.

Alan Shepard \(’-

NoLvember 1_§ 1923[&

Il Edwin Powell Hubble

Edwin Powell Hubble (November 20, 1889 -September 28, 1953)
was an influential American astronomer who transformed our
understanding of the universe. He is best known for formulating
Hubble's Law, which established that the universe is expanding, a
groundbreaking discovery for cosmology. He also developed a
galaxy classification system, the Hubble sequence, categorizing
galaxies into spirals, ellipticals, and irregulars. His contributions
are commemorated by the Hubble Space Telescope, launched in
1990, which has provided stunning images and vital data,
1 PR e [, — confirming many of his theories. His work laid the foundation for * b
[ .Ttl:l);vémber '20 1889 h modern cosmology and continues to inspire research in
s a— mm:.f.iﬂ astrophysics and our comprehension of the cosmos. B

_%_ .
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Edmond Haliey (6 November 1656 - 25 January 1742) was an
influential English astronomer, mathematician, and geophysicist,
renowned for predicting the return of Halley's Comet, which he

linked to comets observed in 1531, 1607, and 1682. His calculation of "’

the comet’s return for 1758 was confirmed. Halley also measured f

the distance to stars, notably Sirius, and studied the transit of '1','
Mercury in 1661. He contributed to terrestrial magnetism and -
created detailed maps of the Southern Hemisphere skies. Halley's ""*-_

work significantly advanced astronomy, bridging classical and
rr?oderr.] as.trophy5|cs, W|th Halley's Comet continuing to symbolize November 6. 1656
his lasting impact on the field. -

-

C. V. Raman

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

Carl Edward Sagan

Carl Sagan (November 9, 1934 -December 20, 1996) was an
influential American astronomer, planetary scientist, and science
communicator. He is renowned for creating the Pioneer plaque and
Voyager Golden Record to communicate with potential

November 7, 1888

. extraterrestrial  intelligence. Sagan became a prominent
spokesperson for astronomy, often appearing on shows like The
¥ Tonight Show Starring Johnny Carson. He authored significant

* books, including The Demon-Haunted World, Pale Blue Dot, and
* Contact, promoting critical thinking and scientific literacy.
@@lebrated for making science accessible, his vision of a universe

*
'ﬁ*fil‘Fd with possibilities continues to inspire curiosity and exploration. November 9, 1934

W

% ”VEMB:*24* *4 * x " ¥

» www.space-global.com




The Great Hercules Glgbular Cluster Captured by
Devika Baitule. : Moon Captured by Alankrit Gupta.

ASTROPHOTOGRAPHS FROM SPACE TEAM

/

y J
Saturn captured by Mr. Shirilmon, Senior Moon and Venus captured by Mr. Ashish Pchouri,
Executive, GAPL. Educator, STEPL.
213 « IELUTR
i
ady .
[ |
Night Sky at Astroport Sariska, captured by Night sky at Rajasthan, captured by
Mr. Arun Yadav, Educator, STEPL. Mr. Deepak Kumar, Educator, STEPL.
37 NOVEMBER 2024
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HISTORICAL EVENTS HAPPENED IN NOVEMBER
BEGINNING OF A NEW ERA
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On 20th November 1998, aboard a Russian Proton rocket, Zarya, ‘dawn’ in Russian, launched from the
. Baikonur Cosmodrome, Kazakhstan. Funded by NASA, the module was built by the Russian Space Agency,
Roscosmos, reflecting the cooperative spirit that underpins the International Space Station (ISS). This was
the crucial first step to realize the vision of a permanent human outpost in space. Zarya's initial role was to
provide power, propulsion, and communications during the early stages of the ISS's assembly.. -

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

a

After the first crew docked two yeaFLj_ater' in s been inhabited by humans for 24

Currently, the ISS serves :wlhe.re groundbreaking research takes place. The
L i . : - : -~
mlcrg_grawt_y_env onr ion has ®nabled scientists to conduct experiments in fields like
biology, physics, a_n that would be impossible on Earth. Research on the ISS has led to
advancements in uch as insights into muscle atrophy and bone loss, which are essential for future

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

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

NOVEMBER 2024
www.space-global.com



LY F :
& %
i -

T
G =
N
s
%

GALACTICA 4

'~

4 l

y.

FROM THE STREETS TO THE
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|X"\Na§§;he f|rst living creature to o

Ew.m, S

' ‘a flight to coincide
v ’f., th ’40th ngrs 5 Vi ‘by worked without
3 3
. - :’.‘7.5.‘ .“3
were

irgery on both dogs, embedding medical devices in their
es, blood pressure; and physical movement.

xéodies to mon
» < &

*' $ %

When Laike as chosﬁ" ¢ gowledge that her trip to space is a one way trip. However, the |

scientists were not ne f\_ ‘keepers, Vladimir Yazdovsky, took 3-year-old Laika to his home |

shortly before the fllgh't"be% he wante f&d&something nice for the dog.

Three days before the mhedu ed 1'|ft |k€ entered her constricted travel space, newly cleaned, armed

with sensors, and fitted with a sanlta.tl
(9

When the Sputnik 2 took to the skies, oises and pressures of flight terrified Laika. Her heartbeat
rocketed to triple the normal rate and h'e reathing rate quadrupled. She reached orbit alive, and circled
Earth for approximately 103 minutes; | nately,: Spunik 2 lost its heatshield and without the
protection, the temperature in the caps%i until it took a toll on Laika. According to Russian medical
doctor and space dog trainer, Oleg Gazenk shg died "soon after launch."

. '. ¥
Not everyone supported the Spunik 2's Iaunc’h. e protested the deliberate decision to let Laika die
because the Soviet Union lacked the technology turn her safely to Earth. In Great Britain, the Royal

Society for thg‘%eventlon of Cruelty to Animals and'the British Society for Happy Dogs opposed the
launch. Later on, the humane use of animal testing spaceflight was essential to preparation for manned
spaceflight, an({;ﬁs death offered proof that space was livable.
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PHILAE LANDS ON
COMET 67P

Landing on a comet is no small feat.
This is mostly due to its weak
gravitational field, where even a light
jump could cause an object to
escape its pull.  Yet, on 12th
November 2014, Rosetta’s lander
Philae landed on Comet 67P. Philae
aimed to land on the landing site
named Agilkia, on the comet’'s “head"
- part of its unusual, dual-lobed
shape. Philae’s landing system failed
to deploy .initial contact which

K
finally settling in a shaded n ..
- T . i From left to right: Rossetta Spacecf-‘éﬁlﬂ _ |
a, limiting its ability to recharge 67P (Image Credit: ESA/EQ_S“ett,q/ ) A
hrough solar power. Bk S

The Rosetta mission, launched by the Europ Agency (ESA) on ZnM‘ 2004, was ‘
irst spacecraft to orbit and land on a

comet. Accompanied by Philae, its lander mod
billion kilometers over ten years to reach Come
historic mission provided unprecedented insight

comet, capturing detailed images and data that revealed its cor
towering cliffs, boulders and active jets of gas and dust. The mission’
" study the comet up close and deploy a lander, Philae, onto its surface.

Despite its precarious landing and limited sunlight for its solar panels, Phil
collected and transmitted valuable data for 57 hours before its batt
instruments performed experiments on the comet's surface composition, m
more, revealing information about the presence of complex organic mole
building blocks of life. Rosetta’s data reshaped our understanding of comets.
This is the first spacecraft ever to land on the surface of a speeding comet - a huge landmark
in the history of space exploration. Because comets are remnants from the formation of the
solar system it is hoped that it will unlock further clues about the development of life on
Earth.

ot

The daring approach and groundbreaking discoveries of Rosetta and Philae continue to
inspire future missions aimed at exploring small celestial bodies, deepening our understanding
of the solar system and potentially uncovering the origins of life on Earth. It demonstrated
that humanity could land on, study, and even interact with objects traveling millions of kms
away at incredible speeds. This remains a monumental achievement in space exploration,
setting a new standard for our study of small solar system bodies and deepening our
understanding of the early solar system and the possible origins of life on Earth.
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ARTEMIS 1: THE TEST
FLIGHT THAT WILLISHAPE
THE FUTURE OFE LIINAK

il EXPLOKATIO

In a bold step lrd returning humans to the Moon NASA | unched Artemis: 1, the first

mission in its Artemis program, marking a historic retusn.to _lunar exploration. Artemis 1, an

uncrewed test flight, serves as a foundation for future manned missions, aiming to establish a
sustainable presence on the Moon and eventually explore beyond. This mission brought
cutting-edge technology, ambitious objectives, and renewed humanity’s curiosity about our

closest celestial neighbor.

The Artemis 1 mission launched on November 16, 2022, from Kenne
NASA’'s powerful Space Launch System[(SLS), t

the Orion spacecraft into deep space, gener.at 8.8 ‘reaching

pace Center in Florida.

spee up to 22,600 mp

NAS latest spacecraft¥intended for extend;'é-d, ewed mis ' deepispace. Orion's

struc and systems en

loration NASA e

safety for long-duration missions, n g for the future

lunar

nch, Orion emba

on a 25-day|mission, during wh several crucial

rs near the Moo

ne of its closlest lunar flybys br 80 miles of the

face, allowing Or

to capture stunning images of E dloon. Orion

veled to a recofd-breaking 40,000, miles beyond than any

mans has ever gone, |exposing its’ systems| to the extreme

just as critical. Orion re-entered Earth’'s atmosphere, testing its

ft designed for

s of deep space.

jon’s conclusion
heat . shield-

ures encountere

A’s largest ever built-designed to withstand the 5,000°F
uring re-entry. Orion used a skip re-entry technique, “skipping”
rth’s atmospher reduce speed and heat before splashing down in the Pacific

2. This demonstrated that Orion and the SLS can reliably and

n December 11,
turn astronauts fr lunar missions.
ess of Artemis 1 set the stage for Artemis 2, a crewed mission around the Moon,
d astronauts on the lunar surface. Artemis 1 marks the dawn of a
w a critical step in humankind’'s journey to Mars and beyond,

promise of further discovery in space.

NOVEMBER 2024
www.space-global.com
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MARINER 9 AND THE DAWN
OF INTERPLANETARY
EXPLORATION

-

( Image credit: NASA)

R L On November 14, 1971, NASA’s Mariner 9 successfully entered Mars’ orbit, making_history in &

i the process. Mariner 9 became the first spacecraft to orbit another planet. Launched aboard 1*5"3,-_;_
an Atlas-Centaur rocket from Cape Canaveral, Mariner 9 was designed to 'unlock the ] fr
mysteries of the Red Planet by capturing detailed images of its surface. After outlasting an e
unexpected global dust storm, the spacecraft’s instruments began mapping Mars from above, =

ushering in a new era of planetary exploration.

In the months following its arrival, Mariner 9 provided humanity’s first close-up views of
Mars, revealing previously unseen features like massive volcanoes, vast canyon systems, and
channels that hinted at ancient water flow. These images marked a pivotal scientific
achievement, transforming our understanding of Mars and fueling new questions about the
planet’s potential for past or present life. Mariner 9's success laid the groundwork for a host
of future missions, setting a precedent for interplanetary exploration that endures to this
day.

The mission’s accomplishments established Mars as a primary target for scientific study,
inspiring cooperation and technological innovation. Since Mariner 9, numerous missions from
NASA, ESA, and other space agencies have ventured to Mars, each building on the
discoveries initiated by this historic orbiter. Today, the collective knowledge gained has
expanded significantly, with orbiters, landers, and rovers working in unison to decode Mars’
complex history.

As of 2024, Mariner 9's legacy continues through ongoing missions that build on its
foundation, including efforts to investigate Mars’ geology, climate, and potential for
sustaining life. The Mariner 9 mission remains a landmark achievement, symbolizing
humanity's drive to explore beyond Earth and uncover the secrets of our neighboring planets.
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LIFE AT SPACE

WiCelebrating Diwali ‘The festival of Lights'

October 26th, we came together to celebrate one of India’s most cherished
tivals—Diwali. Known as the festival of lights, Diwali isn‘'t only a time for family
herings but also a valuable opportunity for teams ‘t%'ﬁnect, celebrate, and
ngthen bonds. In today’'s diverse and inclusive't/vorkplaces, celebrating Diwali
he office promotes cultural awareness, boosts employee morale, and fills the

osphere with festive joy.

) r entire office was beautifully

torans, bandhanwars, and paper
lanterns. The celebrations began
with virtual games to include our
remote team members, ensuring
everyone felt part of the
festivities. These fun-filled
games, hosted by HR team, were
enjoyed by all.

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

4| mesmerizing ramp walk and

/¥ dance performance by Vikas .

Mishra from the Operations

team, which captivated everyone. . ™
A delicious lunch followed,

| featuring a blend of traditional

i, Indian Flavors and festive dishes,

=4 adding to the day's charm. Thi

B8 fun continued with a 'spirited .
& game of musical chairs, complete .

We divided into two teams of nine, creating a lively ‘
atmosphere that brought back childhood memories and strengthened team bonds.

The most anticipated moment of the day was the announcement of the winners.s,
The Educators team took home the prize for the Rangoli competition, the

with a unique twist.

Outreach team won for best decoration, Muskan from the Admin Department was
awarded Best Dress-Up (Female), and Neeraj Rohila from Operations team
received Best Dress- Up (Male).
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To keep the festive spirit high, we set up a dance floor where traditional Diwali
tunes blended with contemporary beats, creating an uplifting environment that

{ e T
The event concluded with e e
i o L

high note. These celgb d@&p@gb éyond.s, .
- LR : : = i, et e
festivities; they a{eh'__“ Ham

ork
environment. ‘

As we wrapped up Diwali, we carry forward the spirit of positivity, teamwork, and
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growth for the months to corr.
. 44

www.space-global.com



GALACTICA

TRAIN YOUR BRAIN

CROSSWORD
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3. What moon is speculated to have rings? 4 I What is the name of the first commercial
4. What gas, discovered in 2020, could be a i spacewalk mission?
potential biomaker in Venus's atmosphere? i 2. What is the name of India’s first Venus mission?
7. In Ancient China, which mythological i 5. What ancient timekeeping device can the
creatures were comets compared with? i wheels of the Konark Sun Temple be used as?
9. What type of rocket is used for the Europa i 6. Which spacecraft of NASA studied the dwarf
Clipper mission? i planet Ceres?
10. What is the official term for the spider- i 8. In which crater did Change’6 collect lunar
like terrain on Mars? + samples?
®  J
Astronomy Word Puzzle ? 3
™ £
Find the Craters from the mixed letters and mark them. : B : e
i ] [ ,
Nebulae [l [a Frlr alnk[ATulB[1]a
HWLOCEARNO ORTIO GHNRT wamwency | gE[[Tnefilelilelyl Pl fe
HELIX ~ E o palr[ifeld
LEMNMNEESBUSBEBLETSBEIL (it N __i_'l_! a el =
ROSETTEANMNNGRDO.L SUEm a i;!m.‘_‘“:i'%
s < | I
TARAMNTWULATZSWUCHR®G R L = i ] W i
BIBELE S [=lrlt t]e]=] [n
LAGETORMEFUCRAMBE FAGLE =
CRER ANUDTALPPFPTHACE
CDhuUumMmBaBELLETETLRA LAGEH *g RIGRESPJENENR: O R A A B &
G/U.A I NR/ODFILACETSE cR1CH . ESEWERTSOTARES
CAR 1 5 BYTARHEALSAAUDES
ANORTHAMERTICAL o o BaneMoLsemny Nl
CAUADETTIRGOTOXE TARAHTULA g ERECOScrRIDACEN
RCoLLBaAaNSLAHDR
ANDCALRTINFLAME 2 IHP!..EHEEITI.EDH,I
RONRAINDOCOGCWUDE < ILHVAEFRANAONED
ENIITA&ARHLET AENOA
I CBAMNXEA AFNLLAT BELUBGBOYCRAFE W
N LTHNOODGALS ARAF EDUEURYIHGHAGH
RESGE A& ALHUDTIHALA
A EA AI HORYSIEMHEMATD Al i AT aa
**Answers for this month puzzles will be shared in next magazine. @
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CHECK OUT SPACE OFFERINGS

Sy SPACE

See Beyond The World

We Live In

Explore a wide range of
TELESCOPE | BINOCULARS | MERCHANDISE

www.spacearcade.in

ASTROP&RT | [ %

Travel To Do Astronomy

Or Do Astronomy While Travelling

EDUTOURS | CORPORATE TRAVEL | FAMILY TRIPS | SPACE CaMPS

www.astroportglobal.com

Experence Universe Now at;
9 Rapasthan | Uttarakhand | Ladakh | Kerala | Karnotaka
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