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Galactica is a monthly magazine about astronomy & space science published
by SPACE India targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for the general
audience, and the article about historical missions & events of astronomy and
more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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ABOUT SPACE \ e
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 o MD’s Message
Space and Astronomy Educatlén is integral to
humankind growth and
Y= 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 ’ Experiential and Hands- ”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 for young students to let inculcate scientific temperament so the

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

are the future of our country. scientists, and astronauts!
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World Spaoe
Week OCTOBER 4: 0.2

; As an annual- tradition, World Space Week AsSociation: (WSW'A) Bqard of Dirgctors select a theme: .
: "that encapsula‘l;es the esserice and goals for . the upcomlng ‘World Space Week (WSW), celebra’ted
globally from October-4-1%0. For World Space Week (WSW) 2024, the. chosen theme- is Space &
Climate Change JThis theme celebrates the- transformative |mpact of space techrology «in our
ongoing battle against cllmate change, empha'srzmg the proacfive role space exploratlon plays in
. enhancmg our understandlng and managemen't of. Ear.th s climate. . . e S5 %
. e~ ‘A Week of Discovery and Act|o-n' h- . = Tl o & ’ e
World S‘pace Week 2024, is sét to educa,te |nsp|re and connect the global commuhlty f@cusmg on
the powerful alliance betwéen space technology. and climate science. This slgnlflcant week of-space.
celebration will highlight the Critical role of satellites and space technology in "monitoring
 envifonmental shlfts .and for*n;\ulatlng Strategies. to mltlgate ‘the impacts of clllmate change: *
~Collaboration ‘for a Sustamable Tomorrow: Joining’ Forces for Change ;
WSW 2024 stands as a connectmg platform for global collaboration, uniting experts, students, and
enthuslasts from d|verse fiekds to dISCUSS and . craft strategles utilizing space. technology for
ecologlcal sustainability and resilience agalnst cllmate change. If this mission resonate’s with you, we
invite collaboration in various forms. We are open to co- organlzmg weblnars sharing educational «.
- e materialss provided by partners through qur platform, and exp|0r|ng other avenues of cooperation. .
This is. an opportunity ‘to join a collectlve effort, where your knowledge, resources, and initiatives .
‘ can contribute slgnlflcantly to our shared goals of environmental stewardshlp arl-d space explora-tlon
. Engaging ,Act|V|t|es Lea'rning and Leading, . e . - -y
Event organlzers worldwide are encouraged to* |nte-grate the theme "Space & Climate Change Jnto
their World Space Week events. Activities may range from educational workshops and. |nteract|ve

3 © sessions to panel dlscus3|ons -and. collaboratwe projects, all aimed at fostefing innovatjve
' environmental solutions. - -3 i & .' . ..
Join the*Journey: Celebrate: World Spa-ce Week ' -
. WSWA extends an open invitation for worldwide |nvo|vement in World Space Week 2024. Through B

organizing events, partlmpatlng' |n ‘educational” programs donating’ to, the Assoc.lat|on or spreading-
ENEICLEESS each person-car play ‘a part.in enhancmg_ our. collect,lve understandlng of the trucial role
space technology plays in the fight aga|nst c||mate change, Lets unite té make WSW 2024 a
landmark event inour ongomgajourney towards'a sustalnable and |nformed ’luture : .

1 RPN SRR Co . .Y OCTOBER 2024

” . . : . " 2

. P
; . -WWW'-SIDa.ce--—glob'al.c_om M., e o



. : E *

GALACTICA & - Space Group Highlights

AN INTBUI]IIGTIUN T0 DSLR HSTBOPHOTUGBHPHY
~ SPACE INDIR & AMERICAN CENTER'S 5TH WORKSHOP

On.September 30, 2024,-SPACE India, in collaboration with the AmericanCenter, hosted their fifth educational workshop, “Cosmic
Clicks - An Introduction to DSLR Astrophotog'raphyr" This hands-on workshop brought together 36 enthusiastic students from schools
across Delhi, giviRg them a chance to dive into the world of astrophotography and space scje_nce. The event aimed to foster curiosity
and spark excitement about capturing thé cosmos using advaneed photography techniques.

-~ The American Center, buzzing with-its vibraht space-themed decorations, set the perfect backdrop for this thrilling exploration into
_astrophotography. Students frém schools like, KR.-Mangalam World School, Vaishali , Bat Bharati Public School, Pitampura, Queen’s
- Valley School, Hansraj model school, Ptlnjabl bagh new delhi étc, joining forces to uncover the science behind photographing celestial

_' - objects. . > i g

Ms. Adelle Gillen, the Public’ Diplorﬁacy Officer- 3t the American Embassy, shared her insights on the workshop's impact. She
.emphasrzed -the 'strong relatronshrp between Indla and the US, hrghlrghtlng their shared interests in various fields, including space
science. She underscored the significance of collabdration between-the two nations in advancing technological solutions and scientific

e‘ndeavors. Thls partnership, she noted; paves the way for mutual growth and innovation in space exploration. =
The workshop started W|th an icebreaker; where students played cosmic charades |m|tat|ng different celestial objects. Thls allowed the
participants to get Comfortable ‘while wqulng together.

_THe main focus of the workshop was astrophotography Students were |ntroduced to different types of astrophotography, such as
; wide- fleld and deep-sky photography and the equipment essential to this p.ractlce Using DSLR cameras, they learned how to adjust
camera settlngs like aperture, shutter speed and ISO to capture celestlal wonders. The live demonstrations, |nc|ud|ng using a globe to

. srmulate celestlal bodies, allowed the young explorers to get hands-on experience. =

Interactive activitieg'added an- element of excitement, with students experimenting with pinhole cameras and lenses to project real
images onto screens. Their sense of wonder grew as they compared DSLR shutter speeds with their owrr response_ times in a fun

stopwatch. activity: 3 - s e == .

5 The‘workshop wrapped up_ with a feedback session, where students shared their Ieamihgs and expressed enthusiasm for future
endeavors in -space exploratlon As the day concluded, each student Ieft with newfound knowledge and a sense @f inspiration,
empowered to explOre the universe through the lens of-astrophotography

This collaboration between SPACE India and the American Center continués.to spark curiosity and foster a passion for science among
young minds, helping them discover the wongders of the universe and nurturingthe next generation of space explorers.

- Interested in diving deeper into astrophotography.and s.pace science? Explore more with us!
" Get expért-training fgpom ISRO-registered Space Tutors!

=

Explore our -compfehensive- space education programs_for schools and Iea*rn everythlng from astrophotography to cutting-edge
space science. =
Encourage your schoof'to integrate these programs into the|r curriculum to inspire the next generation of space explorers.

OCTOBER 2024
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graViTas’2024

In a remarkable collaboration, SPACE India and VIT Vellore's oncé again joined hands for the 3rd time
at the annual graViTas 2024 event which took participants on ‘an awe-inspiring journey through the
cosmos with Celestial Divé 3.0. Held on the night of-Septelmbe_r 28, 2024, the prestigious graViTas
2024 tech fest at VIT Vellore once again emerged, as a hub i innovation, drawing in students and

. enthusiasts from across.the country Under the theme “Innovate. Sustain. Transform,” the event
provrded- a .platform for partrapants to engage in cuttlng edge technologlcal activities, Workshops, and"

) competltlons One of the most captivating attractions this year was Celestial Dive 3.0, a
groundbreakmg, astronomy workshop orgamzed by SPACE India. The .event drew in over 320
attendees, including students, professors, assrstant_ professors, supporting staff, and graViTas-

. organizer_s, creating a truly immersive and unforgettable experience. Ru'nning from 9 PM until 3 AM, the

" event s'howcased the perfec‘t blend of education and exploration ‘giving everyone a rare chance to
witness celestial wonders flrsthand Despite the Iate hours; the enthusiasm. of the students and faculty .
never wavered, a$ they selzed the opportunlty to engage W|th space science in 4 hands- -on and
thr||||ng way. y :
SPACE India, a leader in space educat|on and outreach, has Iong been at the forefront of making
space’ science accessible to, .students.; At graViTas, they brought thls mission to life through an
immersive, hands-on workshop designed to intréduce participants to the wonders of the nlght sky. The "
event began with students assemblmg and using a 50mm refractor telescope, where they learned the

. basics of telgscope operatron For . many this was -thelr fl;rst entounter with a professronal grade
instrument, and the moment they trained the|r Ienses on Saturn, with its |con|.c rlngs Wwas one of awe
and exatement ThIS expenence howeVer was only t.h.e beglnmng . ."

OCTOBER 2024
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~-The: workshop contlnued ‘\Nlth even ‘more powerful eqmpment |nc|ud|ng three 200mm Dobsoman
teIescopes a 76mm aIt azimuth teIescope and. a 150@ equatorial mount telescope. These toals-
allowed students to observe celestial mar\iels such as Saturn, Jupiter with its four largest moons, Mars,
and distant star clusters like M6, M7, and the Plelades Some attendees were fortunate enough to
catch a-glimpse of the Andromeda Galaxy 3 sight that. left: them ‘mesmerized. The' h|gh||ght o} the_ :
night, however, was the breathtaklng sight: of the Gréat Orion Nebula, whlch left a lasting-impression on
all who_witnessed:its ethereal beauty ‘The sheer thrill of gazing at these dlstant worlds and ga
through professmnal grade telescopes transformed the evenlng mto an unforgettable Journey through -
the cosmos, inspiring a sense of worider and exploratiort.” "* 7 . .

: Celestial Dive 3.0 was more than JUSt an observatlon session—it was a- transformatlve educatlonal
experlence By empowerlng students to assemble and operate the telescopes themselves ‘SPACE India -
not only |gn|ted a passron for astronomy but _also underscored the importance of hands-on learning in ’
science. For many, this was a once-in-a-lifetime opportunity to engage with the universe in a profound
and personal way, turning their gaze from the classroom to the stars and encouraging them to dream
of what lies beyond. This collaboration between SPACE India and graVITas was more than just a
stargazing event; it was a celebration of science, curiosity, and the boundless possibilities that space
exploration brings.

OCTOBER 2024
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| Cosmic Mind Forum at K. R.
Mangalam World School, Vikaspuri

On September 24, 2024, Space India organized the “Cosmic Mind Forum” at K. R. Mangalam World
School, Vikaspuri. This event, a significant highlight of World Space Week, aimed to inspire students
to delve deeper into the wonders of space science. It featured esteemed guest Dr. Ugur Guven, a
distinguished aerospace engineering professor and Member of the UN CSSTEAP Advisory Council.
The event underscored the importance of dreaming big and pursuing careers in space science,
aligning with the broader goals of World Space Week. The forum session commenced at 11:45 PM
and concluded at 01:45 pm, offering an engaging platform for discussions on space science and
exploration. The guest had a wonderful interaction with the students on the topic of Unlocking
Cosmic Curiosity, he also guided students to explore space science through Critical thinking and
scientific inquiry. Following the session, the guest and principal also watched the Hydro-Rocket
launch in the end. Overall, the Cosmic Mind Forum effectively combined education and inspiration,
making space science accessible and exciting for young learners.

OCTOBER 2024
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Cosmic Mind Forum at Matrikiran
School, Gurugram

On September 27, 2024, épace India hosted the “Cosmic Mind Forum,” in Matrikiran School,
Gurugram, featuring a captivating keynote address by Dr. Rintu Nath, Scientist F at the
Department of Science & Technology, Ministry of Science and Technology, Government of
India. Dr. Nath delved into the latest advancements in space exploration, exploring the
intersection of cosmic curiosity and scientific innovation. His speech highlighted the pivotal
role of cutting-edge technologies in unraveling the universe’s mysteries and reshaping our
» understanding of space. The event was attended by enthusiastic students, faculty, and the
school principal, who emphasized the importance of nurturing curiosity and scientific inquiry.
Dr. Nath's interactive session inspired students to dream big and embrace the spirit of
exploration, leaving a lasting impression on all.

OCTOBER 2024
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SOLAR SPECTRA OBSERVATION
“CELEBRATING ADITYA LT”

On 2nd September 2024, Delhi Public School Greater Faridabad, in collaboration with Space India,
commemorated the first anniversary of Aditya L1 with an engaging event titled Solar Spectra
Observation: Aditya L1 Anniversary. This event was specially curated for the students of Grade 9, who
actively participated in a series of hands-on activities

aimed at enhancing their understanding of solar science.

dents crafted their own solarviewing goggles.
ool for solar observation. Following this, the
trial observation, honing their skills in precise

The event began with an interactive workshop w

This activity provided them with a safe and pr
students were guided in aligning telescopes for
instrument handling.

The highlight of the event was the opportunity to observe the Sun. Using the solar goggles they had
created and telescopes set up for the occasion, students marveled at the Sun's radiant surface,
gaining firsthand experience of solar observation techniques.

This educational and memorable experience de

- their appreciation for Aditya L1's mission and
-_"szm-_»_.—-. | the study of our closest star.

= The Solar Spectra Observation event not onIy"_ ted the achievements of Aditya L1 but also

fostered a spirit of scientific inquiry and explorét ) ong young minds, marking another milestone

J\

in DPS Greater, Faridabad’'s commitment to space' ﬁﬁéation.

OCTOBER 2024
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MONTHLY TELESCOPIC OBSERVATION
BY SPAGE RRGADE

The SPACE ARCADE team hosted its Monthly Telescopic Observation on the 14th of September, 2024,
in Chennai. and Delhi, This'gathering brought together astr'onomy enthusiasts from various locations,
equipped with telescopes, binoculars, and other astronomical tools, to experience the night sky.

The session featured breathtaking views of the Moon, Venus, and Saturn, offering participants a chance
to observe these celestial objects in detail. Along with the views, attendees gained insights into the
different types of telescopes available. The SPACE ARCADE team guided participants through telescope
alignment, answering questions and assisting with the setup. To cap off the experience, the team
introduced basic astrophotography technigues, allowing everyone to capture the wonders they observed.*

., - '

A range of telescopes was on display, including Space Voyage 8" F/6 Dobsonian, 200mm F/10 Schmidt -
Cassegrain with Computerized Eq GoTo mount, Space Voyage 150 EQ, Space Launcher 114 AZ,
Celestron Aét[omaster 70AZ and more models Each offered a unique perspective of the Moon's craters,
Phase of Venus, and Saturn with-its beautiful rings leaving participants mesmerized.

.
.

Here's what attendees had to say:,
*"Good initiative,lplease ke-ep doing the good work. Much apprecifted.” - Balachandar

. )
"Had a great experience, looking forward to attending more such.ses;sionsf' - Soban Babu
"Very nice inijtiative, beyond fascinated.” - ‘Sreenidhi

The event.was a great success, encouraging curiosity and hands-on learning in' the field of astronomy.
The SPACE ARCADE team plans to-continue offering these monthly observations, helplng more people
engage with the wonders of the universe.

i T e
oPPg Fd
"
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'FROM STHHEHZING 10 Ii(lYi\l PHLHGES BASNHI INTEBHHTIUIHIL -
- SCHOOL'S JOURNEY THROUGH SARISKA AND JAIPUR -

The students of Basava International Schooi Dwarka set out on an exhllaratlng three-day, two- -night

adventure that took-them fgom the starry. skies of Sarlska to the cultural heart of Jaipur; Rajasthan -

Their journey-began with-a lively departure from. sc_hool followed by a stop at the rehowned- old Rao
= - Hotel, where they enjoyed a dellghtful meal that fueled thelr excltement _for the expérlences ahead:

Upon reachlng Astroport Sanska the students partlapated in varlous team- bulldlng act|V|t|es_
fosterlng collaboration and problem solvmg skills.- The hlghhght of the day was an engagmg'_ .
astronomy session, where they used telescopes to -observe constellatlons planets, and ‘celestial :
wonders. This hands-on stargazing experience left the studéhts |n awe of the universe’s vastness. As

night fell, they were treated to a vilprant Rajasthanl folk dance performance under the stars followed -
_by a lavish dinner and a restful nmhts stay. . : " ‘. o
B e bk |l ' | i o Faaly

The second day marked the students’ journey to Jalpur where they ‘nglored the. grandeur of the Clty
Palace. Here, they were captivated by the |ntr|cate archltecture r|ch hlstd'ry and royal artifacts that "
offered a-glimpse into the lives of Rajasthan’s royalty. The tour was both educational and awe-
inspiring, as-the students learned about the significance of the palace in Jaipur's r_:_ultural heritage.

* - = i : ) = .
Later, the students visited Chokh| Dhani, a tradltlonal Rajasthanl wllagg,»lesort that prowded an
immersive experience of the reglons customs. They dellghted in authentrcs Ralastham cuisine, .
“marveled at local crafts, and enjoyed cuIturaI performances deepemng the;%connectron wrth

Rajasthanswbrant traditions. : T 2 g R TR

e e =5 L ': = = "
On the third day the adventure contlnued with a VISIt to the hlstquc Amber Fort, where the studen* 2
explored the fort's impressive architecture and learned about its strategle |mpor.tance in Rajput
history. After a fulfilling lunch, the students returned to school, enriched. ‘by their exploratlon of
Jaipur's majestic culture, architecture, and history, Ieavmg them W|th cherj,shed" emories of their
journey. : : Y Lt

CONTACT: INFU@SPABE-GMBAI COM TO TRAVEL WITH US

OCTOBER 2024
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STARS, SAHIIIIS AND BUGKETS AN llIIF(IIi(iETTl\BlE EXPEDITION TO
' SARISKA BY VENKATESHWAR INTERNATIONAL SCHOOL

The students of Venkateshwar International School, Dwarka embarked on an exciting two-day, one-night
'ad_Venture, immersing themselves in the wonders of the night sky and the untamed beauty of Sariska,
“Rajasthan. This memorable journey created lasting memories that will remain in their hearts forever.
The expedition began at their school and included a" refreshing stop at_the Old Rao Hotel, where the
- students enjoyed delightful meals, fueling their excitement for the upcoming adventure. Upon arrival at
__Astroport Sarlska the students en.gaged in various team- bulldmg activities, .followed by an enthralling
astronomy session that deepened their appreciation for the cosmic -wonders overhead. Adding a cultural
- touch, the evening was filled w!th vibrant Ra;ast'ham dance performances under the starry sky.
: : 3 8 - - =
- The day's.highlight was a s_urnp_tuoirs feast th_at fostered connections among the students, followed by a
peaceful night at the hotel. The next morning began with a refreshing jungle safari as the first light of dawn
.-'to'uched t_ﬁe_ horizon, albng' with a he'a_rty-breakfast in the hotel's welcoming atmosphere. The students then
~* ventured deeper into the wilderness, ex_peri-encing the thrill of Rajasthan's wildlife.

=
T

£ )

w.,, !’_\
et

o The‘adventure took an, educational turn with an engaglng rocketry session, where students crafted EL T
Iaunched_thelr own water rockets, adding a sense of achievement and excitement. The session concluded
with an awa_rd ceremony celebrating the students’ efforts and achievements, followed by a group photo
capturing the essence of the shared experiences.

As they bid farewell to Astroport Sariska and enjoyed one last meal before returning to school, the students
carried with them not just fond memories but also a newfound sense of accomplishment and camaraderie.
This unforgettable celestial adventure showcased the school's commitment to offering enriching experiences
beyond the classroom, leaving a lasting impact on the hearts and minds of all who participated.

CONTACT: INFO@SPACE-GLOBAL.COM TO TRAVEL WITH US

OCTOBER 2024 10
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'QASA Dawn spacec.raft to mvestrgate the origins of the dwarf
ol ted in the main aster0|d beIt between Mars and Juplter has

2. The presence of frozen ammonia on Ceres fo&md by the Dawnt .
‘ - d 2018; suggests that Ceres could have formed far from its ‘current

- 5 P

40- mrle (64 ‘km) W|de Consus crater,

> could dlspel the mlgratlon theory and show the dwarf
planet indeed formed in the main aster‘o'ld,belt. .

The Conus Crater, one of Ceres' smaller impact

=3 * craters, revealed remnants.of a brine that has risen to

" the dwarf planet'_s surface from its interior ove'r-hillions'

of years. The material in isolated spots'of"the Conus,

*, Cratgr is more yellowish in hue and" appears to be rich

G in, ammonium, a type of .ammonla wrth an extra

hydrogen ion” e : - :

'These frndrngs arg - the fIrS't to connect ammomum\ - ,&‘
with salt’ brine from Ceres' mtérlor suppOrtlng’ the
idea that Ceres is.an asteroid belt native. The team
.  assumed that the buﬂdlng ‘blocks of ammonium were
; '_part of the r"naterial'that originally formed Cereés, and .
that * a t_hick 'Iayer- of - ammonium would  have

o ~ have brought this brine and-its ammonium content to- I _ :
' the crust,- where it ‘would have seeped |nto Iayered Images of the Consus Crater with the bright

.crystalllne str.uctures called phyIIosmcates N yellow ammonium containingsmatérial marked e
! =74 yBM (Image‘ credit: MPS) o ® . , =

" Outside of the Consus Crater, conspicuous patches of the yeIJOW|sh brrght materral

investigated by the team are found in deep craters of Ceres suggestlng concentratlons'of

- ammonium aré greater deeper in the core of the dwarf pIanet ‘The speckles of this yellowish’

"~ ammonium- rich matesial to the, east of the.Consus Crater are thought to have been exposed
by an asterord coII|S|on around"280 million years ago. :

= bl : 5 - 2K T I. I ; S i
1 . ' - :l * [ D ‘.__ : '- I.. : .I _"- E F
T o o E T L B D e e : 3 [ ee .- .OCTOBER 2024. .
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SPACEX POLARIS DAWN ASTRONAUTS PERFORM
HISTORIC 'IG‘% PRIVATE SPACEWALK

SpaceX's private crew of four !sirgnaﬂuts, including
Jared Isaacman, performed the "sfl'v:vor_ld's first
commercial spacewalk during a five-day -‘fr.j'p*t'o Earth
orbit on September 12. The mission,-»I5-olaris"Dawn, was
launched on September 10 from .NASA"s’Kennedy
Space Center, the same ldunch pad “that hosted
Apollo 11. The crew reached an altitude of 870 miles
(1,400.7 kilometers), higher than any othér crewed
mission since the Apollo program a halfﬁlcentury ago.

After reaching the record-high aIfitﬁﬁe' the Crew
Dragon Resilience spacecraft lowered to 458 miles

(737 km) at its highest point. Once? ‘there, Resﬂlence-r_., 2
was depressurized, and Isaacman' and. Sarah Glhs
exited into the void one at a time. B ; 5 *

The spacewalk began at 6:12 am. EDT (1012 GMT); n"éaﬂ&fdur hours later than initially announced, and
as expected to last about two hours. During the spacewalk, both Isaacman and Gillis- performed a series
i hecks as SpaceX captured stu'nrji‘ng live views of the two astronauts standing up,
utside the spacecraft. £y

eX hardware and spacesuits, the four Polaris Dawn astronauts have
% eriments provided by ‘31 separate |nst|tutlons These
experiments W||| be conducted throughout ithe mission, including some that will Qontrlbute data to

NASA's Humal rch Program, helping scientists better understand how the human body reacts to
spaceflight. =

N

- W

Polaris Dawn is scheduled to return to Earth on its sixth day, splashing down under parachutes into one
-

of several potential oce_anjil?ahaﬁhg zones off the coast of Florida. A recovery ship will then retrieve the

Resilience spacecraft and crew, bringing to a close one of the most ambitious human spaceflight

missions in decades.

Q149

\ =N TN (=N
‘ '\\ w ) \‘::/fl _l‘&n— s I\ T/’ “:sl )
Private astronaut Jared Isaacman stands partially outside
SpaceX's Dragon spacecraft during the first-ever
commercial spacewalk on Sept. 12, 2024.
(Image credit: SpaceX)

The Polaris Dawn crew prior to launch on Sept. 10, 2024.
(Image credit: SpaceX)
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THE 15T ANALYSIS OF CHINA'S
HANG'E 6 LUNAR FAR SIDE SAMPLES
REVEALED

0g'e 6 lunar probe has collected the first samples from the far side of the
ing fresh insights into the moon’'s evolution. The 53-day-long mission,
arly May, involved a robotic scoop and drilling for samples inside Apollo
sending them into lunar orbit. The samples were then transferred to a
orbiting craft, which delivered 4,935.3 grams of lunar material to Ea'-_r_t_h\.i_ri'-'

?

dy published in National Science Review has given
2 precious material. Reseanc__hers__f_' nd tha "“‘ :
y. compared 149) previ" rl.a' S il
stFLfctu_Ee. -l ==

e

.L."' -

Technicians remove the samples collected on the moon's far side from the return
capsule of the Chang'e 6 lunar mission. (Image credit: CCTV)
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INDIA™S HIRST VENUS MISSION SET
FOR 2028 — SHUKRAYAAN-1-

Recently, the Union Cabinet had approved Indlas first mission to Venus which
ISRO plans to launch in March_2028«sbhisewill be India's second mter’planetary
mission, following the 2Q#8%Mg rhite m _mission, "Shukrayaan-1"
will use advancegh n _ iments: - planet's surface, sub-
surface, atmog 'as.._i'nvestigate Venus's
instruments from India and

interactio
other cg
Thig
-st particles, hlgh energy
he composmon structure,

’ac/:}%' its orbit in about 140 days.
mpt at aero-braking, a technique to
. The satellite will initially be placed

or ta'&. bjec r
or o} ater butﬁ}s now dry and dusty. The surface temperature of Venus is
aronq 462 C; Ee’no‘cter than Mercury, due to a runaway greenhouse effect.
Comparlng Venus s climate with Earth's can provide insights into climate change,
atmospheric dynamics, and planetary evolution.

Technology development capabilities and scientific prowess are crucial for
studying Venus, as it is notoriously difficult to study due to its extreme
temperatures and dense atmosphere. NASA, the ESA, and Russia have
announced Venus missions, especially after the 2020 discovery of phosphine gas,
a potentiél’ biomarker, in Venus's atmosphere.

The race to Venus fosters international collaboration and highlights space
capabilities, with India's planned mission advancing its global space ambitions
alongside the U.S., Russia, and China.
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ESA'S JUIGE SPACEGRAFT
GONFIRMED EARTH IS HABITABLE

ESA's Jupiter Icy Moons Explorer (JUICE) has successfully identified water in Earth's atmosphere
and the CHNOPS elements (carbon, hydrogen, nitrogen, oxygen, phosphorous, and sulfur) as
potential habitats for life on Earth. But, uh, don't we know that already? Yes — but the JUICE
team had a good reason to run the tests anyway.

The probe, launched in April 2023, is currently exploring Jupiter and three of its moons
Ganymede, Callisto, and Europa, all of which are believed to have liquid-water oceans beneath
their icy shells.

During a flyby of Earth on August 20, JUICE successfully identified water, carbon, hydrogen,
nitrogen, oxygen, phosphorous, and sulfur (CHNOPS) elements, confirming the potential for life
on Earth.

JUICE tested two of its instruments during its flyby of Earth, the Moons and Jupiter Imaging
Spectrometer (MAJIS) and the Submillimeter Wave Instrument (SWI), which detected signs of
habitability. The team is not surprised by these results, as it would have been concerning to find
out that Earth was not habitable.

When JUICE arrives at Jupiter, it will perform the same tests on the planet's icy moons to
determine if the ed data about
the con c

ntration of o n particular asapomtof.@mpaﬁsen for X
> Joy Lanrsys,t_em jo'_ ne if the oxygen ev s could support Earth's current biological

activity. So while it might not be news that the Earth is habitable, JUICE's study of our planet is

= |n_1'portant in its own right. Now, on toward Jupiter!

. 3

.

The Pacific Ocean seen by ESA's Jupiter Icy Moons Explorer's MAJIS instrument during the
probe's Earth flyby on Aug. 20, 2024 from a distance of 5,405 miles (8,700 km) in three
different wavelengths. (Image credit: ESA/Juice/MAJIS)
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NASA scientists solve mystery
of curious 'Spiders’' on Mars'

I S X T A o S F T e o NS TRET I
A o » ; el “ [ -

n the southern hemisphere of Mars
seen by NASA's Mars Reconnaissance Orbiter
in 2009. (Image credit: NASA/JPL-
Caltech/University of Arizona)

"Spiders” seen by NASA's Mars
Reconnaissance Orbiter in 2018. (Image,credit:
NASA/JPL-Caltech/University of Arizona)

Mars spiders have arrived on Earth. But fear not, arachnophobes — these "spiders” aren't actual arachnids,
but spider-like geological formations on the Martian surface. And NASA has just recreated them in a lab.

Scientists first discovered these spider - like features, or araneiform terrain, on Mars in 2003 while
studying images from orbiters. They're much, much larger than spiders, though; they can stretch more
than half a mile (1 kilometer) end-to-end, and they can have hundreds of ‘legs."

As it goes with many things on Mars, scientists had no idea how araneiform terrain formed, but a leading
theory suggested it might have something to do with carbon dioxide ice. And that theory has recently
been proven by researchers at NASA's Jet Propulsion Laboratory (JPL), who have spent five years
attempting to recreate araneiform terrain.

Using a liquid-nitrogen-cooled test chamber at JPL called the Dirty Under-vacuum Simulation Testbed
for Icy Environments, or DUSTIE, the researchers created a simulated Mars environment.

After setting DUSTIE to the correct temperature and air pressure found at the Martian poles, they cooled
and condensed carbon dioxide gas into carbon dioxide ice in a Martian soil simulant. Then they heated
the ice up until it cracked, releasing a plume of carbon dioxide gas and leaving behind araneiform terrain.
What happened next surprised them. T
The process by which the carbon dioxide ice created the spider-like cracks in this experiment is called
the Kieffer model. Over the cold winter, carbon dioxide ice forms in the Martian soil.

Then in spring, the sunlight heats that icy soil. The heat is absorbed by the soil, and the ice touching this
soil skips the melting-into-liquid phase and simply "poofs” into carbon dioxide gas. (Per NASA, this is the
same mechanism that causes dry ice to "smoke.") The gas builds up and eventually erupts out of the soll,
leaving behind spider-like scars in the Martian surface.

While we now know how araneiform terrain might form, researchers will continue their experiments to
answer further questions about the Martian geologic formation. For instance, araneiform terrain isn't
found everywhere on Mars, so they want to investigate why it only. happens in certain areas. So for now,
it's back to DUSTIE they go.
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FROM THE EYES OF WEBB - SEPTEMBER 2024
NASA's Webb Reve,als Distorted Galaxy

Formmg Cosmic Quest1on Mark

Astronomers were astonished by a

; " . N\ . _rare cosmic alignment captured by
=¥ . . v NASA's James Webb -« Space
: Telescope, which eevealed star-
forming rég_ions in distant galaxies
magnified by a gravitational lens.
The lens distorted a red galaxy

into*the shape of a question mark,
with a spiral galaxy interacting
) with it. ;

° -‘ This rare phénomehon, called a

« hyperbolic umbilic gravitational
. , . - A lens; occurs when ‘a massive
'object warps .space-time, bending
Webb . . ahd - magnifying light from galaxies
behind it. The Webb telescope’s
infrared * capabilities  allowed
astronomers to see these distant
galaxies,, which were previously
-hidden by cosgnic dust, in

., : unprecedented detail.

While . NASA's Hubble Space

’ ‘Telescope had observed the-
8 r region before, Webb’'s enhanced

| view pinpointed active . star

- ; P formation within the galaxies.

- : The cosmic question ~mark s

s« particularly exciting due to the

rarity .of such gravitational lensing

Habblg events, with only a few similar

Galaxy cluster MACS-J0417.5-1154 Lo TRt bR Ty, Sl O

These observa.tions also provide insights into galaxy evolution, showing what our
Milky Way might have looked like 7 billion years ago, when star formation was at
its peak. . The discovery opens new opportunities for understanding how galaxies
form and evolve, thanks to Webb's powerful ability to capture distant, hidden
objects in the cosmos.
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JWST FIII(IIII!IS Otfer FI’BSII PBI‘SDBGHVB
on the Hubble Tension III cosmolouv

Webb
the

Extreme Outer Galaxy, a region over 58,000

Astronomers usmg NASA's James

Space Telescope have focused on
light-years from the Galactic Center, to study
This
area, than
Earth's 26,000 light-year distance, hosts the
Digel Clouds 1 and 2, which contain clusters of
Using Webb's NIRCam (Near-
and MIRI (Mid-Infrared

scientists imaged these clouds,

star formation in unprecedented detail.

much farther from the center

young stars.
Infrared Camera)
Instrument),
clusters

revealing intricate details of star

undergoing active star formation:

The Webb observations, led by Mike Ressler
from NASA’'s Jet Propulsion Laboratory and

studied by Natsuko Izumi of Gifu University, °

have provided scientists with their first

detailed The data

revealed very young (Class 0) protostars, star

look at “these . regions.

outflows, jets, and nebular structures that

were  previously unknown = or

According to lzumi, this level of detail builds ;

‘upon prior observations  “from

telescopes, enabling astronomers to study star.

formation in the outer regions of the Milky :

Way just as closely as they have donein our
solar neighborhood. =~ =« -

One of the key findings came from Cloud 28,
where Webb captured a main cluster of newly
formed stars. These stars are actively emitting
jets ‘of material along.their poles, with some
appearing
shooting in various directions. The telescope

like a firework display of jets

also confirmed the existence of a previously

suspected sub-cluster within Cloud 2S.

unclear.

other :

*processes

. i

The'-observations are . significant as the
Digel Clouds are rich in hydrogen and
helium but relatively poor in ‘heavier
elements,

the early Milky Way and dwarf galaxies. By

studying the star-forming reg’ions in these:
- clouds, SC|ent|sts hope to galn insights into

the formatlon and evolution of stars in °

different environments.

The research team plans to .continue
studying. these clusters to answer

such as the short
the

Extreme Outer Galaxy and the dynamics of

unresolved questions,

lifespan . of* circumstellar disks in

the jets observed.

With the the Webb

Telescope, astronomers are unraveling the

help of James
mysteries of star formation and its complex
in the outer reaches of our

galaxy. .

resembling the composition of
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NASA’s Webb Provides Another Look Into
Galactic Collisions

Arp 107 is a pair of interacting galaxies located 465 million light-years away in the
constellation Leo Minor. The larger galaxy, a spiral Seyfert galaxy, shows a bright white
core surroundéd by red and orange gaseous filaments, while the smaller galaxy appears
as a hazy cloud of gas and dust. NASA's James Webb Space Telescope has captured a
high-resolution image of these galaxies merging, providing a detailed view of the star-
forming regions and the supermassive black hole in the spiral galaxy's nucleus.

The image combines data from Webb's
NIRCam and MIRI instruments, highligfiting

. a bridge of stars and gas ligking the two
galaxies. The collision - between the
galaxies, though disruptive;. compresses

gas, triggering star formation. However, it

’ also disperses gas, which could hinder
future star formation. Unlike a direct hit,

this off-center collision has only disturbed

: ! - i " the spiral galaxy's arms, leaving its
sl _ - ; .
o o ; structure relatively intact. Over time, the
i Rt i * two galaxies will . continue ‘to merge,

eventually formmg a new, unified galaxy

In 0dd Galaxy, NASA’ s Webb Finds Potential
Missing Link to First Stars

NASA’'s James Webb Space Telescope .has uncovered a galaxy with an unusual light
signature, GS-NDG-9422, from roughly one b||||on years after the Big Bang. The
galaxy’'s gas shines brighter than its stars, a’ phenomenon not commonly séen.
Researchers believe this could be a missing—,lmk phase in galactic evolstion, offermg
insight into the transition between the first stars and more familiar galaxies.

. ' - "4 Lead _researcher Alex Cameron of .the

; ‘ ' . University of Oxford described the discovery

' . . as "weird"” but in line with Webb’s mission to

e\ A S ; "% " reveal new phenomena in the early universe.

. ‘ (5-NDG-9422 -+ Working with theorist Harley Katz, the. team

=3 found that the bright gas could be due to

(e _ . ; v extremely hot, massive stars—hotter than those
typically séen today. !

] #® Though these stars are not the elusive

=3 " Population lll stars, which were the first stars

in the universe, they are significantly hotter

. ~and more massive than modern stars,

T . suggesting they belong to an intense star-

_ . g forming phase. This. discovery could provide

. i " i+ clues to how galaxies eyolved from the

, A T primordial universe. :
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WHAT'S UP IN THE SKY - OCTOBER 2024
LUNAR CALENDAR

Monthly Lunar Calendar

IMPORTANCE OF MOON PHASES  October2024
FOR STARGAZERS Sunday Moy °w-m Wecnesday Thusdey  Fidoy  Senriey

One might wonder why it is important to refer to moon
phases for star gazing. The reason is that the phases of

®

O\ TO

Qo _10

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.

)

the Moon reflect a great deal of illumination, and Q 0 8 e@ @ D ma
because the Moon is. so close to us, it ‘overrides the | |

brightness of other celestial objects. ® @I—ﬂa' 1} s
So, What Moon phase is best for stargazing? "The New o 1. . . o . .
Moon and the days immediately before and after the: g O o o —
new moon (Crescent phases)” are among the best times . . ‘ ‘ . 0 o

@ f@
O rrrissssssss s s s s s s s s s s s s s s s s EE s s EEEEEEEEEEEEEaaEEn s nnnnn s nnnnnnnn s nnnnnnnnnnnnnnn )

PLANETS VISIBILITY o BRIGHT DEEP SKY OB]ECTS

................................................................................. Messier 25.(M25) is a bright, prominent open -
cluster located in Sagittarius constellation. -

Mercury :
Evenmg planet, Unlikely to be seen this i = The cluster lies at a distance of 2,000 light
: month. i » years from Earth and has an apparent :
SR N RIS i &+ magnitude of 46. lts designation in the Index -
................................................................................. ' Catalogue is IC 4725. It lies 6.5 degrees "'
Venus i = north and a little east of Lambda Sagittarii, . *

the star that marks the top of the Teapot :

i Evening planet, setting 90 minutes after the {2 b LS
asterism in Sagjittarius.

i Sun at the end of the month.

Lagoon Nebula (M8) was discovered in
1654 by the ltalian astronomer Giovanni,

Mars

: ’ : " : sought to catalog nebulous objects in the

: Well-presented morning planet currently in y: ) g

2 *Gemini A : i . night sky so they would not be mistaken

: 3 ~ E * for comets. This star-forming cloud of

:ZII:III:III::II:III:III::II::IIIIIIIII:I:IIIII:: %"‘h : interstellar  gas is located in the
Jupiter : constellation Sagittarius and its apparent

Superbly placed planet, best at the end of
i October when'it's able to reach its highest
i altitude of nearly 60° when due south, under
i dark skies.

: Saturn
! Well-presented evening planet, reaching
i nearly 30° altitude when due south.

: Uranus
i Well-positioned planet, able to reach peak
: altitude, due south, in darkness all month.

Neptune
Well-presented evening planet in Pisces, visible
at peak altitude under dark skies all month.

magnitude of 6 makes it faintly visible to
the naked eye in dark skies.

This Hubble image

of M92's core is a

composite made using observations .

at" visible and infrared wavelengths.

Located 27,000 ligh

in the constellation Hercules,
globular cluster — a ball of stars that
orbits our galaxy's core like a satellite

t-years from Earth
this 7!

— was first discovered by the German

astronomer Johann

Elert Bode in 1777.

The Andromeda Galaxy is a barred spiral
galaxy and is the nearest major galaxy to
the Milky Way. It was originally named
the Andromeda Nebula and is cataloged
as Messier 31, M31 and NGC 224.
Andromeda has a diameter' of about
152,000 light-years and is approximately
2.5 million light-years from Earth.
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The. Orionid meteor sho :ar. is ong of the year’s most spectaculat}‘/,gel’és't’ial events,
ing in mlcl October. his year, the shower will be activeAfrom 'October 2 t
November _With the peak occurring ¢ '11'ound October 21 The best. View g limes H,,.,—-
[ter mtdmg ahd 21. S i
,l\enowned {or their brightness and speed, The Ol‘lomds are a bre athtakmo swht 1o

“

through the wee hours bef01 ¢ dawri’ on October-

. behold. These meteors enter-Earth's atmosphere at a'staggering 66 kilometres per
m 000 miles per hour, of‘ren leaving behind permstent Trails and 2
occas;onall? produung clw/;lmg fu‘eb'll}s However, the waning gibbous - moon_on _ﬂ

~ Octlober 17 Will pose a challenge to olohmal \Mewmg, as its brightness ma? obscure «/ TE"

R e

some of the fainter meteors. '
The radiant point of the shower is in the c.onstellahon Orton giving them th

Ortomd_s, and the besl viewing condilions are when the radiai

e
=

oint is highest in
the sky. From New Delhi, the radiant point rises above the eastern hori
0 a.m.

The sho:

HMC 68 Image Composite
Comet Halley 14th March 1986
\

The Orionids arq/produced from the particles of Halley's Comel, which orbits the

Sun every 76 years. The comet's nucleus sheds ice and rocky dust into space,
which eventually becomes the Orionids in October and the Eta Aquarids in ™ay.
Halley's Cometl was last seen by casual observers in 1986 and will not return until
20061.

To maximize your chances of wilnessing this celestial phenomenon, it's advisable to
find a dark location away from cily lights. While the Orionid meteor shower is not
as intense as some others, it offers a unique and captivating experience for
astronomy enthusiasts.
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Dra«:omds theor \hower

The Draconid meteor shower, a unique astronomical phenomenon, occurs when Earth passes

through a stream of debris, left behind by comet 21P/Giacobini-Zinner. Unlike most meteor
showers, the' Draconids are most active in the evening hours, as their radiant point stands 5
highest in the sky as darkness falls. .

The shower is typically a low-key-event, producing only a handful of meteors per hour in most i
years. However, there-have been occasional outbursts with hundreds or even thousands of

meteors per hour. These outbursts-are unpredictable and can occur without warning.
The Draconid meteor shower will be active from

October 6 to October 10, with its peak rate of F2 0
meteors expected around October 8. During this A mm;
period, there will be” a chance of secing s onmmmr, 5
Draconids whenever the shower's radiant point, : :

/., osacor —

located in the constellation Draco, is above the- 4
horizon. ; |
For observers-in.New Delhi, the shower Will be « . - Acvas : e e

visible each day from dusk until around 2:00 g ; -l-;l'_'ﬁﬁﬂ‘”’"' 'mfmmm.gs S
a.m., when the radiant point sets below the oy ! e =g
western horizon. Y

The best viewing CEﬁdi‘[i_QﬂS will be shortly after dusk, when the radiant point is still as high as
possible. The Draconid nfé?ém;}__ﬁ]lo\wr is a fascinaling celestial event that offers a unique
opportunily to observe the night sky. \thle the shower is-typically modest, the possibility of a
sudden outburst adds an element of excitement ancl unpredictability.

mumsm of the year!

October Will bring a celestial treat with the Hunter's Moon, a supermoon that will illuminate the
night sky. This full moon, occurring on Thursday, October 17, 2024, is the closest supermoon
of the year.

A supermoon happens when a full moon coincides with
the Moon's perigee, its closest approach to Earth. This
alignment results in a slightly larger and brighter moon
than usual, though the difference is often subtle to the
naked eve.

The Hunter's ™Moon gets itls name from its association
with the autumn season, a time traditionally dedicated
to hunting and storing up food for the winter. The
name is believed to have originated from the Algonquin
Native American tribe, who recognized the importance
of this moon for providing additional light for hunting
actlivities.

The Hunter's ™Moon, like the Harvest ™Moon, provided
crucial light for hunters and farmers during a time of
vyear when food was scarce. The extra moonlight aided
in hunting and gathering activities, while the cleared
fields made it easier to spot animals.
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COMET C/2023 A3 CLOSER TO THE EARTH

Comet C/2023 A3 (Tsuchinshan-ATLAS) will make its closest approach to Earth on October 12,
at a distance of 0.6 AU. This comet is expected to be quite bright, potentially visible to the naked
eye, though its exact brightness will depend on its activity. As C/2023 A3 gets closer to the Sun, it

is likely to develop a striking tail, formed by the evaporation of its ice and dust particles due to :

solar heat. Best viewed from the Northern Hemisphere, the comet will be too close to the Sun for
easy observation in October. While it will pass closest to Earth on October 12, it may still be Vlslble'
until October 19. - ;
Comet C/2023 A3 is one of the most anticipated celestial events of October 2024, as it is expected
to reach naked-:eye brightness during this period. After making its closest approach to the Sun
(perihelion) on September 27, when it came within 58.6 million kilometers (a distance comparable
to Mercury’s ‘orbit), the comet will continue to be visible in October, showing the effects of its
solar encounter. : : :

This is the comet's first close pass by.the Sun, after traveling from the distant Oort.Cloud, a

" theorized region located 2,000-200,000 AU (0.03-3.2 lightyears) away from the Sun. Despite its

long journey toward the inner Sola System what will happen around its. perihelion is stlll.
uncertain.

In early 2024, C/2023 A3 exhibited 51gn1f1cant dust activity, which could result in a spectacular
tail. Although the comet will be too close to the Sun for observation around October 9-10, its
separation from the Sun will increase rapidly thereafter. By October 11, it may become visible near
the horizon under optimal conditions, but it will be very low and difficult to spot.

On October 12, the comet will make its closest approach to Earth at a distance of 43.9 million
kilometers. It will become observable from India at 12:30 a.m. on October 13, with better
visibility at the same time on October 14 and 15, provided skies are clear and the horizon is
unobstructed.

LUNAR OCCULTATION OF SATURN

On October 15, 2024, lunar occultation will occur in

the night sky, where the moon occults the star, g Saturn
00Ne

Antares. The term "occultation" originates from the
Latin "occultare," meaning "to hide." It refers to the
complete obscuration of light from one astronomical
body, such as a star, by another, like a planet or
satellite. For instance, a total solar eclipse occurs
when the Moon occults the Sun. Astronomers utilize
occultations to measure the angular diameters of stars
and identify binary star systems by analyzing their
light intensity as they pass behind the Moon. These
events also enable precise measurements of planet
sizes, asteroid shapes, and the temperatures of
planetary atmospheres.

On 15th October at 12.23a.m.

The Moon is set to pass in front of Saturn, resulting in a lunar occultation that will be visible from
parts of Asia and Africa. Due to the Moon's proximity to Earth, its position in the sky can vary by
as much as two degrees across different locations, meaning the occultation will only be visible in
certain regions. However, a close conjunction between the Moon and Saturn will be observable
more widely.

In New Delhi, the occultation will be visible, beginning with Saturn disappearing behind the
Moon at 12:23 a.m. in the southwestern sky, at an altitude of 37 degrees. Saturn will reappear at
01:31 a.m., when the Moon is at an altitude of 24 degrees.

Lunar occultations are geographically limited, visible only from specific locations due to the
Moon's proximity to Earth causing significant parallax. These occurrences provide astronomers
with crucial insights into celestial objects, enhancing our comprehension of the universe's
dynamics and diversity.
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CONJUNCTIONS FOR THE MONTH

A phenb'm_enon 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. Conjunctidné, those ethereal moments in the heavens when heavenly
bodies appe;\r to collide, pro.vide 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 éaptivating conjunctions. Technically
speaking, objects are sdid 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.

o--------l--'---------------;-------------------Q--_------------------------i--------------------------r--------o

Saturn

Moot Conjunction of Moon and Saturn

-_On October 14th, the Ringed planet Saturn
and the Moon will have the closest ‘approach
in tlhe. night sky & tfeaching an altitude of 36°
above the south-western horizor_l. The Moon

will be at magnitude -12.67, and Saturn at

magnitude 0.73. And it will be visible around '
Place: New Delhi/ Date: 14th October / Time: 12.15 a.m. 1;'15_ a.m. xt mldnlght.

°"""""'"""""'"-"'"'""""'"""""'"""""“"""_""*'""""""'"""'""'"""""'°

Conjunction of Moon and Jupiter.
On October 21st, the Moon, and the Giant Jupiter
planet Jupiter will appear very close to .'

- each other in the night. They will be in 'r;p‘luon
the North-eastern direction. Moon is at a (™ .
“magnitude of -12.41, the planets Jupiter
is at a magnitude of -2.47. The Moon,
Mars and Jupiter, together will be seen : . -

in the night sky around 09.00 p.m.
Place: New Delhi / Date: 21st October / Time: 09.30 p.m.

QAR nnnn )

Pollux
“® Conjunction of Moon and Mars
Moo.n % Miive : ‘On October 2.4th, the Red planet Mars and
e & the Moon will have the closest approach in
i : the night sky & reaching an altitude of 36°

above the eastern horizon. The Moon will
be at magnitude -11.98, and Mars at
magnitude 0.22. And it will be visible

. around 02.00a.m, past midnight.
Place: New Delhi/ Date: 24th October / Time: 02.00 a.m.
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The sun breaks through the horizon and
beauty, and a chariot seemingly emerges from the sea depths, carrying the sun
on it.

Situated on the shores of the Bay of Bengal,
Konark Sun Temple is the pinnacle of Oriya
architecture. Constructed in 1250 CE by King
Narasimhadeva, the temple's design is a colossal
chariot, with twelve pairs of wheels that are
pulled by seven horses and transporting Surya
across the heavens.

Konark Temple is famous for its 24 sundials,
which are the chariot's wheels. Various theories
have been proposed for the significance of the
number of wheels, with the debate still ongoing.

While the size and general architecture of all 24 0‘;'2 of%he W-L:e/s a’[“/}o;mrk"
wheels are the same, each has different S T / Wiy
carvings. un lemple. . Lredifs:

Hnehis*oryhub

Each wheel has 16 spokes, of which 8 are wide and 8 are thin. Between each
wide spoke, there are 60 beads. Each bead represents 3 minutes, and time can
be accurately read by looking at where the shadow lands with respect to the
bead. The 12 o'clock position on the wheel is equivalent to midnight and time is
to be read anti-clockwise. As with all sundials, the Konark Wheel can be used
as a sundial between sunrise and sunset.

Currently, the temple is not an active place of worship. Due to this, and its
status as a UNESCO World Heritage site, it is visited daily by thousands of
tourists. The wheel of Kornak temple is depicted on the old 20 rupee note and
the new 10 rupee note.

FURAL - HESTRIFUATRN

A conjec*uroy restoration of the fte lgle.

Credits: insigh*sonina/ia
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“([l[STIAl OM[NS ThE (uuurm AND MYTHO[OGI(A[
e STGNIH(AN([ OF (COMETS" .

4,.

Comets are icy bedles from the outer reaches "of the solér" system often descfibed asl Sy

"cosmic time capsules Their composrtlon which .includes dust, ice, and.organic compoun,:ds

offefs cIues about the early solar system's fofmation® By studying comets, scientistsgain.

‘insights into the conditions’ that existed when planets were formlng Some researchers. even:” .

suggest that comets may have brought water and organlc materrals to Earth, poss|b|y, ,

" "

contributing to the orlg?ns of Irfe b ; : ¥

L e ; T L - L Critaily
In varjous cuI'tures, c_or_nets' have been viewed as supernatural Or drvme 5|gns often
interpreted as omens of change( disaster, or celestial messages Crwlrzatlons from the
Ancient Chinese 'to the Romans ande Medieval Europeans have attached" deep symbollc
meaning to comet appearances seeing them as: harblngers of maJo'r hrstorlcal events such as
warspplag,ues “or the fall of rulers. :

© 3 T

Hindu Mythology: Comets were linked to cosmic events
and the god Rahu.

¥

S Ancient China: Comets were viewed as celestial dragons or
] "broom stars,” symbolizing change.

Ancient Greece: Comets were harbingers of disaster b , AT

, linked to wars and the death of rulers.

saw, comets as omlnous, foretelling doom.

European Middle Ages: Comets symbolized divine judgment,
like Halley’'s Comet in 1066

Inuit Mythology: Comets were spirits of the dead,

Ancient Rome: A comet in 44 BCE was seen as Julius Caesar's
soul ascending to the heavens.

Japanese Folklore: Called "broom stars,” comets could
sweep away evil or bring disaster.

Zulu Mythology: Comets were sky serpents bringing messages
from ancestors.

OCTOBER 2024
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. Painting of an ancient Comet (Credit: Wiki Commons)

' Mythologies from across the globe— :wﬁether in Ait'ec, Greek, Hindu, or Inuit
cultures— oft,en ascrlbe supernatural powers to comets. They are viewed as
" manifestations of gods, splrlts,, or mythlcal creatures, hlghllghtlng 3
humamty S deep sense of wonder and mystery about these ce{estlal o
objects. ' : TS

.
L s

" In summa'i‘y=,» co_n:lets‘ﬁ'o[d'brofound significance as both scientific artifacts
- that help u_s"und',erstand the universe and cultural symbols that reflect .
human hopes, fears, and beliefs.

o -
. -x

Halley's Comet
in 1910

Juing 3 June &

Halley’s appearance in 1910 provided
astronomers with the first opportunity to

photograph the comet. Credit: Mt. Wilson
Comet with dust and gas tail Observatory.
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ROCKET LAUNCHES IN OCTOBER 2024
 Hemx

Date: October 7, 2024. Rocket: Falcon 9 Block 5- ) _
Agency: SpaceX, Country USA, Launch- S|te Space Launch- Complex 40,

_Cape Canaveral, FL, USA -

.The Hera mission is a key component of the European Space Agency's (ESA) -
- Planetary Defense strategy, developed in coordination with NASA. Hera's

primary goal is to study the results of the DART mission (Double Asteroid
Redirection Test), which successfully -demonstrated _asteroid deflection by
impacting the smaller moonlet, Dimorphos; of the double asteroid system
Didymos in 2022. Hera will arrive at the asteroid system in 2026 to analyze
the crater caused by-DART's. 1mpact and” preC|se|y MEERVIE the change in
Dlmorphos orbit. E z -

Eqmpped with advanced instrun'nents, Hera will conddct high=resolution

mapping of D1morphos and Dldymos It. will analyze the surfate properties,
structure, and” composlltlon of the asterocids. Hera will assess the efficiency
of -the kinetic impact technique used by DART to help develop future
astero_id'defleetion strategies in the event of a reatl asteroid threat to Earth.
Hera's -mission marks a significant collaboration between NASA and- ESA,

- showcasing the gr'ow’ing effo:rts for planetary defense against asteroids. This

will be the first time humans visit a binary astermd system prowdlng a
wealth of data on planetary defense technologies.

Tne Hera mission (Image credit: ESA - Science Office )

OCTOBER 2024
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Date: October 10_ 2024, Rocket: Falcon I;|eavy “Agency: NASA (via
SpaceX), Country: USA, -Launch Slte Launch Complex 39A, Kennedy -

Space Center, FL, USA. : : . >

The Europa Clippe_r mission is a NASA’s planetary exploration efforts,

aimed at investigating the habitability of Jupiter's moon Europa-a
world that may harbor a subsurface ocean beneath its icy crust. This

mission will take approximately. six years to reach Europa, arriving by

- 2030. Over the course of the mission, Europa Glipper will.conduct

more"'gh'an 40 close flybys of the moon, capturing detailed images
and data. The.spacecraft is equipped with a suite of sophisticated
scientific instruments, including -~ ice-penetrating._ radar,
spectrometers, -and rﬁagnetometers, designed to probe the moon's
icy shell and investigate the properties of the ocean beneath.

Europa is believed to have more -water than Earth's oceans

"combined, and the mission’s goal is to determine whether the moon's.-
. internal ocean contains the right chemical ingredients for life as we

know it.*This mission is the-first dedicated effort to study Europa in

"such_detail, making it crucial for future missions aimed at exploring
“the outer solar system: -It represents a key step in understanding
“whether icy moons like Europa could be habitable for microbial life,
‘and it will also lay the groundwork. for future lander. missions that

might search durectly for signs of life."

(Europa Clipper Image credit: NASA)
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SPACEX LAUNCHES IN OCTOBER 2024
DRAGON (RS-2 SpX-3I

Date: October 2024, Rocket: Falcon 9 Block 5, Agency: SpaceX
Country: USA, Launch Site: Launch Complex 39A, Kennedy Space Center, FL, USA

The Dragon CRS-2 SpX-31 mission, part of NASA's second Commercial Resupply Services
contract with SpaceX, will launch a Cargo Dragon spacecraft to the International Space Station

(1SS). /

The mission will deliver supplies and research materials
critical for ongoing scientific investigations in the
microgravity environment of the ISS. This includes hardware
for scientific experiments, food, and equipment needed to
maintain the station. This will be the 31st commercial
resupply mission to the ISS conducted by SpaceX.

In addition to supplies, the mission may carry science
experiments for long-duration space exploration and
technology demonstrations aimed at improving spaceflight
safety and efficiency. Some of these experiments could
include investigations into protein crystal growth, which
could help in drug development, or biological studies to
understand how living organisms adapt to space.

SIRIUS SXM-9

Date: October 31, 2024, Rocket: Falcon 9 Block 5, Agency: '
SpaceX

Country: USA, Launch Site: Cape Canaveral Space Force

Station, FL, USA.

(Image credits: NASA)

The Sirius SXM-9 missi i ommunication
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DSN 3 (KIRAMEKI 3)

Date: October 20, 2024, Rocket: H3-22, Agency: Mitsubishi Heavy
Industries (MHI), Country: Japan, Launch Site: Yoshinobu Launch
Complex LP-2, Tanegashima Space Center, Japan.

= S

i

This mission is a key communication satellite launch for Japan,
supporting the country's military communications through its X-
band payload. Kirameki 3 is set to enter geostationary orbit and
will enhance Japan's satellite communications capabilities,
particularly for military applications. The satellite is operated by
DSN Corporation, a subsidiary of the SKY Perfect JSAT Group.
This launch represents the fourth mission for the H3 rocket and is
part of ongoing efforts by Japan to expand its presence in space,
particularly in secure communication domains. (Image credits: wikipedia.org)

CERTIFICATION FLIGHT 2

Date: October 4, 2024, Rocket: Vulcan Centaur

Agency: ULA (United Launch Alliance),Country: USA

Launch Site: Space Launch Complex 41, Cape Canaveral Space l
i

Force Station, FL, USA.

The Certification Flight 2 (Cert-2) is part of the US. Space
Force's certification process for ULA's new Vulcan Centaur rocket.
This is the second of two certification missions aimed at validating - _ i
the rocket's capability for national security launches. The mission
will include a mass simulator and various proprietary experiments,
with the goal of testing the Centaur V upper stage's full
capabilities. Vulcan is designed to carry out high-energy missions,

AP, RER, EI

continuing the legacy of Atlas rockets, and is a critical part of ﬁ. [ﬁ“
future national security and commercial launch operations. The - :

flight will pave the way for Vulcan's future operations, as it will be ’Wm
crucial in fulfilling the growing demands for both government and ~ S

commercial space launches. (Image credits: retorns.com)

STARLINK GROUP

The Starlink Group 10-10 mission is scheduled to launch on October 2, 2024, using a Falcon 9
Block 5 rocket from Space Launch Complex 40 at Cape Canaveral Space Force Statlon Florida.

**Note: Launch dates of the missions are scheduled to be launched in October 2024 but may
subject to change.
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STUDENT'S CORNER

Light Pollution-Disturbing the Dark

Amit Kumar Sharma, Astronomer, New Delhi

When was the last time you experienced a night sky filled with stars? Where was it? How did it make
you feel? “For my part | know nothing with any certainty, but the sight of the stars makes me dream.”
says Vincent Gogh

While there is growing research supporting the important role night plays in preserving critical wildlife
habitats and safeguarding human health, some aspects of the night, such as the awe it inspires, are
harder to quantify.

LIGHT POLLUTION???

Light pollution, a global issue, emerged in the 1970s when astronomers observed the impact of artificial
light on their work. The sky became brighter by 3% to 6% annually. This pollution, caused by poorly
implemented lighting sources, disrupts wildlife patterns, increases carbon dioxide levels, disrupts human
sleep, and obscures night sky stars.

It is most common in large cities and Metro Cities, where streetlights, billboards, shopping malls, and
exterior lights are produced. Astronomers are particularly concerned about light pollution, as it prevents
them from observing the night sky. Environmentalists, health workers, and economists also urge
reducing light pollution.

® Types of LIGHT POLLUTION

® Sky glow - yellow or orange halo in the night sky.

® Glares - Bright light from passing cars or street lamps.

® Light trespass - Street light shining into your room.

® Satellite glow - Brightening of the sky by artificial satellites.

Light pollution is a growing concern that affects not only astronomers but also most living creatures and
the environment. It disrupts our day-night cycle, which is controlled by the amount of light around us,
leading to sleep disorders, depression, and weakening of the immune system. Excessive artificial light
can also negatively affect animals’ behavior, such as reproduction, sleep, and protection from predators.

Light pollution also leads to energy waste, with 35% of all outdoor lighting wasted due to poorly-
designed fixtures. This total cost amounts to around three-billion dollars in the United States annually,
and millions of tons of carbon dioxide are emitted to power this lighting, causing immense damage to
the environment.

To reduce light pollution, local authorities can adjust street lighting and improve the design of light
fixtures. Three main steps should be taken: using warm yellow light instead of blue light, dimming all
unnecessarily bright light sources, and shielding light fixtures to prevent light from escaping into the sky.

Personal actions to minimize light pollution include turning off lights when not needed, using warm-
colored light bulbs, switching to LEDs for less electricity consumption, replacing outdoor lights with
shielded fixtures, and installing motion sensors on outdoor lamps. By taking these steps, we can help
protect our planet and the lives of those who live in areas with high levels of light pollution.

OBER 2024 r
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The Hidden Rings of our
Solar System

Sourajit Mandal, Astronomy Club

Do you remember when we used to study about the solar system in our schools in junior
school? Do you remember the pictures of the planets in those thin picture books? Have you i
also not wondered why only Saturn had those beautiful rings? Is it even the only.planét with
ings? Planet.. can only planets have rings?? Is there no moon with rings? Why doesn"t_' our
arth have rings? Did the Earth ever have rings too?? ;

Quiet surprisingly, Saturn isn't the only planet with rings. In fact, Jupiter and Uranus also have
ring systems, though they are much fainter and less visible than Saturn’s prominent rings. For .
instance, Saturn has seven main wide rings, which are named A to G in the order they were
discovered. However, Jupiter on the other hand has 4 rings. Uranus has 13 known rings and 11
of them are visible in the most famous James Webb Image of Uranus. Some of these rings are
so bright in the image taken by Webb that when they are close together, they appear to
merge into a larger ring.

“Saturn’s rings are special due to the fact thattﬁey%hade of bright, reflective ice particles

which makes them more visible compared to the darker dus
gas giants. But... are rings exclusive to planets? Can moons and

d rock rings around the other
r celestial objects not have
rings? Interestingly, while rings are a common feature for larger ets, no-moon has been

found with rings. ;

They typically form from debris that either originates from a destroyed moon or is left over
from the planet’s formation, and this debris tends to gather around large bodies like planets
rather than smaller moons. BUT there is an exception! Rhea, which is the second largest moon
of Saturn is often speculated to have rings! Cassini spacecraft which went to Saturn found
clues which suggest that Rhea could possibly have its own ring system! Imagine a planet with a
ring and numerous moons out of which one moon itself has its own ring!

Now, why doesn’t Earth have rings? Well, our planet simply lacks the amount of debris that's
needed to form a ring system. However, scientists speculate that Earth could have had rings at
one point in its history. Billions of years ago, after a massive collision with a Mars-sized body
named Thea, it is often believed that a ring of debris formed around Earth..debris that
eventually formed into the Moon we see today. So, in a way, Earth might have had its own ring
system in the very distant past.

While the ring system of different planets and moon still remain as a celestial spectacle for
night observers, it is also a fascinating prompt of the dynamic and ever-changing nature of our
universe. The discovery of rings around other planets and moons, and the tantalizing possibility
of Rhea's own ring system, reminds us of the universe's endless surprises and the mysteries
that still await exploration. -
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ISRO's Bold Leap: The Venus
Orbital Mission Approved

Shivangi Doshi, iAstronomer

In a monumental decision that has stirred excitement across the scientific community, the Indian Space
Research Organization (ISRO) has officially received approval for its much-anticipated Venus Orbital Mission.
Set to further extend India’s space exploration prowess, this mission will propel the nation into uncharted
territory by aiming to study the mysteries of Earth's "sister planet,” Venus.

‘Why Venus? :

Venus, often referred to as the Earth's twin due to its similar size and proximity, has Iong fascinated
astronomers. lIts thick, toxic atmosphere, composed mainlysofscarbon dioxide, traps heat and creates surface
temperatures hot enough to melt lead. This make&'Venus the hottest planet in the solar system, even though

‘it is not the tlosest to the Sun. o s ::"".':

ISRO’s mission to Venus is crucial because it promises to shed ||ght on .gnva of. the most hostile yet intriguing
worlds, helping us understand atmospheric dynamics, surface processes, anpl the s]anets geologic history.-

Venus-could offer critical insights into the long-term impacts of climate change‘ rﬂakrng this mrsswn not only

sC|ent|f|caIIy important but also relevant to global environmental concems CANE, = “%h
! -s "-‘M‘-t ok \ S,
 The V|$|on Behlnd ISRO’s Mission ¥ R - JiE Y

: SN :
. The Venus Orbltal Mission, often referred to as "Shukrayaan-1" fromaghé $anskrlt name for Venus) W||| carry
- an:array of scientific instruments designed to study the pIanets atmo"sehere surface d subsurface
What Instruments Are Onboard? : = o5 \}\ | :
The Shukrayaan 1 mission is expected to carry a suite of advanced selentlflc ”wﬁ --_d_es@g_’ned to study.
ed tf ._,‘ffl';’,pay]oad list, the

3 ,.4

_ifollowrngkey instruments are proposed to be onboard ;_. 3 -:4- f;'--'

. -Synthetrc Aperture Radar (SAR) - To map the surface of Venus through its thlckt;:-’ ouds.
.« Ultraviolet (UV) Imaging Spectrometer - To analyze the composrtlon of Veﬁus upper %tmosphere
e Infrared (IR) Camera / Spectrometer - To stud rface and at |
; spectrum ; 4
"« Mass Spectrometer - To study the composition of Venus' atmosphere, partlcularly its Iower Iayers
+ Radio Smence Expenment (RSE) - To study Venus' ionosphere and atmo‘sphenc structure using radio
waves. ;
"« Plasma Analyzer - To study the interaction of Venus’ atmosphere with solar wmd
« GPR (Ground-Penetrating Radar) - To investigate the subsurface structure of Venus. -

~ When Will It Launch? : : : -, %

" The launch of-ISRO’s Venus Orbltal Mrssron also known as Shukrayaan 1, is’ tentatlvely planned for 2026. The
new target launch window in 2026 is chosen to coincide with optimal planetary alignment, allowing for a more
efficient-trajectory to Venus. This launch will likely occur during the period when Venus is at its closest
approach to Earth, minimizingtravel time and fuel requirements similar to the strategies used for other
interplanetary missions. However, the final date might still depend on technical readiness, further approvals
and external factors like international collaboration.

Pioneering Space Exploration

This mission marks ISRO’s continued ascent in the realm of planetary science, following the successes of its
Mars Orbiter Mission (Mangalyaan) and its Chandrayaan missions to the Moon. While global heavyweights like
NASA and ESA have conducted missions to-Venus, ISRO'’s exploration is a bold statement of intent for India’s
ambitions to become a leader in space exploration.

p;herrc features in “the |nfrared e
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Personal Opinion:

Chandrayaan 2 - Land
Faliure Analysis ¢

The lander's failure may be attributed to issues with its orientation and alignment
during the descent phase.

In the vacuum of space, the lander needed to slow down by firing thrusters
opposite to its orbital direction.

The lander's trajectory went awry due to improper alignment, causing it to spin and -
lose control. S =

in SpaceX's reusable rockets. =

—— —
The lander's spin and loss of control may have been caused by a malfunction inthe= ——====
thruster system or a software error. ==

= e ——
- _

Possible Causes: = — -
e Thruster malfunction or failure e
e Software error or glitch ==
3 : e p———
e Communication loss or delay ——  —
* Inaccurate altitude or velocity measurements _ —_—
Conclusion: ——

It's essential to wait for the scientific analysis of the data received from the lander —
to determine the exact cause of the failure. _
ISRO can learn from this experience and apply it to future missions, such as
Chandrayaan-3.

The failure of the Chandrayaan-2 lander highlights the complexity and challenges

of space exploration.

New |dea:

Consideration of backup systems and redundancy in critical components could
enhance the reliability of future missions.

Implementing Al-powered real-time monitoring and adaptive control systems might
help mitigate similar failure

35
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Nebula Captured by Yash Dabholkar.

Mr. Ranjith Kumar E, Regional Product Manager-South India.

{ASTROPHOTOGRAPHS FROM

Moon Captured by T. Vetrivel, iAstronomer.

Trifid Nebula (M20) captured by Mr. Shirilmon S,

Senior Executive, GAPL.
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Neil deGrasse Tyson

Neil deGrasse Tyson, born on October 5, 1958, is an American
astrophysicist, author, and science communicator. He studied
physics at Harvard University and earned his Ph.D. in astrophysics
from Columbia University. He is the director of the Hayden
Planetarium in New York City and is widely known for making
complex topics in astronomy and astrophysics accessible to the
general public. He has hosted several science-themed TV shows
and documentaries, including Cosmos: A Spacetime Odyssey, which

was a continuation of Carl Sagan's famous Cosmos: A Personal -
Voyage. He is known for his engaging speaking style and his .:_
advocacy for science education and literacy. October 5 1958

Meghnad Saha

Meghnad Saha (6 October 1893 - 16 February 1956) was an eminent
Indian astrophysicist, best known for his development of the Saha
lonization Equation, which played a crucial role in understanding
stellar atmospheres and the physical properties of stars. This equation
is crucial for explaining the physical and chemical conditions of stellar
atmospheres, particularly how different elements ionize at different
temperatures in stars. Beyond theoretical work, Saha was passionate
about the practical applications of science for national development.
He advocated for large-scale public works, particularly river valley

N

October 6, 1893 projects for flood control, irrigation, and power generation.

Neils Bohr

Niels Henrik David Bohr (7 October 1885 - 18 November 1962) was
a Danish physicist who made foundational contributions to
understanding atomic structure and quantum mechanics. He is best
known for his development of the Bohr model of the atom, which
revolutionized the way scientists understood atomic structure and
electron behavior. Bohr's work earned him the Nobel Prize in
Physics in 1922, and became a key figure in the development of
modern physics, influencing the understanding of atomic theory,
quantum mechanics and the nature of scientific inquiry. He made
significant contributions to nuclear physics, particularly with the
liquid drop model of the nucleus.
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AP) Abdul Kalam

Dr. AP.J. Abdul Kalam (15 October 1931 - 27 July 2015) was a
renowned Indian aerospace scientist and the 11th President of
India (2002-2007). Known as the "Missile Man of India," he
played a pivotal role in developing India's missile and space
technology. Starting his career at the Defense Research and
Development Organisation (DRDO), he later moved to ISRO,
where he directed India’s first satellite launch vehicle (SLV-III).
Under his leadership, key missile systems like Agni and Prithvi
I were developed. Kalam's life exemplifies hard work, resilience,
October 15, 1931 and visionary leadership, inspiring many in India and beyond.

S. Chandrasckhar

Subrahmanyan Chandrasekhar (19 October 1910 - 21 August
1995) was an influential Indian-American astrophysicist known
for his groundbreaking work on stellar structure and evolution.
He won the Nobel Prize in Physics in 1983 for his theoretical
studies, particularly the Chandrasekhar Limit, which defines the
maximum mass of a stable white dwarf star. Above this limit, a
star cannot resist gravitational collapse, leading to supernovae.
He authored key works like "An Introduction to the Study of
Stellar Structure” and "The Mathematical Theory of Black Holes,"
significantly advancing modern astrophysics. Chandrasekhar's
contributions continue to inspire future generations of
scientists.

October 19, 1910

-

Homi J. Bhabha

Homi Jehangir Bhabha (30 October 1909 - 24 January 1966)
was a pioneering Indian nuclear physicist, often called the "father
of the Indian nuclear program.” He played a crucial role in
establishing India's nuclear capabilities for both peaceful and
defense purposes. Bhabha made significant contributions to
quantum theory, particularly in cosmic ray showers and electron-
positron scattering, known as Bhabha scattering. He founded the
Tata Institute of Fundamental Research (TIFR) in 1945, which
became a leading center for scientific research in India. Bhabha
envisioned a future of scientific self-reliance and technological
advancement in India, particularly in atomic energy, leaving a
lasting legacy in the field. : :
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HISTORICAL EVENTS HAPPENED IN OCTCBER

SPUTNIX 1. THE DAWN OF SPACE
 EXPLURATION

On October 4, 1957, Sputnik 1 became the first man-made object'to orbit the Earth. Weighing 83.6 kg and
moving at 29,000 km/h, it took about 96 minutes to complete one orbit. This achievement marked the start
of the space age, showcasing the Soviet Union’s scientific and technological prowess during the Cold War
era. e e

Speciality: It was the first artificial satellite ever Iaun?]zﬁ,into space, a pioneering .stép that demonstrated
humanity's ability to venture beyond Earth. , ”

Advantage: The successful orbit proved that space explo’yj%oﬁ”s"ible,’.inspiring further research and
the development of more advanced space missions. 4 A 4

2. Technological Innovation:

Sputnik 1's simple yet effective design included a polished aluminum sphere with four long antennas. These
antennas transmitted radio pulses on two frequenmes (20. OOS,MHZ an’d'40 002 MHz) which could be picked
up by radio operators across the globe.

Speciality: Sputnik 1's radio transmissions were audible worldwide, providing valuable data on atmospheric
density and the ionosphere.

Advantage: The satellite’s design set a foundatlon for future satellite communication systems, revolutionizing
how we use satellltes today fo

Iironw Race: . :
Sputnik 13’%0% artlcularly the Umted States The event k|cked off C
competm.on betwerhaUSSR to achieve dominance in space exploration. This Ied o
~ establishment of NA NASA "7-9'5'8-and pushed the US to invest-heavily in space technology.
‘Spemallty Sputmk 1s— suc,cess..symbohzed Soviet domlnance in space during the early.,*years of the Cold
War. — : _
Advantage: It spurred rapid advancements in space technology and space policy, culminating in the moon .-
landing by the US in 1969. S

4. Advancing Satellite Technology:

Sputnik 1 was a simple satellite, but it inspired innovations in satellite technology that have shaped modern
science and technology. Its mission provided the basis for the development of more sophisticated satellites
for various purposes, such as communications, weather monitoring, and global positioning.

Speciality: It was the forerunner of modern satellite systems used for communication and Earth observation. =
Advantage: The success of Sputnik 1 laid the groundwork for satellite networks that support a wide range

of applications, including television, internet, and global navigation systems.

5. Lasting Legacy:

Though Sputnik 1's mission lasted only 21 days, its legacy has endured for decades. It inspired a new
generation of scientists, engineers, and astronauts, and fueled public interest in space exploration. It also
paved the way for future manned space missions, space probes, and space stations.

Speciality: Sputnik 1's launch is considered the symbolic beginning of humanity's journey into space.
Advantage: It catalyzed technological progress and international cooperation in space exploration,
eventually leading to achievements such as the International Space Station and deep-space missions like
Voyager.’
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) 1. Historic Achievement: - ‘ ’ 4 ‘4
T - ~On October 7, 1959, the Soviet Um.on s Luna 3 spacecraft made history by capturmg
‘the first, images of .the Moon’s far side, a region never visible from Earth. This = ¢
groundbreaking mission offered humamty its first glrmpse of the unseen haIf Neli the g e b '
= Moon and marked a major milestone |n gspace exploratlon, L e . o, R,

SpeCIallty Luna 3 was the first to p
~ details. ‘ .

httog‘rap’ﬁ the*M.\oon s far side, unc0ver|ng hidden
H

¢ »
X » N P
’ ’ #

. . BN , . ,
" e ; '
Advantage These |mages provrded data'ab\ Y Fegion never observed
before. .. R //. \! S s v
) - \4 ‘ {7—1’:« , s ,..m:
2. Technologlcal Innovation: { 4 R . e 4 4
Luna 3 featured advanced (ech‘h\o__ Im processor, and. a. = -
transmitter. The spacecraft, captar nboard, transmitting '
them back to Earth. Despite th e , Luna 3 successfully
2 photographed about 70% of th‘e ) K 2
Spemallty Its |mag|ng and transmlssnon vere cutting-edge for |ts time.
Advantage: The mLssion_ set new standards for space imaging and data transmission. . Ty
. 3. Unveiling-the Unknown ' ” . : "L - : 5
Luna 3's images.revealed a rugged cfatered far side, starkly drfferent from the near - %
- 7 side. Thrs sparked new msrghts into the Moon’s geologlcal evolutlon ‘ .,
:-L'Una-3 rev'egEQ-t-he: Moon's far side for the first time. ) ) i %
R - _.'- ._:' -.‘__\.\: 3 = - # . F
Advantage: It enhanced scient.ii‘i:gx\r_nderstanding of lunar geology. v 2 -
~ -‘,\. \\ \\‘\ ™ ’ : - EY v
Im.Rad: on the Space Race PRERE NN — ’ . T ¥ e p7d
_“The succes-s of E_yrna 3 solidified the" Sowet Union's domrnance |n early space
exploratlo-n arrd‘hglghtened competltlon durlng the CoId War. - 7
Q - » Ld
Speciality: It showcased Soviet [ead’ershlq‘m sgac 3 ' .
- % : o = . . ~
¢ Advantage The mission acceleratedw effortgxrn Iunar exploratlon - : e P e
i _ o 5 2 3
e 2 5. Lasting l,:egacy i ) " 4 -
BE Y Though grainy by modern standards, Luna 3\%&% Iard the groundwork for future -
i ~ lunar missions, mfluencrng the course of space e ratlon y ) i '
Speciality: Luna 3 pionee'red lunar mapping. A "r.‘ c S T
. B -
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WILLIAM LASSELL DISCOVERS
TRITON: NEPTUNE'S LARGEST MOO

1. Historic Discovery: :
On October 10, 1846, British astronomer William Lassell.made a groundbreaking discovery— &
Triton, Neptune's largest moon.- This ‘happened just weeks after Neptune itself was found. /
Lassell's work added Triton to the list of significant celestial bodies in the solar system.

Speciality: Triton is Neptune's largest moon and one of the coldest known objects in the
solar system. ;

Advantage: Its discovery expanded our knowledge of Neptune's moons and enhanced the
study of distant planets.

2. Retrograde Orbit: : .

Triton stands out as the only large moon in the solar system with a retrograde orbit,
meaning it orbits Neptune in the opposite direction of the planet’s rotation. This unusual
trait suggests that Triton was likely captured from elsewhere in the solar system, possibly
from the Kuiper Belt. e

Speciality: Triton’s retrograde orbit is unigue among large moons.

Advantage: It provides insights into planetary capture processes and moon formation
theories. ;

3. Triton's Surface:

Triton has an icy surface, featuring cryovolcanoes that eject nitrogen gas, creating a thin
atmosphere. This gives the moon an active, dynamic surface, rare for celestial bodies at such
extreme distances.

Speciality: Triton has a geologically active surface with ice volcanoes.

Advantage: Studying its surface helps scientists understand the activity on icy moons.

4. Impact on Astronomy: _ - _ _
Lassell’'s discovery opened the door to studying moons around planets in the outer solar .
system, beyond Jupiter and Saturn.

Speciality: Triton was the first moon discovered around Neptune.

Advantage: This discovery promoted further exploration of Neptune's system.

5. Future Exploration:

Triton remains a key target for future missions, especially given its potential subsurface
ocean.

Speciality: Triton may have a subsurface ocean beneath its icy crust.

Advantage: It could offer clues to habitability on icy moons in the solar system.

. ® ¥
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VENERA 9:UNVEILING
VENUS'S SECRETS

1. Historic Achievement:

On October 22, 1975, the Soviet spacecraft Venera 9 made history by becoming the first spacecraft to
orbit Venus and successfully transmlt |mages of its surface _back to Earth. This monumental achlevement

neighboring planet.
Speciality: Venera Qaast mﬁaeééfaft to send bdt':lg images from the surface of another planet.

Advantage:

qn 'prowded unprecedented data about Venus, including its atmospheric
conditions al ;

) lcal features.

Jdvan@age:'The technology developed for Venera 9 paved the way for future planetary missions.

. Stunning Imagery:

Upon arrival, Venera 9 transmitted t‘n first images of Venus's surface,

with boulders and a thick, cloudy atmosphere. The photos shg /60
nsights into Venus's geology. -

Speciality: The images captured}“
imaging.

4. Impact on Planetary Science:

The success of Venera 9 greatly influenced the field of planetary‘s' )|
for future exploration missions to Venus and other planets.

5. Legacy of Exploration:

Venera 9's mission left a lasting legacy in space exploration. Its successful operation demonstrated the
feasibility of sending spacecraft to other planets and returning valuable data.

Speciality: Venera 9 is remembered as a pioneering mission in planetary exploration.

Advantage: It inspired further exploration of Venus and contributed to advancements in space
technology and planetary science.
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M,_I Celebrating Teachers' Day in the Office: A Tribute to Our Educators
Teachers' Day is a special occasion that transcends schools and classrooms; it's a day to oY
5 honour all educators, including those who contribute their knowledge and expertise in -,
professional settings. This year, we celebrated Teachers’ Day in our offices at Dwarka as /4
h well as Janakpuri with a delightful lunch, heartfelt appreciation tokens, a cake-cutting (e

ceremony and a tree plantation drive, creating an atmosphere of gratitude and e 5 3 N0
camaraderie.

The Venue was beautifully decorated

with ballons, ribbonsand banner. The

educators were dressed in gorgeous

sarees and formals. The Chennai team '
and out stationed educators joined us N
through the online platform. We kicked

off our celebration with everyone to B

share their favourite memories or (e
experiences with teachers, whether
from their school days or within the L 4
office. These stories brought back
nostalgia and showcased the profound
impact educators have had on our lives.
It was heartwarming to hear how some
of our colleagues had transitioned from >
students to mentors, continuing the
‘ 4 cycle of learning and growth. \
= Next, we played a fun guessing game that encouraged everyone to think about their
— colleagues’ personalities in a light-hearted way. For each participant a tag was been written
down , It was a joy to see how well we knew one another, as some guesses surprised us all!
As truly said “What the teacher is, is more important than what he teaches.” - Karl
Menninger
After a tasty lunch, appreciation tokens were presented to our mentors in the office. These
ﬁﬁg tokens ranged from personalized thank-you notes to small gifts that showed our gratitude. /
Y 4 Each note included specific anecdotes or lessons learned from the individuals we honoured, !
. making the moment even more special. Witnessing the smiles on their faces was a reminder
K ‘-J of how meaningful recognition can be. ﬁ
At Janakpuri office the day was celebrated with the Astro port and PDT team. It started .\TI;E«

with a brief gathering where we acknowledged the importance of both education and the
environment. Then all took turns to plant tree saplings. It went on with sharing tokens of

\ gratitude’s and gifts.
\ ~ As No celebration is complete without

cake! All gathered around a beautifully
decorated cake that read, “Celebrating
Teachers’ Day!” The cake-cutting ceremony
was filled with laughter and cheer as we
sang songs and shared sweet treats. This
simple act of sharing cake symbolized our
unity and collective appreciation for the

“ = "..dancing on the beats.
SR aancing i - -

|
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As we concluded our celebration, it was clear that our Teachers' Day ‘
gathering had strengthened our office community. The appreciation shown to —

'ﬁ our educators reminded us all of the importance of acknowledging the hard
Sy
f / ._"-'—-——.
Veirés

work and dedication that goes into teaching, mentoring, and leading.

Tl

The Delhi Education Team recently enjoyed a rejuvenating one-day outing that

fostered camaraderie and team spirit. Set against the serene backdrop of a

picturesque farmhouse, the day began with a delicious vegetarian lunch,
N allowing colleagues to relax and recharge. Post-lunch, engaging team-building
games brought everyone together, emphasizing collaboration and unity.
The highlight of the day came with an exuberant rain dance, where the team
let loose, laughed, and danced together, shedding all stress. Poolside water
games followed, adding to the playful atmosphere, as colleagues enjoyed
moments of shared joy and connection.

| As night fell, an impromptu DJ party continued the fun, with dancing and late- ,
F | night conversations deepening friendships. The outing concluded with a {
| morning of reflection over breakfast, leaving the team not only refreshed but
: ; . : 4

s ) with strengthened bonds that will enhance future collaboration and teamwork. fﬁ

This memorable day was a true celebration of unity and joy beyond the office.




GALACTICA

TRAIN YOUR BRAIN

CROSSWORD i
2
3 4
5
ELT T j
8
9
18
Down
Across 4 1. What program aims to send humans on long-
5. Who is the American astronaut holding the i duration missions to the moon?
record for most consecutive days in space? i 2. What instrument measures magnetic fields on the
6. What is the special theory that explains time i lunar surface?
dilation? i 3. What type of calendar did the ancient Chinese use
8. What is the name of Uranus’s moon that might { that was derived from their astronomical observations?
have an underground ocean? i 4. What phenomenon involves Earth’s slow wobble

9. What is the other name for T Coronae Borealis? affecting equinox timing?
10. What is the name of Neptune’'s largest moon? ' 7. Which country launched the SLIM lunar mission?

®  J
m
Astronomy Word Puzzle ? 3]
g Pr] o8|
Find the Craters from the mixed letters and mark them. E Fple r.IS 5 u|s|
[+] r 1
Lunar craters mla]z[i[n]u]s Pl [ee]x
» o o a
PLATD o i kil
ANUOTALPPTNATCG Mg = Bs[t[alr[1[i]n]e|r B
R I KEPLERGRAARA KEPLER 5 a L
c/s|e|[n[E[n|T[s|o|T|A|R|E|S| "a© = v]i[k[r[a[m[s[a]r[a[b]n]a]i]
0O Y TAPHASAAUTG 5  ERATOSTHENES < i
GASSENDI o 3
P AHETOLS SRTIMYNE ARISTARCHUS S n
CLAVIUS + —
ERECOSORIDACTIN copemnrcus ® N DD R HAYABUSHA:CO
R COLLUANSTILMRMHDD TE:;::;E& s EEOAMMWLIDEASPT
o OASEWDAIASROAR
NHPAENEOTACODT rame |y g souaess
I THVMEFRAMAURDO scroomes g 1 @6 o CERISITIRITISIO S
C/M|I I|A/RH LR IAEMNHO o RN AR HVIADIOO NS T
UELUEGOYCRRTFTCN < T e e
PG U AUTETEENSIONR A A E C
s pluls/ulNlY TIHIGIN AISIH EALTTCAPMIPEED
AKY T SUDRATSDOR
RIE|IS GSAAHUDTIHALSA IEOTTIOIGEI UV GAS
A|S|IT| A E|L|S5 IS FALIS5R RUEKTAIMIEIOTHISIRIATEIN E
SGALILEOTIYTIDAR
**Answers for this month puzzles will be shared in next magazine. @ AREMWP E PESIVICIHUE E E
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See Beyond The World

We Live In

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

www.spacearcade.in

ASTROPSRT

Travel To Do Astronomy

Or Do Astronomy While Travelling

EDUTOURS | CORPORATE TRAVEL | FAMILY TRIPS | SPACE CAMPS

www.astroportglobal.com

Experience Universe Now at:
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