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GALACTICA

Galactica is a monthly magazine about astronomy & space science published
by SPACE India targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for the general
audience, and the article about historical missions & events of astronomy and
more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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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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Dr. Sachin Bahmba,
CMD, SPACE

~\

CMD's Message

Space and Astronomy
are the future for the
young generation of our
country. This is a great
means to inculcate
scientific temperament
among the masses.
Such astronomy
sessions will provide

a hands-on learning platform for students
wherein they explore the real world of
science, | wish for young students to let
their ambitions soar and think big as they

7

MD’'s Message
Education is integral to
humankind growth and it
strongly contributes
towards innovation and
developments. Space is
transforming India  to
provide better learning
opportunities through
Experiential and Hands-

Mr. Shivam Gupta,
MD, SPACE

in the very niche field of

Astronomy and Space Science. Our mission to

build from the grassroots level is what drives

on learning

us stronger and to inculcate scientific
temperament so the next generation can be

\are the future of our country. ) | entrepreneurs, scientists, and astronauts! )
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Celestial

Calendar
2024

Hello Astronomers!

Space India presents this yearly calendar
covering all the major astronomical
events that one can witness from the
Indian subcontinent. Astronomers all
around the world can also record and
capture these events along with beautiful
astrophotographs. You can also capture
and share your photos with us.

For details of each event such as which
direction to see, location & coordinates
in the sky, timings as per your latitude
can be taken from various astronomical
apps and softwares. We suggest you
use the app/software STELLARIUM. Itis
available across all platforms android/
i0S/Windows/MAC.

Major Astronomical Events Key

Conjunction

When the Moon or a planet appears especially
close either to another planet or to a bright
star. Also used when, Moon or Planet
sometimes is close to bright Deep sky objects.

Eclipse
An event that occurs when the shadow of a
planet or moon falls upon a second body.

Elongation

The angular distance the Moon or a planet is
from the Sun. The inner planets of Mercury
and Venus are best seen when at maximum
Elongation, and thus are highest above the
horizon before sunrise or after sunset.

Opposition

When a planet or asteroid is opposite the
Sun in the sky. At such times, the object
is visible all night — rising at sunset and
setting at sunrise.

Equinox

The two times each year, near March 20th
and September 22nd, when the Sun is
directly overhead at noon as seen from
Earth's equator. On an equinox date, day and
night are of equal length.

Meteor Shower

An increase in meteor activity at certain
times of the year due to Earth passing
through a stream of particles along a
comet’s orbit around the Sun.

Occultation
When the Moon or a planet passes directly in
front of a more distant planet or star.

Solstice

The two times each year, around June
20th and December 21st, when the Sun is
farthest north or south in the sky. At the
summer solstice, the day is longest and
the night is shortest, and vice versa at the
winter solstice.

*Definitions are taken from Sky & Telescope for
easier understanding

www.space-global.com
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GALACTICA Space Group Highlights

RECAP OF 2023

Earth's Core Spin Reversal
o Recent studies suggest Earth's core may exhibit a reverse spin,
challenging conventional theories about its rotational dynamics. This
discovery could reshape our understanding of the Earth's internal
processes and magnetic field generation.

Jupiter's Moon Triumph
o Jupiter has reclaimed its status as the planet with the most moons in our
solar system. The recent identification of additional moons around Jupiter
showcases the planet's gravitational dominance and its continual role in
shaping the cosmic neighborhood.

Gaganyaan Spacecraft Recovery Test
o India has achieved a crucial milestone in its Gaganyaan mission by
successfully testing the recovery system for the spacecraft. This
achievement brings India closer to realizing its ambitions for crewed
space exploration and human spaceflight missions.

) Hubble Observes Giant Planets
_ 4 e The Hubble Space Telescope is actively monitoring and studying the
a»;é,:\ dynamic weather patterns of gas giants Jupiter and Uranus. These

observations provide valuable insights into the atmospheric processes and

\\Ie:i.ﬁ-:‘ i
“ long-term changes occurring on these distant planets.

China's Rocket Debris Solution
e China is planning to employ parachutes to con

f" Esm Mission toFJuplters Moons

e The European Space Agency_( ESA) has successfully launched the Juice
mission, aiming to explore Jupiter's moons. This mission promises to
unravel mysteries surrounding the largest planet in our solar system and
its diverse set of natural satellites.

4 Lucy Mission Captures Trojan Asteroids
' o NASA's Lucy Mission has achieved a significant milestone by capturing
its first images of Trojan asteroids, providing valuable data for

understanding the early solar system's formation and dynamics.
% - _

ARTEMIS ACCORD!
emdmn o Soes Y EE TTER
D CUEm ey v e
B Tm T TEER T
“iE "EH TEH TR s

India Joins Artemis Accords
e India has officially signed the Artemis Accords, a global initiative
2 supporting peaceful and cooperative exploration of the Moon and
beyond. This collaboration marks a step forward in international efforts
to expand human presence in space.

Unfted for Beacend Explorsnon of Deep Sonca ===
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GALACTICA * Space Group Highlights

Virgin Galactic's Commercial Spaceflight
« Virgin Galactic has made history by completing its first commercial flight
into space, marking a major achievement in the commercial space
tourism industry and paving the way for future civilian space travel.

JWST llluminates Saturn's Rings
o The James Webb Space Telescope (JWST) has captured stunning images
showcasing the brilliance of Saturn's rings in the infrared spectrum. These
observations provide a unique perspective on the composition and
structure of the iconic planetary rings.

Luna-25 Mission Setback
o Russia's Luna-25 Spacecraft unfortunately experienced a crash on the
moon during its mission, highlighting the challenges and risks associated
with lunar exploration.

Chang'e-5 Mission Misinformation
e The Chang'e-5 Moon mission faced challenges related to misinformation
concerning its sample return. This incident underscores the importance of
accurate reporting and communication in the context of space exploration.

OSIRIS-REx Triumph
o The OSIRIS-REx mission is celebrated as a triumph of human ingenuity
essfully collecting samples from the asteroid Bennu, providing
into the early solar system's formation.

— — \

N'obgl_P_ﬂéF for Atom Manipulation

o The Nobel Prize in Physics Wa‘s‘_gwarded to three scientists for their
groundbreaking work on manipulating atoms with tiny.light pulses,
showcasing the advancements in precision control at the‘aﬁlc level.

—
e ER

Pierre Ferenc Anne
Agostini Krausz L H uillier

Parker Solar Probe’'s Record \
e NASA's Parker Solar Probe holds the title of the fastest mar?made
object, providing-unprecedented close-up observations of the Sun's

outer atmosphere and contributing to our understanding of solar %
dynamics. &<
.

Venus' Atmospheric Dynamics Unveiled
e Scientists are making strides in unraveling the mystery of Venus'
Atmospheric Dynamics, particularly focusing on the Reactive Oxygen
Layer. These studies aim to enhance our understanding of the complex
and dynamic atmosphere of Earth's neighboring planet.

JANUARY 2024 2
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SUCCEISFUL
MISSIONS . BY
ISROIN 2023

i 33LV-D2/603- 07;‘"

£
The Small Satellite Launch Vehicle's (SSLV)
second developmental flight, SSLV-D2, was
successfully launched on February 10, 2023,
at 09:18 hours IST from the SDSC SHAR
launch pad in Sriharikota. In a brief 15-minute
flight, SSLV-D2 achieved its goal of injecting
three satellites—EOS-07, Janus-l, and
AzaadiSAT-2—into a 450 km circular orbit.
SSLV is dedicated to launching satellites
weighing up to 500 kg to Low Earth Orbits
(LEO) on a "launch-on-demand" basis. It
stands out for its low-cost access to space,
minimal turnaround time, flexibility for
accommodating multiple satellites, and the
need for minimal launch infrastructure.
Configured with three solid propulsion stages
and a velocity terminal module, SSLV is a 34 m
tall, 2 m diameter vehicle with a lift-off mass
of 120 tons.

ST

ISRO accomplished the Reusable Launch Vehicle
Autonomous Landing Mission (RLV LEX) with
success. The test, which took place at the
Aeronautical Test Range (ATR) in Chitradurga,
Karnataka on April 2, 2023, involved the RLV taking
off at 7:10 am IST from a Chinook Helicopter of the
Indian Air Force as an underslung load. It ascended
to a height of 4.5 km (above Mean Sea Level). Upon
reaching predetermined pillbox parameters, the

RLV was autonomously released mid-air at a down |

range of 4.6 km, adhering to 10 release conditions

covering position, velocity, altitude, and body:

rates.

The release of the RLV was autonomous, and it
executed approach and landing maneuvers using
the Integrated Navigation, Guidance & Control
system. The RLV successfully achieved an
autonomous landing on the ATR air strip at 7:40

AM IST, marking ISRO's successful demonstration W
of autonomous landing capabilities for a space K

vehicle.

T ]

LI.\IM.'! M3/ ONGWEB INDIA-2

o e

The LVM3 M3/OneWeb India-2 Mission
achieved success with its sixth consecutive
flight, successfully placing 36 OneWeb Group
Company satellites into their intended 450 |
km circular orbit with an inclination of 87.4
degrees. Taking off from the second launch
pad at SDSC-SHAR, Sriharikota, at 09:00:20
hours IST with a total payload of 5,805 kg, the
vehicle accomplished satellite injection
conditions in about 17 minutes. During the
mission, a sophisticated maneuver was
executed, orienting the vehicle in orthogonal
directions and injecting the satellites into
precise orbits with defined time-gaps to
prevent collisions.

THE RGUSABI.G LAUNCH VGI’IIGI.G
MISSION (RLV LEX)

. PSLV-C55/TeLEOS-2 is launched successfully

on April 22, 2023 at 14:19 hours IST from SDSC-
SHAR, Sriharikota. This is a dedicated
commercial mission through NSIL with

" TeLEOS-2 as primary satellite and Lumelite-4
| asaco-passenger satellite.
| The TeLEOS-2 satellite is developed under a

partnership between DSTA (representing the
Government of Singapore) and ST
Engineering.TeLEOS-2  carries a Synthetic
Aperture Radar (SAR) payload. TeLEOS-2 will
be able to provide all-weather day and night
coverage, and capable of imaging at 1m full-
polarimetric resolution.

LUMELITE4 is an advanced 12U satellite
developed for the technological

: il demonstration of the High-Performance

Space-borne VHF Data Exchange System
(VDES). Using the VDES communication
payload developed by | 2 R and STAR’s scalable

&= satellite bus platform, it aims to augment

Singapore’s e-navigation maritime safety and
benefit the global shipping community.



https://www.isro.gov.in/mission_SSLV_D2.html?timeline=timeline#

G3LV-F12/NVs-01

The GSLV-F12/NVS-01 mission achieved
success on Monday, May 29, 2023. This mission
of the Geosynchronous Satellite Launch
Vehicle (GSLV) successfully placed the NVS-01
navigation satellite, weighing approximately
2232 kg, into a Geosynchronous Transfer Orbit.
The launch occurred at 10:42 hours IST from
the second launch pad at SDSC-SHAR,
Sriharikota, and the satellite was injected into
orbit after about 19 minutes of flight.

NVS-01 represents the initial satellite in the
second-generation series intended for the
Navigation with Indian Constellation (NaviC)
services. The NVS series aims to enhance and
sustain NavIiC with improved features,
including the incorporation of L1 band signals
to expand services. Notably, NVS-01 features
the first deployment of an indigenous atomic
clock, marking a significant milestone in

LVM3-M4-CHANDRAMAAN-3

R

Chandrayaan-3, launched on July 14, 2023, is a
continuation of India's lunar exploration program,
following Chandrayaan-2. The mission aims to
showcase complete capabilities in safe lunar
landing and surface roving. Launched from the
Satish Dhawan Space Centre, the spacecraft
consists of a propulsion module, lander, and rover.
The propulsion module, equipped with the
Spectro-polarimetry of Habitable Planet Earth
(SHAPE) payload, carried the lander and rover to a
100-kilometer lunar orbit. The lander then soft-
landed on the lunar surface, accompanied by the
rover named Pragyan, designed to deploy a smaller
26-kg lunar rover.

Key objectives of Chandrayaan-3 include
demonstrating advanced technologies in Earth

conditions, conducting scientific experiments such
as Chandra's Surface Thermophysical Experiment
(ChaSTE) and the Instrument for Lunar Seismic
Activity (ILSA), and observing the rover's driving
capabilities on the Moon. This mission marks a
significant step in |India's lunar exploration
endeavors

satellite technology. J

W

The successful launch of PSLV-C56 carrying the
DS-SAR satellite, along with six co-passengers,
occurred on July 30, 2023, at 06:30 hrs IST from
the first launch-pad of SDSC-SHAR, Sriharikota.
PSLV-C56, configured in its core-alone mode,
deployed the 360 kg DS-SAR satellite into a Near-
equatorial Orbit (NEO) at 5 degrees inclination and
535 km altitude.

DS-SAR, developed through a partnership between
DSTA (representing the Government of Singapore)
and ST Engineering, serves the satellite imagery
needs of various Singaporean government
agencies. ST Engineering utilizes it for multi-modal
and highly responsive imagery and geospatial
services for commercial customers. The DS-SAR
satellite is equipped with a Synthetic Aperture
Radar (SAR) payload developed by Israel
Aerospace Industries (IAl), enabling all-weather,
day and night coverage with a Im-resolution at full
polarimetry.

The Aditya-L1 mission is India's first dedicated [
mission to study the Sun, launched on September 2,
2023, via the PSLV C57 rocket 11
. The mission's key objectives include:
Studying solar upper atmospheric dynamics [¥
(chromosphere and corona) |
Investigating coronal heating, coronal mass
ejection, pre-flare, and flare activities, and their
characteristics
~ Examining the dynamics of space weather and the |
. propagation of particles and fields

i Aditya-L1 is equipped with seven distinct payloads, [\
- all developed indigenously, including five by ISRO =
' and two by Indian academic institutes in
collaboration with ISRO The satellite is designed to |,
orbit around the Lagrange point 1 (L1) of the Sun- §
g Earth system, which is approximately 1.5 million km
from Earth

4 This strategic placement ensures a constant,
uninterrupted view of the Sun and allows the §
satellite to access solar radiation and magnetic |
storms before they reach Earth

| The mission is expected to operate for 5.2 years,
studying the Sun and solar phenomena around
Earth

o |
A ’@EI‘] 724
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Space Group Highlights

"~ SPACEINSIGHTS|
KALPANA CHAWLA DEBATE GOMPETITION 2023

The Kalpana Chawla Debate Competition, hosted by Space India on December 16, 2023, was an inspiring display of intellect

and eloquence. Drawing 114 students from 57 esteemed schools across the region, the event sparked intellectual discourse on
pressing matters concerning space exploration and beyond.

Round 1: Unveiling Diverse Perspectives

In the initial round, 114 students showcased their passion and knowledge, engaging in debates that encapsulated myriad
viewpoints. Their articulation and depth of understanding regarding the motion were commendable. The topic for the debate
was “Space Colonization vs. Earth Sustainability: Should we focus on making Earth more sustainable or establishing colonies on
other planets?” However, only 50 students, evenly divided between those for and against the motion, progressed to the next
stage.

Round 2: Refinement of Arguments

The subsequent round witnessed an intense clash of ideologies as 25 students from each side of the argument delved deeper
into their positions. The topic for round 2 was “The Militarisation and Weaponization of Space: Should these be a part of
Modern Warfare?” Their thorough research and persuasive abilities elevated the discourse, leaving the audience in awe of their
conviction and proficiency in rhetoric.

Round 3: Raising the Bar

As the competition narrowed down to the top contenders, 20 finalists faced rigorous scrutiny through probing questions
relating to their debate content. This round was a testament to their comprehensive understanding of the subject matter,
exhibiting not only their debating skills but also their grasp of nuanced concepts.Champions Emerge 1
Ultimately, three exceptional debaters emerged victorious. Yash Swami and Arnav Vashisht from SVIS, Dwarka, claimed the top

two positions, showcasing unparalleled eloquence and depth of knowledge. Saesha Mishra from Amity International School,
Noida, secured the third position, adding a distinct perspective to the riveting discussions.

— - . The dedication and hard work of these students have set a |
——— — |
By benchmark for aspiring debaters, inspiring a new generation of | :

~ I e r
,' u" b intellectuals. The Kalpana Chawla Debate Competition stands as a | £

~ 2_-" .,,!f = *. beacon of intellectual exchange and scholarly pursuit, echoing the
. b - ;- -
sl "L ’; pr- legacy of the esteemed astronaut it honors. It has not only
o, “S
o ; : celebrated the art of debating but also heralded the spirit of inquiry
" - and critical thinking amongst the youth.As these young minds
- " 2 — continue to soar intellectually, one can only anticipate the
transformative impact they will have on shaping future dialogues
and decisions, not just within the realm of space exploration but
£ across multifaceted global challenges.
4 't&é |
KALPANA CHAWLA -
DEBATE
[COoMPETITION]
O
47 8\ N
} . Ghery
and
¢ II oY ——
el e
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VIRTUAL REALITY EXTRAVAGANIA

Bal Bharati Public School, Pitampura renowned for its commitment to holistic education, recently set a new benchmark in

innovative learning experiences during its Annual Carnival held from December 5th to 10th. The school, in a_pioneering

collaboration with Space India, introduced a groundbreaking Virtual Reality (VR) activity that transported parents, students, and
teachers into the vast expanse of space, offering a mesmerizing glimpse into the International Space Station (ISS) and a lifelike
Space Walk. The collaboration with Space India showcased the school's dedication to pushing the boundaries of conventional
education. By leveraging cutting-edge VR technology, Bal Bharati Public School successfully blended entertainment with

\

— with the inclusion of the VR space adventure. Parents and teachers witnessed the enthusiasm and curiosity sparked in students

]
education, making the Annual Carnival a memorable and enriching event for all attendees. The meticulously crafted VR tour of

the International Space Station allowed participants to explore the intricacies of life in space, fostering a deeper understanding
of science and technology. The Annual Carnival, traditionally a celebration of the school community, took on a new dimension

as they delved into the mysteries of the cosmos. The event served as a reminder that education is not confined to textbooks and

classrooms but can be a dynamic and immersive journey that leaves a lasting impact on young minds.

On the 1st of December, the students enrolled in the UITS program of SPACE organlzed a special assembly in the school. The
K.R. Mangalam Astronomy Assembly was organized entirely by passionate students. The event aimed to foster a love for ®
astronomy, share knowledge, andicreate a platform for collaborative learning.

o The assembly featured diverse sessions, including keynote addresses, interactive presentations, and students’ self-composed

' poems. Noteworthy presentations covered topics such as "How do Scientists Study Space," "Exploring the Stars," and
"Astronomy Facts." These talks were informative and showcased the depth of knowledge and research undertaken by the
students.
Ishaan Singhal of class VIII-B presented his self-composed poem on chandrayaan-3 and Tvishi Bajaj conducted a small quiz for
the students. The coordinator, Ms. Lekha felicitated a student of class VIII-A for his great performance in the Kalam Quiz
Competition. Many students of class VI showcased their rocket and satellite models during the assembly.
The assembly showcased the talent and enthusiasm of students, who actively participated in organizing, presenting, and
facilitating various event segments. Student-led discussions, poster presentations, and collaborative projects demonstrated the

younger generation's depth of interest and dedication.

JANUARY 2024 6
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'DPSG School students embarked on a.—-;captlvatrng mght 2 day excurSIon to er Corbett and Narnrtal L

de51gned to offer a harmomous blend of adventure educa__

.-wrth exploratron The schedute |ncluded a.._-'
Iersurely stroIIed along the renowned Mall__
my sess:ons complemented by a Irvely DJ

%’_’_memorles Satlsf" g enroute meals at: McD provrded 97

§ eported back to _chool

‘a sense of camaraderle and adventure .

CONTACT INFO@SPACE-GLOBAL.COM TO TRAVEL WITH US
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e e DEHRADUN WITH DHANAULTI .
__'The students from DPSG School embarked on a captwatlng and educatlonal Journey spannlng 3 days and 27 2

-‘ mghts explorlng the scenle Iandscapes of Dehradun and ~.Dhanault| craftrng cherlshed memorles that are
bound to endure for a llfetlme The expedl'hon commenced_thh the excitement’ of leavrng the famrllar school

o X .'-l.- ."grounds marked. by dehghtful pit S"C’IC’S for SCfl-'mID'ﬂOlI"meals at Blkanerwala The metlculously planned
- -_ Research Instltute (FRl) offering students
"equently the: adventurers retreated to' their = .

2 |t|nerary unfolded with. an ennchmg eduoatlonal tour of t,he ore

eparlng for the exciting days ahead

e the students act|vely engaged in a serles."

- of captlvatlng team bmldmg actl / W he|ghts as the evenrng unfolded w1th the

amaradene The day reached its zenlth wrth

beats of a DJ, prov1d|ng a I|vely b '
: nd culmlnated in a peaceful overnlght stay at
\;the hotel LR ; : T RS i g S : :
As the sun cast |ts flrst rays on the folIGWlng day, the students greeted 2 new mornlng commencmg thelr day
“of the hotet :
nture nestled amid Inature 's beauty offerlng a plethora of =

W|th a nounshmg breakfast |n the |nv:_"ng amb ""_eXpedltlon contlnued as they made their 2

. way “to the DhanauItJ camp, a haVen

exhrlaratmg act|V|t|es After comple____g 'f_’né:l

Bty

__heck in process and savormg a fulf|ll|ng Iunch the group
'experlenced a peaceful |nterlude allow g*'the

) connect wrth the serene surroundlngs ¥

S - The days exploratlon extended:‘_t_ “the ec garden where the students rmmersed themselves in the- wonders

of ‘nature. The lush greenery, V|brant flora and the harmonlous balance of the ecosystem provided a backdrop'
* for both relaxatlon and appreC|at|on of the enwronment Add|t|onally the students engaged in an enlightening

.astronomy session, deepening their understanding of the celestial wonders that grace the night sky. The day

concluded with a flavorful dinner at the camp, providing a perfect balance of adventure , stargazing expedition
and relaxation.
On the third and final day, the students commenced their morning with a captivating rocketry session, crafting
and launching their own hydrorockets—a hands-on experience that added an extra layer of excitement to their
journey. The session was punctuated with a lively prize distribution ceremony, acknowledging the efforts and
achievements of the students. A group photo served as a snhapshot of the shared experiences and bonds
formed during the trip. The school bid a fond farewell to Dhanaulti, making a poignant stop at the Mind Rolling
Monastery in Dehradun. The journey back included an en-route lunch, and as the students were dropped off
at the school, they carried with them not only sweet memories but also a sense of accomplishment and
camaraderie forged through this unforgettable expedition.

\l" ‘*._J'-. tll”
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Preject Pavidhi's Selay Odyssey ot

Since its inauguration in- 2010, Space India's flagship initiative, Project Paridhi, has been illuminating
the minds of students and the public alike. The primary objective of this program is to enhance public
understanding and passion for astronomy and space exploration. The term "Paridhi," translating to
"circumference,” succinctly -captures the project's distinctive goal-calculating the . Earth's
circumference using sunlight, shadows, and everyday objects.

This groundbreaking exp‘eriment draws inspiration from the work of the ancient Greek mathematician,
geographer, and astronomer Eratosthenes, who, over 2300 years ago, made history by calculating the
Earth's circumference. Eratosthenes, based in Alexandria, Egypt, observed an intriguing phenomenon
during the summer solstice: no shadow was cast by a -well in the nearby village of Syene, while a aaR
shadow was evident in Alexandria. His deduction that the Earth must be curved due to  this
discrepancy laid the foundation for the Sun's angle, a crucial element in estimating the Earth's
circumference.

Project Paridhi meticulously recreates Eratosthenes' historic experiment using simple items like
towers, twigs, and rods. By measuring the Sun's angle at two distinct points and knowing the distance
between them, students can calculate the Earth's circumference using a straightforward formula. The
project goes beyond mere calculations; it serves as an educational tool, imparting knowledge about
Earth's rotation, solstices, equinoxes, and their connection to shadows. For instance, students
discover that equinoxes witness no shadows when the Sun is directly overhead at the equator, while
solstices exhibit shadowless latitudes when the Sun is above the Tropic of Cancer or Capricorn.. ’

What sets Project Paridhi apart is its versatility. It transcends seasonal restrictions, allowing students =
to experiment at any time. By incorporating the latitude of a location and the Sun's dec||nat|on for a
specific date, students:can compute dlstances with remarkable precision.

This 'proje_ct h‘as left its's\cientific mark at.various historical sites 'ih -India-,'in-cluding'_th-e'iconi-c-dutub
Minar. Serving ‘as the experiment's "gnomon,” Qutub Minar adds *h_is_t'orical s'ilgnifif:a'nce to this.
educational endeavor. ' '

Project Paridhi is a testament to the significance of hands-on science education. It not only sparks
interest in our planet and the cosmos but also pays homage to brilliant minds' like Eratosthenes.
Through this project, students embark on a scientific journey, unraveling-the mysteries of the world
one shadow at a time.

. JANUARY 2024
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Highlighting the recent conduction of Project Paridhi on December 22nd, UITSQ (Universe in the School)
* ' and the following schools—JBM Global School, Noida; KRM Vaishali School; and DPS Greater Faridabad-
played host to students from different classes. Their enthusiastic participation in the project added another
* - dimension to their learning experience, underscoring the pI’OJeCt s impact on practical science education.
' Highlights of the Event in UITS Schools

1. JBM Global School, Noida : 2 . :
In this engaging experiment designed for 7th-grade students a group of 20 part|C|pants embarked on a
journey to explore cardinal directions and the Earth's cmcumference By measuring the shortest shadow at

+ _ - different times of the day, these young scientists honed their observation and measurement skills. The
© +  hands-on nature of ‘the activity not only made learning enJoyabIe but aIso laid. the foundation for

¥ .- understanding basic concepts in geography and astronomy

e " 2.K.R Mangalam World School, Vaishali
". The shortest shadow experiment took on a larger scale in the 8th- grade classroom, where 50 students
. enthusiastically -participated in this multidisciplinary exploration. Armed with a solid foundation in
. mathematics and science, these students delved into the complexities of cardinal directions and the
Earth's circumference. ; '

3. DPS, Sec. 81, Greater Faridabad - -

In the 9th-grade classroom, 45 students took on' the challenge of the shortest shadow experiment,
demonstrating a more advanced understanding of geography and astronomy. Building on their previous
knowledge, these students applied sophisticated measurement techniques and analytical skills to calculate
: cardjnal directions and the Earth's circumference.

| iASTTRONOMER - |

Ed-tech team, a unit of SPACE India, embraced the winter solstice by orchestrating Project Paridhi online.
This educational and entertaining event guided students in discovering how to calculate the Earth's
circumference, mirroring the methods employed by the renowned astronomer Eratosthenes over 3,000 years
ago. On December 21st, in a captivating live session, a training for Project Paridhi was hosted. The Zoom
meeting witnessed an-enthusiastic participation of members of iAstronomer club, making it an engaging
experience. It was fascinating to observe students 'sharing their insights on the shortest shadow experiment
and their calculations of the Earth's circumference. The event turned out to be a resounding success, leaving
a lasting impact on all the attendees. Following the successful demonstration, students calculated the
urcumference of the Earth, a testament to the power of hands-on science education. Project Paridhi
i€s to be a beacon of scientific exploration, connecting students with the marvels of astronomy and
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UNIVERSE FOR ALL
IGNITING COSMIC CURIOSITY IN THE CLASSROOM

In a dazzling display of curiosity and wonder, the young minds of Class 2 and 3 of Sri Venkateshwar
International School, Dwarka recently embarked on an astronomical odyssey that transcended the confines of
their classrooms. The Astronomy event, unfolded as a celestial tapestry, weaving together education and

excitement in a manner that left an indelible mark on our budding astronomers.

Different activities enjoyed by stuc were solar observation through solar view glasses and with 200mm
Dobsonian telescope, Ring the
MOON walk activity, Astrono

One of the highlights of the event was the engaging activity 'F

ets, Weigh yourself on different planets, Stomp rocketry, POP rocketry,

attoo station, Astronaut cut out, Satellite models, and many more.

the Planets,” where students eagerly

participated in a hands-on

ground, students took turns S ol hese ¢ sodies. Laughter and cheers filled
the air as they celebrated ‘ le abs ental facts about the order
of planets in our cosmic

w Rocketry took the 2d in awe as these make shift
spacecraft defied gravity, i r‘yoUng enthusiasts.

environments. Clad in space-t ’ ident ed ir taking lunar strides, mirroring the

iconic moments of human explor th's ct oanion. "L
The event reached its zenith with Observation through 200mm Dobsonian Telescope. Under the
guidance, students peered through telescopic lenses, witnessing the dance of sunspots and solar flares on the

surface of our life-giving star. The sheer amazement on their faces as they glimpsed the intricacies of the sun
underscored the transformative power of experiential learning. :

As the day unfolded, the atmdsphere buzzed with an infectious enthusiasm that radiated from each
participant. The event not only fostered a love for astronomy but also ignited a passion for scientific inquiry.
Our classrooms were transformed into cosmic playgrounds, where learning became an adventure and curiosity
became the compass guiding these young minds through the vast expanse of the universe.

In conclusion, the Astronomy event for Class 2 and 3 was a resounding success, leaving an indelible
i ion on both students and teachers. Through such engaging events, we nurture the next generation of

5, igniting a spark that will continue to illuminate their academic paths for years to come.

) ar
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Stepping stone For exploring-the.cosmos P
in Fhe hearf of pink ciky

The enchanting city of Jaipur, known for its rich thistory, vibrant culture, and architectural marvels, is
now set to embark on a new journey beyond the earthly rea 'rffg;ﬂ_,;l.}r_r_]_gg_i'n‘e_faél'\'/ing into the mysteries
of the cosmos, unravelling the secrets of distant galaxies, and understanding the wonders of space
right in the heart of the Pink City. This dream has become a reality with the launch of a ground-
breaking Space Explorers Workshop at Cambridge court group of School in Jaipur.

\
Why Space Workshop in Jaipur? !
Jaipur, with its burgeoning academic community, |an|S|t|ve minds, and a growing interest in
and technology, is the perfect canvas for a venture into the captivating world of space sc
introducing a Space Workshop, we aim to nurture a spirit of curiosity and scientific e
among the students of Jaipur, inspiring the next generation of space enthusiasts and scien

Workshop Highlights:
Hands-On Learning:

The workshop features a hands-on approach to learning, allowing participants to engage i
experiments and activities. From building model rockets to making celestial bodies su
comets, learning about the magic of light to understanding the science of light LIGHT-O-L

Virtual Sessions: 1
Renowned space s, astronomers, and researchers were i
sessions, shari i experiences. These experts
including ploration, current advanc
possibiliti

only cater to individuals but also extend its re
s with schools and colleges in Jaipur. This |n|t|at|ve aims to |ntegrate s«pac
caI educational curriculum, creating a lasting |mpact on student’'s academ

ST

avavan > _{ *'i vy

_____

ch of a Space Science Workshop at Cambridge Court group of Schools in Jaipur marks
f ficant stride towards cultivating a scientific mindset and fostering a passion for sp
rexplorahon in the Pink City. By providing a platform for hands-on learning, expert insights,
commumty engagement, thls worksh

JANUARY 2024
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Voyaging through the cosmos with Sam Gibhs

On December 5th 2023, the American Center hosted the masterclass 'Voyage to the
Cosmos' between 3.30 and 5.30 pm. Mr Sam Gibbs conducted the session, aiming to
examine recent explorations that took place using remote-sensing spacecraft and
rovers. He also shared unseen aspects of the solar system through striking images and |
high-definition videos. :
Shortly before the start of the session, Space India employees descended on the venue
with smatterings of interest and excitement. After all, this is not the first Space
Science event from the American Center that the team has attended, so we knew it
would be enlightening. Additionally, Mr Gibbs is an amateur astronomer who has
dedicated the past 20 years to developing public outreach programs and courses based
on STEM and conducted several observations of the night sky from the Himalayas.
Throughout the masterclass, Mr Gibbs captured the audience with humorous actions, &
fun demonstrations, fascinating videos, and interesting insights. An example of an
insight is when he showed the live landing of the Perseverance Rover on the Martian
soil. In this live video, we, the audience, could see Perseverance’'s view of the descent
and landing alongside the live reaction of NASA engineers. Unfortunately, we did not
see the full video, but Mr Gibbs did not allow that to detract from his point. He
highlighted how we, the audience, had no personal stakes in the success or failure of &
the descent, but for NASA engineers, it is different. They were watching the work they | ==
dedicated years of their lives descend into another world. If something went wrong,
the years of work are gone.
Mr. Gibbs also conducted demonstrations to aid in the audience's visualisation of
specific points. With one of these demonstrations, he explained why the James Webb i
Space Telescope (JWST) captures the electromagnetic (EM) waves in the infrared (IR) . A
wavelength. Instead of giving a long-winded explanation, a volunteer got invited onto
the stage. Then, with a black bin bag covering the volunteer, his phone, and an IR
camera, he showed how, even though we could not see what the volunteer was doing
under the bin bag with our eyes, we still knew what he was doing as through the IR
camera we could see his actions. He compounded his point by showing the stars
previously hidden from the Hubble Space Telescope but were revealed by JWST.

~
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The demonstrations and insights were a supplemental part of the session. The actual

\ part of the event was travelling through the Solar System before venturing into the

universe. The sights of the Solar System were jaw-dropping. For example, we got to
see the sun and its features in different parts of the electromagnetic (EM) spectrum as

1 well as the solar magnetic field through a live capture of the sun. Additionally, we got

to see the granulations of the sun due to the convection zone that lies under the
photosphere. Mr Gibbs also highlighted the size of the sun by pointing out that a tiny
spot on the screen was equivalent to the Earth... the full Sun was not on the screen.
Mr Gibbs also utilized an interesting software known as Space Engine to show off the
features of the planets in the solar system as we visited them and divulging a little
fact. A notable stop was Mars, where he shared the insight | had written earlier. While
visiting the red planet he showed the Martian polar caps. which has enough water to
cover the planet in 1 m of water, as well as Valles Marineris (or Mariner Valley) which
looks like a giant scar on the planet's surface. The valley system is so long that India,
a country that is notable for its length is shorter than it.

Treating the audience to the

features of the planets aren’t :
the only thing that Mr. Gibbs "
did. After showing off the
polar hexagons on Saturn, he
fiddled with the software to
get the audience to stand with
the icy particles of Saturn’s
rings before transporting us
lakeside on Titan. Being
lakeside on Titan was
fascinating, but it did not hold
a candle to being inside the
ring and looking up at the gas
giant. The emotion it inspired
is akin to awe, but awe does
not encapsulate it well.

The audience and Mr Gibbs
enjoyed themselves immensely,
and no one realized that time

was flying past. When
accepting questions, he did
not make the person feel silly
and gave an explanation that
was easy to understand.
Unfortunately, the session
eventually concluded.
Afterwards, the audience
descended onto Mr Gibbs to
ask him more questions and
take photos. The team enjoyed
themselves immensely and look
forward to the next space
science event that the
American Center will host.

to

e
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Celestial Erescen u | eP\alenumS DWease

A planetarium show is like a mind-blowing journey through the universe without even
leaving your seat! It's this incredible experience where students get to sit back and
watch a stunning projection of stars, planets, and galaxies on a dome-shaped screen.
It's like %iﬁtransported to outer space!

These shows are super important because they help us understand and appreciate the
vastness and beauty of our universe. They give us a chance to learn about different
celestial objects, their movements, and their significance. It's like having a front-row
seat to the wonders of space!

L)

Planetarium shows also play a crucial role in education. They make complex
astronomical concepts more accessible and engaging for people of all ages. Whether
you're a curious kid or a seasoned space enthusiast, these shows can teach you so
much about our solar system, the Milky Way, and even distant galaxies.

Furthermore, planetarium presentations have the power to arouse awe and interest in-

the universe. They spark our curiosity and compel us to ponder the mysteries around
space. Perhaps a planetarium display can serve as an inspiration for the upcoming
generation of space explorers; astronomers, or astronauts!

The planetarium was installed at
JBM Global School, Noida on
December -6 and 7. These two
days' of programs in the
planetarium were attended by
students - from classes | to IX.
Shows about -the moon landing

aired throughout these two-"da'ys
Students had a great time seer’ng
the ~planetarium displays, and
their -knowledge of astronomy
increased dramatically when an
ﬁwomer from Space India
xplained the science behind
them. Watching the space-

related shows within the dome
pigued the interest of - the

"een a planetarium display. Their
‘opinions about space changed
quickly after they saw programs
"One day, | will go to space.” I'll be an astronaut about moon landings and deep
like this. After watching these, students' opinions space objects. Their enthusiasm
of space science underwent a substantial shift, and for space exploration also
their level of curiosity about the field increased significantly rose, and the
dramatically. majority of them began shouting,

15

and deep space objects were

vﬁ

t"\

~students. It was the first time the = .
majority of the students had ever
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Celestial Marvel Da

In a dazzling display of curiosity and wonder, the young minds of Class 2 and 3 of Sri
Venkateshwar International School, Dwarka recently embarked on an astronomical odyssey that
transcended the confines of their classrooms. The Astronomy event, unfolded as a celestial
tapestry, weaving together education and excitement in a manner that left an indelible mark on our
budding astronomers. e

i Different activities enjoyed by students were solar observation through'solar view glasses and with .
200mm Dobsonian telescope, Ring the Planets, Weigh yourself on different planets, Stomp
'-rocketry, POP rocketry, MOON walk activity, Astronomy Tattoo station, Astronaut cut out, Satellite
models, and many more. :
One of the highlights of the event was the engaging activity "Ring the Planets,” where students - -
eagerly participated in a hands-on experience that brought our solar system to life. With planets 5
placed on the ground, students took turns tossing rings, aiming to encircle these celestial bodies.

Laughter and cheers filled the air as they celebrated their successful attempts, all the while

absorbing fundamental facts about the order of planets in our cosmic neighborhood.

: Hydro Rocketry took the excitement to new heights - quite literally!l Eyes widened in awe as these
make shift spacecraft defied gravity, inspiring dreams of interstellar exploration among our young 5
enthusiasts. F o
The "Moon Walk" transported the participants to the lunar surface, complete with simulated low- 8
gravity environments. Clad in space-themed costumes, the students delighted in taking lunar '
strides, mirroring the iconic moments of human exploration on Earth's celestial companion. e
The ‘event reached its zenith with the Solar Observation through 200mm Dobsonian Telescope. ;
Under the guidance, students peered through telescopic lenses, witnessing the dance of sunspots
and solar flares on the surface of our life-giving star. The sheer amazement on their faces as they
glimpsed the intricacies of the sun underscored the transformative power of experiential learning.
As the day unfolded, the atmosphere buzzed with an infectious enthusiasm that radiated from each
participant. The event not only fostered a love for astronomy but also ignited a passion for
scientific inquiry. Our classrooms were transformed into cosmic playgrounds, where learning
became an adventure and curiosity became the compass guiding these young minds through the
vast expanse of the universe.

-
-

In conclusion, the Astronomy event for Class 2 and 3 was a resounding success, leaving an
indelible impression on both students and teachers. Through such engaging events, we nurture the
4 next generation of astronomers, igniting a spark that will continue to illuminate their academic

paths for years to come.
= £ 7 s L2 3 -
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SPACE ARCADE“ team conducted thelr 12th Monthly Telescoplc
T sessron on the 23—rd of December in Chennal and Delhl : =
People from varlous __.-places Jomed the observatlon W|th thelr

breathtaklng V|ew of the Moon and planets such as Saturn and Juplter
Iearned about dlffetent types of: telescopes and cleared aII thelr quer

Everyone had thelr hands on telescoplc experlence and enJoyed'the
moon and lts through the 8
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. HIGHLIGHTS OF DECEMBER 2023

India returns Chandrayaan-3 moon mission's
propulsion module |'l] Earth orbit

The I_nd_ian Space Research. Qrganisation (ISRO) ! ‘_* { : g
JUEE repurpf)sed the propulsion module of - .*_
Chandrayaan-3, the spacecraft that carried India's
“lunar lander-rover duo to the moon. In a surpfising
move, ISRO shifted the module out of lunar orbit
and positioned it high above Earth for an
additional mission. The module, %owered by solar
panels, is now circling Earth every two weeks on
leffover fuel. This bonus mission aims to
. demonstrate technologies for bringing lunar
samples to Earth in the future. y

*-

Having completed its primary task of placing the
robotic lander and rover on the moon in August,
the propulsion module transitioned to a higher
lunar orbit for a sclentific experiment related to
the search for Earth-like exoplanets. With 220
.pounds of fuel remaining after its primary
operations; ISRO deuded to bring the module
back to Earth. '

In early October, the ‘module was boosted from a
low lunar orbit to over 3,100 miles above the
moon's surface. After whirling around the moon
four times to gain momentum, it embarked on its
return journey to Earth. On November 22, the
module reached its closest point to Earth, safely
away from other satellites.

Chandrayaan-3's robotic explorers, Pragyan and
Vikram, achieved significant milestones on the___"
moon, including the detection of sulfur in lunar soil
by Pragyan and Vikram's groundbreaking in-situ
measurement of the moon's soil temperature.
Despite going silent in late Septg_mber,_thé mission
was deemed successful, with ISRO stating that all
objectives had been met. The unexpected bonus
mission involving the propulsion module is aimed
at advancing lunar sample return technologies.
ISRO has not disclosed plans for the module once
it exhausts its remaining fuel.
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Betelgeuse Nearlg Drsappeared
,/'The br|ght star Betelgeuse did- become fainter - and, for exper|enced observers uslng the+
, rlght eqmpmeqt b arIy disappeared on Dece : 12 2023 The event occurred as

o

Th'i-s | occultatlon provi_
"__-Betetgeuse & photOSphere

“Asteroid Leon : _LL 'is‘ a small celestial. 'ob'je"ct that - was
-d|scovered on‘June 11 elongs to’ the ApoIIo group of asteroids
‘and has an est|mated i ) kllometers Leona’s oert intersects
1 aster0|d However, -it poses no threat

Betelgeuse e : : _ ,
Betelgeuse is one’ of the most re g _zab]e“_.stars in the constellatlon Orion. As a red '
_-'superglant it holds great slgn|f|capce Jn't e 'fieId of- astronomy: Located approxrmately
700 light-years away from Earth, Betelgeuse marks the shoulder of Orion.and is known for
its distinctive red color. It is expected to undelrgo a: supernova exploslon Wlthlh the next
million years, maklng it a subject of immense |nterest among astronomers N -

Betelgeuse has garnered attent|on in recent y‘ears due to |ts mgm‘flcant bnghtness
quctuat|ons Some astronomers speculate that the star may go supernova and € '
the foreseeable future, while others estimate that Betelgeuse is stlll ‘tens of thousa‘nds to
hundreds of thousands of years away from reach|ng ‘that stage ' : ; Gzl

-7, SETELBAUSE.

o

'ORJON-CONSTELLAYIDH

RIGEL
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CORGEOUS VIEWS OF THE SUN

India‘'s Aditya-L1 solar observatory, equipped with the Solar Ultraviolet Imaging Telescope
(SUIT), has unveiled stunning images of the sun, marking its initial foray into solar
observation. The spacecraft, jauﬁched on September 2 from Sriharikota, embarked on a
four-month journey to the L]] orbit, positioned approximately 1 million miles from Earth,
providing a strategic vantage point for continuous solar monitoring.

SUIT, the instrument responsible for capturing the captivating images, showcased various
features'on“the sun'sssurface, such as sunspots, a solar "plage,” and inactive regions. The
principal investigator of SUIT, Durgesh Tripathi, expressed enthusiasm, calling it a
‘lifetime opportunity to conceive a space telescope and get to see its first light
observations.”

Tihe observatory, Aditya-L1, is operated by the Indian Space Research Organisation
I(ISRO) in collaboration with institutions in Ahmedabad, Pune, and Kerala. Scientists
initiated SUIT on November 20, capturing clear images of four sunspots, one of which
‘was situated close to the sun's equator. The s isible "surface,” known as the
photosphere, is a thin layer of hydrogen 'ar]g.-heliu mately 62 miles thick, housing
sunspots—dark, planet-sized areas with intens mze

The images also revealed a "quiet sun" to the left ofitheflsunspots, indicating a calmer
egion. Below the equator, the images displayed a "plage;® a hot region typically found in
the chromosphere, the sun's atmoespheric layen abov:? the photosphere but beneath the
corona. =y

Aditya-L1's strategic position in the L1 orbit allows for continuous solar ebservation with
minimal | fuel usage and limited orbital maneuvers. The spacecr'a_ft passed Earth's
gravitational influence in late September and is anticipated to reach its final orbit later in
the month or early next year.

The_observatory carries seven scientific instruments, including the Aditya Solar wind
Particle™Experiment (ASPEX), designed for in-situ observations to study the composition
of solar wind. TSRO reported that ASPEX was performing as expected. Additionally,
another payload aimed at monitoring solar wind was activated and declared in good
health.

The mission's overarching goals include studying the behavior of solar wind particles
after being emitted by the sun and monitoring the sun for upcoming solar flares.
Scientists hope to leverage data from the Aditya-L1 mission to predict solar flare activity
and associated phenomena like coronal mass ejections.

This mission! signifies a significant step in India's space exploration endeavors,
contributing valuable insights into solar dynamics and advancing our understanding of the
sun's behavior. As Aditya-L1 continues its mission, it is poised to provide crucial data
that “may aid in space weather predictions and enhance our comprehension of solar
phenomena™




Aditya-L1's SUIT captures full-disk images of the Sun in near ultraviolet wavelengths
December 2023

200° 0¥ - - I

i 3800 WEAR T W J B NP LT = e BN HE LN WY

o] T = 88 @V

e T TITRTT | e Lt e T ikl e B 300 BT 1N N

o] ] CER &) A o] 1 RN 1

i B0 RF L3R e BEE P 1458 0 g LT

000 @ = |l [coos: 0

L RELR A

fob
(@
©
=
=

WWW.space-glob



GALACTICA

Perseverance rover celehrafes 1.000
“Mars days on the Red Planet

NASA's Perseverance rover has achieved a S|gn|f|cant milestone by completing 1,000
Martian days, or sols, on.the Red Planet. The car-sized rover, along with its robotic
companion, the Ingenuity _helicopt'er, landed on Mars’ Jezero Crater on February 18, 2021.
Perseverance's primary goal is to search for signs of ancient life on Mars by exploring
the floor of the 28-mile-wide Jezero Crater, chosen for its past indication of a large
Iake '

The rover's mission team celebrated the 1,000-sol mark on Tuesday, December 12, even
though Sol 1,000 extended into Wednesday, December 13. JPL (NASA's Jet Propulsion
Laboratory) manages the Perseverance mission.

Jezero Crater’'s geological history, dating.back apprommately four billion years reveals
that the crater was formed by an asteroid -impact. Perseverance has found that the
crater's floor is composed of volcanic rock, with sandstones and mudstones indicating -
the presence of a river that flowed into Jezero, forming a large lake.

Perseverance has played a crucial role in plecmg together the crater’s . hlstory by
exploring its lake and river phases. The rover is also engaged in collecting and caching
-samples; a total of 23 so far, which are intended for future return to Earth as part of a
joint. NASA-European Space Agency campaign in the 2030s.

The samples include intriguing specimens like "Lefroy Bay,” which contains a substantial
"amount of fine-grained silica,. known for preserving ancient fossils on Earth. Another
sample, "Otis Peak,” holds a significant amount of phosphaﬁa, often associated with life
‘as’ we know it, “and 'bo_th samples are rich in carbonate, capable of preserving
environmental c‘bnditidns_frqm the roék's.formation period. )

Ir{genuity the 4-pound helicopter, is also marking the 1,000-sol milestone. Originally
designed ‘as-a technology demonstrator for a five-flight campai n, Ingenuity exceeded
expectations and has completed 62 flights during its exte,ﬁcfed’ mission. The helicopter

_.__contlnues to operate as a scout for Perseverance.

d g
Perseverance
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ABOUT JAMES WEBB SPACE TELESCOPE (JWST)

.
The James Webb Space Telescope (JWST) is an infrared astronomy space telescope. Its high-

resolution and high-sensitivity instruments allow it to witness abjectss«that the Hubble Space
Telescope cannot because they are too old, distant, or faint,

The Web as launched on an Ariane 5 rocket from Kourou, French Guiana, on December 25,
2021. It reached at its goal in January 2022, a solar orbit at the Sun-Earth L2 Lagrange point,
roughly 1.5 million kilometers (930,000 miles) from Earth. On July 11, 2022, the first image from
the telescope was made public.
- .

The Integrated Science Instrument”Module' (ISIM)#is .framework that supplies the Webb
telescopé with electrical power, .Ccomputational reseurces, cooling capability, and structural
stability. It is constructed from bonded graphite-epoxy composite that is affixed to the
underside of Webb's telescope construction. The ISIM houses four scientific instruments as
well as a guide camera as follows: 4 ¢

e NIRCam (Near Infrared Camera)

« NIRSpec (Near Infrared Sp&trograph) . ]

« MIRI (Mid-Infrared Instrument)

« FGS/NIRISS (Fine Guidance Sensor and Near Infrared Imager and Slitless Spectrograph)

NASA's WEBB STUNS' WITH NEW HIGH-DEFINITION LoOK AT
o EXPLODED STAR *

L1 .
In a stunni image released by NASA's
James Webb' Space Telescope, supernova
remnant Cassiopeia A (Cas A) gleams like
a brilliant, round ornament waiting to be 4
placed in the ideal location on a holiday
tree. o

This star explosion is seen at a resolution
previeusly unattainable at these
wavelengths according to Webb's NIRCam ‘

ear-Infrared Camera) image of Cas A. , NIRGam MR

his high-resolution image reveals minute features of the material's expanding shell slamming into the
star's gas shed just before it erupted. The big, strizla%d blob is known as Baby Cas A because it
resembles a progeny of the primary supernova.
r
This is a light echo-distant dust is glowing as it cools down-that light from the star's longrago outburst
has reached. The Cas A In the Cassiopeia constellation, 11,000 light-years away, is a supernova remnant.
From our perspective, it is thought to have exploded-approximately 340 years ago.

3
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NASA's W[BI}}lD[NTIH[S TINIEST FREE-FLOATING BROWN"DWARF

Objects that lie in between stars aﬂd planets are known as
brown dwarfs. They grow thick enough to collapse under their
own gravity, much like stars do, but they never get hot enough
or dense enough to start fusing hydrogen and transform into
. stars.

The tiniest thing that can form in a way similar to ‘a star is
what astronomers are attempting to figure out.

. .
A team Wusing i James Webb Space Telescope has
+ identified thg new_record-holder: a tiny, free-floating brown

dwarf with only three to four timés the mass of Jupiter.

Tiny brown dwarfs can provide astronomers with insights not only into the star-formation precess but
also_into exoplanets. Since the largest expplanets and the least massive brown dwarfs overlap, certain
similarities between them might be predicted. But studying a free-floating brown dwarf is less
corﬁplicated than studying a massive exoplanet. _“ ’
i

The question of Whether the objects are rogue pl that were expelled from planetary systems or
brown dwarfs arises since they fall well inside the mass range of giant planets. More of these things will
be found, which will assist elucidate their status. Extending the search region may find rogue planets
within IC 348 if theories are correct and they are more likely to be found on the periphery of a star
cluster.

5

NASA's WeBB RINGS,IN THE HOLIDAYS WITH'THE RINGED PLANET URANUS

Uranus, an icel giant that spins on its side. NASA's James
Webb Space,Telescope just get its sights on this peculiar and
mysterious ptnet. With its rings, moons, storms, and other
atmospheric phenomena, such as a seasonal polar cap, Webb
was able to depict this dynamic environment. ™
-
The image adds more wavelength coverage for a more
detailed appearance, building on a two-color version that was
published earlier this year. The weak inner.and outer rings of
Uranusy including the elusive Zeta ring—the incredibly faint
and diffuse ring closest to the planet—were recorded by

\rbb's extraordinary sensitivity.
[

addition, it captured images of many of the planet's 27 known moons, even seeing a few tiny moons
inside the rings. Of these,sthe planet's seasonal northmlar cloud cap is one of the most remarkable.
When the planet's pole starts to point toward the Sun as it gets closer to solstice and receives more
sunlight, it appears that the polar cap will become more noticeable. j

L
In the solar system, Uranus experiences ‘the most harsh seasons due to its 98 degree tilt caused by
spinning on its side. The Sun shines over one pole«for over a quarter of the Uranian year, causing the

other.half of the planet to enter a gloomy, 21-year winter. : -
e
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ROCKET LAUNCHES IN JANUARY 202y
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: Peregrine Lunar Lander (Vulcan VC25)
i o Date: January 8, 2024 - :
“e Rocket: Vulcan VC25 »

o Agency: ULA (United Launch Alliance)

o Country: USA .

o Launch Site: Space Launch Complex 41, Cape
Canaveral, FL, USA .

o Purpose: Maiden flight of ULA's Vulcan launch
vehicle carrying the Peregrine lunar lander
developed by - Astrobotic  Technology.
Astrobotic was selected by NASA's Commercial
Lunar Payload Services (CLPS) program to
deliver up to 14 NASA payloads to the Moon on
its Peregrine lunar lander in 2022.

XpoSat (PSLV-DL)
o Date: January 1, 2024
e Time: 7:30 AM - 11:30 AM GMT+5:30
e Rocket: PSLV-DL
o Agency: ISRO (Indian Space Researc
o Country: India
o Launch Site: Satish Dhawan Space Ce
o Purpose: At Satish Dhawan Space Cefi

will launch XPoSat (X-ray Polarimet
India's first dedicated polarimetry mis!
astronomical X-ray sources in extremé
carries scientific payloads, including PO
polarimetry parameters and XSPE
spectroscopic information in specific enérg

Kuaizhou-1A

o Date: January 5, 2024

o Time: 3:30 PM - 8:30 PM GMT+5:30

¢ Rocket: Kuaizhou-1A
Agency: ExPace (Commercial rocket division of China
Aerospace Science and Industry Corporation - CASIC)

o Country: China

o Launch Site: Jiuquan Satellite Launch Centre
Purpose: China's ExPace will launch the Kuaizhou-1A rocket
from Jiuquan Satellite Launch Centre. Specializing in small
satellite launchers, this mission contributes to ExPace's
focus on providing commercial rocket services and
highlights China's capabilities in the space industry.

27
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INSAT-3DS

o Date: January 12, 2024

e Time: 5:00 PM - 9:00 PM GMT+5:30

« Rocket: GSLV Mk II
Agency: ISRO (Indian Space Research Organisation)
Country: India . .
« Launch Site: Satish Dhawan Space Centre Second
_Launch Pad :
Purpose: GSLV Mk Il will launch INSAT-3DS, an
Indian weather satellite, from Satish Dhawan Space
Centre. As part of the Indian National Satellite
System, INSAT-3DS provides meteorological
services, search and rescue information, and message
relay for terrestrial data collection platforms..

Virgin | Galactic's SpaceShipTwo will
ltEs I s’ixth commercial mission from

ica. This mission signifies Virgin
Al

Tianzhou 7

o Date: January 15, 2024

e Time: 1:00 PM UTC

e Rocket: Long March 7

« Agency: China Aerospace Science and Technology
Corporation (CASC)

o Country: China

o Launch Site: Wencheng Space Launch

o Purpose: China Aerospace Science and Technology
Corporation’'s Long March 7 will launch Tianzhou 7.
Serving as a critical component of China's space
program, this mission contributes to the country’'s
advancements in spacecraft, launch vehicles, and
strategic capabilities.

28
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SPACE X LAUNCHES IN JANUARY 2023

AX|om Space Mission 3

o Date: January 10, 2024

e Time: 6:48 AM GMT+5:30

« Rocket: Falcon 9 Block 5

o Agency: SpaceX \

« Country: USA L E

e Launch Site: Unknown Launching Pad, Cage.-.té =
Canaveral, FL, USA

o Purpose: Crew Dragon flight for Axiom Space. The|
mission will carry a professionally trained commander
alongside three private astronauts to and from the '
International Space Station. This crew will stay
aboard the space station for at least eight days.

Ovzon-3
o Date: January 3, 2024
o Time: 3:16 AM - 5:16 AM GMT+5:30
o Rocket: Falcon 9 Block 5
o Agency: SpaceX
e Country: USA
« Launch Site: Cape Canaveral, FL, USA

Purpose: The missions involve deploying

Ovzon-3 satellite, with the Falcon 9 first sta

landing back at the launch site after

demonstrating SpaceX's re
technology. )

------------------------------------------------------------------------------------

: Ax-3 (Axiom Space's 3rd private
i astronaut crew)
o Date: January 9, 2024 (Expected)
o Rocket: Falcon 9 PR LEC R
o Agency: SpaceX * ANl %

o Country: USA ‘_:
o Purpose:SpaceX's Falcon 9 Block 5 will launch -t‘ff“ \’

Axiom Space Mission 3, representing the first all-
European commercial astronaut mission to the

GEZERAVCI
LOPEZ-ALEGRIA

International Space Station. The diverse crew, BRI o
including members from the U.S., Italy, Tiirkiye, trd e Ao s

and Sweden, highlights the international $i5 o
collaboration in space exploration. { -

29
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Cygnus CRS-2 NG-20 (S.S. Patricia

“Patty” Hilliard Robertson)

o Date: January 29, 2024

o Location: Cape Canaveral, FL, USA

o Rocket: Falcon 9 Block 5

o Agency: SpaceX

¢ Country: USA

o Purpose: 20th flight of Orbital ATK's uncrewed
resupply spacecraft Cygnus, 19th flight to the
International Space Station under the
Commercial Resupply Services contract with
NASA.

e ﬂ' i

. Group 6-35
 Date: Expected in January 2024

" Location: Cape Canaveral, FL, USA

Rocket: Falcon 9 Block 5

Agency: SpaceX

Country: USA

Purpose: Batch of satellites for the Starlink
mega-constellation - SpaceX's project for a
space-based Internet communication system.

Starlink Group 6-37

» Date: January 31 (Expected)

o Time: 6:02 AM (Expected)

o Location: Cape Canaveral, FL, USA

o Rocket: Falcon 9 Block 5

o Agency: SpaceX

o Country: USA

o Purpose: Batch of satellites for the Starlink
mega-constellation - SpaceX's project for a
space-based Internet communication system.

*Note: Launch dates of the missions are scheduled to be launched in January 2024 but may subject to change.
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LUNAR CALENDAR

IMPORTANCE OF MOON PHASES
FOR STARGAZERS

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

So, What Moon phase is best for stargazing? "The New
Moon and the days immediately before and after the

new moon (Crescent phases)" are among the best times
for stargazing. Whereas the Remaining phases like Full

: Moon, waxing or waning gibbous, the first or third
quarter Moon offers a time to zoom in and witness the
features of the Moon.

M
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'WHAT'S UPINTHE SKY - JANUARY 2024
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Monthly Lunar Calendar

JANUARY 2024
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z PLANETS VISIBILITY

Mercury

Morning planet, best early January. Close

o BRIGHT DEEP SKY OBJECTS

The Orion Nebula, designated as .l\'./le'ssier
42, is a diffuse nebula situated south of
Orion's Belt in the constellation of Orion. It

i encounter with Mars on 27 January.

EMorning planet, slips closer to the Sun

is one of the brightest nebulae visible to
the naked eye in the night sky with an
apparent magnitude of 4.0.
light-years away and is the closest region
of massive star formation to Earth.

It is 1,344 .

i this month.

Mars

Mornlng planet, hard to see weII

i Mercury on 27 January.

M34 is a fine large open cluster located in

" the constellation of Perseus. At magnitude

+55, it's visible as a faint smudge to the
naked eye and is easily identifiable with
binoculars, where the brightest members

" _ are resolvable. A small telescope reveals
‘up to 20 bright stars embedded in

nebulosity with about 80 members visible

) : Juplter
i Evenlng planet edging into twilight by the
* iend of January.

Saturn
The Ringed Planet loses ground to the evening
twilight during January.

: Uranus
i This ice giant planet is currently well placed in

in large scope.

M52 is also one of the very richest open
clusters in the Messier catalog, with a star
density .near the center of 15 stars per
cubic light-year. The cluster itself is 22
light-years " across. M52 lies within the
circumpolar ' constellation of Cassiopeia.
The Miky Way passes through here and
the region is especially rich in open
clusters.

. "', The Triangulum galaxy, also known as

i the evening sky, making it one of the best

planets to spot tonight.

: Neptune
The position of this planet deteriorates in the &
! evening sky over the month.

O s r R NN AR RN RN AN NN NN NN A A NN R NN AN NN NN NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Messier 33, is sometimes said to be the
farthest object visible with the unaided

.. eye (Mag 57). The Triangulum galaxy,

named for its location in the constellation
Triangulum, is the 2nd-nearest spiral

' galaxy to our Miky Way, after the

Andromeda galaxy. It's about 2.7 million
light-years from Earth.

P
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
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https://telescopenights.com/glossary/quarter-moon/
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i ASTRONOMICAL EVENTS - JANUARY 2024

I"\ETQCUQY AT GREATEST ELONGATION \«/E§T

Mercury’'s orbit is closer to the Sun than Earth’s, therefore it constantly looks
near to the Sun and is often obscured by the Sun’s glare. It is only visible for
a few weeks at a time when it is at.its greatest separation from the Sun, which
is referred to as the greatest elongation. These apparitions occur around once
every 3-4 months, alternating in the morning and evening skies, depending on
whether Mercury is to the east or west of the Sun. It rises and sets shortly
after the Sun in the east and is noticeable in the early evening twilight. It -
rises and sets a little time before the Sun and is visible immediately before
. sunrise when it is to the west of the Sun.
Mercury is always near a line in the sky known as the ecliptic, which is the
sun's apparent path on the celestial sphere during the year. This line depicts
the plane of the Earth’s orbit around the Sun as well as the route that the Sun
follows through the zodiacal constellations each year. Because all planets orbit
the Sun in almost the same plane, it also closely follows the planes of the
other planets’ orbits. When Mercury is far distanced from the Sun, it is
separated along the ecliptic line. At sunset, however, the ecliptic intersects
the horizon at varied angles depending on the time of year. This implies that
Mercury appears at varying elevations above the horizon at different times of
the year, even if its distance from the Sun remains constant.
At greatest western elongation, Mercury or Venus is visible as a morning object
that rises in the east before the sun. At greatest eastern elongation, Mercury
or UVenus is visible as an evening object that sets in the west after the sun. In
between these times, Mercury’s swift orbit carries it either directly behind the
Sun as seen from Earth (superior conjunction), or in front of it (inferior
conjunction). Mercury’'s separation from the Sun varies between 18 and 28
degrees with each apparition.

BEST DAY
10
OBSERVE MERCURY

EVENING SKY MORNING SKY

3 g . ] 4 (I Credit & C ight: Earthsky.org)
Where to look: Look in the sunrise direction, as the sky gets lighter. o o PYnEnEarskyor

Greatest elongation: At 6:40a.m. IST on January 13, 2024. It’s 24 degrees from the sun with a
magnitude of -0.6.

% Through a telescope: Mercury will appear about 64% illuminated, at greatest elongation. It’ll measure.
6.8 arcseconds across.

Constellation: Mercury will lie in front of the constellation Sagittarius: the Archer at this elongation.
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The word “Perihelion” comes from ancient Greek,
where ‘peri’ means close and ‘helios’ means the
Sun. The Earth orbits the Sun in an elliptical
path, which means that there is one point on the
path closest to the Sun and one point that is
farthest away from the Sun. The Earth is closest
to the Sun, at its perihelion, about two weeks
after the December solstice, and farthest from
the Sun, or at its aphelion, about two weeks after
the June solstice. This variation is due to the
gravitational influences of other planetary
objects, particularly the Moon. Approximately
every 100,000 years, the Earth's orbital path
changes from being nearly circular to elliptical.
The difference of the Earth’s orbital shape from a
perfect circle is known as its eccentricity. An
eccentricity value of O is a circular orbit, while
values between O and 1 describe an elliptical
orbit. Due to variations in the eccentricity of the
Earth's orbit, the dates when the Earth reaches

its perihelion or aphelion are not fixed.

Savth at Pevilelion

Aphelion (farthest from Sun)

Around July B

- 7Y -
- -
- -
Ed *
e b
#, b

# 94,500,000 miles ‘\
/
! l \ _
I 1) mu
' ©
]
“ T J’ Earth
Y i
91 il
' ,400,000 miles /Earth's
~ + Orbit

~ -~
- -
- -

Perihelion (Closest to Sun)
Arcund January &

(Image Credit & Copyright: NASA)
e Perihelion in New Delhi,
India is on wWednesday,
3 January 2024, 06:08 IST

e Distance from the Sun's
center to Earth's center
will be 147,700,632 km
(91,404,095 Mi) approx.

NOTE: Earth at Perihelion is a natural occurrence that does not result in any evident

changes in the Earth’s climate, it is a day to understand the planetary phenomenon and

the importance of the Sun.

Planeta'vy Aligrnment

g

Place: New Delhi / Date: 8th January / Time: 06:25 AM

When to look: On January 8th, 2024 at 06:30
a.m. IST; just before the sunrise

Where: Constellation Scorpius (or Scorpio)
which is the eighth sign of the Zodiac

Planets aligned: Mars, Mercury, Venus, and the
Moon

Type: A mini morning alignment

Planets revolve around the Sun at
multiple rates and distances. This
implies that they constantly move
relative to one another in our night
their
occasionally appear to overlap,

sky. Hence, paths

resulting in an alignment or
conjunction. The word “Planetary
alignment” doesn’t mean that the
planets are lined wup perfectly
straight in space. Rather, it is a
celestial event where numerous
planets seem close together in the
sky from Earth's perspective. The
alignments we see from Earth are

based on our line of sight.
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Quadvantid metesy
- Shewel

Unlike most meteor showers which originate from comets, the Quadrantids originate from an
asteroid: asteroid 2003 EHI. Asteroid 2003 EHI takes 5.52 years to orbit the Sun once. It
may be a "dead comet" or a "rock comet" and was discovered on March 6, 2003, by the Lowell
Observatory Near-Earth Object Search (LONEOS). 2003 EHI1 is a small asteroid - its diameter
measures only about two miles (three kilometers) across. It was astronomer and research
scientist Peter Jenniskens who realized that 2003 EHI was the source for the Quadrantid
meteors. :

Their radiant - the point in the sky from which the Quadrantids appear to come - is an
obsolete constellation called "Quadrans Muralis." French astronomer Jerome Lalande
created this constellation in 1795. (The constellation takes its name from ‘an early
astronomical instrument used to observe and plot star positions:. a quadrant.) The
Quadrantids were first seen in 1825.

When the International Astronomical Union (IAU) created a list of recognized modern
constellations in 1922, Quadrans Muralis was left off the list. Quadrans Muralis is located
between the constellations of Bootes and Draco (near the end of the handle of the "Big
Dipper"). An alternative name for the Quadrantids is the Bootids since the meteors appear to
radiate from the modern constellation of Bootes. Even though the constellation may no
longer be recognized, it was considered a constellation long enough to give the meteor
shower its name.

Origin: 2003 EHI (an asteroid or a

Quadrantid
. " " radiant i
posstble rock comet") 3/4.Jan e
Predicted peak: January 3-4, 2024, at COMA
06:23 p.m. IST. Under a dark sky with 12 Jan . MERERILER
no-moon, the Quadrantids can (briefly) Nekkar
produce over 100 meteors per hour. . - .
h h: 1 iah g BOOTES ¢ .
When to watch: Try late night January HERCULES . - "
3 to dawn January 4, in moonlight. yiok . . ..
. : |
Duration of the shower: The . - = Arcturus
g . COROMNA )
Quadrantid meteor shower runs from BOREALIS
mid-November through mid-January .
eGCh year. ® . ) {Image Credit & copyright: Pete Lawre;u:e]
Radiant: Constellation Bostes .
Nearest moon phase: The last quarter TNEES o Bl
moon will come late on January 3,
2024. P
Note: The Quadrantids are also r/ y;
sometimes called Bootids after the \ sy S
modern constellation, Bodtes. The A\ Wil T
Quadrantid shower is one of four \ )
major meteor showers each year with \“‘x—‘_.ﬁ _
Earth Distance: 4.738 AU - :
a sharp peak (the other three are the sunpistance - 4415 AU . 196258 (2003 EH1) 0ct 9, 2004

Lyrids, Leonids, and Ursids).

Astronomer Peter Jenniskens proposed in 2003 that this object, 2003 EH1, is the
parent body of the Quadrantid meteor shower.
(Image credit & copyright: Wikimedia Commons)
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https://earthsky.org/astronomy-essentials/ursid-meteor-shower-active-around-winter-solstice/
https://en.wikipedia.org/wiki/Peter_Jenniskens
https://en.wikipedia.org/wiki/(196256)_2003_EH1
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A phenomenon grabs the imagination of scientists and stargazers alike in the vast
panorama of the night sky, where stars shine like distant diamonds and planets roam over
the cosmic canvas. Conjunctions, those ethereal moments in the heavens when heavenly
bodies appear to collide, provide a mesmerizing sight that connects us to the beauty of
the cosmos. The word "Conjunction” comes from Latin, meaning to join together. From
Earth's perspective, a conjunction occurs when two planets or a planet and the Moon or
Sun align. Solar conjunctions are Moon-planet conjunctions occur
throughout the month, every month, as the Moon passes past each planet. The planets in
The Great Conjunction and when multiple align are rare and captivating conjunctions.
Technically speaking, objects are said to be in conjunction in that instant when they have
the same right ascension on our sky's dome. Practically speaking, objects in conjunction

invisible to us.

will likely be visible near each other for some days.

Conjunction of Moon and Saturn
On January 14th, the ringed planet Saturn will meet
the 3-day-old Moon in the constellation Aquarius.
The apparent distance between the two objects will
be 2°08' in the night. They will.be in' the South-
western direction. Saturn is at a magnitude of 0.8 and
the Moon has a magnitude of -10.5.

Place: New Delhi / Date: 14th January / Time: 06:51 PM

Conjunction of Moon and Pleiades
On January 20th, the Pleiades star cluster or seven
sisters or Messier 45 (M45) will meet the 9-day-old
Moon in the constellation Taurus. The apparent
distance between the two objects will be 0°46' in the
night towards the Western direction. The Pleiades is
at a magnitude of 1.20 and the Moon has a magnitude

of. -11.39.

Place: New Delhi / Date: 20th January / Time: 11:23 PM

Conjunction of Moon and Jupiter
On January 19th, the gaseous giant Jupiter will meet
the 7-day-old Moon . in the constellation Aries. The
apparent distance between the two objects will be
2°46' in the night. They will be in the Western
direction. Jupiter is at a magnitude of -2.5 and the
Moon has a magnitude of -12.1.

Place: New Delhi / Date: 19th January / Time: 23:26 PM

Conjunction of Mercury and Mars
On January 27th,” the smallest and fastest ‘planet
in" the
constellation Sagittarius. Both planets will share the
same right ascension, with Mercury passing 14" to the
North. of Mars. Mercury will be at magnitude -0.2, and

Mercury will meet the red. planet Mars

Mars at magnitude 1.3. é

Place: New Delhi / Date: 27th January / Time: 06:11 AM
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‘_T-,'e nrght' sky has been one of humanity's longest companions. It has, to a certain extent,

stayed constant: witnessing, civilizations ris€ and fall. It is impressive,” beautif#f, and a
source of dwe and wonder. Thus, it is not surprising that people from these civilizations
tracked the nfght sky, built monuments and planned their year around the sky. Celestial
objects in the 'sky were utilized for cultural’ practices, such as-seasonal calendars,

' predrctrng time, forecasting weather, 1nfornnng,socral structure and serving as a memory

space. They potentrally had elaborate rituals, festivals and precrse timings for conducting
crucial activities such as farmrng Yet than]gs to the sands of time, the reasonrngs behind

the practices are lost

Cultural Astronomy, sometrmes known as the study of astronomy in -culture or
anthropology of astgonomy, studies, is a field that studies the astronomy of ancient
socretres. and cultures focusing on' their sites and structures. Cultural astronomy
developed from archacoastronomy *and "ethnoetstronorny and is related to historical
astronomy, history of astronomy and astrology and investigates the relationship begween
astronomy and as_tro.logy[ The field is interdisciplinary, with astronomers, astrophysicists,

anthropologists, archaeologists and indigenous scholars working in it. The field usually
adds a great insight into what'is known about early cultures, as most of these cultures
used astronomy. ' G o - - .

L

In this section, Galactica aims to enrich ‘our readers with varipus -topics from cultural

Ak astronomy. Astronomers havé noticed; that several people usually find this sub-field

fascinating, and, at times, it inspires an understanding of the Jtraditions and cultures of
the ancient people alongside interest in other parts of astronomy. Some of the topics we

aim togcover wilt be Stonehenge the Sun Temple at Kornak, Nabta Plaza, and

A

wayfinding, among others

L]

L
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The Moon, Earth's only natural 's'atell'ite,- has_'captivated human imagination and culture across the

Introduction:

globe for millennia. Its presence'in the night sky has inspired diverse myths, legends, and symbolism
in various cultures, refl‘ecting a shared human fascination with this celestial body.

In many ancient cultures, the Moon-was often associated with deities and considered a powerful
force influencing life on Earth. In Greek mythology, the Moon was linked to the goddess Selene,
while in Roman mythology, it was associated with Luna. These deities were often depicted riding a
chariot across the night sky, illuminating the world below. ; '

In Hindu mythology, the Moon is personified as the god Chandra. Chandra is considered a gentle
and benevolent deity, associated with beauty and creativity. The phases of the Moon are symbolic in
Hindu culture, representing the cyclical nature of life, death, and rebirth. -

In Chinese folklore, the Moon is tied to the legend of Chang'e, a woman who became the Moon
Goddess after consuming the Elixir of Immortality. The Mid-Autumn Festival, also known as the
Moon. Festival, celebrates this myth, and families gather to appre01ate the full moon, exchange
mooncakes, and share stories.

Islamic cultures. also hold significant reverence 'for the Moon.-The [slamic calendar is 'lunar-based,
-+ and the sighting of the new crescent moon marks the beginning ofieach.month. The importance of

the Moon in Islamic astronomy and timekeeping is reflécted in religious practices and rituals.

In Native American cultures, various tribes have unique stories and beliefs about the Moon. For
example, the Ojibwe people believe that Nanabozho, a cultural hero, created the Moon to provide a
guiding light for nocturnal activities. Different tribes have distinct lunar calendars and ceremonies

that align with the Moon's phases.

37 JANUARY 2024
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- The Japanese have a cultural appre01at1on for the Moon, evident in art, 11terature and

"-"-and lunar'_exploratlon themes have permeated popular c

In Slbena ,Whyls .the m'o”on'_s'car'red? They’re fang mar
huge, impe‘hetrably Blaek v(zil}gé. Alklha is a personificat
feeds on the moon every month, slowly nibbling at it u
does not agree with j[he monster, who vomits it out into th

creating the full moon.

New Zeland :In Maori myth, the moon, Marama, is male, with a
The indigenous people also believe that the moon is the husband o

how he affects a woman’s reproductive cycle every month.

In Serbia, a folktale about a wolf chasing a fox contains the oldest explanation for why
we say the moon is made of cheese. The fox convinces the wolf that a better snack, a

. block of cheese, lies at the bottom of a pond. The wolf, not realising it’s just the moon’s
reflection, drinks and drinks from pend, eventually bursting.

. In Greenland, The Inuit believe that Anningan, the moon god, raped his sister, the sun
goddess, and that every night, he chases her to possess her again. Annigan starves as he
© . runs, gettmg smaller every night, then dlsappears to hunt, before slowly coming back to

- hisfullself.

In modern times, scientific.exploration has deepened our understanding of the Moon, but
o its cultural- si-gliificance persists. The Moon continues to be a symbol of mystery,
romance, and contemplation. Its cycles influence cultural practices, religious
observances and artistic expressions, connectlng people across the globe through a

shared fascination with Earth's celestial companion.

of wonder that transcends cultural boundaries.
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Kilonovae: Cosmic Explosions
HMuminating the Universe

Nikhilesh B
lastronomer
In the vast tapestry of the cosmos, kilonovae stand out as celestial fireworks, marking the
cataclysmic collision of neutron stars or a neutron star and a black hole. These awe-inspiring
events, approximately a thousand times more energetic than a typical nova, have captivated the
attention of astronomers and astrophysicists alike. This essay delves into the profound
significance of kilonovae, their origins, and the invaluable contributions they make to our
understanding of the universe.
Kilonovae are born in the cosmic dance of compact objects, particularly neutron stars and black
holes. When two neutron stars spiral toward each other or when a neutron star and a black hole
form a binary system, their eventual merger unleashes an astonishing release of energy. The
w.. term "kilonova" aptly reflects the event's luminosity, dwarfing even the brilliance of a supernova.
Unlike conventional novae or supernovae, kilonovae are distinguished by their extreme
brightness and the unique signature they leave in the electromagnetic spectrum. The aftermath
.. of a kilonova is marked by the production of heavy elements, shedding light on the cosmic
processes responsible for the creation of precious metals like gold and platinum.
The breakthrough in our ability to detect gravitational waves has revolutionized the study of
kilonovae. Instruments like LIGO (Laser Interferometer Gravitational-Wave Observatory) and
ey Virgo have enabled scientists to not only detect these elusive ripples in spacetime but also
precisely locate the source of the gravitational waves. This technological marvel has ushered in
a new era of multi-messenger astronomy
Following the detection of gravitational waves, astronomers deploy an arsenal of telescopes to ™ = &
observe the kilonova across the electromagnetic spectrum. From radio waves to gamma rays,
each wavelength provides unique insights into the different phases and components of the
explosion. The coordinated efforts of astronomers worldwide have resulted in comprehensive
datasets that deepen our understanding of these cosmic phenomena.
Kilonovae serve as cosmic laboratories, allowing scientists to explore extreme conditions and
phenomena associated with the merger of neutron stars and black holes. The colossal energy e
release and subsequent ejection of matter create an environment ripe for the formation of 4
heavy elements. Studying these elements unveils the cosmic alchemy responsible for enriching 8" 4
the universe with elements crucial for the formation of planets, stars, and, perhaps most .
intriguingly, life.
In essence, kilonovae provide a unigue window into the fundamental processes shaping our
universe. By combining gravitational wave astronomy with traditional observations, scientists can
piece together the puzzle of these extraordinary events. The knowledge gained not only
expands our understanding of astrophysics but also has broader implications for our
comprehension of the origins and evolution of the cosmos.
Kilonovae, with their breathtaking luminosity and scientific significance, exemplify the symbiotic
/ relationship between technology, theoretical astrophysics, and observational astronomy. These
cosmic explosions, born from the gravitational embrace of compact objects, unlock the secrets
of the universe, revealing the intricate interplay of matter, energy, and the forces that govern
our cosmic existence. As our instruments and understanding evolve, kilonovae will undoubtedly
continue to illuminate the cosmos, guiding us toward a deeper comprehension of the marvels
that unfold in the celestial tapestry above.

g,
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Brightest object in the
Universe

Astronomy camp

The sun... is bright as seen from, Earth. But have you wondered what is the brightest object in the entire cosmos?
Let's host a universe level competition to find out! First let us set up the base for the competition! It should be
fair for all the contestants participating. Brightness is usually calculated in magnitude of the object. Lower the
magnitude, brighter is the object.

- Apparent magnitude is commonly used in stargazing and refers to the brightness of an object that appears here
on Earth. The distance of the object will not be considered in the following situation. But this is not fairl For
example, if a normal 100-watt light bulb is placed closer than 8 centimeters to your eye, it will look brighter than
the sun high up in the sky.. but if both of them are kept at the same distance, then the light bulb would be a

~ septillion times fainter than the sun. :

That is where absolute magnitude comes into the picture. Absolute magnitude is the apparent magnitude if it
were viewed from a distance of exactly 10 parsecs (32.6 light-years), without extinction (or dimming) of its light
due to absorption by interstellar matter and cosmic dust. Now.. we can give a fair chance to all objects equally.
Everyone is participating from-every star and the biggest galaxy in the universe to huge and hungry blackholes
that eat stars in one gulp (Weren't blackholes supposed to be dark and absorb all Ilght that came their way..) and
our sun is also participating:

Let the competition begin! From the stars Wé"’ﬂ’ave a tough competition.. and.. R136A1 gets a spot! It has an
absolute magnitude of -12.6 which makes it:8 million times brighter than our sun and one of the brightest stars in
the universe! It is also the most massive star out there with the mass 256 times of our sun!

So.. is that alll Is that the brightest thing in the entire unlve;se7 No... The competition has just begun!

Next.. comes a powerful event that sends shockwaves in aII directions for lightyears and releases the energy
more the sun will release in all of its lifetime in a fraction of‘a §§cond' That is right, the powerful event of the
supernova, which marks the end of the life of a star is also one, of ti1e brightest things in the entire universe!
Supernovas can eject terrifying flashes of gamma ray bursts which_ ar arguably the brightest electromagnetic
events in the universe. But.. these gamma ray bursts are events that ias maximum for a few minutes. So, it is up
to you to decide whether these events can get a position in our competmon c{r not.,

If you want the brightest sustained obJWn you can look at the darkest-"th ever— blackholes! How is that
possible? How can the darkest object in the universe be the brlghtest obie& in: ’tﬁe .universe? The intense
energies created by the blackholes in the process of eating thlngs like stars are ﬁgt dark. The gas and debris

* from the stars the blackholes eat whirl into the blackholes frmht discs called accretlonm In the disc, the
matter moves around at nearly the speed of light. The light in accretion discs is formed by the heat because
of the friction of the matter moving around at high speeds. These glowing discs are in'fact so bright that a
special name has been given to them- a quasar! These quasars shine thousands of tlmes brighter than galaxies
containing billions of stars making them the brightest objects in the universe!

The first identified quasar- 3C273 had a magnitude of -26.7 which makes it about 4. trllllon times brighter. than
the sun. If placed 33 light. years aways from us, it will shine as brightly as the sun which is merely 8 light minutes
away. But this too.. is not the brightest thing in the universe.

Blazars... are basically quasars but in a different angle of observation. AND BLAZAR- 3C 453.3 HAS WON THIS
ENTIRE COMPETITION! It is the brightest thing ever observed in our entire history! With an absolute magnitude
of -31.4. That is just too large a brightness to comprehend by the human brain.

Now we know about the brightest thing in the universe though this... is going to change. The winners of this
universal competition are going to change as long as we progress and make discoveries. As we make new
discoveries, we will keep finding new brighter objects that break all previous records on our scale. We do not
know much about the universe yet. Most of the universe is still unseen by our human eyes. We are still stuck in

S

our pale blue dot in one corner of our universe still fighting wars and shedding blood for unnecessary reasons .

such as power. If we would not waste our time and energy on fighting such wars and instead focus on advancing
our civilization, we could reach great heights. Let us hope our best on progressing ourselves and our civilization in
the year ahead! Happy New Year!
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VISUAL ARTS FROM SPACE
ASSOCIATED ASTRONOMERS |

Europa

Jupiter
'E?msm
Gibbous moon captured g . ’

by Daksh Rathi, = .
iAstronomer Jupiter captured by Lakshitha, club student

Moon trail captured by Chennai Public R 1 TS RIGDE & 5§ NN mepe
School club students
O TR T

Al A t » |
S ’*

_tMoon Craters captured : !
. by Daksh Rathi, Rainbow captured by Vetrivel Thirunavukkarasu,

. " .
" iAstronomer g ~ iAstronomer

e T T

By aﬁ’I!!
Sky captured by Vetrivel Thirunavukkarasu, -
iAstronomer Moon captured by Lakshitha, Club Student
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‘l;‘,,‘_: = -?@" = i "




i
§ i \ \
| -

" (ASTROPHOTOGRAPHS BY §
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Gorminids Meteor Shower-2023 )
Sartska; Rajasthan @ Astroport India

» s
¥

o v "

Jupiter captured by Mr. Ranjith Kumar E, Team Lead, ‘ A Meteor frc;m Geminids Meteor shower captured from

Education - Chennai, STEPL.

¥\ CNEE

"%r»  "Ramada Astroport Ajmer
/ >

Milkyway Arm captured by Mr. Ranjith Kumar E, Team Lead, Education - Chennai, STEPL.
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HISTCRICAL EVENTS HAPPENED IN JANUARY

DISC@VE CERES

Herschel discovered
nd another planet
a group of
jot together

: "'Uranus‘,' “th
ilﬁ_wnhm

astronc
al to “lod fb'r! P . Ao Jupiter, as
_prevmfs‘,[yé . 7 e of an

- undi police

join

Giuseppe Piazzi

3T SRR i

Soon, the potential planet was hlngen by hﬂ
of the year. Near the gnd of the yﬁgar thank {.. .* T
method of orbit calculatlons astronomers we al
better determined, it was clear that F’lﬁzz'
comet but a small planet AR i s )
Y Y r i .:'Q

Piazzi proposed to name the planet‘“’Ceres#Iél;ﬂim‘a
of agriculture, while Ferdinandea was f{)m} the Cll.l*

patron. However, the Ferdinandea p_ért 8f~ the na e

Ceres can be found W|thm the mlaln as'c-er0|d bgaitJ 5 and
Jupiter. Throughout its time ;as a known objent Cer 1 from
planet to asteroid to dwarf pfanet which is |ts-' I S largest
object in the asteroid belt and the smallést dwar‘f ot planet in

Lt
the asteroid belt. Due to its small size, |t is tq{o dlr.'H t

S TR

eye.

In 2015, the Dawn spacecraft arrived at Ceres.
a spacecraft. The mission found the planet s“w
hydrated minerals such as carbonates and tlay; while
has a muddy mantle/core that is encased by a crust that is less dense yet stronger than the
interior. The crust is made up of ice 30% by volume. It is unknown if Ceres has an internal
ocean of liquid water, but brine flows through the outer mantle and breaks on the surface,
allowing cryovolcanoes to form. This makes Ceres the closest known cyrovolcanically active

planet to be visited by
i...'~“ nixture of water, ice, and
suggested that Ceres’ interior

body to the sun.
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THE ‘MOONS

THAT

@HANGED
I
PERCEPTIQ

-
e o e T I

On 7th January
an improved n

1

reles;opi to. L* _ 3 -.. apps S ‘ -
nitially, he P ved tt h ars, but ) , c ) _
realized that the objects wer Wt S. They were orbiting

Ganymede 'anﬁea,lllsto are known as ilean m aff'ér their discoverer.

o

¢ o

Galileo didn
numberin
" - Ga
indepenc
lovers o
namesak
Mercury.

Galileo's

importance «

orbiting a ce

the discove'i .

issue at the time. Th s K ’ 1 "
[m'}/ 4 '.LA P e 4 -
The discovery of the moon o e - it
solar system si '
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LANDING ON
W\ mLIEN MOON

. On 14th January 2005 L
318 kilograms started;t \L &'\
the thick

. atmospherm‘_
travelling through the thic

osphere =/

for almost two and a half hours, it landed
gently on the moon's surface. Huygens !
was on Titan. It was the first landing of a

_épacecraft on an object in the outer 'solar |
system.

The Cassini-Huygens spacecraft launched |_':
on 15th October 1997. It was a
collaboration between NASA, ESA and the '
ltalian Space Agency, ASI. The mission
aimed to study the Saturnian system, w_ﬁ- L

e

Huygens designed to study Titan
specifically.

In 1655, Christiaan Huygens, a Dutch
astronomer and Huygens namesake,

discovered Titan. It is Saturn's largest

moon and the second-largest moon in the

solar system.

For 90 minutes, the Huygens spacecraft

beamed.back data about Titan's surface

to Earth via the ' Cassini Spacecraft.

Huygens was designed to investigate the

moon's atmosphere from around 170 km to

surface level.

Early data from the mission indicated that
Titan has a thin frozen crust with a less

¥ - dense layer beneath, while initial images

show the presence of large drainage

channels crossing the land into potential

: —hydrocarbon seas. In January 2007, further

.|||

= data from the Cassini Mission confirmed

liquid

the existence of permanent

. hydrocarbon lake
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In 1844, Friedrich Bessel, a German astronomer, noticed strange irregularities in the
motion of Sirius and Procyon. The two stars were not moving in a straight line. Instead,
both appeared to be orbiting around an empty. point, which led Bessel to believe that the
stars had a massive but unseen companion.

On 31st January 1862, after Bessel's death, the unseen object revealed itself, for Sirius at
least. Procyon hid its mystefious companion until 1896 when John Martin Schaeberle
observed Procyon B. :

Alvan Clark and Alvan Graham Clark, a father and son from a prominent telescope-making
family, were testing the lens for the, at the*time, largest refracting telescope in the world
when they observed Sirius’ mysterious companion. They reported the observation to

. George Phillips Bond, who used the Harvard College Obervatory's telescope and observed

the star we now know as Sirius B, a white dwarf.

Yet, Sirius B was not the first whit_e dwarf discovered. In 1783, on the same date as the
discovery of Sirius B, William Herschel_discovered 40 Eridani B and C, a binary pair
orbiting 40 Eridani A. In 1910, 40 Eridani B was identified as a white dwarf. It is one of the
easiest to observe.

White dwarfs are believed to be the final stage of small to medium-mass stars. They are
the dense core-remenants after the star has expelled its gaseous outer layer. When white
dwarfs first form, they are very hot, emitting faint light. However, due to no nuclear fusion
taking place in the core, white dwarfs do not have an energy source to maintain the heat
and will lose heat until it become a theoretical black dwarf.

- Currently, over 25,000 white dwarfs are known.

JANUARY 2024
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century.' In 1970, Hawking and Roger Penrose, a fellow physicist, published a paper
societies. Since 2017, his Ph.D. thesis, 'Properties of Expanding Universe,' is

Prof. Stephen Hawking (8 January 1942 to 14 March 2018) was an English
theoretical astrophysicist widely regarded as 'one of the most brilliant minds of the
where they pushed the boundaries of theoretical physics. A feat repeated in 1974
when Hawking hypothesized that black fioles fiave radiation emitting from them.
Throughout his career, fie was awarded several awards and was a member of several
available through the University of Cambridge's Open-Access Repository. Hawking
also lived with a neurodegenerative disease that affected the motor neurons in his
brain and spinal cord and gradually paralyzed fiim.

8January 1942

RAKESH SHARMA i

Wing Commander Rakesh Sharma (13th January 1949 — present) was a ‘%
squadron leader in the Indian Air Force when fie was selected to become a ,
cosmonaut. After 18 months of training, on 3rd April 1984, he, alongside two @ ] |
Russian cosmonauts, launched into space aboard the Soyuz T-11. The rocket
docked and transferred the three crewmembers to the SALYUT - 7 Orbital

Station, where they spent seven days aboard. When the crew landed, the Indian
Government awarded the 'Asfioka Chakra' to them while the USSR conferred
him with the honour of 'Hero of the Soviet Union.! With this, fie became the :
128th person in space, while India became the 14th country to have a citizen in !
: space. Till today, he is the only Indian citizen who has gone to space. ’
2 %
] %

JOSEPH-LOUIS LAGRANGE

Joseph-Louis Lagrange (25th January 1736 - 10th April 1813) was a French-
Italian mathematician born in Turin, Italy. Lagrange wasn't interested in
/ mathematics until fie was 17 years old when he came across a paper from
Edmond Halley, which led fiim to [earn the subject by himself.In astronomy,
Lagrange ‘is known for his work in planetary motion. Lagrange described the
Lagrangian points in 1772. These points are in the plane of two objects that
orbit around their common centre of gravity. At the Lagrangian points, the
combined gravitational forces are zero, and a third particle, with negligible
mass, can remain at rest. In the 1790s, Lagrange was involved in the
development of a new system of measurement, where he influenced the use of
the decimal subdivision. This system is the modern-day metric system.
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Antivopoiil: Youly Aalenray To

Sariska Astroport, Rajasthan

Space India's Astroports are celestial havens that cater to the cravings of avid stargazers and
cosmic enthusiasts. These premier destinations redefine astronomical experiences with cutting-
edge facilities, ensuring unparalleled observations of celestial marvels. Equipped with advanced
telescopes and optimized viewing platforms, Astroport sites deliver tailor-made experiences for
events like the Geminids meteor shower, guided by expert astronomers who deepen visitors'
appreciation for each celestial spectacle.

Situated in remote locations far from urban sprawls, Astroports embrace dark skies that are
essential for optimal visibility. Minimal light pollution allows telescopes to capture intricate
details and faint celestial objects, offering an immersive experience. Carefully chosen for stable
atmospheric conditions, these sites minimize air currents, turbulence, cloud cover, and humidity,
ensuring clear and sharp observations.

Strategically located in areas with dry climates and low precipitation, Astroport observatories
double as tourist destinations, providing an enjoyable travel experience. The commitment to
turning off resort lights during observations minimizes light pollution, allowing astronomers to
explore distant objects with unparalleled clarity.

Astroport Ajmer stands out with seasoned astronomers providing in-depth insights into
celestial events, transforming observations into journeys of discovery. Beyond individual
pursuits, Astroports foster shared experiences during events like the Geminids meteor shower,
creating connections among guests as they marvel at the universe's grandeur. In essence,
Astroports by Space India emerge not merely as observational sites but as gateways to
profound cosmic encounters, offering an intimate connection with the beauty of the cosmos
that lingers in the memories of visitors.

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

Christmas means cold yet warm days, hunting for
anything red in your closet, looking at the smiles on
children's faces, and a nice cup of hot chocolate.
Christmas means different things to different people,
but for Spacians, it meant walking through your
office's front door and seeing the ceiling decorated
with Christmas garland, sparkling balls, and the
delicious smell of plum cake.

Christmas provides us with one more opportunity to
join together to enjoy moments of joy, laughing, and
friendship, and to enable these shared moments to
linger when we return to our daily work, reminding us
that the magic of Christmas extends well beyond the
office.

Christmas Ritual:

NEWSLETTER

Birthdays of the Month
What could be possibly better than blowing
candles on a cake dressed up in Christmas colors
and glitters, singing carols with Spacians & Santa.

Nothing beats generating and transferring your
energy onto a piece of cardboard and transforming
it into an ornament that might perhaps connect
you to the Christmas Tree as a token of love and
gratitude and for that Space, introduced a new
activity “Me & my Space Tree”. In which, all the
Spacians Made and decorated their own ornament
Online Activities and brought life back on the tree.

As SPACE Group is expanding its footprint across India, we had a virtual session with
our Spacians who could not make it to Delhi HQ office, we played a variety of fun

SPACE"

EMPOWERING LIFE
S A

-

virtual games, danced virtually and built amazing memories with laughs & prizes.

Pt ot o
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23 Years of Glorious Journey of Space
A simple initiative started by our MD and CEO that takes every Spacian back to our
origins, recalling the purpose why SPACE was found and celebrating SPACE
achievements in the last 23 years. SPACE Group, MD, Mr. Shivam Gupta used the
Space Group website (www.space-global.com) to show the timeline of achievements..

3

Intern's Point of View - Mr
Yashwardhan
SPACE is an organization, which |
have had a deep connect with, since |
was a kid in 7th grade, | was the club
head of my school's Astronomy Club |
for 2 straight years, (module 1 & 2),
and those 2 years were incredible, the
sessions were fascinating,
competitions and workshops | to
part in were mesmerizing, and ;
Astronomy Days and the Astropor
trips were some of the best highlights
of my school life, my combined
experience, along with my interest for
Videography and Photography, pushed
me to even intern with the
organization, and my experience in
~ this wonderful work environment,
along with some amazing people has
definitely been invaluable for me. :
May the echoes of our Iaughter and o
the brightness of Chr.l_-s-tmas
decorations create a tapestry of hap
memories that will take us into the
New Year with fresh energy ¢ and a
sense of unity. Here's to a wonderful
Christmas season and the promise of
brighter tomorrow!

Spacian of the month - Mahammed H
4 Aibani & Ms. Sanjana Nayak (Nov -
3y Dec’23)

Their dedication and contributions to
the progress of the business and the
opening of one of the major territory -
Ahmedabad has commenced. Your
devotion and posmve attitude toward
work are an exan
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TRAIN YOUR BRAIN
CROSSWORD

ACROSS
5. What instrument was used for recent
research on Venus' atmosphere containing
2 atomic oxygen?
i 7. What was grown in the treated simulated lunar
soil?

5 5 : 8. What process causes certain exoplanets to

: lose their atmospheres and shrink in size?
7 i 9. Which experiment, led by the Royal Belgian
i Institute for Space Aeronomy, studied the

i martian atmosphere for nightglows?
8 i 10. Which NASA mission data did the
: astronomers analyze for the Exoplanet study?

DOWN
1. What is the name of the object whose
collision formed the moon?
2. What is the layer observed between two
atmospheric currents on Venus?
¢ 3. What unexpected feature did Lucy discover
] 1@ about the asteroid Dinkinesh during its flyby?
i 4. Which essential elements are often locked
within insoluble compounds in lunar soil?
6. What is the fifth state of matter achieved by
the Cold Atom Lab?

: O
r'S Answers for last month puzzles.
p
Find the names of the Comet from the mixed letters and mark [#] _‘—
them. STs[I[1[e[a 3]t ]w]e]
KIE/IE B GREATTCOMET JﬂH}erEENCKE |
LLEY
R ERRYEALTIMHZPYNYV PHILAE
BORISOV
EKCNENNAHGJGOY ARENDROLAND 3
H P/D/O|/N(A|T I|M R|[S|0|H|C| SHNIFTIUTILE -
SHOEMAKERLEVY
CPRELTTUTTUF FTIMWS THATCHER
GREATCOMET
TIO|Z|AIINEIGIU/EIOILIOIL| wvwrae DOONMRALEAAMTT
AB/ T EMPELMNPE|YE ETU;._EPNEILA Ml T N T OEMHS LO|SRLIE
HENUBORTISUOVHWEL DONATI S BOBDABAMOSTIGT
IKEYASEKI
TLOKYORAMEHTETLE HALEBOPP N O GEDNENRNSED 0 H|T I E H
RAKPTPHNFUTOLU I E EaEiE® 0 E EIC AR
B@oLTAOHASYWNLTS
DHTHYAKUTAIKTEA AP IMTRENOTIDRHERE
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