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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.

4 A ( )
CMD's Message MD’'s Message
Space and Astronomy Education is integral to
Q are the future for the humankind growth and it
i a 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 AND THE AMERICAN CENTER COLLABORATE.
RECOGNIZING A NEW ERA OF INDO-US RELATIONS

India and the United States are bound to initiate a groundbreaking
journey with the launch of an astronomy and space science
AM E QlCAN workshop series by SPACE India and the American Center, New &
C E NTE R) Delhi. It aims at fostering space science and astronomy education at [FEE
the grassroots level. This marks a significant milestone in the

NEW DELHI enduring saga of Indo-US relations, underscoring the depth and '
vitality of this historic partnership. :

SPACE India conducted the inaugural workshop titled "Get Set, Make Hydraulic System for Space &%
& Applications” on May 13, 2024, at the American Center in New Delhi. It was tailored exclusively for students
aged 13 to 18 and was provided free of charge.

i Dr. Sachin Bahmba, Founder, Chairman & Managing Director of the Space Group, led the initiative with
| exceptional proficiency alongside his dedicated team. The participants were deeply engaged throughout the LTS
workshop, finding inspiration and rejuvenation in a series of informative and entertaining activities that [ &
underscored the interactive nature of learning.

The students understood the dynamism projected by the fluid mechanics. Equipped with this knowledge, they
crafted astronomical models inspired by space, driven by foundational principles. This instilled a profound
appreciation for space exploration. Participants unraveled hydraulics’ fundamentals, and its applications in
space, and navigated through problem-solving challenges.

The workshop offered hands-on engineering experiences such as constructing a working model of a space-
inspired system and exploring real-world applications of hydraulics in space exploration.

“The profound impact of the workshop was remarkable, with attendees gaining newfound
appreciation and respect for the opportunities presented. Their enriched understanding will
undoubtedly catalyze further exploration and discovery, opening doors to a world of
possibilities previously considered beyond reach”.
~ Dr. Sachin Bahmba (Founder, and CMD, Space Group)

This marks the inception of an extraordinary journey. It promises to touch the lives of countless individuals,
empowering them to explore both themselves and the wondrous realms that lie beyond.

Americ|
Center
New Del
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"ALL INDIA AS TEROID SEARCH CAMPAIGN

(AIASC)- 2024"
iASTTRONOMER

SPACE has been nurturing young minds across India since many years, providing them with a unique
opportunity to explore the cosmos. This remarkable journey has led to several groundbreaking achievements
and discoveries of asteroids, all thanks ‘tosthe -enthusiasm and dedication of Indian school children. rInitiated in
2010 by SPACE: India, the AIASC now enters its remarkable 15th year, symbolizing a decade and a half of
pioneering excellence. What began as-an amblt:ous endeavor has etched a Iegacy of exemplary achievements,
setting the standard for innovation' and success i’ its wake. The AIASC has been instrumental in identifying
celestial wanderers that were previously unknown: 2 Numbered Asteroid Discoveries, 76 PrOV|S|ona| Discoveries.
of Asteroids, 2 Special Discoveries, 11,325 Preliminary Discoveries of Asterdids, .62 Near-Earth Object
Confirmations and 1636 Near=Earth' Object Observatlons The AIASC is not just é natlonal initiative; it's an

exclusive international forum for Indian. students and amateur astronomers. Collaborating with the.International

Astronomical’ Search CoIIaboratlon (IASE), led by Dr ‘Patrick Miller of .Hardin-Simmons University in Texas,

SPACE India brings cutting-edge data analysis and speuahzed software to the forefront.

The 2024 campaign is running-in two phases: Phase I: May 31st, 2024 to June 25th, 2024 and Rhase II: July 1st,

2024 to July 26th, 2024; |nvoIV|ng 600 teams with over 1200, participants in both ‘the phases. 300 teams of
phase 1 are already registered and. tramed with us |nc|ud|ng 15 teams ie. 30 members from iAstronomer club

(Online Astronomy club of Space Indla) while. the' Other 300 teams will be trained in the upcoming phase 2 of
the campa{gn SPACE conducts training sessions uslng Astrometrica Software.

The Al India Asteroid Search Campaign is an mterha’uonal science project exclusively for Indian school students

and amateur astronomers. Partimpants gain access:to datasets from the Pan-STARRS observatory in the USA,

& enabling them to hunt for. aster0|ds Importantly;. all observations of Near-Earth Objects (NEOs) including
. ] . asteroids and comets c__ontr_lbute to :NASA Jet Propulsion Laboratory's NEO tracking programs, crucial for
u B Earth's safety. SPACE India has successfully-coordinated this prestigious campaign for the last 14 yeafs,
2w | ‘ fostering aspirit of curiosity and discovery among _t':h'e",}.next generation of cosmic explorers. -

.-, \_";\b ; The AIASC isn't just about discoveries: it's abqut__h‘é'hds—on learning and real-time reséarch. Their observations

contribute to the NASA Near-Earth Object ((NEQ) Program at the Jet Propulsion Laboratory in Pasadena,
California. These budding astronomers have already confirmed discoveries of Main Belt Asteroids, adding to our
understanding of the solar system, As SPACE India extends its invitation for the AIASC 2024, we invite young
stargazers, dreamers, and cosmic-.enthusiasts t-c‘)__:-:join this celestial quest. Who knows? The next:numbered
asteroid could bear your namel Let's'continue Ghr?veling the mysteries of the universe, one asteroid at a time,

'l 4 T ol CXRTRSRIR o - @.SPQEE“ e
AIASE sag . All |H[||A ASTERODID SEARBH CAMPAIGN
.= | ALLINDIA ASTEROID ' ——
B NSENRCH[CAMERI GNEF2024 - . 3
MOST PRESTIGIOUS PROJECT FOR STUDENTS M||__|_|;|r1: ;;:;:;;;unr
in collaboration with IASC

INTERNATIONAL ASTRONOMICAL
SEARCH COLLABORATION (IASC)

Phase | - May 31" to June 25°, 2024
Phase Il - July 1" to July 26", 2024

Project Collaborators:- g - - 2. ®. @ € ®- 6 o O 0@ -
< e N S NN A IR
|Pan-STARRS), Hawail, USA
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lNSTRUMENTATlUN WBRKSHUP

|ASKR0N0MER

Ih an .era Where ‘water conservatlon is more crltlcal than ever, we recently hosted an enllghtenlng online
workshop titled Instrumentatlon Workshop: Water Filter." Hosted by Miss llma ‘Ansari, the workshop was
- designed to educate partrcrpants ‘on the vital importance of wate‘r the necessity of its conservation, and
the |n,tr|cate processes of water frItratlon The* workshop commenced with a comprehensive . presentatlon
“that dered into the srgmflcance of water in our‘daily Jives and-the urgent heed to coenserve thls precious
g reSource Attendees were |ntroduced to various, water filtration. processes |nc|ud|ng the sophrstlcated
o systems used by astronauts aboardthe International Space Station (ISS) to ensure a cIean water supply in
"'space One of the highlights of the workshop was the "Make Your Own Water F|Itrat|on System segment.
2 Partlclpants wer.e guided through the creation of a simple water filtration system’using everyday materials.
Each attendee made his/her ‘water filtration system with a.reusable plastic ‘bottle by putting different
'Iayers of cotton, soil, sand, charcoal ‘and gravel- wrthrn it. This. basic' "hands-on activity not only
demonstrated the. prln(:lprles of water filtration but aIso allowed partlclpants to filter dirty water and
witness the purification process firsthand. The session was not only educational but also highly interactive
and enJoyabIe Participants actively engaged in the,process, sharing their experlences and showcasing their
homemad? water filtration systems. The workshop concluded with a ‘'sense of accomplishment and a
" newfound’ apprecratron for the technology that makes clean’ water accessrble to us, whether on Earth or in
_the vastness of space. ' L ‘ G :
-Overall the WOrkshop was a resoundmg success, Ieavmg attendees empowered W|th the knowledge to
apprecrate and contribute to water conservatlon efforts It was, & remrnder that each of us has the power
to make a dlfference X '

Sgnw O S ading Tew- B 4

iASTRONOMER | |

r@ SPACE’

Let’s make our own water filtet~ , ° [o%]

o Vedes Per ticipanits
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live telescope views, and interactive

“the moon’s geology. .
* After the presentation, Mr. Ashish l\égl $

WEBCAST: FU
iASTRE

Spa'ce India's Ed-Tech team rece
offering a virtual full moon obsel
telescope, participants explored
Kriti Jain, with iAstronomers T.
provided an educational and en

4
ic’t i‘

from host Mrs. Kriti Jain followed bytbe

)

telescope which prowded:mcredlbly(fearj
further explained the  working an enefits ~of Using.
astronomical observations. The live

ession wa
allowing participants to see the-'moor%and other

Kripita Srivastava also contributed by showi moon

allowed participants to compare the views fro T

that even smaller telescopes.can provide impressive ob
In addition, to the live ‘observations, host Mrs. Kriti Jain introduced a fun activity of the
moon phése calendar. ‘This. interactive segment helped participants- understand the
different phases-of the moon and how they chénge over time. To conclude the webcast,

ator
oe. This
emonstrated

an interactive quiz was held which allowed participants to test their knowledge about the

moon and the information shared during the/session./It was a lively and fun way to
reinforce learning, and participants enjoyed "the challenge “and friendly competition:
Throughout the ‘webcast, the hosts and facilitators maintained a dynamic and engéging
atmosphere ensuring that all participants felt included and could easily follow along with
the various segments of-the webcast. '

In conclusion, the full moon observation webcast by Space ‘India’s Ed-Tech_team WERRE!
great success. The combination of amazing presentation, live telescope view, activity and
quiz created a rich and memorable experience for all iAstronomers involved. The event
not only showcased the beauty and complexity of the moon but also'fostered_ a deeper
appreciation for astronomy among the participants. The webcast left a lasting impression

and inspired many to continue exploring the wonders of'the night sky.

oup Highlights
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WEBINAR: RENDEZVOUS IN SPACE

iASTTRONOMER
= e "ENTE w L

" How do we dock to a spacecraft that is executing an orbit?

« Final docking Rendezvous in Space. I—Og'St'CS Plannis
4 ¥ Factories in Orbit

Venkat Narayanaswamy \
Professor, North Carolina State University§

The American Center and Space India in Delhi recently hosted a captivating webinar featuring Dr. Venkat
Narayanswamy, a distinguished logistics and supply chain-management expert. The event focused on the
intricate topic of "Logistics Planning for Factories," specifically within the context of the burgeoning Orbit
initiative. This initiative aims to revolutionize the logistics and manufacturing sectors by leveraging advanced
technologies and strategic planning. b '

The webin@racgmm_enced with a warm welcome from Mr. Vikas of the American Center, who emphasized
the importénce of logistics in today’'s globalized economy. Dr. Narayanswamy, with his extensive
background in logistics and his current research on the Orbit initiative, provided a comprehensive lecture
that was both educational and inspiring for the iastronomers attendees, which included industry
professionals, academics, and students. Dr. Narayanswamy began by explaining the basics of logistics
planning, emphasizing its crucial role in optimizing manufacturing operations. He detailed how effective
logistics planning involves the strategic coordination of procurement, transportation, inventory management,
and warehousing.

A major highlight of the lecture was the Orbit initiative, which integrates space technology into logistics. Dr.
Narayanswamy described how satellites and orbits can be used to enhance logistics operations: Satellite
Monitoring, Global Connectivity, Guidance, Navigation & Control and Satellite Docking. He discussed the
importance of precise coordination in logistics. Just as satellites dock and transfer resources seamlessly in
space, logistics operations must ensure the smooth transfer of goods at various stages of the supply chain
to maintain efficiency and reduce downtime. Moreover, Dr. Narayanswamy touched on the emerging space
economy and its implications for logistics. He elaborated on how advancements in space technology and
the increasing commercial activities in space are creating new opportunities for the logistics sector. This
includes the potential for space-based manufacturing and resource extraction, which could drastically
change supply chain dynamics and logistics planning on Earth. He shared several case studies to illustrate
the practical applications of the Orbit initiative. These examples demonstrated how companies have
successfully used satellite technology to streamline operations, reduce costs, and enhance customer
satisfaction.

Following the lecture, an engaging Q&A session allowed attendees to interact directly with Dr.
Narayanswamy. Participants posed questions about the practicalities of integrating space technology into
logistics, the cost implications, and the potential for small and medium-sized enterprises to adopt these
innovations. The event concluded with a vote of thanks from Mr.Vikas, who expressed gratitude to Dr.
Narayanswamy for his enlightening presentation. Attendees left with a deeper understanding of how space
technology can revolutionize logistics planning and practical strategies to implement in their organizations.

JUNE 2024
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© . SPACE EXTRAVAGANZA A

., Students of the UITS Programme at Delhi Public School Greater Fandabad showcased |ngen|ous workrng
models based on the theme "Beyond Space” to parents.and guests durlng the Schalar Badge Ceremony 2024w
The event on 11 June 2024 highlighted creativity, innovation, and hard work, ‘with students proudly presentlng

" their projects. Held at the school, the exhibition* testified to the .students’ «dedication *and" the supportwe '
-environment fostered' by the schooI Dr. Sachin Bahmba, Founder and Chairman of Space Group of Companles g
and Guest .of Honor, ||stened carefully as students- explained each project and prarsed their efforts, especially

$ica glven his background in the field of space. The worklng models: spanned various subjects showcasing diverse
interests‘and talents 'Students detailed the msplratron creation process, and, chaIIenges th‘éy faced.-As the event °
concluded, a sense of achievement was evident among the students Their ‘suécessful presentattons the result

il of ‘weeks of hard work, inspired- future projects. The evént cel.ebrated ‘stident |ngtenu|ty and underscored th’e
'|mportance of fostenng creat|V|ty and prattical sktlls : . . o =

' Embark ‘on a cosmlc journey with our
_lyoung space . ‘explorers, - _KR . _
Mangalam®* World School Gurgaon .
recently hosted a spectacqlar' space-,
themed " * fancy - dress event,
. captivating  the |mag|nat|0n " of
budding astrenauts from classes 1
. and 2. From sthmerrng stars’ to
[ -mtergalactlc heroes the, event was & .
'dazzllng dlsplay of creatwrty -and
'-'enthu5|asm as students donned theLr
'steUar ciostumes brrnglng the
mysterles of the-unrverse to life.:
Amldst the’ tW|nkI|ng |Igh.tSt ahd:
“swirling gaIaX|es our bttle astronauts
'_showcaSe‘d their  cosmic . flair,
inspiring .. wonder and * curiosity in

‘every corner of the galaxy! 2 _
* T . o "y 1 =t % ‘\‘

A

.

- T - ' i e
i > X L ik



GALACTICA
ASTROPSRT

M= A
/

B - -

ASTROPORT

INDIA'S MOST LOVED
STARGAZING DESTINATION

Astroports are the first concept-based unique tourism Astroports are built to provide not only the comforts and
destinations in India focusing on experiential learning. facilities of a ‘conventional’ tourist destination but also lead to
The strategically designed serene sites are located in exploring and learning through well researched and well-
nature’s lap far away from the polluted cities with a presented programs/activities.

heavy twinkling sky above.

They are located near popular tourist attractions to ensure Astroport hosts special events during meteor showers,
the mesmerising experience of amusement, adventure & eclipses, and other celestial occurrences. Witness these
exposure in Astronomy learning and thus, making it @ must- phenomena under expert guidance. Astroport

visit place for all ages/categories of travelers. represents a comprehensive effort to make astronomy

more accessible and engaging on a global scale, by
providing educational opportunities for everyone.

Visit: www.astroportglobal.com
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EVENTS AT ASTROPORT

ASTROPSRT

Astroport's Celestial

Challenge:

Astroport's Celestial Challenge: The Half
Messier Marathon last month saw guests
and expert astronomers collaborating to hunt
over 50 deep sky objects in a single thrilling
night of discovery.

' ASTROPSRT

Our expert astronomers guided guests
throughout the night during this event. Sat
under blanket of stars and hunt down 50+
deep sky objects . Half Messier marathon
took place on nights of 5th-9th May 2024.

Half messier marathon started at 1700 hours
and gone till 5:00. The Half Marathon tooks
place during no moon nights after every
quarter. Guests leamed astrophotography,
telescope handling skills and various facts
about celestial objects.

®

This event is perfect for both seasoned

astronomers and enthusiastic novices,
offering a unique opportunity to explore the
wonders of the night sky. Discover, challenge

yourself tospot stunning celestial treasures.

This extraordinary event not only deepened
participants' astronomical knowledge but also
fostered a shared passion for the night sky's
hidden treasures.

ARTICLE BY:
HARSHIT MANHAS

Equipped with telescopes and star maps,
attendees scoured the night sky for galaxies,
star clusters, and nebulae cataloged by the
renowned astronomer Charles Messier.

The Half Messier Marathon not only tested
the participants' skills but also fostered a
vibrant community of astronomy enthusiasts,
making it a night to remember under the vast,
twinkling sky.

The Half
Nessier Marathon

Highlights included the breathtaking
Andromeda Galaxy, the vibrant Pleiades star
cluster, and the ethereal Orion Nebula. This
fostered a sense of community and wonder,
with enthusiasts sharing tips and marveling at
the universe's splendor.

Guests experienced the sky through high
tech world class telescopes. A few came
with their own telescopes and equipments.
The session is designed in such a way that a
person will never feel boredom.

© sARISKA | CORBETT

It helps amateur astronomers develop their
skills in locating and observing deep-sky
objects. Participants learn to navigate the
night sky, use sky maps, and operate
telescopes more effectively.

As the night will concluded, the glow of
satisfaction evidented on every face, marking
this event as a memorable milestone in
Astroport's celestial adventures.

FEEDBEACKS: Saw Deep sky objects, It was wow,
Telescope handling, we will recommend it 10@%
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CELEBRATING NATIONAL

explaining their chosen astronaut's achlevemeﬂts and Why they admlre them. The excitement was
palpable as the young students transformed into space explorers ready to share their knowledge and

‘ fsplratlons %

In their cIi'[:S's',,"'stue ts no’t only shared fa$C|§1aftln
becoming astronauts. Thelr heartfelt words - and

space.

with inspiration and a sense of wonder. Our
it; it is just the beginning.

National Astronaut Day was a memorable event, fill
young students reminded us all that the sky is not the
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INDIA MAKES BR[AKTHROU(.H BY TEST- HRIN(. N[W

- 3D-PRINTED ROCKET ENGINE

India has revealed a breakthrough that could accelerate its quest to become a space-faring nation. *

-

On May 9, the Indian Space Research Organization (ISRO) successfully conducted a hot-fire test
of a liquid-fueled rocket engine developed with additive manufacturing (also known as 3D prlntlng)‘

technology.

The engine which burns a hypergolic mixture of nitrogen tetroxide and monomethyl
for 665 seconds, marking a significant milestone. The engin
Polar’ Satelllte Launch Vehicle.

ISRO stated-that the innovative laser powder bed fusion technology utilized to manufacture the
engine reduced the number of engine parts from 14 to a single piece. This removed 19 weld joints
and considerably reduced the raw material utilization per engine.

The new procedure, for example, requires 30.2 pounds (13.7 kilograms) of metal powder, as
opposed to 1,245 pounds (565 kg) of forgings and sheets required by the traditional method. ISRO
claims that the new technology decreases overall production time by 60%.

The PSLV, which stands 145 feet (44 meters) tall, is one of India's workhorse launchers, alongside
the LVM-3. The rocket can carry up to 3,860 pounds (1,750 kg) of payload into sun-synchronous
polar orbits 370 miles (600 km) high. ] =
The milestone will help the country increase its launch rate. Ind‘ta has arn.bltlous gﬂs fo .human
spaceflight, including landing an astronaut on the moon and buﬂdtng a Iu‘har outpost byﬁeﬁ'
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A PS4 engine, used in the upper stage of Indla s PSLV r{)ckefgﬂ}ndergoes h‘ot fire testlng on May 9, 2024.

The englne was built using additive n%r'uﬂacturln‘g ina poterwb%akthrough for Indian rocket
technology (hn‘ége.creﬂ'ft |ISRO)
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~ Northern lights From massive Sular Flares
amaze skywafchers around fhe world.

An aurora show unlike any other is taking place in
the night sky, as a historic northern lights display
caused by severe solar storms paints the sky in
stunning pinks, purples, and greens. In the United
States, the northern lights (or aurora borealis),
which are generally only seen in the Arctic area and
northern Canada, were projected to be visible as
far south as Alabama or Northern California, with
NOAA officials reporting sightings even further
south. _ S

v

The powerful auroras were caused by a series of
enormous solar flares and coronal mass ejections
that erupted from the sun, blasting charged solar
particles toward Earth.

The northern lig
camper s te
! «

e

arth’s magnetic field on - =~

ategory G5 geomagnetic storm, the -~
owerful the planet has seen sinece the truly epic 3

storms of Halloween 2003.

The reason for all this, well: there's been. two sunspot
clusters, one in the northern hemisphere of the sun, one
in the southern hemisphere of the sun,”. These sunspot
groups, one-of which is already 17 times the width of
Earth, are releasing the most powerful solar flares seen
since at least 2017.

In-fact, NOAA SWPC experts reported that the sun
produced another large X5.8 solar flare overnight on
10th-May. X-class solar flares are the sun's most violent
eruptions.

Space.com Reference Editor Daisy- Dobrijevic
captured this view of the.northern lights from
Nottingham, U.K. on May 10, 2024. (Image

\ . credit: Daisy Dobrijevic)
e The sun is currently at an  extremely active
phase of its 11-year solar cycle;,-known as solar
maximum, - during which  solar flares = and
powerful coronal mass ejections can  occur
more frequently.

Such ~massive solar flares: can' cause radio
Z%E* blackouts, " interfere ~with. . power . systems on
~ Earth, and pose-a radiation risk to satellites and
astronauts in orbit, according to NOAA officials, The Aurora Australis, also known as the Southern
who added that NASA- was monitoring the  Lights, glow orange and red on the horizon over
event to see if astronauts would need to take waters of Lake Ellesmere on the outskirts of
shelter deeper inside the International Space  Christchurch on May 11, 2024 in this photo by AFP
Station. As of early Saturday (May 11), NASA  and Getty photographer Sanka Vidanagama. (Image
officials had indicated no need for such actions.  credit: Getty Images)
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Gopi Thotakura proudly displays Indian Flag
in space on board Jeff Bezos® Blue Origin

Holding up the Indian flag in space, Gopi Thotakura became tﬁst tourist from India to travel on Blue
Origin's NS-25 mission, which is being led by Amazon billionaire Jeff Bezos. For the first time since its
suborbital rocket was grounded in 2022, Blue Origin relaunched its much-discussed space tourism business
on Sunday, sending a six-person crew from West Texas to the edge of spa;ce.

The 30-year-old Thotakura initially raised a banner that said, | am an eco-warrior for our sustainable
planet," in a video that Blue Origin posted on social media. Then, inside the spacecraft, he declared, "India
into space," holding up a little Indian flag. As they float inside the spacecraft and gaze out the window at
Earth below, the six space travelers can be seen beaming with excitement.

After takeoff, the astronauts' capsule made its way back to Earth in around ten minutes. Ed Dwight, the
first Black astronaut candidate from the United States in the 1960s, was the oldest space traveler on the
Blue Origin voyage, at ninety years old. Jeff Bezos, the CEO of BlueOrigin, having personally traveled to
the edge of space in his space company's space tourist trip in 2021.

After Rakesh Sharma in 1984, Thotakura is the second Indian to travel into space as a space tourist.
Gopichand Thotakura, an Andhra Pradesh native, is a pilot and aviator who learned to fly before getting his
driver's license, according to Blue Origin. He now resides in Atlanta, Georgia in the US.

Coventry University in the United Arab
Emirates awarded him a degree in Aviation
Management and Operations. At Embry-
Riddle Aeronautical University, he earned
his | ‘bachelor's degree in, aeronautical
science. Preserve Life Corp., a global hub
for applied health and holistic wellness
close  to Hartsfield-Jackson Atlanta
International Airport, was co-founded by

N %

LLs Thotakura.
Gopi Thotakura is the first Indian to go to space as a tourist aboard Amazon |
founder Jeff Bezos' Blue Origin NS - 25 mission.(Credits:thedefensenews) : : =
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Space starkup Agnikul Cosmos successFﬂgP 4
launched Agnibaan rocket mlr/h

After postponing the launch at least four times, the Indi
launched its first sub-orbital test vehicle on Thursda
rocket engine ever.

On Thursday at 7:15 a.m., Agnibaan SOrTeD
mission that included numerous firsts. It is
second to use a private launchpad tha
spaceport that is now in service.

also the
ation's only

p launch in India, b
et up at Sriharikota,

assembled at a later time. Utilizing the 3D-printed
and cost of vehicle assembly during launch. The
reasonably priced launch services. The |IT Madras-
icle, which also showcased India's first semi-cryogenic

Engine components are usually mac
manufacturing technique shoul
company wants to provide sm
incubated business created.
engine.

oxygen that has been subcooled. The fuel for cryogenic engines,
ndia's largest launch vehicle, LVM3, is gasses that have been
ch vehicle is intended to take off from any location using its
dct that this was a suborbital launch, the vehicle can carry

The engine, known
like the one in
liquefied at very

The goal o t ission was to ascend ‘o a height of roughly eight kilometers before plunging into the
ocean. By | ‘Q}e fiscal year, the company intends to carry out its first orbital launch, which will
be ca ¢ i satellites into an orbit around the planet. They intend to offer a regular launch
'7' oming year./ This year, Skyroot, the other private launch company, is also expected to
irst orbital launch. Skyroot completed its maiden sub-orbital flight in 2022.

; é» team has worked incredibly hard for thousands of hours, and this is the result.” Srinath
=l Ravichandran, co-founder and CEO of Agnikul Cosmos remarked, "We are fortunate to have gotten the
chance and the complete support of IN-SPACe and ISRO to design and build original space capable
gear in India.

Agnikul Cosmos successfully carried out a su-orbital test-flight of its home-built 3D-printed semi-cryogenic
rocket Agnibaan from its own launch pad at Sriharikota (Image Credit: Agnikul Cosmos)
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NASA-FUNDED PULSED PLASMA ROCKET CONCEPT
AIMS TO SEND ASTRONAUTS TO MARS

Future deep space trips to Mars could be revolutionized by an inventive rocket technology,

reducing the time it takes to reach the Red Planet down to a few months. Many obstacles stand

in the way of the objective of landing humans on Mars, one of which being the rapid

transportation of heavy cargoes to and from the planet. Depending on the exact placements of
& Earth and Mars, a round-trip flight utilizing current propulsion technology would take nearly two
e years.

Howe Industries is developing the Pulsed Plasma Rocket (PPR), a propulsion device that will be
significantly more efficient than existing deep space propulsion techniques and allow a two-
. _month journey between Earth and the Red Planet. In particular, the rocket will have a high specific
impulse, or Isp—a gauge of an engine's thrust-generating efficiency.

According to a NASA release, this technology may potentially make it possible for humans and
~ freight to reach and depart Mars more quickly and efficiently than they currently could. The PPR,
which is based on the idea of Pulsed Fission Fusion, generates thrust for spaceship propulsion
using a fission-based nuclear power system that gets energy from the carefully regulated splitting

d of atoms. But compared to earlier ideas, the PPR is more compact, straightforward, and
“&> ' reasonably priced.

¢ It may handle significantly heavier spacecraft, allowing for greater shielding to be placed to lessen
7] a crew member's exposure to hazardous high-energy particles known as Galactic Cosmic Rays
during long-duration spaceflight. This would enable further range missions.

o, "The exceptional performance of the PPR, combining high Isp and high thrust, holds the potential
/ to revolutionize space exploration,” the statement continues. "The system's high efficiency allows
for manned missions to Mars to be completed within a mere two months."

After completing Phase | of the NASA Innovative Advanced Concept (NIAC) study, which
examined the propulsion system's neutronics, spacecraft design, power system, and required
subsystems, analysis of the magnetic nozzle capabilities, and benefits analysis, the PPR concept is
now entering Phase Il of the study.

In order to better safeguard crewed missions to Mars in Phase I, developers will build on the
evaluations from Phase | to refine the engine design, carry out proof-of-concept studies, and
design a spaceship concept. The PPR, which is only now accessible by robotic explorers, may
eventually help NASA get closer to building a permanent base on Mars.

An illustration of Howe Industries' Pulsed Plasma Rocket (PPR) concept. (Image credit: Howe Industries via YouTube)
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China just sent a Secret Mini-Rover to the Far side
~of the moon on its Chang'e B sample-return probe -

‘The China Academy of Space Technology (CAST) launched an auton‘omous"Lo"r'@‘_[\,(larcl'ij_.rqcket
into space on Friday, May 3. This marked the commencement of the nation’s Chang'e 6 mission,

which seeks to be the first-ever endeavor to gather samples from the secret far side of the moon
and transport“them to Earth. :

. S

_A lunar lander, the primary payload-of the rocket headed for the moon, is scheduled to settle on
Earth s blggest satellite .sometime in early June. Similar .to the Chang'e 5 mission, which
successfully returned lunar'samples-to Earth several months after landing a spacecraft on_the-moon
in 2020, the spacecraft will gather samples from the moon's surface there and then rocket them
back to Earth in a return module. =

-

It's unclear what the putative rover's.main.mission on the moon is. The Shanghai Institute of
Ceramics, which supplied a number of parts for the Chang'eﬁ mission, did, however, later translate
a statement to show that it possesses an infrared imaging g spectrometer, though it is unknown what - m—n

it is used for.-The robot's-mission will probably not last long because of its size and the conditions S
AL P itwill encounter on the.moon, according to SpaceNews. T =
. - = " S
_—
——

S |
b
L

A close up of China's tiny moon rover on the side of the The Chang'e 6 lander and its newly revealed rover were
Chang'e 6 sample return mission bound for the far side of aboard a Long March 5 rocket that launched May 3
the moon. (Image credit: CASC)
As part of the Chang'e 4 mission, which was the first to safely land a spacecraft on the far side of
the moon, CAST already has the Yutu-2 rover on the moon. It was launched in 2019 and is now
stationed there. Notable discoveries made by Yutu-2 thus far include the finding of tiny glass
spheres on the lunar surface.

China has shocked the globe with unidentified payloads on previous occasions. According to
SpaceNews, a number of spacecraft, including a Mars orbiter and the Zhurong Mars rover, dropped
covert mini-cameras to allow people to shoot selfies on or near the Red Planet during China's
Tianwen-1 mission to Mars in 2021.

A Chinese rocket carrying an unidentified payload crashed into the moon's surface in 2022, and
CAST has previously been coy about other activities, such as the death of the Zhurong Mars rover.
CAST plans to begin testing a new class of huge reusable rocket next year, with the ultimate
objective of landing humans on the moon by 2030. Like with the new rover, not many facts are
known about this expedition, though.
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ONA Polymerase Enzymes Make More
Errorsin Zero Gravity, Study Finds

A recent study reveals that an enzyme in the bacterium E. coli made more errors
copying synthetlc DNA ingzerongravity compared to normal gravity. This finding,
published in *Frontiers in Cell and Developmental Biology*, suggests that enzymes
might behave differently in space, raising congerns about their role in maintaining
DNA integrity during spaceflight. .

Aaron Rosenstein, the lead author and a bioengineering graduate_ student at the
University of Toronto, emphasized the need for further research into enzymes crucial
for life and survival. Susan Bailey, a radiation cancer biologist at Colorado State
University who did not contribute to the study, noted the importance of
understanding how space conditions affect enzymes like polymerases, which" are
involved in DNA maintenance.

Long-term space missions are known to impact astronauts' health, causing muscle
atrophy, bone density loss, vision problems, and potential brain damage. Astronauts
are also exposed to space radiation, which can break DNA strands or cause
mutations, increasing the risk of cancer and degenerative diseases. While the effects
of microgravity on DNA are less clear, Rosenstein's study aimed to investigate this by
focusing on DNA polymerases—enzymes that copy and repair DNA"

Rosenstein conducted his experiment aboard a "vomit comst," a plane that simulates
zero gravity through a series of steep ascents and dives. During 20-second periods of
weightlessness, Rosenstein activated a robotic setupi to mix a polymerase swith
synthetic single-stranded DNA, then halted the reaction as.normal gravity resumed.
The data revealed that the polymerase with proofreading capabilities*made slightly
more errors in zero gravity, though not always™statistically significant. However,
polymerases without proofreaders made evens more mistakes, indicating the
proofreaders’ role in correcting additional erro&u

Bailey pointed out that the study's immediat@ele ace to astronaut health is limited,
given the brief exposure to zero gravity and the use of a bacterial polymerase. Human
cells have multiple polymerases and robust error-correction mechanisms. Rosenstein
acknowledged the need for further studies to confirm these effects in human cells
and understand their significance.

Bailey also suggested that if polymerases are affected by microgravity, it could impact
telomeres—-DNA segments linked to aging. Telomerase, a polymerase that copies
telomeres, might be influenced by space conditions, supporting the idea that
spaceflight could affect human aging processes.

Overall, this research highlights the potential risks of DNA replication errors in space,
underscoring the importance of further investigation to ensure astronaut health on
long-duration missions.

R
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F’Rim THE EVES OF WEBB - MAY 2024

‘Webb Hints at 'Possﬂ)le /\tmospher

Surrounclm

Researchers using NASA's James
’Webb Space Telescope have
potentially detected: atmospheric
gases around 55 Cancri e, a hot

rocky exoplanet 41 light-years from
Earth. This is the strongest evidence
so far for an atmosphere on a rocky

planet outside our solar system.
Renyu Hu from NASA's  Jet
Propulsion = Laboratory, the lead
author of a paper in Nature,

emphasized that Webb is enabling
new science by characterizing rocky
planets. 55 Cancri e, also known as
Janssen, orbits very close to its star,
making its surface likely'molten.

Previous studies suggested a volatil
showing temperature variations and s

JWST Cracks'Case of %ated Exoplanet .

Exoplanet-WASP-107 b

Two independent teams of researchers .think they've figured

g lxoc,k,\z 'Ltoplanet

Exoplanet-55 Cancri

e—rich‘atmosphere, and Webb's data supports this,
pectral features indicative of such an atmosphere.

R archers using. NASA's James Webb Space

~ Telescope and Hubble Space Telescope have found

that the warm gas- t exoplanet WASP-107 b has
surprisingly little ane in its atmosphere. This
suggests the planet's interior is much hotter and its
core more massive than previously thought. The high

temperature is likely due to tidaliheating from its

slightly non-circular orbit. This discovery helps
explain WASP-107 b's "puffy" appearance without
extreme formation theories. The findings, made

possible by Webb’'s sensitivity, provide insights into
the puffiness of: other low-density exoplanets,
potentially solving a ‘longstanding mystery in
exoplanet science.

.

it out. Data from Webb,

combined with prior observations from Hubble, show that the interior of WASP-107 b must

be a lotytoastier than previously est

imated. The unéxpectedly high temperature, which is

thought to be caused by tidal forces that stretch the planet like silly putty, can explain

how planets like WASP-107 b can be
exoplanet science.

so roofy possibly solving a long-standing mystery in
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Gafaxles Actweiy F' rﬂtmgnn Ear[y
v ’:v__; Universe Caughit ];’gedmg on. Cold Gas

The James Webb Space 'I‘elescope (-JWST) is u-rquely capable of detectlng and
studylng galaxies that formed when the universe was just a few hundred million
years old, thanks to its mfrared capabilities. A Danlsh research team analyzing
JWST archival data dlscovered three such distant galaxies, surrounded by dense
gas predominantly composed of hydrogen and helium. This gas, which will

~eventually fuel star formation, indicates that these galaxies are still in the early

stages of development.

Lead author Kasper Heintz noted that without Webb, observing these early

galaxies would be |mpossmle The galaxies appear as faint red smudges in Webb’s
images, with spectra revealing significant amounts of neutral hydrogen gas. This
suggests the ‘assembly of hydrogen into galaxies, which will later cool and form
new stars. Dtlring' the Era of Reionization, several hundred million 'years post-Big
Bang, the universe's gas was opaque, only becoming transparent #)OUt 1 billion
years after the Big Bang due to the ionizing effect of stars. ;

The study found that these galames are primarily compos‘ed of young stars, as
indicated by large gas reservoirs. Researchers aim to further explore the gas's

distribution and composition and build larg mples to better understand these
early cosmic structures. *bb continues eed its mission goals, making
unprecedented discoverie early gala'x'y for ion. “r;

- -

This illustration shows a galaxy forming only a few hundred million years after the big bang, when gas was a
mix of transparent and opaque during the Era of Reionization. Data from NASA’s James Webb Space
Telescope shows that cold gas is falling onto these galaxies. NASA, ESA, CSA, Joseph Olmsted (STScl)
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WHAT S UPIN THE SKY - JUNE 2024

. LUNAR CALENDAR MOON CALENDAR'

JUNE 2024
- IMPORTANCE OF MOON PHASES
FOR. STARGAZERS ol

+ - One ml‘ght Wonder wh\y it is |mportant to refer to moon -
. phasi:'for st gazlng The'reason i$ that the phases-of. O
_ -the_ Moon “reflect _a great _ deaJ _of Mllumination, and

because the Moon is so close to us, it overrldes the ~ o@ T@

brfghtness of other celestial obJects X, 3
So, What -Moon phase is best for stargazmg” The New @’ETQ

Mooh -and “the” days |mmed|atje|y before and after the -

. new moon (Crescent phases)” are among the best times.~ @ _ 2] o _— 19 —
' for stargazmg Whereas the Remaining phases like -Full . . O 0‘
©  Moon, waxmg or waning gibbous, the first or ‘third® = @
. quarter Moon offers atime to zoom in and W|tness the 0
featurgsiof-the Moon. -~ - : e T T T R Ll

PLAN ETS VISIBILITY

Q BRIGHT DEEP SKY OB]ECTS

The Hercules Globular Cluster, also
e . LE. i A AR TR e ivseseesesensisy & known as the Great Globular Cluster fin -
- . ] Hercules (Messier 13), will reach its

Mercury d

Supenor conjunction 14 June;- Bes‘t in- the
evenmg sky at the endrof June, seen shining
at mag. -0.5, located 10° east of Venus

- Venus

iMorning planet, unlikely to be seen this

'Improving' morning - planet, rises nearly
three hours before sunrise.at the end of

Jupiter
Imprevmg mornrn§ planet, close dayllght

zenith in the sky with a. magnitude of 5:8. )
Sighted only from latitudes™ north of
33°S,-M13_is one of the brlghtest star

“clusters “in the Northern Hemisphere. A

“little telescope or: a pair of binoculars

can be used to see globular clusters. - : Lol

t.: In- the constellation Scorpius, the Ptolemy
Cluster (Messier 7) will be seen at a brilliant
« -magnitude of 33. Southern _Hemisphere
* latitudes south - of 35°N wil 'provide the

the cluster about - midnight local time. The
+* Ptolemy Cluster can also be*attempted to be
" seen with the unaided eye under dimly it sky.

" Three times the visible size of the Full

Moon, the Lagoon Nebula (Messier 8) : e -

conJunctlo‘n with Mereury on 4 June.- is a massive emission nebula. It can z .
: i s be seen in the Sagittarius * 4
constellation. M8 will be visible in ~%
June at-a magnitude of 5.8, with v
Satarm latitudes south of 45°N providing the #.
Lord of rlngs planet is poorly V|5|b|e in finest  viewst sin_ the g

the morning sky in the month of June.

- Urapus

June

Neptune

Wmdy “planet of our solar system is not e
v13|b|e this month. ”

; o...................................'..................r.......'...,....'......_......‘....'..a...'...

| Southern ey
Hemisphere. It will ascend to the :
highest point in the sky at midnight.

See the Butterfly open star cluster
(Messier 6), which has a brightness of
*4:2, in the Scorpius constellation. The
best views will be obtained by
Southern Hemisphere _ observers;
nevertheless, latitudes much north of
37°N will not show the cluster. M6 will
be visible through the night in June:

JUNE 2024
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
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]llflttf s Mytku:d Legacy: Stories oftﬁc
- King of Gods Across Cu[turcs

Jupiter, known for its immense size and bright

' presence in the sky, has inspired numerous myths

and stories across various cultures. Here are ten
myihical stories related to Jupiter from different
cultures around the world:

Roman Mythology:

Jupiter: In Roman mythology, Jupiter is the king of
the gods, analogous to the Greek Zeus. He is the
god of sky and thunder, wielding a thunderbolt. He
overthrew his' father Saturn and ruled over the

heavens. .

Greek Mythology:

Zeus: In Greek mythology, Zeus is the counterpart
of Jupiter, ruling Mount Olympus and governing
the sky and weather. Famous myths include his
numerous affairs, leading to the birth of many
gods and heroes, such as Hercules and Perseus.

Norse Mythology:

.Thor: Though not directly “equivalent to Jupiter,

Thor is the Norse god of thunder, similar to
Jupiter’'s association with thunder and the sky.
Thor wields the mighty hammeér Mjolnir and is a
protector of mankind, battling -giants and

_ monsters.

- Hindu Mythology: .

Brihaspati: In Hindu tradition, B'rihaspafi is the
deity associated with Jupiter. He is the guru of the

gods, a teacher and priest who represents wisdom

and eloquence. He plays a significant role in the
stories of the gods, advising them in their battles

against demons.

Mesopotamian Mythology:

Marduk: In Babylonian mythology, Marduk, the
chief deity, has attributes similar to Jupiter. He is
associated with creation and justice, famously
defeating the chaos monster Tiamat  and
establishing order in the universe.

= -
- —
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Chinese Mythology: = ) A _

Suixing: In Chinese astrc;nomy Suixing (Jlupi'ter) is associated with the wood element and is
considered an auspicious star. It is linked to the god Suiren, who dlscovered fire, and its movements ,
were used in imperial astrolpgy to predict the future. '
Mayan Mythology

L ]

] 5 : I- N
- K'uk'ulkan: The Mayan feathered serpent god K'uk'ulkan is sometimes associated with the planet
% Jupiter. This deity is linked to creation, the wind, and rain, playing a crucial role in agriculture and

' L

the Mayan calendar system.

Incan Mythology: : L .

IIIaﬁa the Incan god of thunder weather, and war, can be I|nked to Jupiter. He is often
a man wielding a club and stones, controlllng the rain and storms 'essentlal for:

L ]
N

,I he chief deity of the New Kingdom, combines the attributes of Amun (hidden
Though not directly Jupiter, his'supreme_status and assoaatlon with the sky
allels with Jupiter’s role in other cultures. : .

ELELER rn Shintp_"eliefs, Takeminakata is a god of wind, agriculture, and we_trfare,_someti'mes
—a;-s.eofgted with the p
" to Jupiter's cc (|

Jupiter. He is known for his strength and rivalry with other gods, similar
kingly nature. . ; L -

These stories iter's diverse influence on mythplogles worIdW|de symbolizing power,
S across dn’ferent cultures.

- JUNE 2024 : :
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In the l960s Egypt was plannmg a major dam’ prOJect that would, once ﬁlled wash away key archaeological sites. Thus, the United

. ‘Nat1ons Educational, Screntrﬁc and Cultural Organization ({UNESCO) stepped m to relocate these sites whrle sea‘rchmg for’ -' .
prevrously und1scovered sites. Fred Wendorftook, a promment. archaeolog1st took advantage of the opportumty ‘to hunt for 'the
. or1g1ns of pre- -Pharoic Egypt away from the Nile River. - tow g o L : 3 I

. . . . T m g . '
. . 5 N . v . iy L
a

800 km south of Cairo, near the edge of the Al Wadr Al Gad1d Desert, Wendorftéok and hrs team drscovered Nabta Playa»an
ancient $tone monument from thte Egyptian Neolithic per1od the ﬁnal perrod of the stone age during which" ancient humans were’
trangitioning from a hunter- gatherer lifestyle to a more settled. one. The period lasted for different lengths of time in var.10us regions,

with the Egyptian Neolithic perlod lasting approx1rnately from 8500 BCE to 5000. \ ° : to

Initially, t_he stone structures of Nabta Playa’ were thought to have naturally formed. However, the geography of the regron did not
support this assumpt1on Durlng the Neolithic era [due to a different cl1mate in,the region, Nabta Playa was a closed lake basm Any
stone that naturally occurred in the lake would be destroyed. Thus, the anc1ent Jhumans purposefully place the megalithic structure of
Nabta Playa around 7500 BCE, This is one of the earliest sites from the- Egyptran Neohth1c perrod . T i

"
[ : ', f
" * . r '

When archaeolog1sts sought to understand Why, they rea.l-rzed that ‘Nabta Playa was an astronomical observatory aligned to .
Arcturus, Orion's Belt Sirius and Alpha Centaurus durmg an éra when there was no pole star. Th1s makes Nabta Playa the world's

© . oldest observatory even though the main structure is a stone circle that was only four meters in d1ameter relat1vely sm‘all compared
.to future’ st,ructures Through the r;eﬂectrorl of  the dark waters, the ancient humans _could, identify the approach of the summer |,
solstice which marl(ed the arrival of the summer rains. ‘Meanwhile, the refléction of the stars durmg the n1ght aided ln travel across

the, featureless area. This was mcreasmgly important durmg the trans1t1ona1 period when the reg1on was slowly drymg up .' Cae

Around 5000 years' ago, the desert took over the regron due to clrmate change The large bodres of water that l1ttered the reg1on
g started dry1ng up, lead'mg toa collapse 'of the civilisation, as people left en masse due to the lack of water. Archaeolog1sts believe that %

the people made their way towards the only source of water in the area, the Nile ‘River. The Nabta Playa the other stone megahthrcs .
“and thelr people may have Been the origins of the Pre- Phar01c Egypt that Fred Wedorftook sought S, : o !
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wne Sol§lice

The term "solstice" finds its origins in the Latin words "sol" (meaning "Sun") and "sistere" o
(meaning "to stand still"). Throughout the year, the sub-solar point: the precise location on = &
Earth's surface directly beneath the Sun gradually shifts along a north-south axis. Around
December 2Ist, during the winter solstice in the Northern Hemisphere, the sub-solar point
reaches its southernmost position. On this day, the Sun appears to "stand still" in its daily
path across the sky, marking the shortest day and longest night of the year. As Earth
continues its orbit, the sub-solar point begins moving northward. Approximately on June
21st, during the summer solstice in the Northern Hemisphere, the sub-solar point halts at its
northernmost point. Again, the Sun seems to pause in its journey across the sky, resulting in
the longest day and shortest night. After this, the sub-solar point starts its southward
journey. The reason for these solstices lies in Earth's axial tilt. Our planet's axis is tilted
about 23.5° relatuﬂe tcr-the chlptlc plane i.e. the imaginary plane formed by Earth's orbit
around the Sun. lmJu "t.hghﬁhr‘ﬁem Hemisphere tilts toward the Sun, causing the sub-
solar point to be no of the equator. As Earth orbits, the sub-solar point shifts southward,
leading to the December: sol%-tﬁ;%‘l-.lere s where it gets intriguing: Our calendar (the Gregorian
ai!ch.the Earth's tropical year (about 365.242199 days). A
common yedar has 365 dqgéx whil "q_leap year has 366 days. However, Earth's orbit takes
slightly longer. The' accumulateef 1?fe1=ence causes the solstice dates to drift apart from the
calendar. chh year ‘the solstice occurs about 6 hours later. To realign, we introduce a leap
day (almost)' euerg four years, fshlftmg the -equinox and solstice dates back to their earlier
positions. Vgt‘lotlons m the length of a troplcal year and Earth's orbital and rotational

calendar) doesnt prec1se[g

motion also mfluence solstlce timing:. Precessmn -the "wobble" in Earth's axis plays a role,
affecting the. posmonE of th,e sub- solar point over long periods. In conclusion, the selstices
remind us of Earth's dcmce with the: Sun where moments of stillness mark the changing

¥

Seqsons R = O R e

summer olstice (J une 21)

Morith Pole

N polar day (6 months of day)

Arctic Circle (66.5° N)
24 hours of daylight

e Tropic of Cancer (23.5° N) e = winker

13.5 hours of daylight | R solslice

: _~—— Equator (0°)
7 12 hours of daylight
autumnal equinox
___—— Tropicof Capricorn (23.5°5) 1

10,5 hours of daylight e @ e
Antarctic Circle (56.5° 5) ;

0 hours of daylight

polar night (6 months of night)
Every year witnesses two solstices: one in June and the other in December. Occurring on
June 2lst, the June solstice heralds the longest day in the northern hemisphere and the
shortest day in the southern hemisphere.
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GALACTICA

PLANETARY ALTGNMENT

Saturn
Neptune

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 Earth are based on our line of sight.

In the early morning of June 3rd, 2024; the six planets—Mercury, Mars, Jupitér, Saturn,
Uranus, and Neptune—will align in the sky. While Mercury, Mars, Jupitei‘, and Saturn can
be seen with the naked eye, Neptune and Uranus will require a telescope or high-powered
binoculars. Saturn will appear yellowish and be visible in the constellation Aquarius
during late night. Mars, with its reddish tint, will rise a little later and be visible in the
horizon. Jupiter will be bright enough to see without optics, and with some luck, you
might spot Mercury as well. Uranus, however, will only be visible through binoculars.
These three planets will be located in the constellation Taurus.

When to look: On June 3rd, 2024 *All the alignrments in the
" at around one hour before the

sunrise. Planet Magnitude Visibility Constellation
Where: Near Constellation ( " a
< M -10 ©) xR

Taurus: the bull, Constellation == © e

Aquarius: the water bearer & ( Jupiter -20 & Tourus
s

Constellation Pisces: the fish; all 3

three of which are the Zodiac ( S i 60 g Tous

Constellations. (oo 10 Biaces

Planets aligned: Mercury, Mars,

Jupiter, Saturn, Uranus, and ( Neptune 2 &6 Pisces

Nepsung, ! - A”VScturn 12 Aquarius

Type: A large morning alignment.
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A phenomenon .grabs the imagination of ‘scientists and stargazers alike in the vast
panorama of the night sky, where stars shine like distant:diamonds and planets.roam over
the cosmic canvas. Conjunctions, those ethereal moments“in the heavens when heavenly
bodies appear to collide, provide a mesmerizing sight that connects us to the beauty of
the cosmos. The word "Conjunction” comes from Latin, meaning to join together. From
Earth's perspective, a conjunction occurs when two planets or a planet and the Moon or
Sun align. Solar conjunctions are invisible to us. Moon-planet conjunctions occur
throughout the month, every month, as the Moon passes past each planet. The planets in
The Great Conjunction and when multiple align are rare and captivating conjunctions.
Technically speaking, objects are said to be in conjunction in that instant when they have
the same right ascension on our sky's dome. Practically speaking, objects. in conjunction
will-likely be visible near each other for some days.

Conjunction of Moon and Mars
On June 3rd, the red Planet Mars will
meet the moon in the constellation " .
Pisces. the pair,will be visible in the 3 M
dawn sky, rising: 2 - hgurs & ‘35 B " i SR Ly
minutes before the Sun and reaching : .
an altitude of.25° above the Eastern « ) ( .
horizon. Mars will be at a magnitude - | LN '

ms

of 1.0 & the moon .will have a

magnitude of -10.7. Place: New Delhi/ Date: 3rd June / Time:03.30 a.m.

QA )

~ Conjunction of Mercury and Jupiter
On June 4th, the swift planet Mercury
and the gas giant will have the closest
approach_in the dawn sky just before
the sunrise. ‘Jupiter will be at mag
-2.0, and Mercury at mag -1.1, both in
the constellation Taurus.

E

Place: New Delhi/ Date: 4th June / Time:05.00 a.m.

e T e R E R YR Y YRR EETTTTY + )

Conjunction of Moon and Saturn

On June. 28th, the ringed planet : ’ ‘g .

Saturn and the Moon will have the : oy - . RN

closest approach in the dawn sky & 5 - R Yy, ol B VR
feaching an altitude of 54° above , ‘ )ﬁ‘ :

. f 4 Pl
7 " .

the Southern horizon. The Moon will * " : E
be at mag -12.2, and Saturn at mag m — / ! , = T ‘g
0.8, both in - the constellation Il T =
Aquarius. g Place: New Delhi / Date: 28th June / Time: 12.30 a.m.
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GALACTICA

ROCKET LAUNCHES IN JUNE 2024

GALACTIC-07

Date: June 8, 2024 Rocket: SpaceShipTwo

Agency: Virgin Galactic Country: USA

Launch Site: Mojave Air and Space port, California,
USA

Purpose: SpaceShip Two is a suborbital
spacecraft.lt is a commercial spaceflight carrying a
researcher of Axiom space which will conduct many
physiological experiments.

Moreover, UC Berkely and Purdue University will
have their payloads aboard conducting experiments
related to 3 D printing and studying propellant slosh
ot for spacecraft propulsion applications respectively.

It is capable of carrying up to 25,000 kilograms to
Low Earth Orbit and about 14,000 kilograms to
Geostationary Transfer Orbit.. These capabilities

underscoring China's advancement’s in space launch
technology‘_

-l ~ THEOS- 2A e
> Date: Expected in June, 2024 Rocket: PSLV

Agency: GISTDA, Thailand Country: Thailand
Launch Site: Satish Dhawan Space Centre, India

Purpose: THEOS-2A mission, also known as THEOS-
2 SmallSAT, is part of Thailand's Earth observation
program. It is a microsatellite weighing approximately
100 kg, designed to enhance Thailand's capabilities in
high-resolution land observation and video recording.
It is developed by Surrey Satellite Technology Ltd
(SSTL) in the UK, with significant involvement from
Thai engineers as part of an extensive knowledge
transfer and capacity-building program.

. ~This program aims to enable Thai engineers to LN
- design, . manufacture,” integrate,. and test similar R
satellites independently in_the future, thereby : SR “
bolstering " the  country’'s = space technology : |

capabilities. * - - 3 Y le o

. It .will ‘be placed in a sun-synchronous orbit at an
' altitude of 590 “km. The 'satellite is expected to
. significantly  contribute to. urban  planning,
~*z infrastructure monitoring, disaster management, and
other socio-economic applications in Thailand.

position the Long March 5 on par W|th heavy-class-
vehicles - like :.the ~American Delta IV Heavy,

N
S *f:
o

~ Wy
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GALACTICA

PREFIRE 2

Date: Expected In June, 2024 Rocket: Electron Rocket
Agency: NASA Country: USA Launch Site: Launch Complex 1 - Pad B
Mahia, New Zealand.

/ ) Purpose: PREFIRE stands for Polar Radiant Energy in the Far-

i InfraRed Experiment. This is the second mini satellite of the PREFIRE
mission. As most of the heat from Sun is recieved at near equator
regions and it travels to the polar regions through air and ocean
currents mvoing towards the space.

8 Less studies have been conducted in this areaso the aim of the
mission is to provide insights into Earth's changing climate by
examining the heat dissipation through the polar regions. The analysis
of the data retrieved from the mission will help to better forecast the

Date: 24 June, 2024 Rocket: Long March 2C rocket
Agency: China National Space Administration (CNSA), Chinese
Academy of Sciences (CAS) and the French Space Agency (CNES)
Country: Chian & France

Launch Site: Xichang Satellite Launch Center,China

Purpose: The Space Variable Objects Monitor (SVOM) ‘mission is.an
international collaboration between  France and China aimed at -,
detecting and studying gamma-ray bursts (GRBs) and other high-..
energy. astrophysical phenomena. GRBs are among the most
energetic events in the universe. 2

The mission will conduct observations across various wavelengths,
including gamma-rays, X-rays, visible light, and infrared. Beyond
GRBs, SVOM aims to study other transient and variable
astrophysical objects, such as supernovae, tidal disruption events,
and active galactic nuclei. The four important instruments of the
mission are - The ECLAIRs telescope, the Microchannel X-ray
Telescope, the Gamma Ray Burst Monitor and Visible Telescope.

L

a " R =
ALOS-4 (Daichi 4) idt
Date: June 30, 2024 Rocket: H3 F3: Flight No.3

Agency: JAXA Country: Japan Launch site: Yoshinobu Launch
Complex, JAXA Tanegashima Space Center

Purpose: The Advanced Land Observing Satellite-4 (ALOS-4) is =~ = =~
a satellite equipped with the PALSAR-3, a phased array type L-
band ‘synthetic aperture radar, for observing the Earth's surface.
The radar images can be captured during day and night as it does
not require sunlight. Moreover, it is weather independent too as
the.radio waves can enter through the clouds also. It will utilize
these advantages for observing and monitoring disaster-hitiareas,
forests, and sea ice. Additionally, it will explore new areas such as
monitoring infrastructure displacement.
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SPACE X LAUNCHES-JUNE 2024
POLARIS DAWN

Date: Mid 2024 Rocket: Falcon 9 Agency: Space X
Country: USA Launch Site: SLC-40, Cape Canaveral
Space Force Station, Florida

Purpose: Polaris Dwan mission is first of its own kind
which aims at promoting human space flight capabilties
as well as for other causes here on Earth. Moreover, this
will be a five day mission and Space X's first-ever
commercial extravehicular activity (EVA) or spacewalk
700 km  above Earth with SpaceX-designed
extravehicular activity (EVA) spacesuits, upgraded from
the current intravehicular (IVA) suit. Taking use of Falcon
9 and Dragon's maximum capabilities, this mission will
travel higher than any previous Dragon mission, with the
goal of reaching the highest Earth orbit ever flown.
Polaris Dawn is a research spacecraft that is orbiting

parts of the Van Allen radiation belt.-Its primary goal is '
to gather more information on how space radiation and =

spaceflight affect human health. ? N
GOES U S

Date: June 25 2024 Rocket: -Falcon Heavy - ¥4 g‘

Agency: Space X Country: USA Launch. Site: LC- O e

39A, Kennedy Space ‘Center, Florida \.

Purpose: = GOES (Geostationary Operational :
Environmental Satellites) U is a geosationary = %

- weather satellite, a collaborative program between [ * :i |

2 NASA and NOAA. It is the fourth and the last T iive
& satellite of this series to be launched by Space X. TR
It will be located 22,300 miles above equator to by
primarily observe the weather and environmental s k :

conditions over USA.

Further it will deliver essential data . on
atmospheric, hydrologic, oceanic, climatic, solar,
and space conditions. This :advanced monitoring
capability will enhance the detection and tracking
of environmental phenomena, thereby o) g
safeguarding public safety, protecting property, .= &
and supporting the USA's economic health and B
prosperity.

STARLINK GROUP .

StarLink Group 7-19/20/21/22/23/24/25/26/27/30] Starlink Group 8-3| Starlink Group 8-4|
Starlink Group 8-5 |
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
e b0 Deployment: SpaceX regularly launches batches of Starlink satellites into orbit abeard its
o Falcon 9 rockets. Each batch typically contains dozens to hundreds of satellites. »

¥ A

**Note: Launch date of missions are scheduled to be launched in June 2024 but may subject to change.
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_ STUDENT SCORER
H’ Eam‘h Had an Mmosphere Loke Venus

Vetrivel,Club student

At a distance of 108 million Kr-from the Sun, Venus'is the second closest planet to the Sun. So, it shouldn’'t come as a surprise
that the planet of love is a broiling hot inferno. On its surface, temperatures soar beyond 460- -degree C. And the atmosphere is
dense with Carbon-di-oxide & clouds of sulfuric acid,.causing Venus to have a surface pressure nearly 100 times that of Earth.
This would make it feel like you're living approximately 900 m underwater. But astronomers suggest things weren’t always this
way. A long time ago, Venus might have had a climate not so different from our own. There might even have been oceans. Yeah,
you heard that right. Big, watery oceans. But those days are long back. Over time, the planet's atmosphere built up excessive
amount of CO2 and other gases, trapping heat from the Sun and®paving the way for a runaway greenhouse effect. Now, the
planet has essentially become an apocalyptic wasteland. This was the catastrophic endgame of global warming for Venus. There
was so much heat trapped that the surface temperature just kept rising. Any and all water in the planet’s ancient oceans would
_have boiled away, leaving nothing but a scorched hellscape. k :
Now, it's ,happening here on Earth, and there’s nothing you can do to stop .it. Earth's "average global temperature is
approximately 15-degree C. So, assuming‘ this.atmospheric transformation happened overnight, from one day to the next, the
temperature would jump by several hundred degrees. | don’t understand how you stept through that. Now, in" reality, it's
_ impossible for this transformation to happen in an instant.. but that's the nightmare, you've woken up you. And you'd better be
ready to act fast if you want to have any chance of survwmg-*s-#—megtloned befofe, the temperatures wouldn't be the only
lethal ingredient in the air. You wouldn't be able to breathe. : -
The atmosphere would be comprised mostly of carbon-di-oxide and clouds of sulfunc acid. Hopefully, you've got some sort of
gas mask on-hand. That's because, with each breath, you'd risk getting severe chemical burns to your internal tissues. And we
haven't even gotten to the crushing pressure of the atmosphere_around you. | hate to break-it to you, but you'd likely get
crushed to death before you even expericneedithe temperature. But today wolldsbe the luckiest day of your entire life. Yeah,
like an expert. You'd be preparetii.er'anything with highly advanced protective suit right nextsto your bed. Putting this on, you'd
be safe from the heat and the |ntensf§ pressure and well equipped with a breathable supply of oxygen. Hopefully your friends
and family did the same because if you lest your house to check out what kind of effect the atmospheretis having on the planet,
get ready for some‘apocalyptic sights. , :
The once-clear blue sky would now be a thick, oppressive canvas of yellow with massive clouds of sulfuric acid. Even though -
they'd bloek out most of the Sun, well, this wouldn't do anything to mitigate the oven-like conditions on the ground. If you have
a well-landscaped front lawn a garden, well, you can kiss that goodbye. Even the trees lining your street, once green and fulk of
life, would crumble at your touch. And it would be like this everyw<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>