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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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ABOUT SPACE |€ #

Legacy of Pi
24 yoars rganization

SPACE is the pioneer organization working towards the development of science and astronomy in
India. It aims to create a scientifically aware society and contribute to the technological and social
development of the country, SPACE organization belongs to an astronomical league. diligently working
towards development in astronomy and space science through astronomical tutorials, modules, and
curriculum for education requirements of schools & students in India. We constantly engage in offering
introductory astronomy, science about space, astrophysics, telescopes, and internet astronomy to the
masses.

Vision: To popularize hands-on space science & STEM Education through various fun-filled
pioneering concepts, services, and programs.

Mission: To develop and popularize space science & STEM Education In India and establish
a global association with national & international space science agencies, societies, amateur,
and professional organizations, government agencies, and space observatories.
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CMD’'s Message MD’s Message

Education is integral to

Space and Astronomy )
humankind growth and
\‘..

are the future for the
young generation of our
country. This is a great
means to inculcate
scientific temperament
among the masses.
Dr. Sachin Bahmba, Such astronomy

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
CMD, SPACE . . . .
sessions will provide on learning in the very niche field of
a hands-on learning platform for students Astronomy and Space Science. Our
wherein they explore the real world of mission to build from the grassroots level

is what drives us stronger and to

science, | wish for young students to let inculcate scientific temperament so the

their ambitions soar and think big as they next generation can be entrepreneurs,

are the future of our country. scientists, and astronauts!
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SPACE INSIGHTS

ST. MARTIN STUDENTS SHINE: A
PRESIDENT'S OFFICE ON GHILD

ST. MARTIN'S DIOCESAN SCHOOL SPneE

Church Road, Delhi Cantt-110010

T T0 THE

TR

On the occasion of Children’s Day, students of St. Martin Diocesan School, Delhi Cantt., had the unique
honour of visiting the President’s Office to meet President Smt. Droupadi Murmu. This special visit was
not only a celebration of the day dedicated to the youth of the nation but also a chance for the students
to showcase their passion for science and astronomy.

The students, filled with excitement and pride, arrived at the President's Office, eager to present a
special collage of the astronomy activities they had been working on.at their school. The collage

""" depicted a variety of hands-on activities the students had engaged in, targazing sessions to

building model solar systems. Each piece in the cellage highlighted the f their interest in the
cosmos, as well as their creative efforts to understand and explore the wonders space.

During the visit, the students took the opportunity to explain the significance of their school’'s
Astronomy Lab to the President. They described its advanced features, such as telescopes, star charts,
and interactive displays that help students learn about celestial bodies, the universe, and the science
behind space exploration. The lab serves as a vital space where students can immerse themselves in the
study of astronomy, fostering curiosity and expanding their knowledge beyond the classroom.

The students emphasized the importance of such
a specialized facility in nurturing a generation of
scientifically literate young minds. The Astronomy
Lab not only provides a platform for practical
learning but also instils a sense of wonder and
discovery in students, motivating them to pursue
careers in science, technology, and space
exploration. By being actively engaged in these
activities, students gain a deeper understanding
of the universe and the scientific principles that
govern it.

President Smt. Droupadi Murmu commended the
students' enthusiasm for learning and praised the
school’s efforts in fostering scientific curiosity,
emphasizing education's role in shaping future
leaders in science and technology.

The visit was a memorable Children’s Day tribute,
offering students a unique chance to engage with
one of the nation's highest offices and share
their passion for astronomy and education.

Filled with pride, the students left, knowing they had made a lasting impression. Their visit symbolized a
bright future where young minds will continue to explore the stars and achieve new heights.

DECEMBER 2024
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ADV HUB,ES OF WATER IIIIGI(ETIIY SPI\GE INDIA & THE
~ AMERICAN GENTRE JOIN FORCES

Space' India, oIIaboratlon with.the American Centre, hosted the engaging Adventures of Water
Rocketny’ 'th November at its Dwarka Sector 11 office in Delhi. Despite foggy weather an
" school closures, \s\t‘nfl-énts parents, and teachers enthusiastically attended, eager for the hands
experience. The beautifully decorated venue .captured the spirit of space exploration, creatin
immersive atmosphere.
Led by an experienced astronomer, the workshop introduced partmpants to rocketry using wa
a propellant. Students built and launched hydro rockets, learning fundamental principles of
science through interactive activities: The session demonstrated how rocketry mechanic
universally, from hydro rockéts to spacecraft heading to Mars.
Schools like Prudence School, Imperial High School, Amity School, and others actively part|c1
showcasing their passion for space science despite the weather. Students were captivated
science of rocket design and launch, thrilled to see their creations soar.

In addition, a spe -_wo}kshop was orga

astronomer. Thi segm-ent focused on ¢

stars and other celestial objects in the icipants engaged in a
celestial globes, which allowed them to ars and constellations
parents and teachers found the experig and enjoyable, with
them a chance to reconnect with their ¢ periences while learni

The Adventures of Water Rocketry We Oop was more than just an e onal event. It was a
memorable journey into the ace exploration and technology. T ' thusiasm and curiosity
sparked by the worksh e participation of the students. As Space India and
the American Cent uch educational initiatives, they play an essential
role in inspirin engineers, and space explorers. These efforts
ensure that t inues to thrive, fostéring a future where young
minds are equi to push the boundaries of space exploration.

DECEMBER 2024
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Colorful Cosmos: A Celestl,al Showecase
~at Delhi Public School Faridabad

:On 25th October 2024, Del’hl Public “School, Sector-19 Faridabad, hosted CEoIorfuI Cosmos, an
2 encHanting evening dedicated to unraveling .thie marvels of the universe. This stellar event welcomed
students, parents, and esteémed “members of the Delhi Public School Socjety 4o the school's
i observatory transformlng the campus into a’ hub of astronomical discovery. Led by an expert team of
- astronomers from Space India, the session offered attendees an unférgettable journey through the
. cosmos. ’ ‘ i .
'Desplte the - urban challenges of Ilght pollution, the obseryatory, equipped with state-of-the-art
technology, delivered awe-inspiring views of the nlght sky. The centerpiece of the setup was the
Celestro'n Edge” HD 14%inch telescope renowned feor its precision and clarity. Complemented by the .
ZWO ASI 385 MC camera the team demonstrated how advanced imaging technology reveals the true
colors and |ntr|cate detalls of celestial obJects —features that remain hidden to the naked eye.
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This rare opportunity to witness the Universe’s grandeur threugh powerful t'eresc‘:opes left an indelible mark
on attendees, many of whom expressed newfound interest in stargazing and astrophotography. Colorful
Cosmos was more thgn" an evenf-it was an inspiring celebration of humanity’s connection to the cosmos, -
sparking imaginations and encouraging the pursuit of knowledgerabout the infinite expanse of space. -

The evening was hailed as a res'oun_di‘hg- success, leaving participants in awe and fostering a deeper
appreciation for the celestial wonders that lie beyond our earthly horizons.
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Lunar and Planetarx) Pavtx) 1\ Stellav Qemng
of E; plorahon at Bal bharah Publt School

= P

On 8th November 2024, SPACE India, in collaboration with Bal Bharati Publi-c-S'ch'ool, Pitampura, hbéted ’Ehe"'L.unar- :

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 transfermlng
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 textbook_s. Students, acting” as enthusiastic

amateur astronomers, presented detailed models and- expla‘ined complex space 'concepts' demonstrating the .

dynamic Iearnlng fostered by SPACE India’s educational programs. Their confidence and passuon captlvated
attendees, showcasing the effectiveness of interactive education. g ¢

The “Lunar and Planetary -Party" featured -a variety of activities for all ages At the ecrater- maklng statron_

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 ldeas ‘tangible. Young
students guided families through the phases-of the Moon, enhancmg understandlng thrbugh -engaging:
demonstrations. ' & .

< One of the evening’s highlights WELS
‘the telescopic observation session.
~Attendees marvelle_d_'at'the Moon’s
EIET and " valleys  through
Dobsonian telescopes prow"ded by
SPACE India, experiencing the awe
of observational astronomy firsthand.
Meanwhlle < the “hydro  rocketry

engiheering - principles as water-.
powered - rockets - soared skyward
- captlvatlng both chlldren and adults

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.

agtivity sdemonstrated physic_s'_- and ‘

DECEMBER 2024
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s ‘\plorm .Spa and Hevritage: A Stellar
Exhibition at KR ™Mangalam World School

On- 16th Novémber 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, W|th each
class representing the SC|ent|f|c and cultural achievements of a particular country.
: " The space stall stood out as.a hub of knowledge and creativity, themed around "Astronomy in Ancient Ind|a and
T 2 the advancements of the Indian Space Researgh Organlsatlon (SIe) :

The students brought history and modern science to life with meticulously crafted models of:
e Jantar Mantar, showcasing India’s early astronomical brilliance. : i 3
o . Aryabhata India's first satellite, honouring the legacy of its namesake mathemat|C|an and astronomer.
. A tribute to Dr. APJ Abdul Kalam, the "Missile Man of India.” '
~ e ISRO’s Satellite Launch Vehicle (SLV); demonstrating the country's Ieaps in space exploration.
o _'Th_e_Nakshatrasfconstella_tlons), reflecting ancient Indian celestial studies.
) Int'er,éetive models for solar observation and a hands-on pop rocke__t activity that captivated younger audiences.

A e b et
‘ - : e fﬁ'i i - ) » L X
- . “The exhibition saw an impressive turnout of nearly 200 parents who praised the students’ efforts and enthusiasm.
« V|S|tors appremated the bIend of historical and contemporary themes, as well as the interactive learning

-5 experiences provided by the young presenters. "
g e U his event. not only highlighted the smentlflc sp|r|t of ancient and modern Indla but also fostered curiosity and
- reativity among students, leaving parents and parttlpants inspired by the wonders of space and Indjan ingenuity.
- The scthI continues to shine as a beacon for infovative learning, maklng science -both educational and enjoyable

for aII o * .
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Imlia S PI‘BIIIIBI‘ Stargazmg DBSIInalIOII IS |
Now in Andaman and Nlﬂﬂhal' Islands

~ Astroport is excited to announce |ts new stargazmg venture at the Pearl Park Beach Resort on Neil
- Island, "part of the Andaman and Nicobar Islands. This expansmn offers a un|que opportunity for
- stargazers ‘to enjoy astronomy-focused experiences in one of “India’'s most scenic and . tranquil

locations. : 4 Rt

. The Allure of the Andaman and Nicobar Islands - i i . sl -:_ .
Known for their pristine’ beaches and rich biodiversity, the Andaman Islands are also an ideal location £
for stargazing. The islands benefit from minimal light 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. . i i

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.

DECEMBER 2024 6
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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. . p

Asfroport'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. :

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.

DECEMBER 2024
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EXPLORING THE GOSMOS: SPAGE
ARGADE'S MONTHLY OBSERVATION

On November 16, 2024, SPACE ARCADE organize'd M.gnthly Telesema'étion 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 arri\{'lln"'g armed with telescopes, binoculars, and other

gronomical gear. 2 Exs

PE . - -
Attendees were treated to remarkable views of tbﬁ 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.

5
With its focus on interactive learning and shared discovery, the event created ‘g lasting impression on all
who attended. SPACE ARCADE looks forward to hosting future sessions, welcoming more enthusiasts to

experience the magic of astronomy.

DECEMBER 2024 [
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HIGHLIGHTS OF NOVEMBER 2024

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

SpaceX achieved another milestone on November 1; y 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 infgeostationary orbit, 22,236 miles (35786 kilometers)
above Earth. 1

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
emphasizes ISRO’s willingness to leverage glob
a trusted provider of heavy-lift launch services.

significant moment for both organizations. It
to expand its capabilities and SpaceX's role as

As GSAT-N2 begins its operational journey, itis zes @ step forward in India’'s space ambitions. The
mission is a testament to innovation and internatio! operation, paving the way for advancements in global
space exploration and connectivity. '

r . - ﬂ " 1 r...‘__' = !j o -
#1 A SpaceX Falcon 9rocket launches the GSAT-N2 communications satellite for the'IAdian Space Research Organisation
on Nov 18, 2024. (Image credit: SpaceX)
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astronauts into-space for tha
the country’'s
" been rescheduled

ao=sooner than 2026,
: _i.,rxedng[ Indian; Space
;ﬂ, Research [ anisation (ISRO)
i 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
£he mission's success.

et, has alread

“Seen significant progress. Initial

er 2024, King a _c_[itical step toward human
€ rigorou gy saying, “Although Gaganyaan i
ready fo oceed 1. | don't want what happeng

- the Boeing Sta

This reference higH tarliner spacecraft, where unexpe
issues extended astronai p from eight days to eight months.
incidents underline the imilar complications.

Meanwhile, ISRO is also
Approved alongside Gagaﬁ
March 2028. Venus presen
extreme surface condition !
missions.Venus is vital fo
Venus and Mars will help
developing the Next Ge

ct: the Venus Qrbiter Mission

abitable, study
year timeline for
existing LVM3.

&

Somanath also expre 1l ) space sector. Speaking at the Bengaluru

Space Expo, he ighlightec s’ contribu elopment, calling it a sign of India’s
transition to a robust space economy.With' Gagany: he Vi hus mission, ISRO continues to push the
boundaries of India’s space exploration capabil_iqiﬂ‘ _ id ambitions wi -h'a.*ch'rhitmen_t to safety
and INNONAHIOM: o~ =t s L = S RS T
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" Currently, most “satellites ar

,f:}'operatlonal lifetimes, they release

~ozone layer and alter Earth's

WORLD'S FIRST WOODEN SATELLITE
ARRIVES AT ISS FOR KEY ORBITAL TESTS

A groundbreaking milestone in space

world's  first =~ wooden satellite,
- LignoSat, arrived at the International
Space Station (ISS) on November 5,
aboard a SpaceX Dragon cargo
capsllle. ~ 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

(Image credit: STR/JIJI PRESS/AFP)

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.” ’

constructed primarily from
aluminum, a material prized for its
and lightweigh :
" However, when
s burn up in Earth's
atmosphere at the end of their

aluminum = oxides. These
compounds can harm the planet’s

thermal balance. In'confrast, wood
burns cleanly, leaving no harmful
residues, making it a potentially = -
eco-friendly alternative.

Takao Doi, amastroPaut ahd professor at Kyoto Unlversrty holdrng an
. engrneerrng mpﬂe of ErgnoS§t (Image credit; Irene Wang/Reuters)
LignoSat's primary objective is to test the durabrlrty and’ behawer of wood in the harsh conditions of space,
including extreme temperatures, intense radiation, and" Qg\rcrograwty If successful this |nnova'a\/e material
could pave the way for a new class of sustainable satellgfes addressmg ooncerns about the environmental
impact of the growing number of decommissioned spacecraft. . - . ST :

Thé arrival of LignoSat at the ISS is a testament to the ingenuity and determrnatron of ‘résearchers
exploring unconventional solutions to modern challenges. While small in size, the mission’s |mp||cat|ons 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 |nsp|re further
innovation in environmentally conscious space technolggy* g

exploration was achieved as the

X

1"




o T S R

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 explora’tidn,‘ ¢ementing India:s'_growing role in-global space exploration.

According to-recent reports, _Gg moon-orbiting space station is envisic_ﬁned as thé'_third'and final phase of
India’s lunar exploration éff_o- The t phase includes conducting robotic missions to the Moon, leveraging
indigenous. technology .Iik§ the _upcoming (fhandrayaan 4 sample-return ‘mission.. The §econd phase will see
Indian astronauts’ land on the Moon by 2840 nollowed by the establishment of a lunar surface base before ..
2050. | S &8 ; S

orner Pha Jesigned to support long-term studies of the Moon's
1 as W3 vhich is crucial for sustaining future missions. The outpost will
for life rt ‘and other technologies necessary for deep-space

sio /

The lunar space station will b
* .environment and resources
also serve as a testing gra
exploration, including poten

ntariksha Station (BAS), India’s first low-Earth orbit
S will play a vital role in testing the technologies
a systematic buildup of expertise and capabilities

ISRO’s first step toward rea
space station. Set to laung
required for the lunar statio
in human spaceflight and s

r
-

India’s space program s s of Chandrayaan-3, which made India the
fourth country to land @nStHENN _ i has announced bold goals for the future.
The plan to establish 4% C orbiti sta : 5 “Ration’s commitment to scientific innovation
and its aspiration to become®a*majorp > ! ICe-exploration.

By combining robotic missi
foundation for sustainable e
- W

wed linar 13ndings and a permanent orbital presence, India is laying a solid
on of thg Mogn afidibeyc
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INDIA'S CHANDRAYAAN-2 AvOIDS (OLLISION WITH
SOUTH KOREA'S DANURI SPACECRAFT

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.

cuzo' .

India's Chandrayaan 2 moon or ter (CH20) maneuvered in September to av0|d a close approach with Koreas'Danun :

‘-

: spacecraft ISRO sald €Image credlt ISRO):
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/4 Microgravity in low Earth orbit is a demandlng enwr“bnment rf
% for the human body, and astronauts must ensure they stay
in peak fitness while on the International Space Station

,.'On Earth our fitness routines are often designed

. ngth is equal to th
== the force is pushing multlplled by the acceler"
mass when it is pushed by that force ;jg Y

SLAMMD is part of the Human F\gearch\ acility Rack,
which is part of the Europea bullt Columbus laboratory. It

" NASA astronaut Torn"l\,'l:f-'—alrshburn uses the
Body Mass M?fsurement Device in the uses sprlngs to pUSh the

! Zvezda sefvice module aboard the causing them to be pushe 63
— Interhational ‘Space Station.on Dec. 23, —_— L=

2012. (.glage credit: NASA) o\

\ \

——  The force exerted by the springs is known Elgle) the astronaut's acceleration is calculated by d|V|d|ng

perform the calculatlon F = ma to determine the astronaut's body mass to \rylthrn an accuracy of half - -
a pound. The Russian method uses the BMMD, which is found in the space station's _ ]
moduIe It uses spnngs but mstead of usmg a one-time push an astronaut crouches ontot ano

= of the astronauts body mass.

==
\ An astronaut |oses 1% of their bone
den3|ty each-month,- on average,
i while |n _space. Muscles also
atrophy and the heart weakens
because it doesn't need to work as ~
hard to pump blood around an g _
astronaut's body. Aﬁ .
To——counteract—the  effect - of :
microgravity, astronauts-on the ISS
exercise for t .houLs each day in
the space s ‘O ot o

— density and cardiovascular hegltdhf‘,-@ s , p
—= < Measuring their body mass playsa" a J.'[ j," d 7 e —

- BN

£ 4 vital part in checking “that they European Space Agency astronaut André Kuipers uses
- remain fit and healthy. : SLAMMD to measure his body mass. (Image credit: NASA/ESA)
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== (WIT08I7 - THE AFTERMATH

—— 3 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. T

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 P
understand how elements form in such.an environmnet.

a0
GW170817 produced about 16,000 Earth masses of heavy elements. This includes 10 Earth masses
of the elements gold and platinum.

ey : { .‘";
Artist’s |1|ustrat|o'n of the merger_-o—f t o/ E@tt—ein stars. A new study suggests
that the neutron star merger.qde% ft\ ugust 2017 might have produced a
blaclg hole NASA/CXC/M Weiss]

\ 7

DECEMBER 2024
__e-_gTobal.\{m 5

b




x,

GALACTICA

Solving the mystery of
the Corona

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.

FIELDS
SWEAP SPC Antenna (4)

Solar Array Cooling Systemn

High Gain Antenna

Thermal :
Protection 2
Systemn , SWEAP SPAN B

ISIS Suite
(EPI Low, EPI Hi)

FIELDS
Magnetometers (3)

Salar Array Wings () '

SWEAF SPAN A+
Instruments of Parker Solar Probe
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. FROM THE EYES OF WEBB - NOVEMBER 2024

L

w
Eyes-on the Universe: JWST
[ | |
» !
.
soars into Space
A Webb was launched on December 25, 2021, aboard an .
Ariane 5 rocket. from the Ariane Space ELA-3 launch
complex at Europe's Sp;aceport, near Kourou in
French Guiana. It was shipped there via the Panama
Canal from Northrup's factory in California, where it
underwent finalfintegration and testing. N
The Europeah '§pace Agency's contribution to the )
i sproject included the launch vehicle and launch -
location. The Ariane 5 is one of the werld'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 ;
L] thrust. At the equator, the Earth's surface moves at a
speed of 1670 kilometers per hour. . ._,
The Launch Segment . compri.ses. three \ ain AZ':;zip\j\f:k;l Asr;zrlee i;fezti;‘;"t:b'\lf;?i's ¥
components:! Launch Vehicle: An Ariane 5 with' a Thursday, Dec. 93 2021 at Europe’s
cryogenic upper stage in a single Iaunch configuration, Spaceport. (Image Credit: Chris Gunn) '( .
with a Iarge payload fairing with a maximum static dlameter of 4.57. meters and a useful length of 16,19 1
meters. Payload Adapter: made up of the Cone 3936 and the ACU 2624 lower cylinder and clamp-band, v
served as the mechanical and electrical contact between the Webb Observato-ry 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. i
. a'* "“ L il " e During a White House event on, Monday, July 11,
: Ao B ” \ ".\' President Joe Biden presemsd }his image of the galaxy
R E - ' o § 1 cluster SMACS 0723, also referred to as Webb's First
',**J" . .‘,-'_ : A :\' Deep Field. . -
F, e TR b,
e ‘,. KO ' 3y A slice of sky aboutithe size of a grain of sand held. at
. o s /\. -’.'_.' & ‘ ] arm's length by a pgrson on the ground'is covered by .
& Al * “" ‘j,: g X: ' 7 Webb's image, which- shéws hundreds of galaxies in a :
AR, i, iy’ "5"” .. "+ - verysmall portion of the vast cosmos.
- -~ w. . P 8 H . e
f ~. t a’l Webb provided the most precise glimpse of therearly
el N e ‘ 2 L " cosmos to date thanks to his keen near-infrared vi?ion,
i WY AR Ol e '% which highlighted weak structures in very far-off
’s&‘ SRS T S o »-" ©.w  galaxies.
= : -
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! ; F
www.space-global.com :
' -
- £ = -



GALACTICA . -

Sombrero Galaxy Dazzles in New
Image Clicked by JWST

Webd . NASA's James Webb Space Telescope has
: captured a new image of the Sombrero galaxy,
also known as Messier 104, in the mid-infrared.
The image shows a smooth inner disk instead of
the glowing core seen in visible-light images,
and the galaxy's outer ring shows intricate
clumps in the infrared. The clumpy nature of the
dust, detected by the MIRI instrument, could
indicate the presence of young star-forming
regions.

Hubble BT

" However, unlike other galaxies studied, the
Sombrero galaxy is not a hotbed of star
formation, producing less than one solar mass
of stars per year. The galaxy also contains 2000

globular clusters, providing a pseudo laboratory for astronomers to study stars. The rings of
the Sombrero galaxy produce less than one solar mass of stars per year, in comparison to the
Milky Way's roughly two solar masses a year. In the MIRI image, galaxies of varying shapes
and colors litter the background of space. The differ colors of these background galaxies
can tell astronomers about their properties, in how far away they are. The Sombrero
galaxy is around 30 million light-years from he constellation Virgo.

Astronomers Fi rly Fast-Feeding
Black Hole Using NASA TelescoPes

A low-mass supermassive black hole at the smsrzoonee
center of a dwarf galaxy in the early universe

has been discovered by astronomers using

data from NASA's James Webb Space
Telescope and Chandra X-ray Observatory.

The black hole is pulling in matter at a
phenomenal rate, over 40 times the theoretical

limit. This discovery could help explain how
supermassive black holes grew so quickly in R '
the early universe. The black hole, called LID-

568, was hidden among thousands of objects

in the Chandra X-ray Observatory's COSMOS legacy survey. The speed and size of these
outflows led the team to infer that a substantial fraction of the mass growth of LID-568 may
have occurred in a single episode of rapid accretion.

L
The black hole appears to be feeding on matter at a rate 40 times its Eddington limit, which
relates to the maximum amount of light that material surrounding a black hole can emit and
how fast it can absorb matter. This new discovery provides new insights into the formation of
supermassive black holes from smaller black hole "seeds,” which current theories suggest arise
from the death of the universe's first stars or the direct collapse of gas clouds.

DECEMBER 2024
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Revealing Vega' A Cosmic Disk Unlike Any ther

Hubble Webb

IMAGE CREDIT: NASA, ESA, CSA, STSCI, S. V_VOLF'F (UNIVER.SITY @F ARIZONA), K. SU
(UNIVERSITY OF ARIZONA), A. GASPAR (UNIVERSITY OF ARIZONA)

The Hubble Space Telescope. has discﬁed a disk, of dust+and gas around a

star called Vega, which is 40 times brighter than our Sun. The disk's distribution-

of dust is layered due to the pressure of starlight pushing out smaller grains

faster than larger grains. The researchers believe that different types of physics

will locate different-sized particles at different locations, .helping them
understand the underlying dynamics in circumstellar disks. '

The Vega disk has a subtle gap around 60 AU from the star, but otherwise is
very smooth all the way in until it is lost in the glare of the star. This shows that
there are,no planets down to Neptune-mass circulating in large orbits, as in our
solar system. The researchers are seeing in detail how much variety there is
among .circ lar disks and how that variety is tied into the underlymg
planetary e &

Newly forming stars accrete material from a disk of dust and gas that is the"

- flattened remnant of the cloud from which they are forming. In the mid-1990s,

Hubble found disks around many newly forming stars, likely sites of planet
formation, .migration, and sometimes destruction. Fully matured stars like Vega
have dusty disks enriched by ongoing "bumper car’ collisions among orbiting
asteroids and debris from evaporating comets. Dust within our solar system is
replenished by minor bodies ejecting dust at a rate of about 10 tons per second,
which is shoved around by planets. ' ,

‘ ] /
Vega continues to be unusual, with its architecture markedly different from our .
own solar system where giant planets like Jupiter and Saturn keep the dust from
spreaaing Fomalhaut, a nearby star, has three nested debris belts and is
suggested to have formed planets, but no pJanets have been positively identified

yet. , ) ‘ 3 3 A .
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WHAT'S UP IN THE SKY - DECEMBER 2024

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 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

features of the Moon.

*

and |

Monthly Lunar Calendar spA o
December 2024 AREADE
—_—_ —

O"""""""""""""""""'"'""""""""'"'""""""""""""""""'""""""""""O

PLANETS VISIBILITY ¢

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

: 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 oppositien.

Jupiter
Opposmon on 7 December, magnlflcently
i place planet. Visible throughout the month.

Saturn
Well placed in the southern sky among the
¢ stars of Aquarius constellation at 28° altitude.

Uranus i i

Evening planet reaches highest point in the 4
: sky under darkness all month.

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

BRIGHT DEEP SKY OB]ECTS

. apparent magnitude is¢4.0. It can be
found in the middle sword asterism near

| <3 3 or

M42 (Orion Nebula) or NGC 1976 |s
located in Northern h‘émlsphere (Orion -\\ \ "

constellation) and can be seen with -
Naked eye ES fuzzy patch of light. Its

Orion's belt. Most well known and |
brightest nebula in the night sky.

Pleiades also known as seven sisters

(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. Binoculat-or

small telescope can reveal more

" stars in the cluster.

M1 (Cfab Nebula) is located in
Taurus. constellation  with an
apparent magnitude of 84#t 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.

4

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 51 it can even be spotted with
naked eyes in Gemini constellation.
+* A telescope will help you in spotting
" individual stars in cluster.
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/
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ASTRONOMICAL EVENTS - DECEMBER 2024

JUP!TERN 0PPOSITION: THE GIANT
| PLANET SHINES BRIGHTEST g

7 s <1 e i .

HEE T - T
Get ready to witness one of the most spe,ctacular celeshal 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.

® e
When Jupiter reaches _oppqsi_‘r-i"ifh, it rises as the Stn sets, making it visible for much of
the night. For stargazers and astrophotographers, il's an ideal time to calchra glimpse of
the gas giant, as‘it.'\&)i-ll be at its most promillen‘r. Jupiter Will rise around 6:00 pm local
time, veaching 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 awayff'r()m Farth. 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
eve, 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 ils brighiness 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, Wwhere-it will be visible from
6:00 pm to 6:23 am. Be sure 1o mark your calendar—this is an-event you won't want to

J  miss!
BEST DAY TO
. - OBSERVE JUPITER
éfjﬁpiter Barth_— P ol
\\h_. 600m.‘fﬁf3n .ffm , x . s _:,/.. ;
e e : : Sun ,
. 5 ) S _ s
33% \ :
3 | ‘\\ L v DECEMBER 2024

WW W, spé‘he“g'lﬁobal com

T
.



The Geminid meteor shower, active from December 4 to December 17, is caused by'
< ' asteroid- 3200 Phaethon Wthh is umque because most meteor showers are linked to
‘" comets. Discovered ,1n 1983 by Slmon Green and ]ohn Davies, Phaethon is the first known -

(;e'nti”mds 70?4 A (,osmtc

i 4 --", e ""?‘ - AR it

GAI.,ACTICAt s e e .».l;- (o e -4- RO B

i e & i -

(,elebratton of \\711’&21’ Skies

.. -~ asteroid associated with a meteor shower, The aster01d orbits between Mercury and Mars

b and 1ts debrls 1ntersects Earth S orblt leadlng to the Gemln.ld ineteors

e’ ThlS year S peak w111 oecu'r around December 14 2024 when up to 120 meteors per hour_- i

. B ' ok
B '. F '. ' . o

The be'st titne, to' View the Gemi"ni('is is-around 2:00 am, w'hen t
the sky Thl's allows for short Vertlcal meteor tralls However

M'ete'or 'showe'r's occ’ur -when Earth ‘passes through streams of debris left by comets'or
asteroids. ‘The Gemlnlds are unique because their parent body is an asteroid, not a comet.
The debris from 3200 Phaethon creates the meteor01d stream that Earth 1ntersects each

December_ ST R I e SR

For the Gemlmds the radlant is located at right ascenswn 07h20m, declination 33°N in
i L Gemlm £ AR . : :
,--‘ 1 e | . - 3 . -

the radiant is where rneteors appear to orlglnate meteors can‘be seen throughout the sky.

\
oo, |
wel\‘lead Ay

Sun
overhead

' Geminid radiant

2023 Dec 14
3:00UT

Gemini

Castar

Polldgx

Credits: Earthsky.org

Credits: Earthsky.org

'. Meteors from this shower radidte from a commou point in the sky, known as the radiant..

To see the most meteors look 30-40° away from the radlant in dark, clear skles Although
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Mercury Elongation: Gatch the
Planet at Its Best

Mercury, the closest planet to the Sun, is often hidden in. its glare, making it
challenging to observe. However, every few months, Mercury reaches greatest
elongation, the point when it appears at its farthestlt_:llstance from the Sun, allowing it
to be visible. The December 2024 apparition pres-en-ts a great chance to catch this
elusive planet. : : }
Greatest elongatlon occurs when Mercury is either in ‘Ehe mo

every 3-4 months, alternating between mornlng and
When Mercury is east of the Sun, it appears in t"ﬁ:
When it lies west of the Sun, it rises ]u,st befor
morning sky. - g
The greatest elongation of Mercury in l%
pm, when it will shine brightly at ma@ﬂ

above the horizon on December 24 gust befgﬁeg}un;‘
40 minutes before sunrise, startlngtln mld Dec":
Mercury stays near the ecllptlc ‘the Sun s gppar 1t
the horizon changes dependlng on {the aﬁgle éf
seasons. .

During autumn and spring, when the echpft,lc
Mercury appears higher in the SN 5. {3
In summer and winter, when the eollp‘tlc mee‘ésfth-é
needs to be farther from the Sun to be ylslbl ‘at a dec

This seasonal shift explains why some appam ion
; {, w1

Viewing Tips
Where to Look: Focus A
on the eastern horizon
just before dawn, as
the sky brightens. With
clear skies and a low

Greatest

horizon, Mercury will .

be visible even to the Eastern N?rblt Of
ked ; : ercu

FAU- Elongation y

Best Viewing Time:
Mercury will be at its
brightest around
December  25.  After
this, it will gradually
slip into the Sun’s
glare, fading from view
by January 2025.

Don’t miss this rare
chance to witness
Mercury at its greatest
elongation! Mark your
calendars for December
25 and enjoy the view
of this elusive planet.

from the sun
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THE WINTER SOLSTICE: EARTH'S
TILT AND THE CHANGING SEASONS

Mark your calendars for December 21, 2024, when the Winter Solstice occurs
in the Northern Hemisphere, marking the shortest day and longest night of the
year. This also signals the official start of winter, as the Sun reaches its
southernmost position in the sky, with a declination of 23.5° S in the
constellation Capricornus. On this day, the Sun will appear directly overhead
at noon along the Tropic of Capricorn.

Meanwhile, in the Southern Hemisphere, December 21 brings the Summer
Solstice, the longest day of the year, and the beginning of summer.

‘hese solstices occur due to Earth's 23.5° axial tilt, which causes the poles to

e alternately lean toward or away from the Sun during its orbit. This tilt creates
.. the cycles of light and shadow that give rise to the changing seasons. Without

E’ 14, this tilt,.the Sun would always shine directly above the Equator, resulting in
*I‘"'#:f' constant daylight and no seasonal variations.

Rotation Axis e e
1234 ©» -~
i Arctic

\ . ) Harth Fols
circle : X
' % )r)j

! v
=L Tropic of Cancer DB{JGM Yl
\p// oksticn ‘\
i Fi
June Fd o
- solufice Tropic of Capeicorn } Equniar

Equator \\ "' \\'\

7
* ] South Palas
b #

Antarctic

circle Fy : = Earths cabit L

Credits: Timeanddate.com
The Winter Solstice happens twice annually, once in each hemisphere. In the
Northern Hemisphere, it falls around December 21 or 22, bringing the shortest
day. In the Southern Hemisphere, it occurs around June 20 or 21, bringing the
longest day. On these dates, the Sun’'s rays shine directly on either the Tropic
of Capricorn or Tropic of Cancer.

- Astronomically, the Winter Solstice marks the beginning of winter, which lasts
until the spring equinox in March (Northern Hemisphere) or September

~ (Southern Hemisphere). Culturally, the increasing length of days after the
solstice symbolizes renewal and rebirth.

_'Th'e Summer Solstice, on the other hand, occurs when Earth's tilt maximizes
exposure to the Sun, resulting in the longest day of the year. Though
astronomically defining the seasons, meteorologists base the seasons on
- temperature patterns.

The Winter Solstice is a reminder of the delicate balance between Earth’s tilt
and orbit, which creates the dynamic patterns of sunlight and seasons that
‘make Earth so extraordinary.
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CONTVINCTIONS 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 "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.

A

L‘“"'Con_ium:tion of Moon and Saturn. ..
On December 8th, the Ringed planet Saturn

Moon f s and the Moon will have the closest ap
) Saturn in the night sky & reﬁung‘
- -—-.__._...—-‘q
MStern HZS"'I" }'he Moon

WIII Be at magnltude . 95, and Saturn at

magnitude 1.01. And it will be visible around
Place: New Delhi/ Date: 8th December / Time: 06.00 p.m. 12.30 p.m. at noon till 11.55 p.m.

Conjunction of Moon and Jupiter N /
On December 14th, the Moon, and the . i Nt |
Giant planet Jupiter will appear very a T%.U'R .-S ,
close to each other in the night. They Moon 7 o

|‘l 3 *

will be in the North-eastern direction.

Moon is at a magnitude of -12.75, the \}"Piter / *
planets Jupiter is at a magnitude of &% . s
-2.65. The Moon, Mars and Jupiter, 1 / 4

5 L3

together will be seen in the evening sky _ '
= Place: New Delhi / Date: 14th December / Time: 07.30 p.m.
around 06.00 p.m. ; :

Mars Conjunction of Moon and Mars
* , @ i On December 18th, the Red planet Mars and
4 ) - ; " the Moon will have the closest approach in
F:.r-‘?fsfﬁf the night sky & reaching an altitude of 11°
Moon CA M:,.Er;l i 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.
Place: New Delhi/ Date: 18th December / Time: 09.00 p.m. in the night sky.
25 DECEMBER 2024
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ASTROPHOTOGRAPHS FROM SPACE
ASSOCIATED ASTRONOMERS

Night Sky Captured by Muhammad Talal. Full Moon Captured by Aashman Asthana.

ASTROPHOTOGRAPHS FROM SPACE TEAM

\ \ =5 e =~
Star Trail captured\b\y Mr. '_Umesh, Junior Recourse Person, Moon and Venu§_;:p$p¥ured bi/ 38
. sTERL == g M STEPL:
z | i

Jupiter captured by Ms. Anjusha AJ, Educator, STEPL l_Sunspots ca
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Many cultures have created mythical stories to
explain the constellations; “tying their celestial
observations to their beliefs, ‘traditions, and
values. Here are some fascinating:examples:
P
1. Greek Mytbe ogy: The Story oylnon
Con lLa‘flon Orion
Myth: "Orion_was a mighty hunter ‘who b‘isted
of his skill. In one version; he threatened to
kill all the animals on Earth, ang'é_"_r.in'g: Gaia, the
Earth goddess, who sent a giant scorpion to
kill him. B'bth O'_r'ion and the scorpion were
placed in the'.sk.y as constellations, forever
facing opposite| dlrectlons to symbolize their
conflict. !

Significance: The‘-'myth refilecitsistivelmes Cof
hubris, nature's balance, and the inevifabiILty'

of fate.

2. Chinese Mythology: The Weaver- Girl and
the Cowherd

Constellation: Vega (Weaver Girl) and Altair
(Cowherd)

Myth: The Weaver Girl, a goddess; fell in love
with a mortal cowherd. Angered by their union,
the goddess's father separated them wjth the
Silver River (the Milky Way). Once a year, on
the seventh day of the seventh lunar month,
magpies form a bridge, allowing them to
reunite.

Significance: This romantic tale explains the
positions of Vega and Altair and is celebrated
during the Qixi Festival in China.

3. Aboriginal Australian Mythology The Emu in the Sky

Constellation: The dark spaces in the Milky Way

Myth: Many Aboriginal Australian cultures see the dark patches of the Milky Way as a giant
emu. In one story, the emu’s position in the sky determines the time for harvesting emu eggs.
Significance: The myth demonstrates the deep connection between Aboriginal people and
their environment, using the stars as a natural calendar.

4. Hindu Mythology: The Seven Sages (Saptarishi)
Constellation: Ursa Major (Big Dipper)
Myth: The Saptarishi (Seven Sages) were wise men who served as advisors to the gods. They
are immortalized in/the sky to oversee the world and guide humanity.

time.

Significance: This story ties the stars to wisdom, divine guidance, and the cyclical nature of

-~
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5. Native American Mythology: The Great Bear

Constellation: Ursa Major

Myth: In many Native American-traditions, the stars of the Big Dipper form a great bear being
chased by three hunters. As the bear runs, its blood colors the leaves red in autumn.
Significance: This story connects the stars to seasonal changes, reflecting an understanding
of nature's-cycles.

6. Polynesian Mythology: Maui and the Fishhook

Constellation: Scorpius

Myth: Maui, a legendary, hero, used his imagical fishhook to pull islands from the sea. The
curve of the Scorpius constellation is said to represent Maui's fishhook.

Significance: This myth ‘symbolizes creation, navigation, -and the relationship between
humanity and the ocean.

7. Egyptian Mythology: The Goddess Nut

Constellation: The Milky Way

Myth: Nut, the sky goddess, arches over the Earth, her body forming the Milky Way. Each
night, she swallows the sun, and each morning, she gives birth to it anew.

Significance: The story ties the movement of celestial bodies to the cycles of life and death.

8. Inuit Mythology: The Hunter and the Polar Bear

Constellation: Orion and Ursa Major

Myth: Orion represents a hunter, while Ursa Major represents a polar bear. The hunter chases
the bear across the sky, reflecting the relationship between humans and animals in Inuit
culture.

Significance: This tale connects celestial movements to survival and the balance between
hunter and prey.

9. Norse Mythology: Fenrir and the Chains

Constellation: Lupus (The Wolf)

Myth: Lupus is sometimes. linked to Fenrir, the great wolf bound by the gods to prevent him
from wreaking havoc. His presence in the stars is 'a reminder of the tension between chaos
and order.

Significance: This story exemplifies Norse themes of conflict and the cyclical nature of time.
These myths reflect how ancient cultures used the stars to explain the universe, connect to
their environment, and pass down values and stories through generations.

. www.space-global.com *
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Astronomy is one of the oldest scientific fields, It has accompanied many
generations of parents and children, evolving along. Shaping civilization
and evolving to fit their understanding. Our ancestors have looked to the

stars and sought guidance from them.

Throughout the year, we have seen the various ways the celestial bodies
that occupy t_he sky have influenced ancient cultures and shaped their view
of the world. Those bodies have aided our ancestors in identifying the ideal
time for planting, taught them how to track time‘, and allowed them to
navigate through the largest ocean on the planet. Additionally, ancient
cultures have also kept a detailed record of the night sky, giving us the
opportunity to travel through time to see how the sky looked thousands of
years ago.
.

Despite knbwing that for thousands of years, we have looked to the stars
and sought guidance, we do not know when we started deriving meaning
from them. That knowled'ge has been lost to the sands of time. Yet, we
know how the journey has changed. No longer do we only learn about stars

that we can see with our eyes to learn about deep time.

-~ -

. ——

The stars have_shaped our hlstory Gu1d|ng our “ancestors as they expanded
their horizons and learned about-new places They kept us company during

the cold nights and filled us with hope when there were none.

hidden uses that we_are-only Iearmng about. In an indirect way, the stars
remind us that our ancestors were as human as we adapted to live in a

world that is foreign to us.

Today, our relationship is very different with=the-stars. Yet, the night sky
that once inspired our ancestors stillinspires us today and will continue to

do so as we push the edge of our knowledge and learn more.

29 DECEMBER 2024
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ROCKET LAUNCHES IN DECEMBER 2024
PROBA-3. (RAFTING AN ARTIFICIAL ECLIPSE

On December 4th , 2024, two spacecraft-Coronagraph and Occulter-will launch
aboard ISRO’s reliable PSLV-XL rocket from Sriharikota, India. Their mission,
Proba-3, is an awe-inspiring collaboration between ESA and ISRO, set to
revolutionize our understanding of the Sun.

Once in orbit, the two spacecraft will perform a cosmic ballet, maintaining an
extraordinary 144-meter separation to create an artificial solar eclipse. By
blocking the Sun’s dazzling surface, they will unveil the faint corona-the Sun's
mysterious outer atmosphere—for detailed observation. This region is key to
understanding solar wind and space weather, which impact Earth's satellites,
power grids, and technology.

Months of p ion have gone into this moment. The spacecraft traveled
a, underwent rigorous testing, and were meticulously
5LV rocket. Engineers ensured every detail was flawless,

of the Coronagraph to the precise placement of the

international collaboration and innovation.
‘s corona, it promises to advance solar
ability to work together to push the
own to this celestial journey has begun.

DECEMBER 2024
www.space-global.com
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SPADEX'S DOCKING EXPERIMENT

On December 20th 2024, ISRO will er;!bark on a groundbreaking mission with
the launch of the Space Docking Experiment (SPADEX) aboard the reliable
PSLV-C60 rocket. This ambitious proje{:t involves two spacecraft, aptly named
Chaser and Target, designed to perfatm a complex orbital rendezvous and
docking maneuver. This feat, achieved at an altitude of 700 kilometers, will
simulate autonomous docking, a critical capability for the future of India's
space program. :.!

1

The two spacecraft will use advanced sensors, navigation systems, and robotic
technologies to approach, align, and securely dock at speeds of over 8 km/s.
This mission will not only validate these technologies but will also mark India’s
entry into the exclusive club of natioﬁ—rlongside the U.S., Russia, and China-

]

that have mastered autonomous docki '1 |
The SPADEX mission lays the foundasignafor India's larger space ambitions,
These include assembling modular c nts for the ned Indian Space
ation by 2028 and supporting in <e Chandrayaan-4,
i rely on docking for spe ' ple returns. The
, ng system also holc 'rvicing, including

s, _aamk tackling _ i odern

.

etween ISRO and
o .
hese reforms aim
only a technological
osystem. This mission
inable and innovative path in

s set to Eﬁam‘onstrate SW In
space explo
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“’ NlSA V[NUS MlssmN

LAt an altltude \b

" flu’orescence ‘th

On D‘ecember 30th 2024 the Venus L|fe Fmder mission WIll embark on a darrng
voyage to explore Venus s ‘mysterious atmosphere. DeS|gned to detect signs of
organic “compounds that. could indicate ‘the potentlal “for life, this uncrewed
spacecraft, developed by. Rocket Lab ‘in collaboration. W|th ‘MIT, will be the flrst

" "_.prlvate ‘mission to anether planet Orlgrnally set for MEVE 2023 ‘the mission” has_
.7 now been rescheduled to launch:no . earlier than December 30 2024 W|th the'_
A sp.acecraft expected to reach Venus by May 13 2025 :

o- N ‘e - . i s \'F
4 H 4

'-.The spacecraft consrsts of two key components: the Photon Explorer cruise
; stage and a small atmospherlc probe. The Photon Explorer, developed for NASAs ¥

CAPSTONE mission, will -carry the probe to Venus, performing .maneuvers

'rncludlng -a lunar gravity 4ssist to adjust its trajectory. Upon arrival"'the‘ probe’
.:Wlll detach from the Explorer endur|ng a peak g-force of 60 Gs during its
o _'descent through V nzd»s s atmosphere a journey that will take just five mmutes s

.een 45 km and 65 km, the probe will use an auto fluorescmg

nephelometer § |ch pro;ects a laser into the atmosphere. This mstrument will

analyze clou

ugh l|m|ted bandW|dth will restrict the transmission of ‘only

scrence but also demonstrate that smaller, cht—

., .

for potential organic compounds, scatterlng and -
_.l,d hint at life's presence. The data will be transmitted -

an achleve groundbreaking results in deep space."'-

'téS" of\ our nelghborlng planet and, perhaps the

. ”Note Launch dates of the missions are scheduled to be Iaunched in December 2024 but may .. =% o

subject to change el i e . o g E e X i ]
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T TR ol 5. s www,_sp_a_g_e—.g_lob,al.oqm ot R
. ‘i 3 ..“ 7 .‘ : .h. . %
* . o ... i 1 " . 4



NT'S CORNER

SmallSats - The Future Of
Satellites?

Sourajit Mandal, Astronomy Club Student

s,

Imagine your personal swarm of satellites floating in space collecting weather data or
providing high-speed internet, or even aiding in climate monitoring. Sounds like a movie
scene from a sci-fi movie, right? But for SmallSats, that is not fiction anymore. These small
satellites are revolutionizing the space journey, resulting in cheaper, faster, and ultimately
more accessible access to space. Not a tool only for governments and large corporations
anymore, research organizations, universities, and even startups are starting to take part in
launching their space missions.

There is a wide range of SmallSats in form and size with varied aims. Among the popular is
the CubeSat whose shape is like a cube, 10x10x10cm big in size and weighing a few
kilograms. One of the neat aspects of CubeSats is that they're modular-that is, you can
stack multiple units together for more complex missions. Now we also have RocketQubes,
which are smaller and often used for low-budget, educational projects. Microsatellites and
nanosatellites are comparatively much larger, typically weighing maximum one hundred
kilograms, and have been used for tasks such as Earth observation or global communication
networks.

An. amazing example of SmallSat innovation is the KickSat project. KickSat aimed to show
how space exploration can become even more accessible by launching hundreds of tiny
satellites known as Sprite chips. These Sprites were the size of a large postage-stamp! They
could be best described as miniature spacecrafts with basic sensors, radios, and solar
panels. Although the first attempt in 2014 met with several obstacles, the project sparked a
wave of thinking about how we might further miniaturize the technology and launch swarms
of these chips to gather scientific data or experiment with communications.

What makes SmallSats revolutionary is that they are so simple. They weigh less and are
smaller than conventional satellites, which means they can be launched and built at much
lower cost. Instead of requiring a dedicated rocket, they can be fitted alongside on a larger
mission to save even more money. But don't be fooled by their size- they can be a real deal!
They can assist farmers with crop monitoring, they can map the Earth in high-resolution, or
even place internet access in the farthest reaches of the globe. These satellites are mission
flexible.

Innovation is also accelerating with the rise of SmallSats. While massive satellites require
years to design and launch into space, SmallSats can be constructed and launched into orbit
in a matter of months or even in weeks. This fast turnaround allows technology to be tested
and updated quickly, so that the modern requirements are met at least in relation to the
pace of needs. Moreover, since the private companies such as SpaceX and Rocket Lab offer
routine launching opportunities, going into space is no longer an event in a lifetime.

The future of SmallSats is bright and full of possibilities: imagine satellites that can repair
each other in orbit, adapt to new tasks mid-mission, or work together like birds in a flock to
accomplish greater things. The sky, or rather the space, is no longer the limit. SmallSats are
opening up new horizons and are just at the beginning of this great journey.
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Lost In The Light: The Importance
Of Preserving Natural Darkness

Aryan Gupta, Astronomy Club Student

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, literature, mathematics, science, religion, language,
poetry, and our very concepts of time.

However, the advent of artificial illumination, 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 illumination
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 ssight of the stars makes me dream.” His
gene'ratron enjoyed a night sky unmarred by art)f|C|a|’I|ghts a _privilege that is becoming increasingly rare

for us today. * ’ ’ ¢ ’
s I rr
2 s i 4 . ot ’
’ .

‘Practical steps to reduce light pollution: - o A

-

L ¢ g

'Whlle excessrve 'outdoor light“pollltion may appear uncontrollable for an |nd|v,1dual overlrghtlng in the &
* home can be easily reduced. Here are some practlcal steps to mltlgate I|9ht pollution: Optlng for amber"

“®r warm white lights with fewer short wavelengths or using red light at night, whith has zéro short
Wavelengths Using sensors, timers, or simply turnlng off unnecess,ary lights in the evening, partictlarly on
balconres,mn gardens and on fagades ' e

1, o » -~ :
Public - awareness arfd policy changes are crUC|a| in addressing light pollution. Maps based on nlghttrme
satellite data can be uged in commu zt@n campalgns to hlghllght the extent and effects of light
pollution. Citizen ,;sciemee projects like fobe at ‘Night encourage individuals "to measure and ‘Submit

¢

5 g observations of night sky brlghtﬂess, contributing to a g|0baL,g_§%g§e#:%juppgﬁg research and

#advocagy efforts -

-

: ¢ o~ P » e

-tall to Action: - ' e
_“ P ’

(4 o
The night sky is an incredibly magnlflcent and deeply threatened natural asset. Its |mportance extend$
beyond its beauty and grandgur it is |ntegra| to our cultural heritage and has a profound impact, on our
mental well-being. Some researchers suggest that reconnecting with®He night sky can‘Kave ‘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 thé night sky for future? generations. By taking
action to reduce light pollution_and raising awareness thr outreach and citizen science, we can
ensure that the awe-inspiring sight of the stars remains a so;‘ofdreams and wonder for all. »
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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

i ! carbon dioxide on Mars and methane in Titan's and Uranus's

: -",\-151 fis.\. 1 atmospheres. NASA honoured him with the Kuiper Airborne

J" \ f \\' R Observatory, an aircraft-mounted infrared telescope. His legacy

I y ' endures in the Kuiper Prize, lunar and Martian craters, and continued
December 7, 1905 exploration of the outer solar system.

Annie Cannon

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 (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.

VR |
Johannes Kepler

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.

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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HISTORICAL EVENTS HAPPENED IN DECEMBER
APOLLO 8: LUNAR ODESSY

On December 21, 1968, a historic journey began that would change the course o e _exploration forever.

Aboard the mighty Saturn V rocket, the Apollo 8 mission blasted off frg er, carrying

As the spacecraft hurdled into space, the crew ventured beyond [
vicinity for the very first time. On Christmas Eve, as they circle‘ he
breathtaking image of Earth rising above the Moon's desolate surface=0

universe.

But Apollo 8 wasn't just a mission about exploration; it was a mission of inspiration. The crew's
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.

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) '
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SPACEX’'S GROUNDBREAKING SUCCESS:
REDEFINING THE FUTURE OF ROCKETRY

In the realm of space exploration, where =

technology and human ingenuity collide to _

push the boundaries of possibility, few ~ ko™
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, ShéEe-X~.ﬂ__§et out with one
fundamental goal: to reaﬁ'c“eht\he exorbitant
costs of space missions by making. rockets
reusable, starting with the Falcon 9's™fi
stage booster.

In a moment that would go down in history, onsDecember 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 2046, 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 droneiships 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 turhing 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 sed, 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.
e

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. =
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CHARTING THE PATH TO THE
STARS: HERMANN OBERTH’S
REVOLUTIONARY IDEAS

E Hermann Oberth, often referred to as the .I_.g;ff
l German father of rocketry, was a pioneering ] |
5 physicist whose groundbreaking work

transformed space exploration from a
fantastical dream into a scientific pursuit.
Inspired by the imaginative stories of Jules
Verne, Oberth built his first model rocket at
age 14 and dedicated his life to the concept of
space travel.

Oberth, a Romanian-born physicist, was one of
the pioneers of modern astronautics alongside
Konstantin Tsiolkovsky and Robert Goddard.
From an early age, Oberth was fascinated by
space travel, inspired by the works of Jules
Verne. His doctoral dissertation, Die Rakete zu
den Planetenraumen, explored theoretical

Hermann Oberth (front) with officials of the Army Ballistic Missile .
Agency),|mage Erglies f|ickr.comy concepts that would become the foundation

of modern rocketry, including liquid propellants like liquid oxygen and hydrogen, multi-stage
rockets, and space navigation.

The work proposed that rockets could escape Earth's gravitational pull and travel into space,
an idea that had never been seriously considered before. Oberth also introduced the concept
of "space mirrors,” which would focus sunlight onto specific regions of Earth or redirect it
into space. These forward-thinking concepts sparked interest in space travel and laid the
groundwork for future technological developments.

Although Die Rakete zu den Planetenrdumen was initially rejected by academic authorities, it
had a lasting impact. In 1927, Oberth's work inspired the formation of the Verein fur
Raumschiffahrt (Society for Space Flight), where Oberth became a mentor to early rocket
engineers. His ideas influenced a new generation of scientists and engineers, many of whom
played key roles in developing the technology for space exploration. Later on in life, Oberth
worked with his former student, Werhner von Braun, to develop the Saturn V rockets that
took astronauts to the moon.

Oberth’s contributions to space travel were foundational, and his legacy lives on through
institutions like the Hermann Oberth Space Travel Museum and the Hermann Oberth Society,
which continue to honor his groundbreaking work. His vision and theoretical breakthroughs
were crucial in advancing the study and pursuit of space exploration. Today, Die Rakete zu
den 'Planetenraumen_ remains a- cornerstone of rocketry and astronautics, showcasing
Oberthss foresight and influence on theffuture of space travel.

Hermann Oberth'sylegacy 'is a mixed one®Pespite his lasting contribution to space trawel, he
also developed the V-2 rockets for Nazi Germany. The same technology thatswas used to
target\civillans 'during World"War 2. Even inthis laterilife, heswas a-member of National
Democratic Party‘of ;Germany and .heswas honored by Stille Hilfe; @ known Nazi support
organization.,
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JUPITER'S FIRST SNAPSHOT

In December 1973, NASA’'s Pioneer 10 spacecraft made history as the first probe to
capture and send back images of an outer planet-Jupiter. Launched on March 2, 1972,
Pioneer 10 embarked on an unprecedented journey with the goal of expl'oring Jupiter and
its dynamic environment. Managed by NASA’s Ames Research Center, Pioneer 10 was the
first spacecraft specifically designed to travel beyond Mars’ or_bi’f'and conduct a flyby of
the gas giant, while also providing valuable scientific data about Jupiter’'s atmosphere,
radiation belts, magnetic field, and moons. '

One of the key challenges Pioneer 10 faced was crossing the Asteroid Belt, a perilous
region between Mars and Jupiter filled with millions of rocky objects. Despite concerns
about the spacecraft’s safety Pioneer 10- -successfully navigated this belt, marking
another first for sp . On November 6, 1973, while still 16 million miles from
Jupiter, Pioneer 1 |tt|ng images of the planet using its photopolarimeter.
The spacecraft’ o.ﬂ'tlnued to improve as it approached Jupiter, and by
December 1, sent % atnﬁeeded even the best Earth-based
photographs%‘f_ﬁie gagpglmw ' uring |ters iconic cloud bands, immense storms,
and the Great Red-Spot in stunning, detail. . .
m:\ e )
December 3, 1973, [Pioneer
8000 miles (130,000 kilometers)| of the%planet's cloud tops at a speed o
per hour. During this flyby, Pioneer 10 caollected crucial data on J
: magnetosphere, and radiation belts, while also imaging its moor
Ganymede. These discoveries provided scientists W|t
outer solar system and laid the foundation f
Galileo.

made its closest approach to Jupiter, passing within

Initially designed for a 21-mo
continuing to send valuable dat:
billion kilometers) from Ear
system and enter inte
emissary.

Image Credits: NASA
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TRAIN YOUR BRAIN
CROSSWORD
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Across Down
2. What type of rays is the MACE telescope , 1. What is the name of the European module
designed to study? i added to the ISS?
4. What is the name of the tower used by i 2. What is ISRO’s first manned spaceflight
SpaceX to catch the Starship booster? program called?
5. What is the name of the asteroid that i 3. What was the name of the lander that
caused the extinction of the dinosaurs? touched down on Comet 67P?
8. What type of galaxies are IC 2163 and NGC { 6. What is the name of the final supermoon of
22077 i 20247
9. Which moon of Pluto has the Skywalker ¢ 7. Which international space station module was
Crater? built by Japan?
@ 9
’ Q 3
Astronomy Word Puzzle 0 0
1 u
Find the Craters from the mixed letters and mark them. PR[h|e]a Z
. r . L
Space Missions o fPIhJofsTp[h[i|n]e] [o] [a]
N M L= 8] Y|
ZENEWHORTI ZONS O CHORAVAN N orPalglo[n]s] [D W 2
KEPLER i
R[N[E[R[O[A[R[O[L[L]0|P|A[P]| e a el (4] Peleit]clofn]Hlela lv]y]
AP E|r|s|E|v|E|R|a[N|c|E|a| PEREIRNE S 1| [m[r[a[n[e[i][f[o]r]m
R|s|plx|7|z|e|r|c|r|n|o|s|R ROSETTA S EJREY
siH|o|z|N|s|x|c(H|TIN[c|A]K EXOMARS £ kd
olR|E|LIP EK|GARIZIVIPIE] 1o mrr 7 NLOCEANORIONRT
DRRRPALONTCERGHR S:Fi]"fjf S LEMNE®BUBBLESBSB.L
- RIO'SETT'EAMNGDOL
NlE O S BLE R LS L RTE L E L, O TUASRUASNITIUNEEA S U C R O
5 §5/S E/RI|P|LRIGE O X H CURTOSITY s LAGETORMFCRABE
S OEMVHLDAAIJSOU 3 C CNUINIEIENEID E E L R A
EGTMWIOYYVUTIMSEB 3 G U ANTONIRIOVEITILIATC C G
a ANORTHAMERTICAL
YRTNAPOPARNTASEB é CAUADETIROTOXE
A BAEAVVPALUDOYR RL ANOCALRINELAHNE
s/oju/o|P|R|E|E|N|R|N|[T|S[E EONR AN G YL
ICBANXEAFNLLAT
N L T HIOWONGIANED S ARAF
o AEA A I HORISIEHIEAD

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