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GALACTICA

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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Legacy of Pioneer Activities Schools Students Outreach Cities

ABOUT SPACE \ i 2 e nwo

23 yoars Organization Developed Associate: ” Engaged Events Presence

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.

e A ( )
CMD's Message MD’'s Message
Space and Astronomy Education is integral to
0 are the future for the humankind growth and it
. av. | young generation of our strongly contributes

towards innovation and
developments. Space is
transforming India to
provide better learning
opportunities through

country. This is a great
means to inculcate
scientific temperament
among the masses.

. Such astronom o Mr. Shivam Gupta,
Dr. Sachin Bahmba, ) . , ! Experiential and Hands- MD SPACE
CMD, SPACE sessions will provide , _ T

‘ on learning in the very niche field of
a han@s—on learning platform for students Astronomy and Space Science. Our mission to
wherein they explore the real world of build from the grassroots level is what drives
science, | wish for young students to let us stronger and to inculcate scientific
their ambitions soar and think big as they temperament so the next generation can be

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

SPACE INDIA & SPACE ARCADE WELCOMES
wel BOLLYWOOD"S MILLENNIAL STAR SANJANA SANGHI AS
B / THEIR BRAND AMBASSADOR
SPACE’

RCADE EMPOWERIE LIFE

*n

SPACE FAMILY WELCOMES YOU

SANJANA SANGHI

w

truly feels like one that was meant to be. Aiming for the stars has literally and

j The Brand Ambassador, Sanjana Sanghi stated, "My partnership with SPACE India
metaphorically been a guiding philosophy for me, and to learn more about the work

SPACE India does through increasing accessibility to Space Education, has

resonated so deeply with my commitment to ensuring my work in education L
activism. Increasing access to education lies at the core of my humanitarian y
endeavours, and thus | hope our collective synergy leads to the greatest possible . &
change.” ,‘ﬁ’%
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About Sanjana Sanghi: A rising young
Bollywood  star  and UNDP  Youth
Champion. Her commitment to social
activism and advocacy for education make
her the ideal fit for this role at SPACE
India and SPACE Arcade. Her passion for
anything she sets her mind to s
commendable, and her numerous
achievements at a young age resonate
with absolute excellence. Furthermore,
Sanjana is a gold medalist from the Lady
Shri Ram College (University of Delhi).
This further solidifies her suitability for a
position that encourages education.

G #RocketScienceAsaanHai

Scan this QR code to watch the latest
video of Sanjana Sanghi with Space India

o

SPACE

EMPOWERING LIFE

SPACE India's Co-founder, Shalini Bahmba and Managing Directors, Shivam Gupta
and Mitul Jain, envision that Sanjana’s integration into the SPACE family will further

amplify awareness about the features and offerings of both SPACE India and Vi

= SPACE Arcade. SPACE recognizes the imperative to mainstream Astronomy as a e

core subject while democratizing it to increase enthusiasm among parents, schools, 2

students, and the general public. ’%

| ad ¥
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G ASTRONOMY SHOWCPE -
CAPT IVATES ALL AGES . .

wwcase on April 20, 2024, orchestrated by the Astronomy Educat nd students at

through Ring the Planets, and unleashed their creativity with Comet Making and the Tattoo Station. Solar
" observations through solar view goggles, pinhole projectors, and the Dobsonian telescope with solar filter

provided awe-inspiring glimpses of our nearest star.

Enthusiastic participation from both students and parents underscored the event's success, highlighting their

scientific curiosity and logical thinking prowess. As participants immersed themselves in hands-on learning, the

showcase served as a stress-relieving and educational oasis within the school.

The positive feedback received from attendees underscored the event's impact, affirming its role as a beacon of
science engagement within the community. In essence, the Astronomy Showcase was not just a gathering of *
activities but a celebration of curiosity, learning, and joy for all involved.
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-~ ECLIPSE ODDITIES: A BIZARRE

iASTTRONOMEF

On the 8th of April, a celestial spectacle unfolded-a total
globe. The iAstronomer Club, the world's largest or)I".'
webinar for its members. Led by the esteemed iAs
fascinating science behind solar eclipses, dispeII

lipse that captivated observers across the
unity, orchestrated an enlightening live
sh Sabhu, the event delved into the
intricate dance of shadows in the
cosmos.

Facilitator Abhay explained what is a solar
gracefully . positions itself between Earth and
comprises two distinct regions: a) The Umbra: |
Within this dark inner shadow, the Sun is completel
for observers within the umbra. b) The Penumbra: Beyc 2 lies the penumbra, a lighter outer shadow.
Here, only a portion of the Sun’s disk is obscured. Observe the penumbra witness a partial eclipse,
where the Moon'’s disk appears projected against the Sﬁn'$ disk, ci a mesmerizing overlap.

eclipse occurs when the Moon
upon our planet. This shadow
ere no direct sunlight penetrates.
on that results in a total solar eclipse

Club members learned that the geometry plays an important role in the v r_eclipses. Abhay
explained that the umbral cone passes over a specific strip of land or sea.

Earth's fortuitous alignment with the Sun and Moon allows them to appear nearly identical in angular size (about
0.5°) from our vantage point. However, their apparent sizes vary based on their distances from Earth.

Total Eclipse: Within the umbra, the Sun's disk is entirely covered by the Moon's disk. This awe-inspiring
moment lasts for a mere 7% minutes—the maximum duration of totality.

Partial Eclipse: In the penumbra, the Moon's disk partially overlaps the Sun’s disk. People across a broader area

experience this partial eclipse.

Types of Solar Eclipses

Total Solar Eclipse: The Sun's complete blockage within the umbra creates a breathtaking spectacle. Day turns

to twilight, and the Sun's corona—a shimmering halo—becomes visible.

Annular Solar Eclipse: When the Moon is farther from Earth, it doesn't fully cover the Sun. Instead, a ring of

sunlight—the “ring of fire"—surrounds the Moon's silhouette.

Hybrid Solar Eclipse: Rare and enigmatic, hybrid eclipses transition between total and annular phases along
heir path.

arety
"While_Wi_the'é _"‘.;,c.)'-lgr ecﬁp'se, safety is paramount. Here are essential precautions:

Solar Glasses: Use certified solar eclipse glasses to protect your eyes. Never look directly at the Sun during an
eclipse.

Pinhole Projectors: Create a pinhole projector to view the eclipse indirectly. It projects the Sun’s image onto a
surface, allowing safe observation.

Online Streams: If you can't be in the path of totality, watch live streams or webinars like the iAstronomer

Club’s event.

Throughout history, solar eclipses have sparked awe, fear, and wonder. Ancient Chinese legends spoke of
dragons devouring the Sun during eclipses. Today, we marvel at the cosmic choreography that unites our
celestial companions.

In summary, the total solar eclipse of April 8, 2024, reminded us of our place in the grand cosmic ballet-a dance
of shadows that transcends time and connects us to the universe. As we bid adieu to this celestial marvel, let us
continue to gaze upward, seeking answers among the stars, and cherish the moments when Earth, Moon, and
Sun align in perfect harmony.

www.space-global.com
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| /"\j Global Astronomy Month
N - presented by Astronomers Without Borders

CELEBRATING GAM
WITH THE THRILL OF ROCKETRY

iAST"RONOMER

Every April, the celestial stage lights up with a cosmic spectacle known as Global Astronomy
Month (GAM). This awe-inspiring event, organized by SPACE India in collaboration with the
International Organization Astronomers Without Borders (AWB), transcends geographical
boundaries and languages. Its motto, “One People, One Sky” resonates with stargazers

worldwide, inviting them to look up, connect, and marvel at the vastness of our universe.

Why does GAM matter? It's not just about distant galaxies and twinkling stars; it's a shared
human experience. GAM inspires wonder, curiosity, and education. SPACE India, during GAM,
offers a constellation of various astronomy competitions, reaching out to the public, schools,
and students alike. The global community of sky-watchers grows stronger, connecting us all

under the same celestial canopy.

Now, let's zoom in on SPACE India’s initiatives during GAM. The iAstronomer club, Space
India’s ed-tech department orchestrated workshops for all age groups. Kids, juniors, and seniors
donned their cosmic hats. The theme? Rocketry! Armed with enthusiasm and PVC pipes, our
budding “iastronomers” crafted their own pop rockets and balloon rockets. These miniature
vessels soared into the sky, leaving Earth’'s gravity behind. Dreams took flight alongside those

rockets—perhaps a future astronaut or astrophysicist stood among them.

As GAM unfolded, the night sky became our canvas. From urban rooftops to rural observatories,
eyes turned skyward. We traced constellations, whispered wishes, and pondered our place in
the cosmic ballet.

—-—

Y o EN

ELLLES Saakhi Paridhi Shirke arjun dharma
1

Yasaswi

iAstronomers made & launched their own Pop-rockets

www-.space-global.com
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Astrophotography COntesi‘
- SELFIE WITH THE MOGN

'SWRONQMER i

=

|Astronomer Shiv Shallesh from jrs. batch _. iAstronomer Aarav Dixit from jrs. batch

y Y. - s - -
iAstronomer Reya Khandelwal from jrs. batch iAstronomer Aaryaan Dalvi from jrs. batch
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EXPLORING THE COSMOS: A RECAP OF GAM
AT KR MANGALAM WORLD SCHOOL

April was a month of cosmic exploration at KR Mangalam World School as students and educators alike |
celebrated Global Astronomy Month. With a plethora of activities designed to ignite curiosity and foster a love
for the wonders of the universe, part'mpants embarked on a journey through space and time rlght from the |
comfort of their classrooms. , . . -
. The students of K. R. Mangalam World School, Vikaspuri‘have performed activities like Astro Drawing, AstroOunz i
/ making rockets and sun from.clay, constellation making from stars, Solar Observation from solar view goggles N
pinhole projector and telescope, Let's race rockets. ;
The artistic talents of the students of KR Mangalam World School, Gurgaon took center stage as they delved
into* outer space. planets colaring, creating vibrant and imaginative interpretations of distant worlds. Astro-
themed bookmarks adorned with constellations and celestial bodies became cherished keepsakes, while the
Astro band echoed with melodies inspired by the cosmos. From Astro Cooking to Solar System crosswords,
storytelling with captivating pictures to modeling rockets with clay, every day was a cosmic adventure. Galaxy™
. "+ Painting sessions brought out the.artistic flair, while Astro poetry competitions sparked creativity. -

"~ From observing the sun's mesmerizing dance across the sky to unleashing creativity through art and crafts, the
month-long event offered-a diverse range of engaging activities. Students had the opportunity to peer throdgh S
telescopes_during solar observations, marveling at the sun's surface and sunspots while learning about solar ¥,

: phenomena and safety precautiohs. ;
Parents of younger students of K. R. Mangalam World School, Valshah joined in, observing the Sun‘through solar'
view goggles and telescope, emphdsizing safe solar observation. Meanwhile, students crafted edible rockets and .
" celestial scenes, blending gastronomy with astronomy. . :
l" On Earth Day, students of K. R. Mangalam World School, Vaishali led a rally, advocating for environmental
.~ stewardship with poignant slogans like "Save Earth, Save Life," reminding us all that there's no Planet B. R
" From VYuri's Night.celebrations to Earth Day skits, and poster making to hydorocketry, every activity underscored ' 7
the importance of understanding and preserving our universe and our planet. :
In a month-long cosmic odyssey, K. R. Mangalam World School- truly embraced the spirit. of” explorat|on apd
ewardshlp inspiring young‘minds to reach for the stars while keeplng our precious planet ficmly in foci
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- SPACE INDIA SPONSORED PSIT COSMONAUTS IN
THE IN-SPACE CANSAT COMPETITION ol

On April 17th, IN-SPACe and. Astronautical Society of India (ASI) in collaboration with' ISRO, organised the
CANSAT Student Competition, to inculcate space science and technology temperament among the student
community. This competition involved the design, development and launch of a CAN sized satellite to an
altitude of 800 meters to 900 meters above the launch site. Among the 85 participant teams across India,
PSIT Kanpur (represented by the team name PSIT Cosmonauts) was selected as one of the final 27 teams
for the satellite launch.

Under the leadership of Dr. Sachin Bahmba, Founder of SPAGE India, a sponsorship grant-was allocated to
PSIT Cosmonauts to help them compete at the top level. His mission has always been to foster a' scientific
temperament among the masses and maké space science-experiences easily accessible to every human on
Earth. We take great pride in sponso"r'ing and promoting such initiatives inthe field of space science. PSIT
and SPACE India are prepared Ifo further develop CanSat tec“ e

projects. f/

The PSIT team designed and Iféunched their
Shri S. Somanath, CBPO - ISRO, Dr. Sud
S. Kiran Kumar, Chairman - IN-SPA

ISRO and IN-SPACe team.

e
e

4//_’—_

One stan_g,otj’c/participant ir

= \ :
edafé_,d m_the esence of Chairman - ISRO,
%_arabhal Space Centre, Dr. A.

gnd event was'a team from PSIT K
by th,e’/diligent Sandeg (hare, who also works  at ‘Space India, the PS
excéptional skill and @ ination. Their CanSat not onI,y ,sugc_essful.ly soft-landed; frc
r_n’eters but also trap edc ucial atmospheric data to the gr'od-r_id contro‘l 'so_f_twére.':

The PSIT team's
the esteemed
for the partic

llar performance garnered praise from the covn:petltlorys Jury |ncA4‘_
O Chief, Shri\S. Somhath. His presence at the even-t alorgwwch word
jstudents added ¢ xmtement and motivation. i Bl
. \. / " L ._1’(,,-’. ;
1 gmic_m__c_am%hen Shrl S} Somnath honored the PRSI Cmona'ute‘v-vith his autograph
at—a cherished the \ ment thatgy_mbollzed their, achlevemeef and the Spll’lt o\'f exploration.

o= '. -
\
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ASTROPORTS: INDIA'S FIRST ASTRONOMY AND
~ SPACE EXPERIENCE DESTINATIONS |

Astroports are the flrst concept based unique tourism destlnatlons in _‘Indié
focusing on experiential learning. The strategically des[gned serene sites are
located in nature’s lap far away from the polluted cities with a heavy twinkling
sky above. They are located near popular tourist attractions to ensure the
mesmerising experience of amUsement adventure & exposure in Astronomy
learning and thus, making it a must-visit place for all ages/categories of
travelers. Astroports are built fo provide not only the comforts and facilities of
a ‘conventional’ tourist destination but also lead to exploring and learning
through well researched and well-presented programs/activities.

“Starry_Nights, Himalayan Heights: _Astropdrt Ladakh Becko.ns"'_

‘AS TROP&RT

'mll m 2

_\h‘_._ -

Vlslt. UATA"S ust.roport.globul com

Step into the cosmic realm at Astroport Ladakh, where earthly marvels meet
celestial wonders. Nestled in the heart of Ladakh, our sanctuary offers
unparalleled stargazing experiences amidst lush landscapes. Choose from cozy
yurts or transparent bubble tents, allowing you to slumber under a blanket of
stars. Professional astronomers guide you through the mysteries of the
universe, unveiling mysterious galaxies and nebulae ablaze with stardust. Join
us in May 2024, as we inaugurate Astroport Ladakh-a celestial union where
every night becomes a symphony of stars. Let's embark on this cosmic journey
together.

MAY 2024
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MONTHLY TELESCOPIC
OBSERVATION

SPACE ARCADE team conducted 2024's 4th Monthly Tel
session on the 20 th of April 2024 in Chennai and Delhi.
People from various places joined the observati
binoculars, and other astronomical equipment. T
breathtaking view of the Moon and plane
different types of telescopes and cleare
various telescopes then did basic Ast
Everyone had their hands-on tel
moon and its craters, Planet
Schmidt-Cassegrain telesco

Visit: www.spacearcade.in

1" MAY 2024

www.space-global.com



GALACTICA

HIGHLIGHTS OF APRIL 2024

Venus is leaking carbon and oxygen. a
Fleeting visif by Bepr[!ulnmhu reveals

BepiColombo spent ninety minutes in August 2021 travelrng through this feeble magnetosphere in
the: form of a comet in order to slow down and correct its trajectory as it approached its final--
destlnatlon Mercury. However, after examining the spacecraft's brief Journey scientists discovered
some important information about Venus. -

Fbey observatrons from Europes BeprColombo space probe show that a Ia__ '."amol'ur:t _g'ases
including carbon and’ oxygen, are being removed from. Venus atmosphere ‘.Jd |§’|nf0r?ﬁ'£t|on whlch }W
was captured while the Mercury bound' spacecraft passed Venus may )
ELTVERS Ieakrng atmosphere

. - In the future the discoveries mrght also: aid in the cataloglng

4 ) I

envrronment by scientists. Venus lacks a steady magnetic field: of |ts own |,¢orvtrast tz
planet having an inherent magnetrc field that keeps |ts,atmosphere from fleei ‘mto spac T' A y""%-

Byt -
N

: 'AIthough carbon dioxide predommate's |n Venuss dense helhsh .atmospk
~ trace gases are present in smaller proportrons LLttle amounts: of ol(ygen
- Venus' nrghtsrde befote, and |n November of Iast year a separate team of

-molecule on the planets daysrde as welI $H G A \‘
= : E Th'e'-_"latter. 't_eam Ll o
con'clusion ; that " :'als“? soj;ar{ adratlo‘n"
decreases Venus' oxy gﬁ% oncent‘ra'ﬁon
decreases. BeprCoIomQ s anticipated
to arrlve at - Mercury in Jrate 2025,

_havrng completed seven yéars ;of travel

In the meanti'me Venus will be visited
- by a fleet: of robotic explorers in the:
upcoming ten years. ‘While NASA's
DAVINCI ~was initially - scheduled  to
launch in 2029, it was postponed to
2031. '

Meanwhile, ..Europe’'s - Envision

spacecraft is ‘scheduled to launch in
2031.- SR '

# -
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DARK ENERGY (OULD BE GETTING WEAKER. SUGGESTING

THE UNIVERSE WILL END IN A *BIG CRUNCH:

Using data from the first year of the Dark Energy Spectroscopic Instrument (DESI), one of the deepest
maps of ithe universe ever constructed included fresh hints regarding the evolution:of dark energy. The

5,000 robotic eyes of the equipment gather light from over a third of the sky as seen from Earth,
-(epresentlng millions oﬂ, aIaX|es

5

After t}’tat this light i _‘ﬂded into a spectrum of colors, which enables scientists to calculate the
"redshift," or change i avelength of light, to determine how much the cosmos has expanded over
billions of years. The tained from the survey, which covered a mere 5% of DESI's operational
|S|ng and has cosmologlsts eager to see what discoveries may be made.

The  LamBdanoBi Ok
formation, and its ev ] _
and the coso]dgic' constant, sly threatened at this time.

er (LCDM) model is the accepted standard model" for the universe, its

5 of the universe indicate that dark energy, the force

respon5|ble for the un# ers: y be waning. Although it may not seem like much in and

of |tse|f thls d|scover

Although it may not seem like mucl overy has the pdt-'ential to lead to the first

significant paradigm shift in cosmology:since t}; unlver' slerated expan'sion was discovered just
more than 25 years ago. [t might even ii oly. th a‘t-,qur Unlv%"'rse il en.cijn,a Btg Crunch” rather than a "Big
Rip" or "Big Chill." i i ‘P‘* # , o=

On the other hand, the new DESI| map might point ‘to-en aIternat|ve cosmic endlng in which the universe
collapses back into the hot, dense condition sef‘ just after the Big Bang- "If what the first year of
DESI results suggests is true, then the acceler: expansnan of the universe will cease and eventually
reverse, and the universe could begin drawmg ther under the |nf|uence of grawty "This could

= 'L]'r'years of DESI.
fate.. From two
rse," Garcia

Cosmologists like Garcia Pefaloza are excited to see‘ _
observatlons may yleld into our understandlng of the un|ve

Pefaloza said in closing. They are going give us a completely and -
is behaving and how dark energy is shaping the larger scale universal structure.”

An illustration of the Dark Energy Spectroscopic Instrument (DESI) year-one data, showing a slice of the
larger 3D map that DESI is constructing during its five-year survey. (Image credit: DESI
Collaboration/KPNO/NOIRLab/NSF/AURA/P. Horalek/R. Proctor)

he universe
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. WeFinally know why NASA's Voyager 1spacecraft
sfupped communicating — scientists are working on a Fix

In 2012, Voyager 1, which was launched in 1977, became the first
artificial object to depart from the solar system and reach
interstellar space. 2018 saw Voyager 2, the spacecraft's brother,
depart the solar system. Voyager 2 is still alive and well and is in
good communication with Earth.

In November 2023, after 11 years of interstellar travel, Voyager 1's
computer language, known as binary code, ceased to make sense.
Its O's and 1's lost all of their meaning.In actuality, Voyager's "voice"
was substituted with a monotonous dial tone for the conversation
between the spaceship and Earth.

The reason behind a communications failure between Earth and
the interstellar spacecraft Voyager 1 has been identified by NASA
experts. It seems that one of the spacecraft's computers has a tiny
amount of damaged memory.

The fault, which can be located in the NA spacecraft's flight
data subsystem (FDS), led Voyager 1 to transmit uniﬁféﬁfgible data
back to Earth. Before the telemetry modulation unit-(TMU) and
radio transmitter transmit the science and engineering data from
the probe back to mission control, that system is in charge of |
packing it. As soon as Voyager 1 operators sent the spacecraft a
‘poke” on March 3, 2024, the root of the problem became
apparent. The idea behind this was to get FDS to transmit a
complete memory readout back to Earth.

The readout verified to the NASA team that the computer was
unable to perform its regular functions because arolnd 3% of the
FDS memory had been damaged. The team has a_,-étrong suspicion
that the malfunction is caused by a singlef'chip that stops
functioning, which is in charge of storing a piece of the FDS
memory that is impacted. o

But as of right now, NASA is unable to py{pomt the precise reason
of that specific problem. The chip n}r’éht have simply worn out
after 46 years of service to Voyager 1, or it might have been
impacted by a high-speed ene€etic particle from space.

As of right now, Voyager 1 is und 15 billion miles (24 billion
kilometers) from Earth. This im that it takes the spacecraft
22.5 hours to receive a radio gnql rom Earth and an additional
22.5 hours for the Deep Sp%hNetwork's antennae to provide a
response. Therefore, resolvin is communication problem is no
easy task. J

Nevertheless, NASA engineers and s"c?entists are hopeful that they
may figure out a method to keep FDS functioning properly
without the useless memory gear. NASA estimates that it may
take weeks or perhaps months to overcome this problem, but
once it is, Voyager 1 should be ﬂM begin returning scientific
data about what's outside the solar system.
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Originally intended to do merely five exploratory test flights over a 30-day period, Ingenuity is the
first vessel to undertake a powered flight on a different planet. However, during its nearly three years
of operation on the Martian syrface it flew over 14 times the distance that was anticipated of it and

logged over two hours of tota'l Flying tlme =

Due to rotor damage sustained during its most. recent flight, the Ingenuity Mars Helicopter has been
out of service for some time. Tuesday was the last time the agency's helicopter engineers got
together in a control room at the Jet Propulsion Laboratory in Southern California.

The historic helicopter has been in contact with the Perseverance Mars rover, which serves as a
communications relay, even though the mission officially concluded on January 25. It was the final
broadcast the team would collaborate on on Ingenuity, and it was received by the agency's Deep
Space Network antennae.

However, Ingenuity will continue to function as a stationary testbed for the remainder of its life,
gathering data that will aid in future Mars exploration, so it is not necessarily dying.

It is almost unbelievable that she still has anything to offer after more than a thousand days on the
surface of Mars, seventy-two flights, and one harrowing landing. And because of this incredible
team's commitment, not only did Ingenuity surpass our expectations, but it might possibly teach us
new things in the future," remarked Josh Anderson, the JPL Ingenuity project lead, in a press release.

A fresh software patch has been applied to it. From now on, each day Ingenuity will awaken, turn on
its flight computers, and assess how well its batteries, solar panels, and electronic devices are
working.

Then, using one of its numerous sensors to measure temperature, it will use its color camera to snap
an image of the Martian surface.

The developers at Ingenuity think that this long-term data collecting could be useful for future aircraft
and other vehicle designs that will be operating on the red planet.

15 MAY 2024
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NASA's Mars Curiosity rover took this selfie on June 13, 2018. The six- wheeled
robot has repeatedly detected methane Wmﬂm@—Mar___Gale Crater,
and scientists are still trying to figure out The“gas - is coming from. mqggnm
credit: NASA/JPL-Caltech) s 7 = .

Methane has been consistently found on Mars since 2012 by NASA's Curiosity rover, particularly in
the vicinity of its landing site within the 96-mile-wide (154 -kilometer) Gale Crater.

However, the methane on Mars is acting strangely. It only shows up at night, varies with the
seasons, and suddenly peaks at 40 times the normal amount. The gas isn't noticeable high in the
Martian atmosphere, and it hasn't been found close to the surface in any other Red'PIanet
locations, which adds to the mystery. What is happening at Gale Crater, then? %

It looks like planetary scientist Alexander Pavlov and his team at NASA may finally have at least
part of the answer. The team proposes that the Mars methane is trapped in the regolith at Gale
under a layer of hardened salt. Warm days may erode the crust, making it easier for methane to
escape at night. Furthermore, if a heavy rover drives across the crust, its weight may cause a
breach in it, which would let methane explode in a concentrated puff. '

Neon, a methane analog, perchlorate, a salt that is commonly found on Mars, and a model of
Martian regolith were used by the researchers to test their theory here on Earth. Their
Maryland, demonstrated that, in certain circumstances, a salt crust may form and trap methan'eqc
~ underneath it. . <G

o, S e T

The erratic behavior of Martian methane may be epraJned bya co‘atlng of crysta‘llized salt, but the
reason methane even exists on Mars is still a mystery to scientists. Although living things on Earth
are the main_ producers of methane, there are currently.no indications of life on Mars. To be clear, :
metha‘ne dnes not always indicate the presence, of life; geological processes can also produce the
gas. : :

024 - - : o '.;._. 16
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“EARTH'S WEIRD "OUASI- MOON KAMO OALEWA'IS A
~ FRAGMENT BlAST[D OUT OF BIG. MOON (RATER

The study found that between 1 million and 10 m|II|on years ago, an aster0|d collision freed
Kamo'oalewa, a 131- to 328-foot-wide (40 to 100 meters) near-Earth object (NEO). This smashup
produced the moon s_13.7—m||e—W|de (22 kilometers) Giordano Bruno crater.

The off|<:|a| de5|gnat|on of Kamo'oalewa is "469219 Kamo' oalewa.” It was feund in"2016 by the Pan-
£ | ] telescope on Haleakala, Hawaii. The mission was-part of NASA's planetary
; "% defense eff i acks that might. potentially impact Earth.

’-;9 SLEd'eS .co
comp Slﬂéﬁ"

Home sweet home?

= e — _-—- = : == 5
cene investigation approach to establish a co.nnectlon between
mq_ Bruno crater. To simulate the kind - of._Jmeact tFa"t“—mlght have“

] tb' -:-‘ rguasvrﬂﬂ@;e{gmployed a computer model. = =
_. = = ==_ e e =
'Ree-earche:rs outllned Kamo oalewas ‘unstable orbit, which led the suenhsﬁ to assoc‘fafe it W|th a
. reLatlvely young crater that may have formed between one and ten million years ago. "Then we also
needed the crater to b__e not too large, so that an intact fragment of the size of Kamo'oaelewa can

be produced,” . "The best candidate was then Giordano Bruno, which matches both constraints.”

=

-

The size of the space projectile that would have formed the almost 14-mile-wide lunar crater and
j associated quasi-moon ejecta was also estimated by the team using their impact simulation. They
calculated that in order to carve out the Giordano Bruno crater and free Kamo'oalewa, the asteroid
that struck the moon had to have been roughly one mile (1.6 kilometers) wide.

L -
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Indian-0rigin Astronaut Sunika Williams set
For Third Space Misgion

Together with Butch Wilmore, Indian-origin astronaut Sunita liams will embark on her third
j and Space Administration's
[

.rilda, the astronauts will board

S) on May 6.
Boeing's Starliner spacecraft atop an Atlas V rocket from United Launch Alliance. Once they

space mission as they get ready to board the National Aerona
(Nasa) Boeing crew flight test to the International Space Statiol

Launching from Space Launch Complex-41 at Cape Canaveral,

arrive in the orbiting laboratory, they will dock and spend around a week there.

This mission is the first crewed flight of the Starliner spacecraft as part of NASA's Commercial
Crew Program. Its goal is to conduct a thorough assessment of the spacecraft's capabilities,
starting with launch and ending with its landing in the western Jnited States.
NASA will begin the last steps of approving Starliner and i ystems for upcoming crewed

space station flights foIIowmg a successful crewed flight test | Sunita W|II|ams was selected by
Expeditions 14/15 and 32/33.

The duration of Expedition 14/15 was December 9, 200 ne 22, 2007. Sunita Williams
performed the duties of a flight engineer on Expedition 14 . é),mpleting her mission and
joining the STS-117 crew on their return to Earth, she joineg ition 15 crew and landed
at Edwards Air Force Base in California.

ant milestone for female
otaling 29 hours and 17
s spacewalks) beat her
33 as the commander
Expedition 32.

As per the Indian Express report, Sunita Williams achieve
onauts when she was on board. She completed four
evertheless, astronaut Peggy Whitson (who aci

8. Williams also took part in a longer trip, le
Space Station and working as the flig

. With 50 hours and 40
tronaut with the most

as been in orbit for a tot
her position as t

Whitson went eak this record with ten
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FROM THE EYES OF WEBB - APRIL 2024
NASA's WEBB PROBES AN EXTREME STARBURST GALAXY

A" team of astronomers led by Alberto Bolatto from the University of Maryland, College Park, has
utilized NASA's cutting-edge James Webb Space Telescope (JWST) to conduct a comprehensive
survey of the starburst galaxy Messier 82 (M82), situated 12 million light-years away in the
constellation Ursa Major. This galaxy, though relatively compact, is a hotbed of star formation activity,
boasting a rate ten times faster than our own Milky Way.

The study focused on observing M82's center using Webb's Near-Infrared Camera (NIRCam)
instrument, which provided a closer examination of the physical conditions conducive to new star
formation. According to Bolatto, M82 is an ideal target for study due to its status as a prototypical
starburst galaxy, having been previously observed by NASA's Spitzer and Hubble space telescopes.
The high resolution and capabilities of Webb allowed the team to uncover intricate new details within
this star-forming region.

Through Webb's infrared capabilities, the telescope was able to penetrate the dusty and gaseous veils
surrounding the star formation process, revealing previously obscured features. The NIRCam images
unveiled a multitude of stars and star clusters, represented as white dots, enabling a more accurate
count and detailed analysis of these stellar populations within M82.

Additionally, longer infrared wavelengths captured clumpy gaseous tendrils extending from M82's core,
indicative of a galactic wind driven by the intense star formation activity and resulting supernovae.
The team investigated the origins and impacts of this galactic wind, focusing on the interactions
between hot and cold components within it.

L
One notable discovery was the unexpected similarity between the emission patterns of sooty chemical
molecules (polycyclic aromatic hydrocarbons or PAHs) and that of hot, ionized gas within the galactic
wind. This finding challenges existing theories and underscores the need for furth:er-‘westigation into
the dynamics of starburst galaxies like M82.

Looking ahead, the team plans to analyze additional data from Webb, including spectrosgopic
observations of M82, to unravel more mysteries surrounding star formation processes and galactic
dynamics. These insights not only enhance our understanding of nearby galaxies like M82 but also
provide valuable clues about the early universe and the evolution of cosmic structures over time.

" . Hubble Webb

19 MAY 2024
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IWST DISCOVERS SOME EARLY UNIVERSE GALAXIES GREW
UP SURPRISINGLY FAST

Recent discoveries from the James Webb Space Telescope (JWST) are reshaping our knowledge of
early galaxy evolution. Led by Durham University, researchers found that galaxies matured rapidly
after the Big Bang, with "star bars" forming just billions of years later. Star bars are dense, elongated
regions that regulate star formation in galaxies. The findings challenge previous ideas of a chaotic
early universe and were made possible by JWST's extended observation range (up to 11.5 billion years
ago). Discovering bar-driven galaxy evolution early on suggests longer cosmic processes, prompting
a reevaluation of cosmological models. The team plans to study even older galaxies (up to 12.2 billion
years ago), pushing the boundaries of cosmic exploration.

NASA'S W[BB MAPlS WEATHER ON PLANET 280 LIGHT-
YEARS AWAY

The spectra show clear signs of water vapor on the
nightside as well as the dayside of the planet, providing
additional information about how thick the clouds are and
how high they extend in the atmosphere.

L o

Surprisingly, the data also shows a distinct lack of
methane anywhere in the atmosphere. Although the :
dayside is too hot for methane to exist (most of the
carbon should be in the form of carbon monoxide),
methane should be stable and detectable on the cooler
nightside.

“The fact that we don't see methane tells us that WASP-
43 b must have wind speeds reaching something like
5,000 miles per hour,” explained Barstow. “If winds move
gas around from the dayside to the nightside and back
again fast enough, there isnt enough time for the
expected chemical reactions to produce detectable
amounts of methane on the nightside.”

MAY 2024 20
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WHAT S UP IN THE SKY MAY 2024

- LUNAR CALENDAR | MOON CALENDAR

~.  IMPORTANCE OF MOON PHASES ~ __MAY 2024:. . . =

o 3% "2 FOR STARGAZERS T e e g (W] [l e [
- o_ 0__10_0

R - Ope m|ght ﬂwc¥nder why it is |mportant to refer to moon . ‘ e . . ; o |
> phas?Is -for star gazing. The Teason is that the phases o | | | 11 I | *
~ - the-.Moon reflet.a great - -deal - of |IIum|natron and © (6 L7 e o ; 1
s : Eec,ahuse thef Mzon |sI S0 -clzle;e to us, it .overrldes the O Q | O ! @ O O | O.
rightness of other celestial o Jects =i 212y o ® ':f® @ : 6— @—
3 So,-What_ Moon phase is best|for stargazing? “The New O o | O ' @ O O ; o
£ Moon and. the CENE |mmed|afle|y before and after the - bl === 1] e =] |
.=~ -new moon (Crescent-phases)” are among the best times e @"_ L @ @ @ ®
P - for stargaz;ing Whereas the- Remaining phases like "Full_- | 0 . ‘ . o | . _ |
- - Mooh, waxing or waning gibbous, the first -or thitd g 7 — oy Q> — O Y — '
- quartergMoon offers a time to zoom in and witness the . . ‘ “ @ ‘
featurgs’of the Moon- = " - 7 T, —— A —
. o'---'- IIIIIIIIII‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl;llIIIIII-II-IIIIllIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIO
; PLANETS VISIBILITY -o BRIGHT DEEP SKY OB]ECTS
R L e e E The galaxy M94 is a barred spiral. Out of,
> : = ® .5 Mercury- "i°: - _the approximately twenty galaxies in the
= : : e : E constellation Canes Venatici, it is the o
if [ f sol lik = brightest member. of the M94. group. ... " A
5 tsowb;essée%atr;ﬁst %oiothar system is"un I-ety 1~ M64, _sometirnes' re_ferr_e_d to as the Blaek :
.................................. v + Eye Galaxy, is another Messier object in -
" ] ; ..... P e L L L L e T T : the gl"OUp The Cats Eye Galaxy appears
~Venus & + -as a tiny, dim patch of light through -
- .- iMorning planet; unllkely to be seenithis = binoculars-under extraordrnarlly clear and
5 month Ve = dark skies. > = = i
S e T - i e = - The MM64 is a spiral galaxy in the Coma
Kip: - Berenices constellation that is also
- z \ETES P . . :
" 0 referred to as the evil eye galaxy. Its dark
il Mornlng planet emerglng from the Sun’s . belt of dust in front of .ts”light nucleus
glare best at the end of the month. N gave rise to its namesake. It appears to be
© R M e e e S : _ 85 _in "magnitude. Using a ~modest"
e s R e e reneas . E o - telescope or 10x50 binoculars, you. can
= = Ry L i . JUPIter S T acs ‘observe the Black "Efe - Galaxy, which
-- Solar conjunction on 18 May and unllkely p ok . ~ @ppears as afaint, e'Q:‘gated glow.
B : to be seen thls month i : E "M100, sometimes referred to as the
5 . : Blowdryer Galaxy, is a striking :
LI.I.I.I.I.I.I.I.—I-.._Il.l.l.l.:;. ----- 5.‘--.-: ------------ -: ----------------------------------------------- -‘--.--.----.-n----.--- ......... L : |”u5trat|on Of an Interm_edlate- grand_
: ST £ : e i L' = design spiral galaxy. Strong star
e Satun + formation .activity is present in this
£ s S St - = . = galaxy, which is- among the largest
: Lord .Of rlr]gs'plan_et = poorly visible in th : and brightest in the Virgo Cluster. It is
: morning sky in the month of May. : a star in the Coma Berenices
EP T TTr T rrrrTs MansssssssEsEEssEsEssasEneEn T Trrre LA TCETCPTTPEEPECTELE = = constellation - with an _ apparent ‘
R e TECPITECPIPEeeS R = o o o o mm i magnitude of 9.3. L - TP
] : Uranus 3 - : g g
- The ice giant is not visible in the month of . The galaxy I 21631 is = barred
i May . spiral. Its wedge-like shape earned it-
DR R - - - - - - -« - S e o D ’ “the moniker "Whale Galaxy." The
(RLLIL oo . O A e R P P T LR P YT i % 'M galaxy is about the same size as the
. - Neptune g $oem, Milky Way galaxy. It is 9.2 in apparent
Windy planet of our solar system is not H magnitude. It is visible from the
visible'thie month! . northern hemisphere and is located in
L e S R - .. ... . ... . . o) the Canes Venatici constellation.
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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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" ROCKET uuncu(s IN MAY mu

Chang'e 6

! Date: May 3, 2024

Rocket: Long March 5 . _
Agency: China - Aerospace Science and
i Technology Corporation . '

i Country: China 4

Launch Site: Wenchang Space Launch Site,
People’s Republic of China.

-y Purpose: Change 6 or CE-6 aims to gather
i samples from the Moon's Far Side near the
EApoIIo Basin's southern edge. This mission
! represents the first attempt to collect lunar
i samples from = this region. It wil carry
i instruments from several countries including
8 France, Italy, Sweden, and Pakistan by using its B
heavy lift launch system ‘Long March 5'. . = : :
£ It is wpable of carrying up to 25,000 kilograms to Low Earth Orb|t and about 14,000 kllograms to
" ‘ Geostationary Transfer Orbit. These capabilities position the Long March 5 on par with heavy-class :
vehicles like the American Delta IV. Heavy, underscoring China's advancements in space launch
i technology. : :

Date: May 6, 2024
Rocket: Atlas V N22
Agency: United Launch Alliance

Country: USA X

Launch Site: Cape Canaveral, FL, USA

Purpose: The CST-100 Starliner Crewed Flight
Test is classified as atest flight, targeting Low
i Earth Orbit. The estimated launch cost for this
mission is $110,000,000. It represents the
: inaugural crewed test flight of the Starliner
spacecraft, transporting NASA astronauts Barry
i ‘Wilmore and Suni Williams to the International
Space Station, The goal of the program is to -
! provide safe, reliable, - and cost-effective
transportation on space station .missions, which
£ will allow for addltlonal research time. ! &

The Atlas V N22 is a crew-rated version of the Atlas V 422 rocket, featurlng two solid motor strap-on
i boosters anng with two liquid-fueled stages. Its primary purpose is to support NASAs Commercial :
Crew program by transportlng the CST-100 Starliner spacecraft to orbit. :

Y. .
i . . - — . — - - W. -? - = —— o =
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. . / = - . » o ’ ; .j.. 1
. i o il )



: ‘ Maiden Fllght
Date: Expected In-May
{ Rocket: SR75 .
i Agency: Hylmpulse '
ECountry Germany o 1% > - ’

Launch-Site: Pad 1, ‘Koonibba Test Range South Australia :
EPurpose. The Maiden Flight, designated as a Test Flight, is set to take place with theé
EHyImpuIse SR75 sounding rocket. This single-stage suborbital rocket is developed by the i
i German private company Hylmpulse: The launch will occur from Pad 1 at the Koonibba Test
ERange in South Australia.The Hylmpulse SR75 serves multiple purposes, including offermgé
Ecommerual mlcrograwty services and acting as a test bed for the company's SL1 orbltalé
Erocket This maiden flight represents' a crucial step in the development and testlng ofé
Hylmpulse's rocket technology .

. : 5 ' Ionosfera M1&2

= akes Expected in May :
! Rocket: Soyuz 2.1b/Fregat-M
. Agency:  Russian  Federal = Space Agency
(ROSCOSMOS)
Country: Russia 3
Launch site: Cosmodrome Site 1S Vostochny
Cosmodrome, Siberia, Russmn Federation
i Purpose: Ionosfera M1 & 2 are a pair of Earth
science satelhtes de5|gned for ionospheric and
magnetospheric research as part of the lonozond
project under IR;o_scosmos. 'I:hey form a
i constellation comprising four satellites, with ea_c'h'
! -pair positioned in two orbital planes. Operating in
i circular 'sun=synchronous orbits (SSO) at an_
altitude of approximately 800 km, these satellites
conduct crucial studies “to deepen our
understandlng of the Earth's' |onosphere ‘and
magnetosphere

L -
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EarthCare

Date: 09 March 2024 = =

‘Rocket: Falcon 9 Block 5

Agency: Space X

Country: USA

Launch Site: Vandenberg SFB, CA, USA .
Purpose: EarthCARE (Earth Cloud Aerosol and
Radiation Explorer) represents a collaborative effort
between the European Space Agency (ESA) and the
Japan Aerospace Exploration = Agency (JAXA). .
Operating within a sun-synchronous orbit, this mission
aims'to comprehensively observe and analyze clouds
and aerosols while also measuring the reflected solar
radiation and the infrared radiation emitted from

Earth's surface and atmosphere. 'y
By leveraging advanced observational capabilities, the mission seeks to characterize the dlstr|but|on

composition, and dynamics of clouds and aerosols, which play crucial roles in regulating Earth's
energy Balance and climate. It has four major instruments: Cloud Profiling Radar (CPR): Offers high- :
i resolution vertical profiles of cloud and precipitation® structures, .facil'ﬁt'ing detailed cloud : 4
i" charéacterization. Atmospheric Lidar (ATLID): Provides accurate measurements of aerosol and cloud ‘
i * properties, including their spatial distribution, optical properties, and vertical profiles. Multi-Spectral
. i Imager (MSI): Captures images across different spectral bands to determine cloud properties,
aerosol characteristics, and surface albedo. Broadband Radiometer (BBR): Measures the reflected
solar radiation and the infrared radiation emitted from Earth's surface and atmosphere, a|d|ng in the
Understanding of Earth's energy budget. .

STARLINK LAUNCHES

Starlink Group 7-28| Starlink Group 7-29| Starlink Group 8-4| Starlink Group 8-3| Starlink Group 8—
8 | Starlink Group 7-30]| StarLink Group 7- ‘I9/20/21/22/23/24/25/26/27/30 | _ :
» - . Starlink is .a satellite
: internet c_on‘étellation s
project  developed by i
SpaceX; with the goal of i
providing - high-speed
s internet access | to b e
underserved and remote
areas globally. Satellite
Deployment: ‘SpaceX e
—* regularly launches batches i :
¢ of Starlink satellites into
orbit aboard its Falcon 9
rockets. Each  batch

ﬁ ’ @ @ ' typically contains dozens

5 g ; » to hundreds of satellltes
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ASTRONOMICAL EVENTS - MAY 2024

m -Aquavid Meteer Shower

. \ 2 Jupiter
3 - : i
AQUARIUS "-'::':::Z-Radiant Saturn= ™
B MaIss R ICORNUS
/ \ :
EAST-S0OUTH-EAST SOUTH-EAST

The radiant ef the Eta.Aquarid meteor shower.
(AN Graphic by Greg Smye-Rumsby)

Every year in early Mag, the Eta
Aquarids reach their height. The Eta
Aquarid meteor is renowned for its
high speed; as ‘it enters Earth's
atmosphere at a speed of roughly 66
km/s, or 148,000 m/h. During its
height, approximately 30 Eta Aquarid
meteors can be observed-every hour. In
the predawn hours, one can observe the
Eta Aquarids in the Northern and
Southern hemispheres. But viewing the
Eta Aquarids is best done in the
Southern Hemisphere as the hourly

rate of meteors in the Northern Hemisphere is only about 10. This is because different
latitudes provide varied viewing locations for the radiant and the radiant of the Eta
Aquarids is found in the constellation Aquarius, which is higher in the sky in the,
Southern Hemisphere than it is in the Northern. These meteors originate from the region
of Aquarius that contains Eta Aquarii, one of the brightest stars in the constellation and
'. hence the name of the shower derived from this star and constellation.
Comet IP/Halley is the source of the space debris fragments that interact with our
atmosphere to form the Eta Aquarids. A covering of ice and rock is released into space by
' Halley's nucleus on each of its trips back.to the inner solar system. If the dust Qrums
impact with Earth's atmosphere, they fmullg tr(msform into the Orionids in October and
the Eta Aquarids in May.
Peak dates: 5-6 May
Parent Comet: IP-Halley
Duration of shower: 19 April to 28 May
Radiant: Constellation Aquarius
Expected meteors at peak, under ideal
Conditions: In a dark sky with no moon,
you might see upto max 10 meteors per
hour in the Northern Hemisphere while,
upto max 55 meteors per hour in the

o

Southern Hemisphere _
Note: Note: The Eta Aquariids’ radiant
will be on the ecliptic, which will ride

low in the Skg on spring mornings S 20130506 on:um:EE. EEESEE UTC (B} HMSkiss CO6A)

seen from the Northern Hemisphere.

: An image of an Eta Aquarid meteor, space dust
That’s why this shower favors the

from Halley's Comet, taken by the NASA All Sky

Southern Hemisphiere. It’s often that Fjreball Network . station in Tullahoma,
hemisphere’s best meteor shower of the Tennessee in May, 2013.
year. 4
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'MERCURY AT GREATES:

, Here, gray_ areas
_ : M?paﬂtwns (eastward
elongation) s Blue areas represent: morning'.-‘
apir'a’ntwns (westward '_: [ongatwn) The  top
figures are tﬁe,mitx.t _
the top dates sﬁou;n be eatﬁ Curves show the
a[tﬂur[e of the p[anét ‘aboye the fiorizon at sunrise
or sunset, for [atttt‘fé' ' dfe_grees north (thick
et May 9 VAT Sep$ s T line) \uuf 35 c[egrees 1 1 thin line). L1Rew1se,.

z War Il ey 74) WAL\  Geos) Won 1iFec 27) maxima are I'geacﬁed at tﬁe parentﬁesued dates
Jan "?_M@J_ﬁ_&.ﬂﬁ.@&ﬂ_w_ﬁ below (40 &égrees Horth - ‘bold). Chart via Guy

oriZon «
Ottewell’s 2024 Astronomical Calendar.

Mercury 2024 MBI Ay el Q

264" i

ngatt&ns, reached at'-_"l.'h %

Mercury is always near a (ine in the sky known as the Ecliptic, Mercury' is always near a (ine in the sky,_ ﬁ =

known as the ecliptic, which is the sun's apparent path on the celestial spﬁere t[urlng the year. This (ine
depicts the plane of the Earth's orbit around the Sun as well as the route that tﬁe Sun fo[[aws tft’rougﬁ
the zodiacal constellations each year. Because all planets orbit the Sun in almost the same plane, it also
closely follows the planes.of the other planets' orbits. When Mercury is far distanced from the Sun, it is
sepdratecf along the ecliptic line. At sunset, fiowever, the ecliptic intersects the horizon at varied angles
depending on the time of year. This implies that Mercury appears at varying elevations above the fiorizon
at different times of the year, even if its distance from the Sun remains constant.

At greatest western elongation, Mercury or Venus is visible as a mo'rning object that rises in the east
before the sun. At greatest eastern elongation, Mercury or Venus is visible as an evening object that sets
in the west after the sun. In between these times, Mercury’s swift orbit carries it either directly behind
the Sun as seen from Earth (superior conjunction), or in front of it (inferior conjunction). Mercury's
separation from the Sun varies between 18 and 28 degrees with each apparition. \

PLANETARY ALIGNMENT WITH MOON

Moon

Saturn

Mars

. s Mercury
= .

Place: New Delhi/ Date: 3rd May / Time:04:45 a.m.

Planets revolve around the Sun at multiple rates and distances. This implies that they constantly move
relative to one another in our night sky. Hence, their paths occasionally appear to overlap, resulting in
an alignment or conjunction. The word “Planetary alignment” doesn’t mean that the planets are lined up
perfectly straight in space. Rather, it is a celestial event where numerous planets seem close together in
the sky from Earth's perspective; The alignments we see from Eartht are based on our line of sight.
On May 3rd, 2024 at 04:45 a.m. IST; just before the sunrise
Near constellation Aquarius, the water bearer which is one of the zodiac constellation
Mercury, Mars, Saturn and the Moon
A mini morning alignment

MAY 2024 26

www.space-global.com



. =0 *
* % E * ¥-; -.

GALACTICA PR * X

CONJUNCTIONS EOR THE-MONTH

A yphenomenon ‘grabs the imagination, of scientists and stargazers alike jn the vast
panorama of the night sky, where stars shine like distant diamonds and planets roam over
the cosmic canvas. Conjunctions, those ethéreal moments in the heavens when sheavenly
bodies appear to collide, provide a mesmerizing sight that connects us to the beauty of
the cosmos. The word "Conjunction” comes frem 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 conjunctionsare invisible yto us. Moon-planet conjunctions, occur
throughout the month, every month, as the Moon passes past each planetx The planets in
The Great Conjunction and when multiple*align are rare and captivating conjunetions.
Technically speaking, objects are said to be in conjunctioh 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 eagh other for some days.

Conjunction of Moon and Saturn
On  May 4th, the #Ringed Planet
Saturn will meet ,thet moon in the
constellation Aquarius. These pairs
will be visible in the dawn sky rising

at 02:56 IST %& reaching an altitude A

of 25° above the _sOuth-eastern 2 ; ’
horizon. Satdrn *wtll dpe at a : *

magnitude of 1.0 "& the moon will

have a magnitude of"-41,2. Place: New Delhi/ Date: 4th May / Time:04.00 a.m.

QA )

Conjunction of Moon and Mars
e On May 5th, the red planet Mars and
i . . the Moon will -have the closest
approach in the dawn sky and
reaching an altitude of 16° above the
s .. eastern horizon. The Moon will be at
= mag ~10.5, and Mars at mag 1.1, both

; in the constellation Pisces.
Place: New Delhi/ Date: 5th May / Time:04.22 a.m.

Qs nnnnnnnnnnnnnnnn )

Conjunction of Moon and Saturn
On May 31st, the ringed planet = i)
Saturn and the Moon will have the y

closest approach in the dawn sky & i

reaching an altitude of 41° above the

south-eastern horizoh. The Moon will

be at mag -11.8, and Saturn at mag

0.9, both in the constellation
Aquarius. Place: New Delhi / Date: 31st May / Time: 04:10 a.m.
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In southwest England, not too far from Bath, a stone structure breaks the sprawling hills and endless grass fields. For.

-over 5000 years'this structure, in varying forms, stomﬂm Salisbury Plain; Wiltshire. Stonehenge isa structure from
the Bronze Age perlod whlch lasted between 3300 BCE and 1200 BCE. . :

Construction‘ of the first monument began around 3100 BCE It was a circular 'henge' earthwork approximately 110 '

meters in diaieter. Tn archaeology, 'henge' is a circular or oval—shaped ﬂat- area-enclosed by a boundary earthwork.
The structure of Stonehenge Phase I potentially contained a ring of 56 wooden posts. Around 3000 BCE, Stonehenge

seemed to have functioned as a cremation cemetery, and a type of tlmber structure may | have been built. Constructlon .

. of the Stonehenge we know today began around 2550 BCE -and took place until 1600 BCE Durmg this time; the

u".

*%»

s1mple earth and timber henge were refashroned into a unique stone monument

: Today, Stonehenge i 1s known for the unique spectacle that occurs durmg the summer solsti'ce, whel'e'the sun rises right
next to the Heel Stone. However, archaeologists believe that the people~ who built Stonehenge gathered durlng the

wmter solstice, which was culturally more important to them for a variety of reasons. During this time, the sun sets
through the central pillar of the structure lughhghtlng its significance. - : -

Need to 1nsert a photo that explams the geography of Stonehenge with the named stones marked out

The exact purpose of Stonehenge is unknown, yet when Gerald Hawkms claimed to have. observed sevtral solar and
“lanar ahgﬁnents in 1963, an archaeoastronomy debate was started. ‘While several astrommers were keen on
Hawkins' insights, archaeologlsts were susp1c10us They were queS‘tlomng if the climate woq% have allowed for
accurate observations of astronomical events. Some archaeologlsts pointed : that astronomers E

re looking for an
alignment they already knew.the exrstence of whlle the bullders did not have the same knowledge @:1.
e el S : T e f: .-
Today, however, it is generally accepted that Stonehenge is a calendar and helped the peoﬁ'le t(‘r keep track of time.
There is a possibility that it is not only a calendar but was also an 1mportant gatherlng s1te, religious site and burial
site. The lack of written records ‘means that whlle-we can always guess Stonehenge s purpose, e can neverf"be 100%

sure. ; i
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Mars, the enigmatic red t, has long been a
source of wonder and"inspiration for humanity.
Throughout history, diverse cultures have woven
intricate  mythological narratives around Mars,
reflecting their beliefs, values, and interpretations of
the cosmos. From ancient civilizations to modern
interpretations, Mars embodies a complex tapestry
of symbolism and significance. Let us embark on a
journey through time and space to explore ten
captivating mythological stories related to Mars from
various cultures around the world.

the formidable g
belligerent nature. Ares embodies

w of Mars, symbolizing the brut
of conflict: ;

gypt
ology, Marél‘si:rs;_ séciated
ss goddessmgf=war and

ity in battle parallels Mars'

ty and valor

'\-'-j'

.her'n-'ét

" martial attribute

o

mythology, Mars is revered as Mangala, the
god'.of justice and courage. Manga!g-f'éﬁ\bodies
stk_eng determination, and resilience;” epitomizing
valor'and martial prowess. U

o )
4. Tyr, thg Norse God "fgu'stice

justice. Tyr's role as a.defender of v i

tepuépq% echoes the martial themes
o the Féd ol

. Huitzilopochtli, thes

In Aztec - mythe
Huitziloppéhtli,
Huitzilopochtli symbolizes the power of the
sustaind a}md inspire while possessing the
for de jéructi_on and conquest.
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6. Bellona, the Roman Goddess of War

an mythology Mars is sometimes accompanied

. by BeIIona the goddess of war and conflict. Bellona
personifies chaos and destruction unleashed in battle,

emphasizing the consequences of war.

7. Nergal, the Babylonian God of the Underworld

In Babyf'onian mythology, Mars finds representation in
Nergal, the god of the underworld and plague. Nergal
embodies Fe darker aspects of Mars, reflecting the
cyclical nature of life and death.

8. Mars in Saence Fiction

Beyond anelenfmythologms Mars continues to inspire
contemporary cuTEure particularly in science fiction
iterature and qmema.‘ From Edgar Rice Burroughs'
_"Batsoom" series to modern Martian colonization
& R " £5 AU rré‘ti_ves, Mars Ts"—e'ri/es_as a canvas for exploring
1 nﬁfé'_aspiratif)ns, fears, and fantasies about space
ion and extraterrestrial life.

% E

S y -
| 3 Mikéguc'hi', the Thunder God in Japanese
O o S P ' fikazuchi, a Shinto deity associated with thunder
559 ¥ ds, paraIIeIs Mars' representation as a warrior
e odylng strength and valor in battle.
g '-
;%1

. 19 Mars as thé Red Star in Native American Mythology

Some Native American cultures associate Mars with the
red color, considefiﬁg it an important celestial symbol.
Mars is often seen as a harbinger of change or conflict

in the skies, influencing cultural beliefs and rituals.

In conclusion, the mythological stories surrounding Mars

offer a rich tapestry of cultural interpretations and
symbollc representations. Whether as a god of war, a
cele\stlarziody, or a muse for artistic expression, Mars
I continues/ to captivate and intrigue humanity, inviting us
“to contemplate our place in the cosmos and the
"*,!'.r.wysteries that lie beyond. Through these narratives, we
“tglimpse the enduring fascination and reverence that
: U Mars has evoked across civilizations, revealing profound
i\ s insights into the human condition and our eternal quest
_ t"‘fh o for understanding the universe.

MAY 2024
www.space-global.com

30



GALACTICA

ppy ¥

Nancy Grace Roman

Dr. Nancy Grace Roman (16th May 1935 - 25th December 2018) Born
in Nashville, Tennessee, Dr Roman grew up in an era when wormen
were encouraged to not pursue mathematics and science.Dr Roman
joined NASA a mere six months after the agency's founding and was its
first female executive. Shie served as NASA's first Cheid of Astronomy
throughout the 1960s and 1970s where she played a pivotal role in
establisfiing NASA's space-based observatories. Dr Roman was
instrumental in taking the Hubble Space Telescope program from an
idea to reality. For this role, she is known to many as the "Mother of
Hubble". NASA fias named one of its next-generation space telescopes,
which is still under development, after fier. The Nancy Grace Roman - ,
Space Telescope will launch sometime within the next decade. EC'h May 158

Venkataraman Radhakrishnan

Venkataraman Radhakrishnan (18th May 1929 - 3rd March 2011) was

a renowned astrophysicist who expanded the field of radio astronomy.

Born in Tondiarpet, a suburb of Madras, he served as the director of

Raman Research Institute between 1972 and 1994. During fis tenure as

director, the institute developed an international reputation for work in

the areas of pulsar astronomy, liquid crystals, and other areas of

\‘ frontline research in astronomy. Additionally, fie was involved in the

construction of the 10.4-meter millimetre wave radio antenna at the

/ Raman Research Institute. Throughout his career, he served on various

.| committees in various capacities. One such example was fis service as the

_ F vice president of the International Astronomical Union between 1988-
S 1994,

NASA's Space Shuttle program. Born in Los Angeles, United States of
America, Dr Ride was one of the first female astronauts selected by
NASA. In June 1983, she became the first American woman to fly in
space. To date, she is the youngest American Astronaut to go to space.
She left NASA in 1987 and became a physics professor at the University
of California, San Diego. Two years later she became a director of the
California Space Institute. Dr Ride was a firm believer in motivating
girls and young women to pursue careers in STEM in 2001, she founded
her own company, Sally Ride Science. Dr Ride was also the only person
who served in both communities that investigated the loss of the
Challenger and Columbia Space Shuttle.

| 26th May 1951
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STUDENT'S CORNER

gravity and general relativity

eship traveling with a uniform acceleration of 9.8m/s"2.
ple when he measured it on a bathroom scale IN THE
an pushed down agai he bathroom scale on the
paceship itself on the b n scale. Since the is
be a force that resists nward motion of the man.
wards, the normal is F ¢
ce exerted by the s
herefore, the force

same concept we learnt earlier. Since the man does not
here to is equal to that of gravity.
object and g is acceleration due to gravity.

This would be
levitate or is pushed upv
Hence N=mg where N is the nor

The Theory:
Okay provided, you have understood the concept | have mentioned above, you have reached halfway through
understanding general relativity. Congratulations!!! Now Einstein thought"Why not apply the same concept to light ??”

Therefore, he imagined a man in a spaceship in a room, where the man had a torchlight and switched it on. Now the light
from the torchlight would have a bent trajectory because of the room traveling upward at a speed of 9.8_\'_]_#"/3"2.
According to Einstein because the effects of gravity in a spaceship moving at an acceleration of 9.8 m/: %2 is the same as
that of Earth, the light should be bending in the earth too in the presence of gravity. But here is h, we don't have
light bending in a room on Earth. Light travels in a straight line and always takes the shortest partibetween two points. So,

what is happening?? ’ e

Einstein thought that maybe the light was taking the shortest path between two points in space and it was a bent
trajectory. Therefore, Einstein proposed the general theory of relativity where there was a space-time fabric in which a
body with a mass such as a sun bends the fabric of space and time.

And the planets orbit around the sun because of the 3 dimensional interaction of matter and space which is very hard to
visualize.

Time too gets dilated due to this curvature in the space-time fabric.

We all know that the speed of light is constant at 3,00,000 km/s. Suppose light travels in a straight line between two points
whose distances in space are 3,00,000 Km. Obviously, it is going to take 1 second for the light to reach the point

But according to Einstein the shortest point between two points for light to travel is a bent trajectory provided if the two
points are near a star to bend the very fabric of space.

So, the Distance between A and B will increase to for example 6,00,000 km. But here is the catch, the speed of light is
constant at all times i.e 3,00,000 km/s.

Therefore now light would take 2 seconds to cover the same points A and B . That is one additional second.
That is why near a black hole we say that time gets so distorted. This is because black holes have so much mass and so
bend the fabric of space to a greater extent. This slows or dilates time so much that second near a black hole

Conclusion:
To conclude my essayl would like to say that both Newton and Einstein were excellent scientists who formulated their own
theories and came up with many ways to describe the universe as a whole.
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THE BUILDING BLOCKS OF THE
8 UNIVERSE

S}jgn Saravanan, IAstronomer

b

The Unlverse is all matter, energy, space and time. It's size alone makes |\t\seem incomprehensibly vast and
baffling, but ‘even the Universe’s largest Structures are made of the same chemlcal elements that aré€ “around
us on earth, |ndeed in our own bodles and all atoms and subatomic particles aré\subjected to the four same
fundamental forces> / \ =

Matter is built from atoms made of protons neutrons and electrons. The protons’ pOSltwe charge is balanced
by the electrons’ negatlve charge so an atom has no overall charge. If it gains or Iosés eIectrons it becomes a
charged particle called as an IOQ

\
The atoms are made up of same é)@remely
small units known as particles. The particles.
that form matter are called as FEérmions
there are____other"'p'é_rfi_cIe known as bosons
that transfer force between| fezmions.
;,_-Composite particles also kiown as hadrons,
have an internal structures. They include
protons and neutrons which Wwere oncer

thou r\wt to be element but are now GLUON HIGGS BOSON
known“go be made of Quarks held together
by g|u0n§a

\ nor ’
In conclusioty, our understanding of the ¥ U.l'r\"r,r’ll‘\'rjn"ulll\'
universe's composition,  has evolved PHOTON

ignifi N\t : UPQUARK  STRANGE QUARK  TOP QUARK \
significantly over \time.f We've. come to 8 R e 2L

. X N
recognize that everything around us, from

the stars in the \ the atoms in our

bodies, is cc;ryésed Nof ‘the same
fundamental building blocks! atoms and their

DOWN QUARK CHA ' ARK  BOTTOM QUARK

constituent ga/rtlcles. Atom_:s,, g ELECTRON
made of/protons, neutrons, and

which ar verned by the four fundar AT
' 5 L PROTON
forces ©Of nature: \ - : : 2
Furthermore, we've %oemered that even t%a\ »
seémingly elementary partlcles“‘hke_ protons - NEUTRON

nd neutrons have internal structuﬁreg“ :
consisting of even smaller entities Lalled ' NUCLEUS
quarks held together by gluons. y, g

Mesons : Leptons
(pions, (proton, (electron,
kaons, ...) neutron, ...) neutrino, ...

Gh.lOll;
Higgs

Made up of Quarks
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EXPANSION OF UNIVERST

Souryadeepta Majumdar
p IAstronomer

The very dominant theory of the beginning of the universe and theintroducing tdpic of Cosmology; The

Big Bang, is a prominent theory that establishes and justifies a point that says that the universe is

expanding. Knowing the expansion rate of the universe can help us determine the age of the universe,

which in turn can help in studying the evolution of planets, the distribution of different celestial bodies and

. . L : o
Messier objects, and also enhances ihe prediction of movements and transformations that all the stellar"

systems may go through in future. . @ 4

*

Although there was a debate on expansions of the universe and even the validation of The Big Bang theory . -

" was questioned for hundreds of'years, Einstein’s General Theory of Relativity introduc ieId:'equations,

#

>

which could be interpreted to establish the scale factor of the universe as a function of time. However, it
was also justified by.Stephen Hawking in his book ”A%rief History of Time", stating how the universe could
be seen as'an event and how the;Second Law of Thermodynamics can be applied to this event, claiming
the creation of each celestial object to be entropy _

According-to ‘Stephen Hawking, as entropy increases with time, the size of the universe also increases to

maintain the distribution of the syste;ns W|tH|n it. The field equations laid the foundations for the metric

_ known as the Friedmann-Lemaitre-Robertson-Walker metric which is a mathematical model that modifies

the field equations to make General Relah?y ac%eptable to Oqantum Mechanics and hence forms what is
known-as ‘the Standard Model of Modern

deployed in different stages between the 1920s and the 1930s that assumes all the spatial components are

Cosmology. This was an independently developed model

time-dependent and hence maintain a hypothetical homogeneity and isotropy of space.

k L3

Similarly, there is a*'ory by Edwin Hubble that introduces Hubble's®law. If we take the rate at which an

object is moving away from us and divide it by the apparent distance of the object from us, the ratio is
known as the Hubble Rate and |s the. mathematical expression of Hubble's Law. This ratio is used with
different components to determine #the components. The recent numerical output that prowdes the
expansion rate of the universe has been calculated using a Type |A Supernova as a reference. A Supernova
is a luminous stellar explosion mgpace and a Type IA¥Supernova is a particular variant that occurs in binary

systems (i.e. stellar systems:with two stars involved) and one of the stars is a White Dwarf (i.e:a star

whose mass is almost 8 times less than the un)“' :
-k

Using these, the Hubble rate has been calculated to be 73.24%1.74 (km/s)/Mpc (kilbmetfes per second. for

! * ¥ . . . .
every million parsecs). This is an estimation. with relatively higher precision but work is still going on that

4 can yield an expansion rate as the expan3|on rate of the universe is a relative phenomenon and variable

with time as well.

A matter of wonder, the expansion rate of the universe has no generalized algorithm to compute it. Almost

all existing computations and algorithms are valid either on a hypothetical phenomenon or they éupport an
instantaneous estimation. Also, there are factors like cosmic inflation and gravitational forces driven by
inertia that vary the expansion rate of the universe. Looking into these,factors, a generalized theorem can

make a.breakthrough in the field of Astronomy and may reform several theorems and predictive measures.

.
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UNLOCKING THE UNIVERSE'S MYSTER!ES THE 38
FASCINATING REALM OF RADIO ASTRONOMY ..

Navya Kiran, IAstronomer

e

« The exploration of the universe has always challenged human curiosity, leading to the development of
various tools and techniques to unravel its mysteries. Amongﬁthese tools, radio astronomy stands out
as a powerful means to study -celestial phenomena through the detection and analysis of radio waves
emitted by cosmic objects. In this essay, we dive into the realm of radio astronomy, exploring its -'
significance, techniques, and major discoveries.

Radio astronomy utilizes radio telescopes to detect and analyze radio waves emitted by celestial
bodies. Unlike optical telescopes, which observe visible light, radio telescopes capture longer
wavelengths, providing unique-insights into cosmic phenomena. These instruments consist of large
antennas equipped with receivers sensitive to radio frequencies, enabling scientists to collect data
from distant corners of the universe.

One of the key advantages of radio astronomy lies in its ability to detect cosmic dust and-gas, allowing
astronomers to observe regions hidden from optical telescopes. This capability has revolutionized our
understanding of phenomena such as pulsars, quasars, and cosmic microwave background radiation.
“Pulsars, for instance, were first discovered using radio telescopes in 19677y Jocelyn Bell Burnell and L”?t-:3,;-1,__‘
Antony Hewish. These rapidly rotating neutron stars emit regular pulses of radio waves, providing
astronomers with precise cosmic clocks and offering insights.nto stellar evolution and the behaviour of
matter under extreme conditions.

Quasars, another enigmatic cosmic phenomenon, are incredibly bright and distant objects powered by
supermassive black holes. Radio observations have been instrumental in studying their properties,
revealing energetic jets of particles extending over millions of light-yearsiand shedding light on the
evolution of galaxies and the universe itself.

Moreover, radio astronomy played a crucial role in confirming the, Big Bang theory through the
detection of cosmic microwave background radiation (CMB). This faint glow, leftover from the early
universe, was first detected in 1965 by Arno Penzias and Robert Wilson using a radio telescope. The
precise measurements of the CMB have since provided invaluable insights into the composition, age,
and evolution of the universe, supporting the Big Bang model as the most accurate description of
cosmic origins.

In addition to these landmark discoveries, radio astronomy continues to unveil new mysteries and
phenomena. Recent advancements in technology have led to the development of interferometric arrays
such as the Very Large Array (VLA) and the Atacama Large Millimetre/submillimetresArray (ALMA),
enabling astronomers to achieve unmatched resolution. and sensitivity in radiofobservations. These
instruments have contributed to the study of exoplanets, gravitational waves, and_ the interstellar
medium, expanding our understanding of the cosmos. y

Furthermore, radio astronomy plays a vital role in the search for extraterrestnal intelligence (SETI).
Projects such as the SETI Institute's Allen Telescope Array scan the skies for artificial radio signals that
could indicate the presence of intelligent civilizations beyond Earth. While no_definitive evidence has
been found to date, the quest continues, fueled by advances in technology and our enduring curiosity
about the possibility of life elsewhere in the universe.

In conclusion, radio astronomy stands as a cornerstone of modern astrophysms offering |unique
insights into the universe's structure, evolution, and origins. From the discovery of pulsars and quasars
to the confirmation of the Big Bang theory, radio observations have reshaped our understanding of the
cosmos. With ongoing technological advancements and ambitious projects on the horizon, the future '
of radio astronomy promises even greater discoveries, ensuring that humanity's quest to unlock the
universe's mysteries continues unabated. 1
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_ ée\ hm:t as we know |t Stl B
~Ca %\th\e clos.est §tar Mﬁ“‘Ea-r

"“\..‘__H‘m

example. Imagme an atom expanded to the size of a baseball field. Then, you should ot

expect the nucleus to be more than the size of a peanut. All the rest of the baseball
field is quite... empty. There lies nothing in between.

So... that's it... the universe is just mostly empty... and you are just a speck of dust in the
vast empty universe. NO, THAT CANNOT BE TRUE. There has to be something!! Well
good news for you... there in fact IS something, everywhere. Thanks to quantum physics
there is a possibility that particles called "Virtual particles” exist. These particles are
theorized to pop in and out of existence. They are thought to exist for about 10-22
seconds before disappearing again. These amazing particles are thought to pop in and
out of existence everywhere. It is hypothesized that the acceleration of the expansion
ofthe universe is because of such particles.

Surely all these virtual particles and quantum physics are very complicated topics and
simplifying them accurately is not possible. Perhaps we will never fully understand what
is actually empty and what is in the space between the stars. But we can try. We can

always try our best to understand what our limited human mind can comprehend.
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VISUAL ARTS FROM SPACE
ASSOCIATED ASTRONOMERS

Moon Captured by Asheela Kalieeshwar,
lastronomer

WWW.space-global.com




ASTROPHOTOGRAPHS BY SPACE

Educator,

.

Orion Nebula captured by Mr. Javed Alam Educator, STEPL.
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..n#’.‘_g# the weather proved to be more cooperative, and Shepal d
o B ?

.Alan Shepard \Qés part of Pr oje'ct Mercury, the United States bid 16 be the'filst country to send a’

_Ihitiall\),'NASA aimed to launch _se\)eh_suborbital flights, followed b'\)" Earth orbital missions.
Corresponding to this plan, on 9th April 1959, NASA sclected the seven astronauts to train. The’

~ Cooper, John H. Glenn, Vivg.ii I. “Gus” Grissom, Walter ™. Schirra, Alan B. Shepard, and

. On 5th Haq 1961, Alan -bhepard spoke Thi-s line \ohile
~ wailing for ground control to deal with technical issues. By

LIGHT THI&' CﬁNDLE

W@% céon’r%mm beﬂl b %om Mm ‘oramxm and, (vgﬁ?mvg
wm%(@? a

then, he had been slrapped inside his TMercury c,apsule

Freedom 7, for four hours, with the launch being delayed:
b\);t\oo.hours. Shepard was ready to be the first American
in space. ; el .- :

" :

That day was not the first time N/—\SA attempted to launch
Shepard. The fir.st attempt, occurring a few ‘days earlier, .
got cancelled ‘because of inclement Weathér. On 5th 1 ™May,

g,ltmbed into Freedom 7 at the Cape Canaveral AirslForce
Station, known today as Cape Canaveral Space Force

" Alan B. Shepard suited up for his trip

Station,

man to space. The project was initiated in 1958 bq \]A\A's \p'\w l’lSk (71 oup and’ was lequued
to fulfil three objectives: ' : - e

« To orbil a crewed spacecraft, ;
'« To investigate man’s ability to function in space,
T

0 safely recover both spacecraft and crew members.

group, who called themselves the T’lércurx) 7, consisted of ™M. Scott .Carpel)tef', 1.. Gordon
Donald K. “Deke” Slayton. .

Sh-eparcl, in honour of the group, included '7' in hié spacecraft's name.

*
Shepard would not become the first human to trayel to spage. Yuri Gﬂgarm claimed that honom
-when his Vostok spac.eu aft launched a few weeks: earlier, on 12th April 1961. However, he. did
" become the first American to’ visit space, reaching lb/ km above the Earth's. surface and

" spending 15 mins in a stuborbital flight. Shepard's fltoht was. publicized heavily, with half a

mllllon people watching at the launch site and an additional 45 million; watching the e\)ent live
fl om then‘ homes. It was'a distinct contrast Io the seu ecy of bag’um s fhght

The success of \hep’n d's flight clu‘edlx) led to.President - John I K.enneclx} s declaration th'lt by
the end of the 1960s, the United States.y
Armstrong became the first man

to the moon. On 21st ]ul? 1969, Neil
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On 14th May 1973, a Saturn V rocket makes its final trip to space. Aboard it is a precious cargo Skylab.
While not the first space station in space, Salyut was placed into orbit two years earlier, Skylab the
United States's first space station. Till 2024, it is the only space station that NASA has exclusively
maintained.

The Skylab program had two main objectives. It was to prove that humans could live and work in space
for extended periods while expanding humanity's knowledge of the sun. During operation, the space
station provided a detailed study of Earth, served as the greatest solar observatory of its time, acted as a
microgravity and medical lab, and was a temporary home for its astronauts.

The launch of Skylab did not occur without any issues. During liftoff, its meteoroid shield got torn off the
space station, causing the partial deployment of one of the solar array wings. A separate event did not
allow the free movement of the second solar array, hindering power generation. Luckily, other equipment
and spacecraft functions, such as the pressurisation of the space station, did not get affected.

However, repairs needed to take place to make the space station usable, and Skylab 2, the first crew to
visit Skylab, had to carry it out while orbiting 435 km above the Earth's surface. The team spent a week
stabilising Skylab, dealing with the overheating and finding workarounds for several issues.

Between 1973 and 1974, NASA pushed the boundaries of long-duration human space missions. Three
separate crews of three spent 171 days and 13 hours aboard the space stations. While aboard, they
conducted nearly 300 scientific and technical experiments, including medical experiments on humans’
adaptability to zero gravity, observing the sun and detailed Earth resources experiments.

Skylab 4, the final crew that visited the Skylab space station spent 84 days aboard. At the time, the
Skylab 4 crew stayed in space longer than all the earlier spaceflights combined. Their occupancy of
space taught a lot about human endurance in long-term spaceflight.

Overall, Skylab taught us a lot about human spaceflight. It showed that humans could endure a long-term
space flight while maintaining a space station and performing experiments. It also showed that they can
remain in good physical health while living in the weightlessness of space. At the same time, it
highlighted the downsides to long-term spaceflight, such as bone loss due to the lack of gravity and
astronauts needed to move around in space. Additionally, scientists learned that food needs to be more
flavourful due to a limitation in the astronaut's ability to taste food. They also learned that they need to
plan an astronaut's schedule carefully to avoid the astronauts burning out.
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BAIL BEAD

When Francis Baily looked up to observe the annular solar eclipse on 15th May 1836, his
goal was to time the length of the annular phase of the eclipse. He had made the relevant
preparation for this, checked the accuracy of his watch, found a nice place to conduct his
observation, and, most importantly, the weather was on his side, with clear skies all around.
Even though he had never observed an eclipse before, he already expected that he would
see something extraordinary. Unknown to him, his expectations would be surpassed. Below is
an excerpt of his observation:

"...For when the cusps of the sun were about 40 degrees asunder, a row of lucid points, like
a string of beads, irregular in size and distance from each other suddenly formed round that
part of the circumference of the moon that was about to enter, or which might be
considered as having just entered, on the sun’s disc. Its formation indeed was so rapid that
it presented the appearance of having been caused by the ignition of a fine train of
gunpowder. This | intended to note as the correct time of the formation of the annulus,
expecting every moment to see the thread of light completed round the Moon; and
attributing this serrated appearance of the Moon's limb (as others had done before me) to
the lunar mountains; although the remaining portion of the Moon's circumference was
perfectly smooth and circular, as seen through the telescope. My surprise, however, was

great on finding that these luminous points, as well as the dark ‘intervening spaces,
increased in magnitude; some of the contiguous ones appearing to run into each other like
drops of water. Finally, as the Moon pursued her course, these dark intervening spaces were :
stretched out into long, black, thick, parallel lines, joining the limbs of the Sun and Moon: . R
when, all at once, they suddenly gave way, and left the circumferences of the Sun and Moon :
in those points, as in all the rest, apparently smooth and circular, and'the-Moon perceptibly

advanced on the face of the Sun...” =t
Francis Baily's description of ‘the phenomenon was so vivid, it attracted an unprecedented
amount of attentie'h to the total eclipse of 8 July 1842.
However, Bally was‘not the flrst person to make such an observation. Sir Edmond Halley, the
man who predicted the perlodlc:lty of Halley's comet .alluded to the phenomenon when he
observed the total solar eclipse more than ‘a century earlier. However, since Baily gave a
better description, the pheno‘menon has been named after Kim. _ % s ; :
“Baily’s Bead is a phenomenon observed during total and’ annular solar'eclipse It is observed
when the moon "grazes” by the sun. During this,“lunar.topography, made up of mountains,
craters, and valleys, allows beads of sunllght to shine through™in some ‘places and not in
others. -The ‘most spectacular version of Ballys Bead is the diamond ring, effect) which is
., seen when one bead isléft: :
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TSPACECRAFT TO ACHIEVE
A SOFT LANDING C

After humanity landed on the Moon in 1969, the space race shif
Martian one. On 28th May 1971, Mars 3, the Soviet Union's third ."_ !
Baikonur Cosmodrome atop a Proton K rocket. Mars 3 launched || : £ys after its twin spacecraft, Mars 2. Both
sp ft comprised of an orbiter and an attached lander. On nd

.fgcus_' from the lunar neighbour to the
319 reach the Red Planet, launched from

! ‘becemrber 1971, Mars 3 became the third

spacecraft to reach the Red Planet, after Mariner 9 and Mars 2. éi'ghé’n','plahetary scientists learned that Mars
was enveloped in a planet-wide duststorm, one of the largest storms ever observed.

As they were unable to reprogram the spacecraft computers, both Mars 2 and Mars 3 dispatched their landers
immediately. Mars 2's lander crashed onto the Martian surface. This gave Mars 3 the opening to become the first
spacecraft to successfully soft land on the Martian surface. This success fulfilled one of the lander's primary
scientific objectives. Unfortunately, as the lander failed softly after landing, it couldn’t return images from the
surface or data on Mars' meteorological conditions, atmospheric composition, and mechanical and chemical
properties of the soil.

Till today, the exact reason for failure was never established.:However many possibilities have been raised, such
as dangerous horizontal speed during landing, a voltage spike in the transmitter's antennas, due to the dust
storm or battery damage. i
Mars 3's orbiter continued operating, s efiding data about the atmosphere composition, magnetic field and
plasma back to Earth from December:

971 till March 1972. Transmissions from the orbiter continued until August
1972.

The images and data return ed revealed that Mars has mountains as high as 22 km, atomic hydrogen and oxygen
in its upper atmosphere;and surface temperatures ranging from -110 °C to +13 °C. It also gave an insight into the
surface pressure, water vapour concentration, Mars' gravity and the planet's magnetic field.

On 22nd August 1972, scientists announced that Mars 3's mission was complete after 20 orbits around the
planet. Mars 3 bur:,?ed up in Mars’ atmosphere, giving the scientists more valuable data. from

Today, Mars 3 is’%”r?orgotten relic from the space race, overshadowed by other, more successful missions of its
time. Yet Mar; belongs among the greats. Its legacy is best characterized as a lesson in persistence and a
reminder that individuals of extraordinary intelligence and creativity worked in the Soviet space program.
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NEWSLETTER

April marked a significant milestone as we celebrated Space India’s 24th Foundation Day!
Under the open sky, we came together to reflect on our incredible journey-full of
memorable moments and extraordinary achievements. It was also a time to appreciate the
hard work and dedication of all our colleagues, whose contributions have been instrumental
in reaching new heights.

The celebration recognizes both the
company’s successes and its significant
learnings, which ultimately led to
growth and achievement. As an
organization, we expanded our
presence across India - reaching out
new territories like Mumbai, Ludhiana,
Lucknow, Pune, Bangalore, and others,
this year. Our team has grown from 60
colleagues to 150 and growing. It's a
source of pride to see our SPACE India
grow month by month and year by year.

The celebration began with our esteemed
founders, Dr. Sachin Bahmba and Ms.
Shalini Bahmba, along with our directors,
Mr. Shivam Gupta and Mr. Mitul Jain. The
day was filled with excitement as we
~commenced the celebrations with the
traditional lighting of the lamp, followed
by captivating performances that set a
festive tone. Our Chief Technical Officer,
Mr. Vikrant Narang, extended warm
greetings and emphasized the importance
of this occasion. Our Assistant Director,
Ms. Manalee Deka, then shared stories
from Space's journey, reflecting on the
perseverance, successes, and challenges
that have shaped our history.
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Dr. Sachin Bahmba, our CMD, delivered a powerful message about honoring our frontline
soldiers and our commitment to supporting the UN Sustainable Development Goals.
Moreover, SPACE India teamed up with the Sabal India Foundation (non-profit organisation)
and invited over 20 children for a captivating educational experience focused on space,
science, and astronomy. The event included a tree plantation initiative and a donation drive
to support the foundation's educational efforts.
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BEYONDAND ABOVEAWARD-
MAYUR SOLANKI MONTY

SPACIANOF THE YEAR - SPECIALRECOGNITION-
VIKRANT NARANG DHANSINGHBORA

CLIENT APPRECIATION - EMERGINGLEADER -
MUSKAN MALHOTRA NEERAJROHILLA

Space Technology & Education Pvt. Ltd.,
Ms. Avani Patwa, shared heartfelt
closing remarks.

Overall, it was a day filled with music, dance,
trivia  games, and heartfelt speeches,
celebrating our past achievements while
focusing on future goals. A special thank you

Followed by an awards ceremony - held to honor
the exceptional efforts of Spacians. Awards were
distributed across six categories, recognizing
individuals who demonstrated excellence and
dedication. The winners were:

Rising Spacian of the Year: Mr. Monty

Beyond and Above Award: Mr. Mayur Solanki
Emerging Leader Award: Mr. Neeraj Rohilla

Client Appreciation Award: Ms. Muskan Malhotra
Special Recognition Award: Mr. Dhan Singh Bhora
Spacian of the Year Award: Mr. Vikrant Narang

to everyone who worked tirelessly to ensure & %

the event was a success. Your efforts truly

made this celebration a memorable one.
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GALACTICA

TRAIN YOUR BRAIN

CROSSWORD
1
— —
L[] | o I
[ [ ]| L RN
T B lQ‘
- | | | |
P | [ | HEN
Across 4+ Down
3. Name a space telescope launched on 24th April 1. What comet caused the Lyrid Meteor Shower?
1990. : 2. Which telescope captures a first view of polarized
6. Name the lander that detected seismic activity light and magnetic fields surrounding Sagittarius A?
Martian surface in 2022. : 4. Comet 12 P is also known as?
7. Which particles are referred to as ghost particles? 5. Where was the Cosmonautics Day commemorated
9. Name the flying chariot in Ramayana. : on 12th April 20242
10. Who received the first Kavil prize for 8. Which month is celebrated as Global Astronomy
Astrophysics? ¢ Month?
® -  J
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ASTRONOMY WORD PUZZLE & 8
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Find the constellations from the mixed letters and CIRCI
m ¥
mark them. | [w| [5]
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**Answers for this month puzzles will be shared in next magazine. PUATS TUTTHUE'E S O H S C A
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LEARN ONLINE ABOUT
ASTRONOMY & SPACE SCIENCE

.‘ "% Join the World’s largest Astronomy Club

www.space-india.com

Travel To Do Astronomy or Do
Astronomy While Travelling

EpuTours | Corporate TrAVEL | FamiLY Trips | AsTROPORT

Enquire about itineraries:

info@space-global.com

BUY TELESCOPE &
EXPLORE THE UNIVERSE

www.spacedrcade.in

www.space-global.com
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