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more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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SPACE is the pioneer organization working towards the development of science and astronomy in
India. It aims to create a scientifically aware society and contribute to the technological and social
development of the country, SPACE organization belongs to an astronomical league. diligently working
towards development in astronomy and space science through astronomical tutorials, modules, and
curriculum for education requirements of schools & students in India. We constantly engage in offering
introductory astronomy, science about space, astrophysics, telescopes, and internet astronomy to the
masses.

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

Mission: To develop and popularize space science & STEM Education In India and establish

a global association with national & international space science agencies, societies, amateur,
and professional organizations, government agencies, and space observatories.
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CMD’'s Message - MD’s Message
Space and Astronomy Educatpn is integral to
humankind growth and
T are the future for the . _
4. it strongly contributes

young generation of our
country. This is a great
means to inculcate
scientific temperament
among the masses.

towards innovation and
developments. Space is
transforming India to
provide better learning
opportunities  through Mr. Shivam Gupta,

Dr. Sachin Bahmba, Such astronom
CMD, SPACE sessions will provide ’ Sxfpeiietiiel e el ”D' SPA.CE
on learning in the very niche field of
a hands-on learning platform for students Astronomy and Space Science. Our
wherein they explore the real world of mission to build from the grassroots level

is what drives us stronger and to

science; | wish foryoung| students tol let inculcate scientific temperament so the

their ambitions soar and think big as they next generation can be entrepreneurs,
are the future of our country. scientists, and astronauts!
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~ Chandrayaan-3 mission accomphshed >
safe and soft-landing of Vikram =
¢« Lander on the lunar surface on August

=== 23, 2023. With this, India bet:alg;n the

~ fourth country to land on the moon
~ and first to land near the southern :
polar region of the\moon The soft-
dlng was followed by successful
leployment of gyan Rover. The
%\ | = landing site was naﬁed as 'Shiv Shakti"
AW *g point (Statlo Shiv Shakti) and August
@\ N\ \& kY 23 was declared as the “"National
A "% Space Day". India will celebrate its __°
=% maiden National Space Day on August b
b 23, 2024 R

J k_a 2 4 ', :

-
O T,




GALACTICA _ . o F o ‘. ; ' Space India Outreach -

CHANDRAYAAN 3 MISSIDN A LEAP FORWARD
FOR INDIA’S LUNAR EXPLORATION

K On August 23, 2023 India celebrated a landmark achievement in its space exploration history with
the successful Iandlng of the Chandrayaan-3 mission’s Vikram lander on the lunar surface. This
monumental success has prompted Prime Mlnlster Narendra Modi to declare August 23 as "National
Space Day,” commemorating the nation's strides in space technelogy and.exploration.

SPACE India is célebratiné National Space Day, tribute to the tireless efforts of -scientists,
~_epgineers, and researchers who have propelled. India’s space program to global recognition.*By
celebrating this day, SPACE India aims to inspire future generations to pursue careers in STEM
flelds foster interest in space science, and showcase the benefits of space technology in improving

lives.
oo SPACE India planned the foIIowing Events-as a part.of National Space Day celebration:
- o Webinar - To the moon and beyond on occasion of the national ‘'space day, a discussion on

Careers in space and the future of space exploration and many more things with distinguiéhed
panel of renowned Space Scientist and Industry experts. Link ‘to register .for the virtual
discussion: For Schools - https://forms. qle/6|4DYquWKCaDqMS9 and For General pub||c -
https://forms. qu/P7z5CPrD839ShK629 - -

« Cosmic Mind Forum - .An interactive offline.session and a one-on- one |nteract|on with a

. renowned Scientific professional.

. Celebratlon in SPACE Associated Schools - With different activities and competltlons on "
National Space Day. Link to register: https://forms.gle/hy4hWsLEhiiy9gPr9 '

o Wall of Stellar Messages - Share a message for ISRO and Chandrayaan team to us and we'll

~ send it to ISRO. Link to register: https://forms.gle/ntqugkz8zSptu8UP8

. Astronomy Showcase in Pan India Schools - An amazing and engaging celebratlon for students
“with many hands-on activities related to astronomy.

23 August

NATIONAL “»F/1 CE DAY

Touching lives while touching the Moon: India’s Space Saga

Oon
August 23rd 2024

Lets Celebrate India’s Space Saga

Collaborate with SPACE India to commemorate this
" achievement, which embodies the spirit of our national space
accomplishments
Or Scan QR Code



https://forms.gle/6i4DYsuUWKCaDgMS9
https://forms.gle/P7z5CPrD839ShK629
https://forms.gle/hy4hWsLEhiiy9qPr9
https://forms.gle/ntqvgkz8zSptu8UP8
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44 National Space Day

National Space Day (NSpD), is an. annual celebration'in
India. Celebrated on August .23rd, honors the triumph of
Chandrayaan-3's Vikram lander. This day seeks to promote
space science and wastronomy nationwide. The. . first
celebration ‘'on August 23, 2024, will highlight the theme
"Touching lives while touching the moon: India's Space
Saga.”

Space Arcade is thrilled to launch an exquisite collection of
exclusive ISRO merchandise. From stylish: T-shirts and chic
tote bags to premium pens, and much more, there's
something to delight every space enthusiast.

As the official ISRO merchandise partner, Space Arcade
invites you to commemorate this historic day with their

unparalleled collection. Scan the QR code below & explore
our range of apparel and accessories.

VIKRAM

INDIAN SPACE RESEARCH ORGANISATION
EL1869

Chandrayaan-3
Black Round Neck T-Shirt

National Space Day Cap Explore more NSpD

Merchandise, by
scanning the
QR Code

www.spacearcade.in
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MILKY WAY IN LADAKH

Astrophotography, where Stargazing experts through Astroport venture into the darkest
corners of the night to capture the mesmerizing beauty of the Miky Way.
Astrophotography is more than just taking pictures; it's a magical blend of science, art, and
patience. Imagine standing under a canopy of stars in remote, untouched landscapes, with
only the sound of the wind and the faint glow of distant galaxies. This is where the Milky
Way reveals itself in all its splendor, weaving a tapestry of light across the velvet sky. Every
photograph of the Milky Way is a testament to the vastness and beauty of our universe.
Let's embark on this cosmic adventure together, where every click of the shutter captures
a moment of wonder and inspiration. Welcome to the world of astrophotography — where
science meets art, and the universe becomes our playground.

. ASTROPSRT

Details : Camera: Canon 1500D Focal: 16mm Aperture: f/2.8 ISO: 3200 Shutter Speed: 20.0s

Ladakh is Located at an average altitude of 3500 meters (1,500 feet) above sea level,
Ladakh offers astrophotographers the advantage of thinner atmosphere, which reduces
atmospheric interference and enhances visibility of stars and celestial objects. Ladakh, with
its sparse population and minimal artificial lighting, provides exceptionally dark skies,
perfect for capturing the Milkky Way in all its glory. Ladakh is known for its clear skies,
especially during the summer months (May to September), when the weather is most
favorable for astrophotography. Popular spots for astrophotography in Ladakh include
Pangong Tso Lake, Nubra Valley and the high-altitude plains around Leh. Ladakh, amidst the
towering peaks of the Himalayas, is not just a haven for trekkers and adventurers but also a
paradise for astrophotographers seeking to capture the mesmerizing beauty of the Milky
Way.

Visit: www.astroportglobal.com
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You can use a DSLR camera with manual settings capability. These cameras allow you to manually adjust
shutter speed, aperture, and ISO, which is crucial for astrophotography. A sturdy tripod is essential to keep
your camera steady during long exposures. This prevents blur caused by camera shake, especially in low
light conditions. A remote shutter release helps minimize camera shake when triggering the shutter,
especially for long exposures. A red headlamp or flashlight with a red filter is useful for adjusting camera
settings and navigating in the dark without affecting your night vision. Astrophotography requires patience
and persistence. Be prepared to spend several hours shooting during the night to capture the Milky Way
under optimal conditions. When capturing the Milky Way, remember your dew heater—essential for
preventing condensation on optics during long exposure sessions. This device helps maintain the
temperature of your camera lens slightly above the ambient temperature. In cool and humid conditions,
such as those often found at night, dew can quickly form on these surfaces, leading to blurred images or
complete obstruction of your view.

Set your camera to Manual (M) mode to have full control over
settings. Use the widest aperture your lens allows (e.g., f/2.8 or lower) to
gather as much light as possible. This helps in capturing faint stars and o
details of the Milky Way. Start with a moderate ISO setting (e.g., ISO 1600
to 3200) and adjust based on your specific conditions. Higher ISO values
increase sensitivity to light but can introduce noise (graininess) in the
image. The shutter speed determines how long your camera's sensor is {
exposed to light. Start with a shutter speed of around 20-25 seconds to
avoid star trails (the apparent movement of stars due to the Earth's
rotation). Adjust this based on the focal length of your lens and the
desired effect. use the live view mode on your camera to zoom in on a
bright star or distant light source and manually adjust focus until the
stars appear sharp. Incorporate interesting foreground elements such as
mountains, lakes, tree or traditional Ladakhi architecture to add depth , hn
and context to your Milky Way shots. Use your remote shutter release to
trigger the exposure to minimize camera shake.

ASTTROPSRT spend 3 to 4 hours to Capture multiple
images and select some best images for
post-processing. Post-processing is a
common technique in astrophotography,
especially for capturing the Milky Way.
Transfer the RAW or JPEG images from your
camera to a folder on your computer Launch
the StarStaX software on your computer.
X ' Once your images are in StarStaX, stack
them to improve details and reduce noise in
your Milky Way shot. After stacking, adjust
the levels and curves to make the contrast
and brightness pop. Fine-tune colors and
saturation to bring out the natural colors of
the Milky Way. Use selective sharpening to
highlight the details in the Milky Way
structure.

Details ; Camera: Canon 1500 D Focal: 18.0mm Aperture: f/2.8 18Q: 3200 Shutter Speed: 30.0s

After processing, review your image critically to ensure it meets your artistic vision. Save the final
image in a high-quality format suitable for sharing or printing, such as TIFF or JPEG. Deep SkyStacker is
also one of the best software among astrophotographers for aligning and stacking multiple images to
reduce noise and improve detail.

Capturing the Milky Way is a blend of technical skill and artistic vision. With the right equipment,
camera settings, and methodical approach. In Ladakh, where the Himalayas kiss the heavens and the night
sky unfolds in all its splendor, astrophotography is a gateway to a realm of awe and discovery. Each
moment spent under these pristine skies offers a chance to witness the Milky Way's grandeur like never
before. Join us in this cosmic adventure where science and art converge, where every photograph not
only captures light but also tells the timeless story of our place in the universe. Welcome to Ladakh,
where the universe unfolds its secrets, and where each photograph is a doorway to galaxies beyond
imagination.

Visit: www.astroportglobal.com
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SOAR: A Y(lllll(i STAR LAUNCH

*An astronomy Showcase aptly named "SOAR: A Young Star Launch ‘was placed in Delhi. Public
School, Faridabad, op 21st August 2024, between 5:00 PM and 8:00 PM. Students enrolled in the.
esteemed "Universe for All" program had the remarkable opportunity to showc’aé_e their astronomical _
knowledge and skills. This grand event was m.eticulously plahned with 52 activities such as Twinkling .

_ stars, Common Directions, .Identify the planets, Gatway to Cosmos Our star the” Sun, Jewels of the
night sky Nebulas, Jewels of the night sky Galaxies,- Observation deck ‘Soar”Operations;- Types of ; )

F teIescope Astrophotography, Safe Solar OBservation through telescope solar V|ew goggles ‘pinhole :
projector and rhany more activities tailored for differerit classes primarily de5|gned to captivate the "
|r1terest of parents and distinguished chief guests. Parents enthu5|ast|ca|J part|C|pated in the activities;
and the students eloquently expiained the intricaC|es of their projects, displaying a- profound
.understanding of the’ subJect matter. ’ - i - ; :

Under the "guidance 'and'suppo‘rt of “their dedicated te‘achers the -s'tudehts poured' their hearts into
preparifig their activities. Each student WS aSS|gned a task that requwed them-to create mformati\/e
chart. papers, Planet’s. headbands, intricate models, and conduct. thorough research on their given
topics. Their hard work and creat|V|ty shone brightly during the event.’

‘

On -this auspicious occasion the school was honored to weIcome Mr ‘Kumar, Vyonkesh‘ Mani'
distrngmshed Scientist at DRDO; anfiﬁ)r Sachin Bhamba the esteemed-CMD: of Space -as the chief
guests They were accompanied by the honorable principal, Mr. Anil Kumar, and the vice prinupal Dr
Sandeepan Rishi. Together, ‘they- visited each staII where the students brimming with confidence
passionately. explained the scientific prinC|pIes behind their activmes The chief guests were V|S|biy
impressed by the students depth of knowledge and their articulate presentations :
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In addition to the stalls, the chief guests had the pIeasure of visiting. the school s state-of-the-art SOAR
(Space Observatory and Astrdnomy Research) center. Here the students eIumdated the significance of
the observatory in the 'school and provided detaited explanat|ons about the ‘sophisticated equipment
housed within. The|r presentations hlghllghted the importance of hands -on Iearnlng and the plvotal role
of the observatory in ‘fostenng a deeper understandlng of spac.e science.. :

FoIIowmg the tour, everyone assembled in the school auditorium for the award ceremony The students :
were filled with pride and excitement ‘as they rece|ved beginner- levél cert|f|cates from. the esteemed
chief guests This recognition served as .a testament to thelr hard work, dedlcatlon and the knowledge

- they had acquwed through the program : J TN ' -

In the. clos|ng moments of the, event both Mr Kumar Vyonkesh Mani and Dr. Sachln Bhamba addressed
the students, showerlng them’ with .praise for the|r hard work -and perseverance They emphasized the
|mportance of curidsity, aontlnuous Iearnlng and the pursuit. of SCIentIfIC knowledge -The principal also
- took:the opportunity to address the students, expressmg heartfelt appreC|at|on for their dedication and
the effort they had put into preparing for the astronomy showcase He commended thelr commltment to

Iearnlng Elplel the|r ablllty to |nsp|re others through thelr enthusrasm and pass|on for astronomy
The astronomy showcase at Delhi Publlc School Farldabad \Fas not onIy a testament to the students
_" ab|||t|es but. also a: celebratlon of their unyleldlng spirit of inquiry and thelr rem-arkable achlevements in-
the f|e|d of space science. The event left a lasting |mpre55|on on all attendees relnforcmg the valle of
educatlon exploratlon and the boundless p055|b|||t|es that lie W|th|n the cosmos :
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& T
TERRAIN EXPLORERS: SPAGE INDIA &
AMERICAN GENTER'S 3RD WORKSHOP

In an inspiring blend of education and innovation, SPACE India conducted the third session of their engaging
workshdp series in collaboration with the American Center on 22nd July. This exciting workshop titled “Terrain
explorers” delved into the fascinating ways we map and understand the terrains of distant celestial worlds and
the intricate details of Earth's landscapes through cutting-edge technology. ;

] ’ L]

The workshop was held at the American center, which was vibrantly decorated for America’s National Day, | .f.i
adding a festive atmosphere to the occasion. The center's space-themed decorations, including standees and
exhibits highlighting the collaborative efforts between NASA and ISRO for instance the NISAR m.ission,
captivated the attendees including students, parents and téachers.
Enthusiastic students from diverse schools such as Mount St. Mary's, Gaurs International, GD Goenka, Delhi * i'n
Public School and numerous other schools participated in the event. For these young minds, the workshop
offered a rare and valuable opportunity to explore space science and, technology. The day was not just a
celebration of space exploration but also a unique exposure for participants who were all visibly oveiwhel.med by ‘
the experience.

.
The session was led by an* avid astronomer of.Space India who introduced the students to éssential
technologies like SAR (Synthetic Aperture Radar), INSAR (Interferometric.Synthetic Apérture Radar), RADAR, 2
and laser systems. These advanced tools are crucial for understanding surface features, such as elevation and
depth. Further, the presentatr.%noffered a thorough understanding of how.these tgchnolpgles enable satellltes to \

create highly aecurate topographical maps, which are vital for both Earth observation and §pace explorat|on R -":li.'.
-
S : - b e

.
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A highlight of the workshop was the hands-on activity where students engaged directly with satellite systems.

They explored how transmitters, receivers, and antennas work together to collect and transmit data. This
practical experience allowed the students to gain a tangible understanding of the technology and appreciate its
real-world applications.

Mr. Darryl Woolfolk, the Public Diplomacy Officer at the American Embassy, shared his insights on the
workshop's impact. He remarked, 'l think the impact is just that we had hoped that young people interested in
science and space science ‘specifically, will get to try out things, empower their minds and hands in scientific
discoveries. It will generate interest in some of them to further pursue studies in space science which is what we
are after.”
’ :

When asked about his vision for the future, he emphasized the potential of this generation to witness and even
contribute to humanity's presence on other planets like Mars. "This generation could be the first to see the
beginning of our presence on other planets like Mars" he noted.

&

The "Terrain Explorers" workshop was more than just an educational event; it was a memorable journey into the
world of space gprPration and techpology. The enthusiasm and curiosity sparked by the workshop were evident
in the students’ active participation and engagement. As SPACE India and the American center continue their
collaboration on such educational initiatives, they play a crucial role in nurturing the next generation of scientists
and explorers, ensuring that the spirit of discovery and innovation remains vibrant and ever-growing.

AUGUST 2024 ¢ ¥ ’
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ASTRONOMY SHOWGASE

. An “Astronomy Showcase” was set up in KR. Mangalam World School Vikaspuri and Gurgaon on PTM. It was
.. organized with the joint efforts of the Astronomy educators and students of the middle wing on July 20th, 2024.
.',?;_ In this. showcase, many fun-filled Astronomy-based activities were conducted which were thoroughly enjoyed
by people of all age groups- from students to parents. Apart from being a stress buster for the children; this
was. an i t~eract|ve mi&( ative, and fun zone in the school that caught everyone's

_ mg‘ttentugnj by (
T ${§de£¥cs also volunteered

.\ Ty flll‘éd As(trc}nomi .
A ‘maklng tomp r0ck.et Sa

_ Astr J?t,hdents :

. telescop -

‘i Students,rand paren

amazed tﬁb%'ee the s
and was thore g

or the showcase and explained the activities to the guests.' There was a plethora of
s like Ring the Planet, weighing yourself on different planets, Pop Rocket, Crater
s the Earth Hydro Rocketry, lung capacity test, creating a sky map, Can you be an
100t the Alien and Solar observation using solar filters, solar view goggles, and

'4‘(:'_' ated in the activities with full zeal and thoroughly enjoyed them. People were
tifi nt and logical thinking. In all, it was a "hands-on learning” day
howcase was appreciated by everyone in the school and

received great cedba "‘ ‘parents.
Selfie With Full Moon e (B0 it

.s, When the moon is directly opposite
partlcuira’ted ‘and clicked Selfie with the

The full moon is a celtil Ve
the sun from the Earth’s perspect
Full Moon on 21st August 2024

P
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MONTHLY TELESCOPIC
~ OBSERVATION

-
SPACE ARCADE team conducted 2024's 7th Monthly Telescopll.-
session on the ZO;H/of Jyly 2024 in Delhi.

People from various places joined the observation with th

Expeﬂenée

'
/

ir telescopes
binoculars, and other astronomical equipment. They learned and xperlencefthe
breathtaking view of the Moon zz/d' planet Beehive Cluster. 3y ey also learned
about different types of teles‘p)é's and cleared all their/ queries on the
'\Rlﬁnment of various telescopes then did basic Astrophotography.
Everyone had their hanfi/s on teIescoplyexperlence and enjo ed the view of the
moon —and its craters” through the 8" Dobsonian tel ope and Schmidt-
Cassegrain telescopeﬁb up by ttg SPACE te?m. / /.

AUGUST 2024
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" SCIENTISTS FINALLY. FOUND 2 OF THE MILKY WAY'S MISSING ._"
e SATELLITE GALAXIES.
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The position of the newly found dwarf galaxy Virgo lll and its member stars. (Image credit: NAOJ/Tohoku N 4
University) o TR

Two new Milky: Way satellite galaxies have been found by astronomers, and these discoveries may
contribute to our understanding of dark matter, the enigmatic substance that makes up around 85% of
the universe's matter yet is essentially invisible to us.

The findings also bring cosmologists one step closer to resolving a persistent issue with the "lambda cold
+.. matter model," or "ACDM," which is the mainstream model of cosmology. In this model, the term "cold"
-+ implies that dark matter is.made up of particles that travel slower than light.

The recently discovered compact star clusters are known as Virgo lll and Sextans Il. At maximum
distances of 1.4 million light-years, they join the approximately 60 known dwarf galaxies that swarm
L " around our much larger home spiral galaxy. Among these Milky Way dwarf galaxy satellites, the Large
Magellanic Cloud (LMC) and 'the Small Magellanic Cloud (SMC) are the most well-known and substantial.

Sk Because they are far away and dim, many tiny dwarf galaxy satellites of the Milky Way are yet
.- » unidentified, but Chiba and colleagues were eager to start looking for these elusive objects. So they

i looked at the telescope made by Subaru which is particularly suited for searching dwarf galaxies.
\ % ' About 220 dwarf galaxies should orbit the Milky Way, according to" certain simulations based on the “_'
Lt standard model of cosmology, but scientists are unable to determine their exact locations. In order to & - ' .=
.. > ' restore that balance, Sextans Il and Virgo lll have been discovered. However, the ramifications of these = “&#« &
R discoveries may provide the opposite challenge to cosmologists than the one they faced previously. Py .

By combining Subaru's night-sky "footprint” with the distribution of dwarf galaxies it has observed, they
were able to determine the approximate number of satellites that should actually round our galaxy. As a
result, it was calculated that 500 galaxies surround the Milky Way, which is more than twice as many as .
what was expected by simulations using the ACDM.

The group that made these discoveries on Milky ‘Way ‘dwarf galaxies now plans to use a second ground

- telescope to look into the precise number of satellite. galaxies that encircle our galaxy. v
o, live . . d . . 3 . .
. s - 3 ’ 3Pyt R
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Earfh“has 7 strange Quasi-Moons

Things in space are typically referred to by two names. One is fun while the
other is formal. |t is logical. In addition to maintaining consistency,
communicability, and clarity in their exoplanet catalogs and black hole
e reféref)‘ées, researchers must also foster positive energy as they -are-sentient
b(—;{[[\_g_sl.l_;f_g;,fe:’i(ample, the galaxy cluster known as "ACT-CL J0102-4915" is so
massive that it is literally referred to as "The Fat One," or El Gordo.

The public is being invited to submit suggestions for a name for one of Earth's
quasi-moons to the International Astronomical Union, which is in charge of
naming policies for celestial objects and phenomena. The object is currently
known as asteroid 164207, or 2004 GU9, however it is called a "moon" since it
seems to be connected to the gravitational tides of our planet like to Our Moon.

Nevertheless, 2004 GU9 is a "quasi” satellite as the sun's force truly determines
its orbit; Earth's orbit around the sun simply coincides with its path. The orbit of
GU9 in 2004 is also erratic. Actually, it's unlikely that this odd item will linger in
our solar system forever. Approximately after the year 2600, it is anticipated to
disappear.

According to Nasser, three of Earth's seven semi-neighbors have sufficient
scientific evidence to qualify as "official” quasi-moons. "We picked the weirdest
one,” he continued, out of the three. It's a grayish rock that resembles the scale
of the Eiffel Tower and is most likely shaped like an irregular blob with jagged
edges.

The naming competition is being held in association with the podcast Radiolab,
which is presented by Lulu Miller and Latif Nasser. This is because Nasser was
able to name a quasi-moon of Venus of his own not too long ago by accident.
According to Nasser, Zoozve (the name for moon) was only accepted because
the IAU was enthralled with the "cuteness” of the product's backstory.

Regretfully, or luckily, depending on your point of view, the IAU is probably going
to be more stringent when it comes to the new quasi-moon naming project.
Though Nasser stated, 'If there are names that are sort of extraordinary and are
not mythological, we'll try to pitch it to them,” the IAU prefers mythological
names.

We lean more toward the lighthearted idea that ‘Maybe it should be Mooney Sl
_ McMoonface!" They seem more inclined to say, in my opinion, "This is not a silly, '
"\  whimsical gag." This will be up there permanently.” So if you have any fun name
in your mind and you can back up the name with your unique or mythological go
on to this website to enter the contest. (https://radiolab.org/moon-official-
rules/).
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S0LAR MAXIMUM 15 IN SIGHT BUT WHEN
WILL IT ARRIVE

The sun experiences an 11-year cycle of rising and falling activity. Swiss astronomer Johann
Rudolf Wolf created the solar cycle _numbering'and naming scheme in 1852, and designated the
historic 1755-1766 solar cycle as "Solar Cycle 1" in his new system of solar cycle umbering. Tl
sun was already in Solar Cycle 9 when he got to work. We are now in Sola s
December 2019.

as of

At solar minimum, when the sun is almost compIetFIy dev0|d of s
'beglns Coronal mass ejectlons (CMEs) and solar fl not

" months at a t|me After a few years of solar m|n|mu \

e : solar maxnmum phase Large solar flares and CMEs are mOst :

lar solar cycle !
‘timeframe for fll,,. *
ncreases to a ;
> LS
f

‘The soIar maximum, as defined by science is the highest po

% 13 months of smoothing. What does this s|gn|fy’7 Althougt

2% gy S|mp|e method, - sunspot numbers are determlned ever

_'*'.-'_-"_'13".} '_defmed by the peak of the 13- month smoothed curve it may
IR 'most sunspots : ' - 8 g

r curve after E
Ir’  the surface B a
ar ximum is [ T
mﬁ with the w ‘
- r
. - i : 1 L B ¥ A
fTake Solar CycIe 24 as an. example the hlghest monthly sun number/was @orted in .
February 2014, aIthough the. offlclal sobr maX|mum occurred in e 2014, Meanwhl . in the e
- current*Solar Cycle 25, May and June 2024 saw the greatest mnthly sunspot counts since/
September 2022. It is probable that these ‘are the hlghest ‘monthly. sunspot-numbers we will /
- even if the 13- month averaged flgure (whlch deflnes solar max) continues to grow for a ewgm
% -months. Alternatively, t_he future months may witness higher sunspot levels than May aanune*

A
S
.

‘?"
- "
%,

| o

. & 4 *

_When will weknow? - ’ "&
S is'_ imposs_'ible to_know'if'yo.u are at the height of the solar cycle in any given month. This is due
- to the fact that it is always uncertain if sunspot activity will be higher in the following month than
Lt is in the one you are now in. We are unable to predict whether sunspot numbers will increase
agaln even months after the likely solar maximum. An excellent illustration of this may be seen in

our current soIar cycle, whlch peaked in June 2023 and then declined for several months before
increasing again in April and May of 2024.

L

- >y
Historical solar cycle data frequently shows this double peak in sunspot numbeﬁthough it is
never certain. To declare with confidence that the peak has gone, it may occasionally take a year
or two of consistently dropping sunspot numbers. We also need to take into account the 6-
month lag before we even obtain the data point for a specific month because this trend analysis
employs the 13-month smoothed sunspot values.

We might not be able to pinpoint the exact date of solar maximum until the end of 2025 or 2026,
given that it is predicted to occur between July 2024 and January 2025.
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~ " SIGNS OF LIFE OULD SURVIVE ON SOLAR
~ . SYSTEM MOONS ENCELADUS AND EUROPA

If life is present on the frozen ocean moons of Europa and Enceladus, it may exist in
measurable tfrace amounts just beneath their frozen exteriors.

For a considerable amount of time, scientists have postulated that Enceladus; one of
Saturn's 146 known moons, and Europa, one of Jupiter's 95 moons, could. both have
enormous oceans of liquid water that support life. Should this be the case,.then complex
organic molecules—the building blocks. of life as we know it=such as nucleic acids and
amino acids could function as "biosignatures” of life on other worlds.

The issue is that intense solar radiation strikes both Europa and Enceladus, possibly
destroying intricate biological molecules on their surfaces. On the .other hand, recent
findings provide some optimism, indicating that those biosignatures might actually persist
provided they are kept intact in the moons' icy shells. In the event that this is accurate,
these molecules might be si_tuated so near the surface that they could be liberated by
upcoming robotic landers. ;
L

It's possible that biosignature chemicals can persist in the sh%l_lower"ice on Enceladus,
negating the need for more.excavation compared to Europa. These -mbpn_s are not only
nearly atmosphere-free and extremely cold, but they are also sUrrchqded' by solar radiation,
energetic particles, and cosmic rays from massive events like sup?'no'f\‘ia's that occur outside
of our solar system. Yet, it is thought that beneath the thick, i(‘l,;ef‘:égt;f'aces of Europa and
Enceladus, there lay oceans of liquid water. R\ | :

R
Because of the gravitational pull that these moons' parent p_Ianet?ﬁi’r@d théir_ éister moons
have on them, their oceans would be shielded. from such pa"rt"r"(élés' and warmed by
geothermal heat produced by that pull. This would imply that life may exist on these
subterranean waters provide'd they have the proper chemistry and an ne*r‘ie:gy'supply.

After taking samples of amino acids and sealing them in airless vials, the researchers cooled
the substances to a temperature of about minus 321 degrees Fahrenheit, or negative 196
degrees Celsius. To test the molecules’ ability to survive,.the researchers'next subjected
the amino acids to several intensities of high-energy light known as "gamma réys."
Additionally, the researchers investigated the impact of amino acid mixing with meteorite
material on the survivability of dead bacteria sealed in the ice of Europa and Enceladus.

When combined with silicas, which are comparable to those found in meteorite. dust, the
team discovered that amino acids broke down more quickly. Nevertheless, deceased micro
bacteria's.amino acids broke down more slowly than usual. This might be the case because
the cell walls of bacteria protect amino acids from radiation-induced reactive chemicals. -
“that would otherwise hasten their breakdown. ;

»>
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NASA's Curiosity Rover Discovers
a Surprise in a Markian Rock

On May 30, a rock that NASA's Curiosity Mars rover had driven over burst open, shocking
scientists with the sight of yellow sulfur crystals—something they had never seen on the Red
Planet before. The rover has been investigating a region of Mars rich in sulfates—a type of salt
that contains sulfur and is formed when water evaporates—since October 2023.

However, the rock Curiosity recently ripped apart is composed of elemental, or pure, sulfur, as
opposed to previous detections of sulfur-based minerals, which are composed of a mixture of
sulfur and other elements. What connection, if any, elemental sulfur has to other sulfur-based
minerals in the vicinity is unknown.

During off-roading in the Gediz-Vallis channel which winds down a portion of the 3-mile-tall
(5=kilometer-tall) Mount Sharp, which the rover has been climbing since 2014, Curiosity has
found a number of findings. A distinct era of Martian history is represented by each layer of the
mountain. If -and. when microbial life ever developed on Mars, Curiosity's objective is to
investigate where and when the planet's ancient terrain might have supplied the nutrients

required.
Experts believe that rivers of liquid water and debris

| ﬁ&: 5 A sculpted the canal, leaving behind a ridge of rocks and
=l 7__';’ . -»j : silt  that stretches two kilometers down. the
' ) N, mountainside underneath it. Gaining further insight into
;w%ﬁ!l*’.«a::l. ’ the processes that altered this landscape billions of

_&%;_:; = ‘,u-‘;_.éi'w years ago has been the aim.

g & 4'\3“(- . : -‘ X

Q“'::", = ; 5, . The most recent hints-fform Curiosity indicate that both
' .\_—?e s _'_'; may have been involyed: some piles seem to have been

caused by smaller <localized “landslides, while others
were probably left by more powerful flows of water and

Credit: NASA/JPL-Caltech/MSSs debris.

Based on rocks discovered in the debris mounds, those conclusions are made: Some of the
debris mounds are filled with more angular rocks that may have been deposited by dry
avalanches, in contrast to the rounded stones that are carried by water flows and form river
rocks.

At last, the sediment that had fallen here was saturated with water. Some of the rocks have
white "halo" designs etched into them by chemical reactions brought on by the water. Over
time, erosion caused by wind and sand has exposed these halo forms.

Curiosity's seven-foot (2-meter) robotic arm was used to drill its 41st hole, and afterward, the
six-wheeled scientist dripped the powdered rock into devices inside its belly for more research.
This will allow scientists to ascertain the composition of the rock.

www.space-global.com
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Budgef allocated For Space
Sectors

Two realities were represented in the Union budget in a few words and statistics.
One, how essential to the goal of Viksit Bharat are India's state-run space and
atomic energy sectors. Secondly, how the notion of making them accessible to
the private sector is thought to be essential to their'development. The space
sector would receive Rs 13,042.75 crore from Finance Minister Nirmala
Sitharaman, an increase from the Rs 12,543.91 crore allotted in 2023-2024.

She also said that a venture capital fund valued at Rs 1,000 crore would be
established to advance space technology development. More than 180
government-recognized start-ups operating in the space sector are expected to
benefit from the money, which Sitharaman predicted will increase the space
economy by five times over the next ten years.

Regarding the atomic energy industry, the minister of finance declared that the
Center will collaborate with-private entities to create small modular reactors
(SMRs), assisting India“in-increasing its production of nuclear energy. According
to Sitharaman, "Nuclear energy is expected to form a significant part of the
energy mix for Viksit Bharat.”

Up until now; the private sector's engagement in the sensitive field of atomic
energy has been restricted to-building reactor vessels and carrying out other
particular jobs as turnkey projects for government organizations. India is
currently working with commercial entities to shift to cleaner fuels in order to
meet its goal of having net-zero carbon emissions by 2070.

In the meantime, the current budget's research boost for the space sector
follows India's recent successes in space exploration, which included the
successful Chandrayaan-3 and Aditya L1 missions, both completed last year.

Based on official estimates, India's 8180 MW installed nuclear capacity is
expected to grow to 22,480 MW by 2031-2032. The nation's space economy is
predicted to increase from its current $8.4 billion to $44 billion by 2033, or
roughly the same amount of time. It is thought that this initiative to incorporate
more private parties in the journey will hasten the transition.
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Sumra W|II|ams and Butch Wilmore
Sh'anded in Space: Technical Glitches
- Delay Their Refurns

Indian-origin astronaut Sunita W|II|ams. and her fellow astronaut Butch Wilmore
are facing an unexpected and prolonged stay in spa'pe, now extending to 52 days I
due to technical malfunc"cions with their spacecraft. Originally slated for’a brief
10-day. mission, their- return. has been indefinitely postponed following a series of

issues with- the Boelng Starllner spacecraft they used for their Journey

F

The duo Iaunche'd on June 5 aboard the Starliner which was making’its maiden
flight However, the mission quickly encountered problems., Critical failures
mc,‘lude five. of the spacecraft's 28 maneuvering thrusters ceasing to function, a
malfunctlomng ptopellant valve, and five reported helium legks. These technical

- glitches have. severely dlsrupted thelr planned schedule Ieavmg their return date

i uncertaln

NASA and.Boeing engineers are actively ad‘dressing’these issues. The propulsion
system'failur_e_s and valve problems are particularly concerning as they directly

-~ impact the spacecraft's ability to maneuver and ensure a safe re-entry. While

engineers are-working around the clock to develop and implement solutions, a fix
has yet to be fully realized, prolonging the astronauts’ stay.

The - situation  highlights the
complex nature of space travel
and the unforeseem challenges
that can arise. Despiter these
setbacks, Williams and Wilmore
continue their work” on the ISS,
contributing valuable research and
performjn,g essential m@intenance‘.

- NASA has yet to provide a revised
ine for their return, but they
: that the  priority.

remains the
The space community and the

afety “of the crew.

3 N ) i public are closely following the
o L% d .

-, developments, eagerly awaiting

20 *=- news on when the astronauts will

zz* "~ Sunita Williams and Butch Wilmore (Photo: Nasa) finally return to Earth.
Mol e . AUGUST 2024
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WHAT'S UP IN THE SKY - AUGUSE 2()24

LUNAR CALENDAR

IMPORTANCE OF MOON PHASES
FOR STARGAZERS

- One might wonder why it is.important to refer to moon
phases for star gazing. The reason-is that the phases of
the Moon reflect a great deal of illumination, and
because the Moon:is so close to us,
brightness of other celestial objects.

it overrides the

So, What Moon phase is best for stargazing? "The New

Moon and the days immediately before and after the
new moon (Crescent phases)” are among the best times
for stargazing. Whereas the Remaining phases like Full
Moon, waxing or waning gibbous, the first or third
quarter Moon offers a time to zoom in and witness the
features of the ‘Moon.

o~

Monthly Lunar Calendar
August 2024
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w o*BRIGHT DEEP SI@]ECTS

Messier 6 also known as The Butterfly

g _Improving morning planet, forming interesting
patterns with Aldebaran and Jupiter.

Jupiter
Improving morning planet in Taurus.
Reaching good altitude of nearly 40° under’
dark skies at end of month.

: Saturn
Improving morning planet, occulted by the
Moon on 21 August. 'S

: Uranus
i Improving morning planet, currently near the
: Pleiades.

Neptune
: Morning planet able to reach peak altitude, due
i south, in darkness from mid-August.

LJ

Cluster or NGC 6405
cluster of stars in the constellation of :
Scorpius. Its name derives from the ~°
vague resemblance of its shape to a .
butterfly. Estimates of the Butterfly = .
Cluster's distance have varied over the -

years, with a mean value of around : %7
1,600 light years, giving it a spatial « "

dimension of some 12 light years. '

is an open-" .-':.‘_"'.‘-‘

Lagoon Nebula (M8) was discovered in

. 1654 by the lItalian astronomer Giovanni,
" sought to catalog nebulous objects in

the night sky so they would not be
mistaken for comets. This star-forming

cloud of interstellar gas is located in the =

constellation ~ Sagittarius  and it
apparent magnitude of 6 makes it faintly
visible to the naked eye in dark skies.

Messier 10 is a globular cluster of stars

in the constellation of Ophiuchus. The

object was discovered by the Charles

Messier on 1764 and described it as a -
"Nebula without stars". It is roughly

15,000 light-years from Earth and has an

apparent magnitude of 6.4. This cluster

can be easily observed durlng early

August.

"+ constellation

Messier 19 is a globular cluster in the
Ophiuchus. It  was

. discovered by Charles Messier on 1764

and added to his catalogue of comet.like

 objects that same year. It ‘was resolved

into individual stars by William Herschel
in 1784. The cluster is located 28,500
light-years from Earth and It has an
apparent magnitude of 7.7
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FROM THE EYES OF WEBB - JULY 2024

NASA's Webb Images Cold Exoplanet 12
Light-Years Away '

An international team using NASA's James Webb
Space Telescope has directly imaged the exoplanet
Epsilon Indi Ab, located 12 light-years from Earth.
This planet, orbiting the K-type star Epsilon Indi A,
is one of the coldest observed exoplanets and has
several times the mass of Jupiter. Using Webb's
Mid-Infrared Instrument (MIRI), the team achieved
direct imaging, a rare feat accomplished for only a
few dozen exoplanets. Epsilon Indi Ab, slightly
warmer and more massive than J.u,pjt_er offers a

unique opportunity to studyfa--.-‘t'rue olar system
analog due to its cm'-fwre BRI C ).

. The planet’'s atmospheric perties suggest

significant methane, carbon monoxide, and carbon
dioxide presence. The team plans further
photometric and spectroscopic observations with
Webb to understand this and similar pIanets_‘better.

Exoplanet Epsilon Indi Ab

X

'NASA's Webb Investigates Eternal
Sunrises, Sunsets on Distant World

Using the James ~Webb Space
astronomers have analyzed the

Telescope,

atmospheric

s
b 1 e

Exoplanet WASP-39

differences between the morning and evening
of the tidally locked exoplanet WASP-39 b,
located 700 light-years from Earth. WASP-39 b
has ‘a consté’h{ dayside and nightside due to its
locked rotation. By examining the 2- to 5-
micron ‘transmission spectrum, they discovered
a temperature difference of about 200°C
(300°F) between the two regions, with the
evening side being hotter. This difference is
attributed to gas circulation patterns, where
winds transfer cooler air from the nightside to
the morning and hotter air from the dayside to
the evening. The study provides new insights
into the structure and dynamics of exoplanetary
atmospheres, showcasing the advanced
capabilities of the Webb telescope.

E3

F i * AUGUST 2024

www'.'space—global.cc')m

-



GALACTICA

NASA'S Webb Captures Celestlal

b

Flreworks Around Forming Star

NASA's James Webb Space Telescope

captured a mid-infrared image of a pr@tostar
with-in the dark molecular c‘lo'ud L1527. This
vibrant image reveals the protostar's
behavior and the surrounding gas and dust
concentrations. The protostar, about
100,000 years old, is at the center of an
hourglass-shaped structure formed by

outflows carving through the molecular
cloud. The-bright red region indicates the
protostar and its accretion disk, while blue

Dark molecular cloud L1527 areas highlight - carbon-rich  molecules.

bb's MIRI instrument shows the effects of

these outflows.qn the thick d gas S, providing insights into the protostans
energetic activity and its mfluend"éfon Its environment. As the protostar matures, it
will consume and disperse the surrou'ndm cloud, making the star meoere visible
This observation aids in under_standmg sta‘f“irmation in the Taurus region, where
L1527 is located. 3“‘
-Vivid Portrait oﬂnte}actlng Galaxies
Marks Webbﬁs@eceﬁld Anniversary

? To mark the second anniversary of NASA's

' x 7 - .,‘J'am_es Webb Space Telescope, an image of

) ' ¥ two interacting galaxies, Arp 142, has been

released. This telescope, capturing infrared

light, revégt_\s intricate details of the

v gala-x'?§l§,. known as the Penguin and the Egg.

“Their interaction began 25-75 million years

ago and will eventually merge them into a

single gal-axy. The Penguin, a spiral galaxy

rich in gas and dust, shows star formation

due to gravitational interactions, while the

Egg, an elliptical galaxy, remains mostly

unchanged.  The telescope's - capabilities

o continue to provide remarkable insights into

' Péng,uin LA Egg Are 122 the .universe, ‘inspiring future scientific

. exploration.
- 2
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ASTRONOMICAL EVENTS AUGUST 2024

F’ersetds \’ieteor \hower Ey

The Perseids is one of the best meteor shawers to observe producmg up to8/'neteors. per

~

R

hour at its peak.

Comet Swift-Tuttle v N : { AR i A
The Perseid meteor shower, known for.its numerous bright meteors, is caused by tiny
fragments from Comet Swift-Tuttle, which:was first discovered in 1862..The name "Perseids"
comes from the constellation Perseus, as the meteors seem to originate"from this partbf the
sky. This meteor shower is a favorite among astronomers and stargazers, as it can produce "
60 to 100 meteors'per hour during its peak, particularly. when V|ewed from a dark locationis ' ..
The Perseids occur annually . from July 17 to:August 24, with the peak this year happemng on' i ok
i the night of August 12 and into the early mormng of August 1:3%, Rt "L

How and When to see the Perse|ds Meteor Shower in, CASSIOREIA. _\, (Image cyetii: Sky an tlescope com)

5024 : i ] AN NG :

The best tlme to observe the Perse|d meteor shower- ;

in 2024 will be from midnight umr"‘as this is .:;J?le;f:__

S~ when the sky is darkest and the radiant. point is: :

y highest. The peak will com(:|de with a 1st quarter'- © PERSEUS §TN TN

moon, which will be 50% |llum|nated The shower'/

' builds up gradually, with the best vrewmg often
occurring just beforepdgivg, SEETISRESEESEEE IR e

Iray

I.onlung Northeast at 11 p m.

: ; Trps for Watchlng the Perseld Meteor Shower

catd T 4 ! -..Observmg the Perseld meteo 'shower requlres n/ special’ .
. e B AR ~equipment. For the best experienge, find a dark locatlon away ;
S T T e =5 from art|f|c1al llghts Here are some i‘ps:.' B e : '
' ' T AR Avoid nght Pollutlon Stay away fro_ .c'fty-'ligh.ts for a clear’er :
e  AELAEbee - i, - _'
& 7 .. Find the Darkest Spot Look. at the darkest part of the sky to
ey T e S S EOEN meteors. : : - 15
"'Let Your Eyes Adjust: It. takes about. 15 mlnutes for your eyes
o) adapt tothe darkness S My - de,
Stay Comfortable Use'a recllmng chalr to av0|d neck: stra|n iy '
"Don t miss this spectacular meteor shower!:

L AR image of the comet Swift-Tuttle
(Image Credits - Planetary org) g’

Sun
”"‘"""‘d\if

g Myths, legends and assomatlons wnth the Perseld meteor shower:
~ ¢4 % The Perseid meteor shower is linked to various cultural myths and »@,,,M !
legends. In Greek mythology, it's named after Perseus, who =
beheaded I\/Iedusa and married Andromeda The name "Perseids"
refers to thelr descendants. In Catholic tradition, the meteors are
called "the tears of St. Lawrence," as the shower peaks around the
date of his martyrdo'm The Romans associated the shower with The 2024 Perseid meteor shower,

3 _ _
% the god Priapus, believing it symbollzed fertility and agricultural (Ima;:ec"rg;i‘f:fteha;‘:ﬁi?org)
% abundance. -

2024 Aug 12
3:00 UT
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FIRST SUPERMOON OF THE

ll_ i .
0 ._ : .

-

The' Full Moon in Au-gust 2024 promises to be an tstronomlcal dehght, belng both the
yea"s first Supermoon and'a seasonal Blue Moon. Known as the Sturgeon Moon, this Full
'Moon is named after North America's largest freshwater fish. ‘& %,

On August 19 2024, at prec1sely 18:26 GMT (11.56 p.m. IST), the Moon will reach its full
phase, sh1n1ng in the constellation Aquarius..Although the Full Moon; is a fleeting
amoment, its glow1hg presence. wﬂl gra.c’e the sky for several days around this date.

!.'

-Whatis.a Su_permoon"’

vary. When . the Moon comes - closer to- our planet, it appear.s.larger and brighter—a -
: phenomenon known ‘as a Supermoon: Specificilly, a Supermoon is when the Full or New
'Moan is within 90% of its closest pomt to' Earth, makmg tRese events. about 7% blgg.er
-and 16% brlghter than usual. i g o Eh 2w P

. .

Why the Sturgeon Moon’ The August Full Moo.n, or Sturgeon Moon, is  named a‘fter.one of

- the oldest and most primitive fish species, some astrologers believe it spiritually, s1gn1f1es

- strength and resilignce and.it also gets its name from Native American tribes around the

Great Lakes, who: found August to be' the prime season”for catching sturgeon.-These o

“ancient,’ large fish, sometimes .called "living fossils," have ,hardly changed since,
prehistoric ‘times, They can grow over 2-3.5 meters long, welgh around 90 Kkilos, and
some female sturgeons live up to 150 years.

-

L YEARE -a-.»va;;*

~ The Moon's average dlstance from' Earth is 384, 400 km ‘238 855‘ mlles)’but thlS can

S ; o, . . e -. . - 2 = 3 I" . Hi
TR e . ;
:
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!I ‘- 0 . -- f . T
L s A . L
- p ‘ “ % !
.
A I ; Super moon captured by Mr. Ranjlth Kumar E. Team Lead, Chennal usmg a’ /)
< ; ~ 250mm focal length Camera o
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. CONJUINCTIONS FOR THE MONTH -

A phenom®non grabs the 1rnag1nat10n of -scientists ad stargazers allke 1n the vast

. - panorama of the nlght sky, where stars shine like distant diemonds and planet?roam over
- the cosmic canvas. "Conjunctions, those ethereal mogments in the heavens when heavenly’
bod1!s appear to collide, provide a mesmerizing 51ght that connects us to the beauty of the - J
-cosmos The word Con]unctlon comes from Latin, meanlng to joih together ‘From Earth's

. perspective, a conjunction occurs when two planets or a planet and the Moon or:Sun align.
. Solar con]unctlons are invisible to us. Moon- planet~ con]unctrons occur, throughout the
month every month as the Moon paﬁes past each planet. - The planets in The Great,
Conjunction and ‘when multiple ahgn are rare and captivating con]unctlons Technically_
speaking, ob]ects are-said to be.in conjunction in that inssant when they Rave the same

right ascension on our sky s 'dome. Practically gpeaking, objects’in con]unct1on will lrkely

-

be Vlsrble near each other for some days ‘ - .
C_’on,iun'ction of.Jgpiter and N_Iars' ' . R A
On August 15th, the red Planet Mars will 4
*meet the Giant planet ]u.p'ilt;er in'the.Ea'st'
.direction. The pair will be visible in the__. ' o A
9% at around 01.00 a.m. but the close to ‘ - _ Jupitar & |
each other at around 03.30 a.m. - Mars '
will be at a magnitude of 0.83 & ]uplter ; ; -
- _will have a magnltude Of 22::04. - . Place: New Delhi/ Date: 15th August / Time:03.30 a.m.
‘ o.....‘...............‘-...3............................................i,.......................................o
_ Conjunction of Moon and Saturn
v sa‘.‘"—f' | : On August-20th, “the. Ringed - planet
v :._ \ ‘Monrt o ,Saturn and the Moon will ha"ve- t,he
® . . . closest appro,ach in the znight sky &
''''' MY g reach1ng an altitude of 28° above the .
o't " A ' ’ ‘ southﬁwestern horlzon The. Moon Wlll
- ' i 5 - o - be at magnltude -12. 78 and. Saturn ‘at:- .
s . B . mag 0.7. And s will. be. v1s1ble around ;
| Place: New Delhi/ Date: 20th August / Time: 07.30 pm. 07,30 p'm.’in the mght g g e T 4
. . ST © i .
_',o Conjun®tion of Moon, Mars and jupiter ' Jupiter :
On Aug’ust 28, the Moon, the' planet's_ h Moon . _ )
Mars and Jupiter will appear very close . 2 :
i to“each other'in the past n_ridniéht. They , ' i ' - .
. will 'be in the North- eastern -direction. ', Mars . :
Moon is at a magnltude O feei 48, the ® . s
planets juplter is at a rnagnltudé of -2.11 ) '
and Mars at a magnltude of 0.76. The .
« : Mobon and ]uplteb will be. seen 3n ‘the’ " . : iy .
_ nlght sky around 1.30 a. .m. " Place: New Delhi / Date: 28th August / Time: 01.30 a.m.
o IR e Bt TR e BTR Be : S Tt T e AuBUST 2024
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" The Pacific Ocean_is the world’s Iargest and ‘deepest, o.ce?an 1t cov-ers

____N.ay_g_ﬁl_rlg is a speC|f|c form of “wayfin

. o - . d ’ . _

approximately 32% ofs, the world's surfacq equalent to the
area. Traversing the featu' ' ithout n: -
akin to a-de’th senis ;
cultures were
successfully
discovering land

Wayfinding is the proce
[t is how humans have fou
helped ancient humans to travel acros
technology, humans are wayfinding without
wayfinding is looking at the street ~town..na
Another form of wayflndlng is 1ook|rlg_ F
or tracking the motion of the sun to - io .
ding, ‘which vinclude ‘@# ‘
on & oosition of the final dest’nat|on before plotting™a
' ) and determining the transport. .-
- — e S

The Polynesias'had'a highly ed - y u 4,%@% Y ‘

observing the stars as they rose and passed throug r

memorizing sky charts. The knowledge was no aS|Iy available. It we
fiercely guarded and passed from masters to apprentices, often in_the -
form of a song. b -
The Navigators would not only rely on the stars to travel through ﬂle%_I
ocean. During the day or when it was cloudy, they would feel
movement of the ocean by paying attention to the ocean swells. Swells
which were short and steep indicated the presence of land nearby while
far from land, swells were felt as slow undulations. Additionally, they
relied on visual aids such as wave crests and cloud formations to orient
themselves.
Through the stars and the techniques they developed, ancient Polynesians
were able to conquer the mighty Pacific.
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The Sk Gods: Myhologicat, Stove
of »meam} Jer Cudfures ;

Throughout history, civilizations have looked to the sky and woven stories of gods who reign over the heavens.
These sky deities often symbolize the vastness and power of the sky, playing crucial roles-in the creation and order
of the universe. Here, we explore the mythological stories of Uranus and his counterparts in ten different cultures.

Greek Mythology: Uranus

In Greek mythology, Uranus (Ouranos) is the primordial god of the sky and the heavens. He is one of the first beings,
fathering the Titans, the Cyclopes, and the Hecatoncheires with Gaia, the Earth goddess. Uranus's rule was
tyrannical, leading Gaia to conspire with their son Cronus. Armed with a sickle given by Gaia, Cronus overthrew
Uranus by castrating him. From Uranus's blood and severed genitals sprang the Erinyes (Furies), Giants, and Meliae
(ash tree nymphs).

Roman Mythology: Caelus -

The Roman equivalent of Uranus is Caelus. Though less detailed in myth than Uranus, Caelus is similarly depicted as
the personification of the sky and heavens. He fathered Saturn (the Roman counterpart of Cronus) with Terra (the
Earth). Caelus's role in Roman mythology reflects the Greeks' influence, illustrating a shared cultural reverence for
the sky as a divine entity.

Egyptian Mythology: Nut

In Egyptian mythology, Nut is the goddess of the sky. She and Geb (the Earth) were once inseparable lovers, but the
air god Shu separated them to create space for life. Nut is often portrayed arching over the Earth, her body adorned
with stars. Her daily cycle of swallowing the sun god Ra and giving birth to him each morning symbolizes the sky's
eternal nature.

Mesopotamian Mythology: Anu

Anu, or An, is the sky god in Sumerian mythology. He is associated with the heavens and constellations and is part
of a divine triad with Enlil and Enki. Anu plays a central role in many myths, including the epic of Gilgamesh, where
he is depicted as a supreme deity. Anu's authority over the cosmos underscores the importance of the sky in
Mesopotamian belief.

Norse Mythology: Tyr and Ymir

In Norse mythology, the sky is personified by the god Tyr, who is associated with war and justice. Another figure,
_Ymir, is a primordial being whose body was used to create the cosmos. Ymir's skull became the heavens, highlighting

the Norse view of the sky as a fundamental part of the universe's structure.

27 ' . AUGUST 2024
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Hindu Mythology: Dyaus Pita
« In ea'rly Hinduism, Dyaus Pita is the sky god comparable to the Greek Uranus: He is the father of Agni
(fire)*and Indra (rain and thunder), and the consort of Prithvi, the Earth god’dgss‘ Often invoked in the
Vedas, Dyau.s||r Pita represents the sky's life-giving and protective aspects..
a Chinese Mythology: Tian and Pan Gu
In Chinese mythology, Tiam represents the concept of Heaven rather than a-personified deity. Tian is
crucial to the Mandate of Meaven, the divine right to rule. Additionally, Pan Gu.is a mythological figure
who created the world, with his body forming the heavens and Earth. These beliefs illustrate the:sky's

role in Chinese cosmology and governance. .

logy: Rangi and Papa .

Rangi (Ranginui) is the sky father, and Papa (Papatuanuku) is the earth m‘other.
heir children, including the god of war Timatauenga, forcibly separated their parents to create space
for humans to live. This separation myth reflects the dynamic relationship betw'een the sky and Earth in
Polynesian thought. ' ’

™

: Takamimusubi

o, the sky is represented by the god Takamimu'subi, one of the three primordial deities.
Takamimusubi, along with Amenominakanushi and Kamimusubi, played a role in the creation of the
world and other gods. These deities embody the sky's creative and ordering power in Japanese
mythology.

Mayan Mythology: Itzamna

The Mayan sky god Itzamna is a
creator deity associated  with
wisdom and the night sky. Often
depicted as an aged man, Itzamna is
linked* with writing and medicine,
illustrating the Mayan view of thé
sky as a source*of knowledge and
healing. : - .

Conclusion L

From the Greek Uranus to the
Mayan .Itzamna, sky gods across
different  cultures reflect the
profound impact of the heavens on
human imagination and belief. These
deities not only symbolize the
vastness and power of the sky but
also . play ‘essential roles in the
creation and order of the world.
Through these mythological stories,
we see a shared human reverence
for the sky and its mysteries.
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Rockel launches in August 2024
LEAP-I

LEAP-1 is a mission by Dhruv Space aimed at launching a series of small
satellites into low Earth orbit (LEO). It is scheduled for launch in August
from the Satish Dhawan Space Centre aboard PSLV-XL vehicle.

LEAP stands for "Low Earth Orbit Environment for Application and
Research,” and the mission is designed to advance the company's
capabilities in satellite deployment and space technology. LEAP-1 will
involve deploying small satellites that can carry out various functions,
such as Earth observation, data collection, or communication tasks. These
satellites are typically smaller and more cost-effective compared to
traditional satellites.

It will carry experimental payloads or instruments to showcase its
functionality and performance in space oconditions. It will validate
operational procedures and protocols for satellite deployment, operation,
and data retrieval. The mission serves as a platform for testing new
technologies which includes satellite design, launch procedures, and in-
orbit operations. This will help to establish Dhruv Spaoe '
provider of small satellite missions, potentiall
customers and partners interested in similar spac

SavoAvd

LAUNCHING
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ITM3AT

[ITMSAT (IIT Madras Satellite) project was initiated by a group of students
of IIT Madras who were inspired with an idea of building a small satellite
and launching it into orbit. The mission is scheduled to be launched on
August 15, 2024, aboard an SSLV (Small Satellite Launch Vehicle) from the
Satish Dhawan Space Centre. The project’s scientific goal is to study the
energy spectrum of charged particles in the upper ionosphere and
understand the effects of solar storms, lightning storms and seismic
activity.

With a unique particle detector design, which aim’s to measure the
energies of particles with almost relativistic velocities, the project aims to
demonstrate cost-effective development of a nano-satellite constellation
capable of making simultaneous particle measurements in the future.

It is a nano-satellite weighing less than 15 kg built by students of the IIT
Madras. It will collect data about electrons and protons in the Earth's
upper-ionosphere throughout its mission life of one year. One particularly
interesting feature of this mission is that it will expand on existing data
for research on an earthquake prediction model based on ionospheric
changes before seismic activity. The satellite houses the Space-based
Detector (SPEED), which is de3|9ned to measure

ons and electrons in the upper
ts of seven different
raft orbiting in

IITMSAT (lIT Madras Satellite) is an Indian nano-satellite
weighing less than 15 kg built by students of the IIT Madras.

AUGUST 2024 30
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Date: August 5, 2024 Roocket: Long March 6A
Agenoy CASC Country: Chlna Launoh Site: Talguan LA- 9(-\ Chma =

The first launch for China’s G6O Starlink megaconstellatlon of over 12, 000 s.atellltes is set-
for early August. The launch is set for August 5 with the mission-expected to carry 18
satellites. The constellation aims to provide global internet access, challenging U.S. projects
including Starlink. It is-also intended to secure finite orbital slots and frequencies.and
provide national internet coverage and data security. The move.is part of a national drive to
foster commercial space development while "boosting innovation and “high-tech |ndustr5 :
oluster-s The initiative aims to boost China’s: overall spaoe capabllltles

a—
S ZD[EMS I]EI] ;
Date: Mid August, 2024 Rooket Faloon 9 Blook 5 - e
Agency: NSIL / Dlsh TV Country: India Launch Site Cape Canaveral SLC- -40, USH
GSAT-20 (also known as CM5-03 or GSAT- N2) is a communlcation satellite bemg developed bg -
Indian Space Research Organisation and will be launched by a SpaceX Falcon 9. The GSAT-20
satellite is_funded, owned and operated by New Space India Limited. The entire ‘capacity -
onboard CMS-02 satellite will be leased to Dish TV. GSAT-20 will ‘be a continuation of GSAT -
series of communication satellites. The satellite is intended to add data transmission
capacity to the communication infrastructure required by Smart Cities Mission of India. .
. = = " = L -
P '
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Tanager

Date Early August 2024 Rocket: Falcon 9 Block 5
“Agency: Carbon Mapper / Planet Labs / JPL Country: USA
Launch Site: Vandenberg SLC-4€, USA -

The hgper‘speotral data prowded bg the Tanager satellites

aims to complement and enhance our unprecedented

dataset. Tanager is a family of birds who, similar to our

planet, are-threatened with endangerment if no sub§tantlve_
~and data- baoked actions are taken to protect ecosystems
-and resources. By helping to identify the spectral
~ “signatures” of ‘chemicals, materials, and processes across
the globe; hyperspectral data can reveal otherwise hidden
trends and could fill intelligence gaps and mitigate risks by
exposmg these - challenges “to decision. Hyperspectral
imaging offers a uast.array of spectral insights as it divides
- the spectrum across a multitude of spectral bands, enabling
analysts to review phenomena in many differentiated colors
that ar:e'tgpioallg 'begc_md human visua_l perception.

-k Skg FuII oF SARs [Acadla 9] |

" Date: August 2024 Rocket: Electron
.« Agency: Capella  SpaceCountry: USA Launoh Site:
" Mahia LC-18Mahia LC-18, New Zealand -

Capella Space introduced .its latest " generation of
satellites named "Acadia", which offer increased
imaging ocapability and improved communications
ol ; 3 oonneotlwtg These satellites are smaller and lighter
' : : than previous models; but offer higher resolution and
‘detection capabilities, -enabling better Earth
‘observation and more accurate -decision-making.
Capella Spacels new generation of satellites feature
synthetic ~ aperture radar (SAR) technology, which
~allows them to -capture images of the- Earth in all
weather conditions and at any time of the day or
night. In_addition, these satellites have enhanced
communication capabilities, allowmg them to transmit
data and images faster and more efficiently.

Sfarllnk Group

Starlink group 7-19/20/25/26 8-3/4 9-5/6 10-6

Starlink is a satellite internet constellation project developed by SpaceX, with the goal of
providing high-speed internet access to underserved and remote areas globally. Satellite
Deployment: SpaceX regularly launches batches of Starlink satellites into orbit aboard its
Falcon 9 rockets. Each batch typically contains dozens to hundreds of satellites.

**Note: Launch dates of the missions are scheduled to be launched in August 2024 but may
subject to change.
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Maria Mitchell (August 1, 1818 - June 28, 1889) was an American
astronomer, librarian, naturalist, and educator. In 1847, she
discovered a comet named 1847 that was later known as "Miss
Mitchell's Comet” in her honor. She won a gold medal prize for
her discovery, which was presented to her by King Christian VI
of Denmark in 1848. Mitchell was the first internationally known
woman to work as both a professional astronomer and a
professor of astronomy after accepting a position at Vassar
College in 1865.She was also the first woman elected Fellow of
the American Academy of Arts and Sciences and the American
Association for the Advancement of Science.

i

August 19, 1646

f

Manali Kallat Vainu Bappu

Manali Kallat Vainu Bappu (10 August 1927 - 19 August 1982)
was an Indian astronomer and president of the International
Bappu helped to establish several
astronomical institutions in India, including the Vainu Bappu
Observatory which is named after him, and he also contributed
to the establishment of the modern Indian Institute of
... Astrophysics. In 1957, he discovered the Wilson-Bappu effect
""--"jbiht-ly_with American astronomer Olin Chaddock Wilson.On 2
July 1949, he spotted a bright moving object, when he turned to
his'profé:'ssé-r!:___Bart Bok, he confirmed the discovery. The
I Astronomical Union officially named the comet as
-Newkirk comet (C/1949N1).

Astronomical Union.

Internatior
the Bappu-B

™Maria Mitchell

" August 1, 1818 [§

John Flamsteed

John Flamsteed FRS (19 August 1646 - 31 December 1719) was
an English astronomer and the first Astronomer Royal. He was
born in Denby, Derbyshire, England, the only son of Stephen
Flamsteed. He was educated at the free school of Derby, near
where his father carried on a malting business. His main
achievements were the preparation of a 3,000-star catalogue,
Catalogus Britannicus, and a star atlas called Atlas Coelestis,
both published posthumously. He also made the first recorded
observations of Uranus, although he mistakenly catalogued it as
a star, and he laid the foundation stone for the Royal Greenwich
Observatory.
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Vikram Ambalal Sarabhai

Vikram Ambalal Sarabhai Jain (12 August 1919 - 30 December
1971) came from the well-known Bania Jain family. He
attended Gujarat College, Ahmedabad, but later moved to the
University of Cambridge, England, where he took his tripos in
natural sciences in 1940. In 1945 he returned to Cambridge to
pursue his PhD and wrote a thesis, "on Cosmic Ray
Investigations in Tropical Latitudes”, in 1947. He is also an
Indian physicist and astronomer who initiated space research
and helped to develop nuclear power in India. Often regarded
as the "Father of Indian space program®, Sarabhai was
honoured with Padma Bhushan in 1966 and the Padma
Vibhushan (posthumously) in 1972.

Chris Hadfield

Chris Austin Hadfield (born August 29, 1959) is a Canadian
retired astronaut, engineer, fighter pilot, musician, and writer.
The first Canadian to perform extravehicular activity in outer
space, he has flown two Space Shuttle missions and also
served as commander of the International Space Station (ISS).
Prior to his career as an astronaut, he served in the Canadian
Armed Forces for 25 years as an Air Command fighter pilot. He
announced his retirement shortly after a 35 years service and
has five published books including his autobiography, the NYT-

= =

o i
bestseller An Astronaut’'s Guide to Life on Earth. August 29, 1956
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Neil Alden Armstrong

Neil Alden Armstrong (August 5, 1930 - August 25, 2012) was
an American astronaut and aeronautical engineer who in 1969
became the first person to walk on the Moon. He was also a
naval aviator, test pilot, and university professor. He was born
and raised in Wapakoneta, Ohio. He entered Purdue
University, studying aeronautical engineering, with the U.S.
Navy paying his tuition under the Holloway Plan. He became a
midshipman in 1949 and a naval aviator the following year.
Then he became a test pilot at Edwards Air Force Base in
California, than a project pilot on Century Series fighters and
flew them seven times. He was also a participant in the U.S.
Air Force's Man in Space Soonest.

AUGUST 2024

34 O\



.. GALACTICA .

STUDENT S CORNER B

delar Robots in Space
: A : . Sourajit Mandal, Astronon:y Camp
: Imagine someone, continuously moving across thé dusty sed. plains of Mars,,taking
pictures, and drilling rocks to find clues about ancient 'life. It sounds.like science
fiction..right? But it's actually the everyday work of plenty of robotic explorers in space.
From the moon’s surface to the depths of our solar system, these robotic heroes are
paving the way for human exploration, bravely venturing where 'no human can go yet.
These robots are not just tools but theyre our robotic partnets, helping to expand
human knowledge and capability. i :
.The journey of robots in space is conS|dered°to be started by Sputnik 1'made by the
Saviets in 1957. The first rover in a different planet began with the Soviet Union's
Lunokhod rovers® in the 1970s, which explored the lunar surface, -sending back
extremely valuable data. The first rover sent to Mars by NASA was Sojourner sent to
Mars via the Pathflnder mission. ' ‘
- This advancement continued with NASAs Mars rovers, Splrlt and Opportunity, which
were sent to Mars to explore the Martian surface for years beyond their expected
lifespans. Their findings revolutionized our understanding of Mars, revealing signs of
past water activity.
Today's space robots. are - more advanced than ever. The Mars Curiosity and
¢  Perseverance rovers are equipped with cutting-edge technology; including high-
definition ‘cameras, environmental sensors, and sophisticated laboratories to analyse

- . soil"and rock samples. The Ingenuity helicopter, another marvel, .has demonstrated the
feasibility of aerial exploration on other pIanets achieving the first powered fllght on
L]
C. % Mars. :

The future of robots in space looks incredibly promising. Upcoming missions include
the Mars Sample Return mission, which aims to bring Martian soil samples back to
Earth for detailed analysis. Autonomouss robots are also being designed for. asteroid .

‘ .- mining, extracting valuable resources from these celestial bodies. Concepts for robotic  *
habitats on the Moon and Mars are in development where robots will construct -and '
maintain bases for future human explorers. _

. Robots offer numerous bepefits in space exploration. They can endure harsh

_#  envirbnments that would be-lethal to humans, operate continuously without the need

. for rest, and perform complex tasks with precision. However, challenges remain, such

. as communication delays between Earth and distant robots, and the technical

v+ - . difficulties .of building machines that can withstand extreme corditions and perform

i Vet autonomously for extended periods. :

Robots in. space have become indispensable partners in our quest to explore the

: cosmos. They extend our reach, allowing us to gather data and make discoveries that
« . would be impossible otherwise. As technology advances, the ro]e of these mechanical
_  explorers will only grow, bringing us closer to the stars and paving the way for human
® - - presence beyond Earth. B

-
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VISUAL ARTS FROM SPACE
ASSOCIATED ASTRONOMERS

Phases of the Moon Captured by Aditya Pawar, AIASC Participant.

Moon Captured by Zeeshan, Club student.

AUGUST 2024
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Milkyway Captured by Mr. Ranjith Kumar E, Team Lead,
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HISTORICAL EVENTS HAPPENED IN AUGUST

INDIA ON THE
MOON!!!

A nation holds its breath as an unseen scientist calls out the status of a spacecraft. Eyes
stay focused on a screen as anticipation builds. Would this spacecraft have the same
ending as its predecessor did four years previously? Or will the conclusion be different?

On 23rd August 2023, at three minutes past six in the evening, local time, India got its
answer. Chandrayaan 3's lander, Vikram, and rover, Prgyaan, had safely soft-landed on the
Lunar surface. With this success, India became the fourth country in history to
deliberately land a spacecraft on our nearest neighbour.

i That was not the only achievement.

The position of Vikram's landing, near the lunar south pole, made India the first country: to
land in the previously unexplored region. The moon's south pole has an uneven surface
and is full of craters and boulders making it tricky to land safely there. Vikram's landing
site, now called the Shiv Shakti Point, is on a plateau that is south of the Mazinus crater
and west of Boguslawsky crater. When compared to Earth, the latitude is similar to the
edge of Antarctica on Earth. Until January 2024, this was the furthest southern landing on
the moon.

Launched on 14th July 2023, Chandrayaan 3 was the Indian 'Space Research
Organization’'s (ISRO's) third lunar mission and is to follow up on the previous two lunar
missions. Chandrayaan 1, ISRO's first lunar mission, launched 15 years earlier discovered
the presence of water molecules on the moon and the presence of an atmosphere during
the lunar daytime. Chandrayaan 3 built on the discovery by looking for the presence of
water on the lunar surface.

The lunar south pole was targeted as sunlight, in certain areas, never touched the surface:
This could preserve any potential lunar ice on the surface. If enough water is found, the
region could, in the future, support humans living on the moon and supply propellant for
spacecraft travelling to Mars and further away. Other space programs are also interested
in the region and plan to visit it.

The spacecraft carried five scientific instruments to study the physical characteristics of
the Moon's Surface, the lunar atmosphere and tectonic activity below the lunar surface.
The robotic duo will collect the information over one lunar say, or 14 Earth days, after
which the spacecraft batteries will drain.

The success of Vikram's lander and Prgyaan’s rollout will be celebrated annually on 23rd
August as National Space Day.

www.space-global.com
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PINPOINTING THE STARS

' '_' On 8th August 1989, Arlane 4 launched |nto the skles Aboard is a. preC|ous Cargo Tuilt by the European
"aerospace industry .for the European Space Agency. Celebrations -of the Hipparcos launch nearly turned to.
. disappointment when ‘one of the booster motors failed, ‘and the" spacecraft could ‘not reach the -planned

altitude. However a quick" solution from the ‘scientists allowed for the'mission. to continue, -though.the -

spacecraft was to be-in ah elongated orbit which rls'ked radlatlon damage to the solar panels Fortunat_ely

the panels were more reS|l|ent than expected AR it s

L H|gh Precision-Parallax Collectlng Satelllte or Hlpparcos was the first - spacecraft |n space t,hat was.'focused

on precision astrometry. The spacecraft: was to map the sky more accurately than ever before. This was done .

by measuring the intrinsic brightness, proper motion and parallaxes of the stars’(t6” calculate ‘the distance

" and.tangential velouty of the object). Combining these values_with the redial velo<:|ty measurement from

"Hlpparcos was alsq named after H|pparchus of Nlcea -8 p|oneer in .catalogumg stars and measurlng their -

spectroscopy SC|ent|sts can calculate the ‘motién of the st‘ars

-~ distance. ‘He tracked the measurements of the stars until-he eventUally produced a catalogue with 1080 stars
whleh he described as brlght or small.-His’ catalogue was® the flrst of the- many 10 be complled

q 1

'The m133|on collected data untll March 1993 with the mlss#)n termmatlon occurrlng in August 1993, 4 years

stars mapped to a precision of one m|ll|arcsecond Ar' accuracy that earth-based observatorjes are unable to " Z

after launch. During this time, each star selected: for the: study was observed 100 ‘times. When -the . mission ..
“terminated, all the mission goals were successfully fulfllled W|th more than 2. mllllon stars mapped out to :

g

varylng Ievels of preclslon s : # it W TR

'_l'hese stars.were listed in 3 d|f‘ferent catalogues l.—llpparcous Catalogues publlshed in 1997 contamed 118 218

‘reach due. to the atmosphere. Published at the ‘same'time, the Tycho Catalogue, named-after Tycho Brahe,
contained 1 058 332 stars to a lesser precision. 3 years later, in 2000, Tycho 2 catalogue was published with

2,539,913 stars. Altogether 99% of stars_ with a magnltude of il s.tars that are almost 100,000 -times fainter

' than Slrlus were catalogued

o Hlpparcos not only gave an unprecedented 3D view of: the distances and movements of stars in the V|C|n|ty

of ‘the: Sun and the ‘Earth, ‘but it has also changed our view- of the - unrverse The data from the mission has

- helped us predlct the’ impact of Comet Shoemaker- Levy 9 on Juplter identify ‘stars that.are close to_the $un,

force, us ‘tg rethink. our theories, and ‘make the umverse b|gger and younger whlle COnflrmlng Elnstelns .

predlctlon on the efféct of graV|ty on’ starl|ght

'Though Hlpparcos WES unprecedented in the data it prOV|deaIt was stlll a ploneermg mission. Its work is °

s -currently belng reflned by ESA's GAIA mission, launched in 2013

39 -
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through grawtatronal waves.’

_NEUTRON STAR COLLlSlONS

On 17th August 2017, a chirp is heard at two of the ‘three Laser Interferometer Gravitational-Wave

- Observatory (LIGO) detectors. Approximately, at the'same time, across the pond, Virgo long form

VIRGO) detects the same signal. Unlike the previous gravitational wave detections, which lasted a
fraction of a second, the chirp heard at 8.41 am. EDT lasted approximately 100 seconds.

Nearly two seconds after Ligo first detected the stgnal the INTEGRAL spacecraft and NASA's
Fermi space telescope detected a gamma-ray burst (GRB170817A) from the same region in space.

These initial detections enabled- the launch of foIIow up observations of eIectromagnetrc radiation

by telescopes around the world.

For the first time, a co|||5|on of two neutron stars has been detected and they were detected

Gravitational waves are ripples through space-time and result from the most violent and energetic

~ processes in the universe. They were first predicted by Albert Einstein in 1916 with his theory of

relativity but were only detected for the first time in 2015, a century" later. The strongest
gravitational waves are ‘formed from the collision of black holes, neutron star mergers and
supernovae. They travel at the speed of light carrying information about their origin. Meanwhile,

neutron stars are.the smallest, densest, stars known to exist and are formed when massive stars *

explode in supernovas.

- w

GW170817 was the first ‘gravitational wave observation which was confirmed by non-gravitational
means. It was also thé first time that humanity observed a cataclysmic astronomical event through
gravitational and electromagnetic waves. Due to this, GW170817 is the most precise sky localization
of all detection thus far. It originated from the NGC 4993 galaxy approxmately 130 million light
years away. : .

The detection, which showed the expected characteristics of an inspiral of two neutron stars,
marked a significant breakthrough for-multlmessenger astronomy, thus enabling a new way to do
astrophysics.

The detection'of GW170817 confirmed scientists' predictions of a neutron-neutron encounter while
solving. other mysteries. Besides confirming that the collision between two neutron stars results in
gravitational waves, it confirmed that gamma-ray bursts are a result of neutron star mergers as well
as the resultant powerful jets that emit light across the electromagnetic spectrum It also solved the
decades-long question of how elements heavier than iron are synthesized.

However, while GW170817 solved old mysteries, it also created new ones. GRB170817A was one of
the closest gamma-ray bursts to Earth yet the signal was weaker than expected.

Finally, almost 1500 scientists and engineérs across 100 institutions studied the merger. 70
observatories across the world and in space observed the aftermath of this merger.

The discovery and subsequent observations of GW170817 were awarded the Breakthrough of the
Year award for 2017 by the journal Science.
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~ DISCOVERING MOONS OF MARS

In August 1877, Amerlcan astronomer Asaph Hall made a monumental contrlbutlon
to our understanding of Mars by discovering its two moons, Deimos and Phobos.
Asaph Hall, working at the United States Naval Observatory (USNO) in
Washington, D.C., utilized the 26-inch refracting--tele'scopé, one of the most
powerful instruments of the era, to achieve this remarkable feat. -
Asaph Hall's quest to discover Martian moons was driven by the long-standing
’ fascination with Mars and-the hypothesis that it might possess natural satellites.
On the night of August 11, 1877, after several days of diligent observat|on Asaph
#l Hall spotted a faint object near Mars. Through meticulous calculations and
= o -observations, he confirmed the obJect s identity as a moon and named it Deimos,
: after the Greek god of terror and son of Ares (Mars). Deimos, the smaller of the
two moons, has a mean radius of about 6.2 kms and features a smooth, “slightly
Alongated“shafe covered in regollth (a layer of loose, fragmented materlal)
‘August 17 1877, Asaph Hall discovered a second object in
hIS ob-ject larger and nearer to Mars than Deimos, was
= 100 an“%‘ hi‘e’ﬂ ‘Phobos, after the Greek god of fear
the rgen moon has a mean radius of about

‘ce,‘lnc?i{: Jthe prominent -
_ : 3
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KORABL-SPUTNIK 2

On August 19, 1960, the Soviet Union launched Sputnik 5, a ground breaking mission that would
pave the way for human spaceflight. The spacecraft, also known as Korabl-Sputnik 2, carried a
diverse biological payload, including two dogs named Belka and Strelka, forty mice, two rats and
several plants and insects. It was part of the larger Sputnik program and is particularly notable for
carrying the first living beings to space and returning them safely to Earth.

The primary objective of Sputnik 5 was to test the feasibility of life support systems and study
the effects of space travel on living organisms. Achieving a low Earth orbit, the spacecraft
completed 18 orbits over approximately 25 hours. The spacecraft had a mass of 4600 kg and
contained a sealed pressurized cabin. Throughout the mission, the onboard animals were closely
monitored to observe their behavior and physiological responses in the microgravity environment.

Belka and Strelka, the canine cosmonauts, showed signs of stress initially but quickly adapte

conditions.

On August 20, 1960, Sputnik 5 successfully re-entered the Earth's atmosp
recovering all the animals alive and in good health. This successful recovery
achievement, proving that living organisms could endure the rigors of space

Sputnik 5's success had far-reaching implications. It demonstrated
spacecraft systems, including life support and re-entry technologies. B
instant celebrities, symbolizing the triumph of Soviet science and teg
puppies was gifted to U.S. First Lady Jacqueline Kennedy by Sovie
highlighting a rare moment of goodwill during the Cold War. Th
groundwork for future human spaceflights, culminating in Yuri Gaga

Sputnik 5's successful mission marked a major milestone in space

living beings could survive space travel and re-entry, which wa
space missions.

Korabl-Sputnik 2. (Credit: © 2009 Anatoly Zak)
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As the monsoon season _arrived, bringjing with it refreshing showers and .
vibrant greenery, SPACE India embraced the opportunlty to foster -a stronger -
wo.rkplace communlty through our "Mansoon. Fl.esta theme, This celebration
_not o‘nIy honouréed the beauty of tne' rai'ns but also hlghllghted the
rmportance of togetherness and engagement among employees‘ b 3

-N{?'*

(S] FESIIUALS R?

g

THe program commenced W|th a
Merchandise DeS|gner who‘ fntroduce :

share their chertlshed mongoon memor

,cthdHood mB ehts ‘spept playlng in the

frlt'ters with | m|Iy .angd enl ing. the re

rain, Some remlnlsced abo‘u

the various sessmns led by ants dur g ralny'days

e . - 7 B $Y ‘ " AUGUST 2024

% 5 WV\rW.space'—g‘loba['.'com



 AUGUST 2024

.. @) SPACE

EMPOWERING LIFE

Our _Managing_ Directors, Mr. Mitul
Jain and Mr. Shivam,Gupta, shared
their own monsoon memories and

continued - « with A ‘the
acknowledgment. of birthday's work
anniversarie.s “and  new joiners,
followed* by the announcement of
the "Spacian. of the Month” award
whrch was cogferred upon Mr.

SPACE ARCADE website with his
tlmely © delivery; technical
prof|C|ency and dedlcatlon to the
project, “the - website - I|nk
WWW. spacearcade |n/

The event featired a cake- cutting ceremony, dellghtful lunch -and

'refreshments alongside an - excmng game, "Grab the Cup,” WhICh brought

out everyon-es con'\petltlve spirit and laughter. The program concluded
with a photo session and a group dance, cementing the Monsoon Fiesta as

B2 celebration of undty, creat|V|ty and growth. _
. Through this event, ‘we reinforced our commitment to bU|Id|ng a strong

workplace communlty and created Iastlng memories.
_Join.our Space Team and-.be & part of such fun moments that we create at
workpla_ce, visit: http://www.space- glob.al_.com/career/. .

Bl made important announcements for -
B the - month. The celebration

Davesh Thakur. for his, exemplary"
‘work-in IT ‘and developing ‘the new -

. _ www.space-globalicom

44



GALACTICA

TRAIN YOUR BRAIN

1 3

n CROSSWORD

4

AN

ol

Across

- Down
i 1. Who invented the Alternating current?
2. Where did the Chang'e 6 mission land on

5. What is the name of India's winged vehicle
used in the RLV LEX-03 test?

7. Which company was chosen to design and
construct the U.S. Deorbit Vehicle?

8. What does the Perseverance rover carry to
detect sounds on Mars?

9. Which Asteroid did Giuseppe Piazzi discover
in 18017

10. Which type of black hole is formed from the
gravitational collapse of a star?

the moon?

3. How many Craters did
Research Laboratory (PRL)
Discovered on mars?

4. Which Planet has its one year equal to 687
days on earth?

6. What is the fine powdered soil on the
surface of moon called as?

the Physical
in Ahmedabad

L T T P P e TP P T

®  J
ASTRONOMY WORD PUZZLE T %]
Find the galaxies from the mixed letters and mark them. E
Galaxies Eelelefelalal  fe] -
[i]e[h]|a[n]n]c[a|t[t][f]r]i[e]d]
MOSHOCKEYSTIICHK SCULPTOR o T ;
Hockey sTIck| @ S ESCTLTES 72 CY CVCT R 1
UWHIRLPOOLMHRTA GRASSHOPPER N = e v .
SPIDER > T 2 ! .
I AMPEEIKABUOUOHTIK Rl Q i 5 % B
CMLUCENTAURUSC SUNFLOWER e phluletolelals
PARAMECTUM c oo U5 18
EIORIOT|TIU|AKIUWU EOT HEDUSA e [lelsTsTile]r]
PEEKABOO = il [
M M OREWOLTFNUSTETSD TADPOLE = -
K ELAIW AIS|S|GIULIP|T|0|R| TRAGEN . € s G ENINRIEWIOIRIK'S P J
o |l KNSPOYCONDOR X
RDOLUSDTTOMPHT ;}E"I‘;f';gf “; __R_;Z_E__HAHELINRJYG
A UFTFTIMHSDERPTFA HAYALL 9 CPDAMILKWAYWTAQ
2 Il 1 DNXBEBGGRUJRYVY
PSGRASSHOPPERTD @ NNLTCUGHERYVJIA
KATPISPIDERMWPLP < UWEECARTWHEEL Z
SHLNJMICEJWVPBSB
LUTPHPMAYA ALLUPDO OEFNIVWUOBQDKD
R I A I PORTERBMDGOS.L SEMECOMETEVYVFDD
OLTEZEMRYJSRIE
UNMULUGNAIRTRE HXPANDROMEDAEGC
l TEB | PP BUETERIFIEY
**Answers for this month puzzles will be shared in next magazine. GGYZAJUWBMDGHSEB
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CHECK OUT SPACE OFFERINGS

ol . Goax
See Beyond The World

We Live In

Explore a wide range of 4
TELESCOPE | BINOCULARS | MERCHANDISE 4

www.spacearcade.in

ASTROPSRT

Travel To Do Astronomyz'

Or Do Astronomy While Travelling

EDUTOURS | CORPORATE TRAVEL | FAMILY TRIPS | SPACE CAMPS

www.astroportglobal.com

Experience Universe Now at:
9 Rajasthan | Uttarakhand | Ladakh | Kerala | Karnataka
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