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

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, I wish for young students to let
their ambitions soar and think big as they
are the future of our country.

Dr. Sachin Bahmba,
CMD, SPACE

Co-founde r ’ s  Message

Ms. Shalini Bahmba,
Co-founder, SPACE

A B O U T  S P A C E
Legacy of
 24 years

Pioneer
Organization

10000+
Activities
Developed

1000+ 
Schools

Associated

1.5M+ 
Students
Engaged

10K+
Outreach

Events
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Astronomy education is
important as it builds
curiosity, critical
thinking, and problem-
solving skills, helping
young minds prepare
for the future. It
encourages innovation,
exploration, and a
scientific mindset. 
Young learners build creativity and
confidence through hands-on, experiential
learning, preparing them for careers in
space science and technology. We aim to
cultivate future innovators who will lead
progress, discovery, and global
advancement.
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At Space Education Foundation, our mission has always been to bring the cosmos closer to home for
everyone. For over two decades, we have been at the forefront of astronomy and space science
education, striving to ignite a spark of curiosity in young minds. That's why we were incredibly thrilled
to partner with the visionary UCatapult Foundation for a truly special initiative this summer: a six-
week virtual summer camp for the bright, aspiring students of Zilla Parishad and Ashramshala schools
in rural and tribal India.

This collaboration represented a powerful synergy. Under the inspiring leadership of Dr. Sachin
Bahmba (Chairman Space Education Foundation) and Ms. Prema Mishra (Founder UCatapult
Foundation), has been doing phenomenal work in bridging the urban-rural education divide. Their
deep-rooted presence and understanding of the needs of students in districts like Jalgaon,
Nandurbar, and Gadchiroli provided the perfect platform for us to share our passion for space.

Our team at Space Education Foundation had the privilege of designing and leading sessions that
took students on a captivating journey across the universe. We aimed to make complex topics like the
solar system, planetary science, and stellar phenomena fun, visual, and easy to grasp, proving that a
lack of fancy equipment is no barrier to exploration.

1
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A cornerstone of our contribution was the AIASC Asteroid Search Training. In this unique workshop,
supported by NASA and the International Astronomical Search Collaboration (IASC), we guided
students through the process of analyzing real-time astronomical data. It was a proud moment for us
to see these young learners engage in authentic scientific research, contributing to a global effort to
track near-earth objects. This wasn't just a lesson; it was real-world science in action, providing an
unparalleled experiential learning opportunity.

This summer camp was a testament to what can be achieved when organizations with a shared vision
for education come together. At Space India, we are more committed than ever to our mission of
democratizing space science. We look forward to continuing this journey, fostering scientific temper,
and empowering the next generation of explorers, scientists, and dreamers across India.

1 0 0  R U R A L / T R I B A L  S T U D E N T S  |  6 +  H O U R S  O F
O N L I N E  E N G A G E M E N T  |  3 +  D I S T R I C T S  I M P A C T E D



On the night of June 28, 2025, under a gentle moonlit sky in Chennai, SPACE ARCADE
conducted its Monthly Telescopic Observation session, bringing together around 30 eager
participants for an immersive stargazing experience.

With the Moon and Mars on display, participants had the chance to observe stunning lunar
features and glimpse the red planet through telescopes. The SPACE ARCADE team
guided the group through the session, helping them operate different instruments and
understand the unique features and capabilities of each telescope.

The telescope lineup included the Space Voyage 130 EQ Reflector Telescope, 8" SCT
Computerised Goto Telescope, Space launcher 76mm reflector telescope and Space
launcher 60mm Refractor telescope, giving attendees a hands-on understanding of how
various optical systems work in real-time observation.

2
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Participants' Feedback
“Happy to see your team creating awareness on astronomy for the public. Thank you!” – Deva
Sundaram
“Very cool experience. Please conduct more events!”- Swasthiga
From curious minds to budding astronomers, the event showcased SPACE ARCADE’s passion for
making astronomy accessible, engaging and educational.

Follow us on Instagram to stay updated on future events: @SpaceArcadeInd

https://instagram.com/spacearcadeind
https://instagram.com/spacearcadeind


Space India is thrilled to announce the successful launch of the Universe in the School (UITS)

program at Casagrand International School. This marks the school's inaugural year

participating in the program, and it has already made an inspiring beginning across all three

of its Chennai campuses - Perumbakkam, Thiruvanmiyur, and Kelambakkam.

3
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Through the UITS program, a dedicated Space India educator is

assigned to each campus and conducts engaging astronomy

sessions for students from Grades 1 to 9, following a carefully

planned timetable. Unlike conventional teaching methods, the

sessions are interactive, inquiry-driven, and brimming with hands-on

experiments that bring space science to life in the classroom.

The theme for the first month was "The Sun", during which students explored a spectrum of solar

concepts. Younger students learned that the Sun is a star, while older students dove into more complex

topics such as solar layers, sunspots, and differential rotation.

A variety of enriching activities were conducted, including:

·Clay modeling of the Sun

·Calculation of solar diameter

·Tracking sunspots

·Safe solar observation using tools, like solar view goggles, 50 mm telescope with solar filter, 8-inch

Dobsonian telescope, pinhole projector, telescopic projection, and ball projector

The remarkable enthusiasm and curiosity shown by the students have laid a strong foundation for

continued astronomical exploration. With this inspiring start, Casagrand International School and Space

India aim to nurture a generation of young minds eager to explore the cosmos and driven by a passion

for scientific discovery.

The theme for the first month was "The Sun", during which students

explored a spectrum of solar concepts. Younger students learned

that the Sun is a star, while older students dove into more complex

topics such as solar layers, sunspots, and differential rotation.



High atop Cerro Pachón in Chile stands one of the most powerful astronomical tools ever
bui lt the Vera C. Rubin Observatory. Named after pioneering astronomer Dr. Vera Rubin,
whose work provided early evidence for dark matter, this revolutionary observatory is set to
transform our understanding of the cosmos.

What sets the Rubin Observatory apart is its ambitious mission the Legacy Survey of Space
and Time (LSST). Over the next 10 years, it wi l l  map the entire visible southern sky every
few nights using the largest digital camera ever constructed, a 3.2-gigapixel marvel capable
of capturing vast swaths of sky in exquisite detai l .

On June 20, 2025, the observatory began its f irst ful l  science operations, marking the start
of a new era in astronomy. Within just days, it released its f irst images, capturing over 10
mil l ion galaxies and unvei l ing stunning views of nebulae l ike the Trif id and Lagoon Nebulae.
Even more astonishing, it detected over 2,100 previously unknown asteroids, including
several near-Earth objects a signif icant leap forward for planetary defense.

But the observatory's goals go far beyond stunning images. By col lecting an unprecedented
volume of data, it wi l l  help scientists investigate dark matter, dark energy, and the cosmic
structure of the universe. Its real-time alert system wil l  f lag supernovae, asteroid
movements, and other celestial events as they happen creating a dynamic, t ime-lapse view
of the changing night sky.

What makes Rubin truly extraordinary is its promise to democratize science. Its data wil l  be
freely avai lable to researchers and students around the world, turning the universe into a
global classroom.

With its eyes on bi l l ions of stars and galaxies, the Vera C. Rubin Observatory is a discovery
engine and a powerful tr ibute to a woman who changed astronomy forever.
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 V e r a  C .  R u b i n  O b s e r v a t o r y :  A
N e w  E y e  o n  t h e  U n i v e r s e

F i r s t  re leased image f rom the  Rub in
Observa to ry ,  the  T r i f id  and Lagoon nebu lae

A sma l l  sect ion  o f  the  Vera  C .  Rub in
Observa to ry ’ s  v iew of  the  V i rgo  C lus te r



AXIOM-4:  Ind ia ’s  Return  to  Human
Spacef l ight  A f ter  41  Years

Welcomed by  the  Exped i t ion  73  c rew w i th  ce lebra t ions ,  hugs ,  and ze ro ‑grav i t y
d r ink ,  the  Ax iom ‑4 spacecra f t  success fu l l y  docked w i th  the  In te rnat iona l  Space
Sta t ion  ( ISS)  on  June 26 ,  2025 ,  ca r ry ing  Peggy  Whi tson ,  Shubhanshu  Shuk la
( Ind ia ’ s  f i r s t  as t ronaut  aboard  ISS) ,  S lawosz  Uznansk i ,  and  T ibor  Kapu w i th  toy
swan named “ Joy ”  f l ew aboard  as  a  symbo l i c  f i f th  c rew member .

Ar r i va l  to  ISS-
Hours  a f te r  dock ing ,  the  c rew began fami l i a r i za t ion  and in i t i a ted  mic rograv i t y
research .  Notab ly ,  Shuk la  s lept  fo r  long hours  over  i n  the  Crew Dragon
spacecra f t  du r ing  d i f fe rent  segments  o f  the  m iss ion .  Ax ‑4 i s  the  most
sc ience ‑ i n tens i ve  p r i va te  m iss ion  to  date ,  fea tu r ing  60 exper iments  f rom 31
count r ies .

I nd ia ’ s  Goa l s?  
ISRO-has  l i ned  up 7  Ma jo r  P ro jec ts  to  be  per fo rmed by  Shubhanshu  Shuk la ,
des igned to  suppor t  I nd ia ’ s  upcoming Gaganyaan  ob ject i ves  wh ich  w i l l  ma jo r l y
focus  on  c rew hea l th ,  food sus ta inab i l i t y ,  and  b io tech  so lu t ions  in  m ic rograv i t y .

1 .Space Mic roa lgae :  I nves t iga tes  how ed ib le  m ic roa lgae  g row and metabo l i ze  in
mic rograv i t y  and rad ia t ion ,  w i th  potent i a l  fo r  oxygen product ion  and nut r i t ion
sys tems .

2 .Myogenes i s :  Uses  human musc le  s tem ce l l  cu l tu res  to  s tudy  musc le
regenera t ion  & mi tochondr ia l  ac t i v i t y ,  tes t ing  supp lements  fo r  space- induced
musc le  mechan i sms .
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3 .Sprouts :  Examines  seed germinat ion ,  g rowth ,  and genet ic  express ion  to  assess
c rop v iab i l i t y  and c rew nut r i t ion .

4 .Voyager  Ta rd ig rade :  Stud ies  su rv i va l ,  rev i va l ,  reproduct ion ,  and t ransc r ip tomic
responses  o f  ta rd ig rades  in  m ic rograv i t y
5 .Voyager  D isp lays :  Ana lyzes  as t ronauts ’  cogn i t i ve  and v i sua l  i n te rac t ions  w i th
e lec t ron ic  sc reens ,  c r i t i ca l  fo r  i n te r face  des ign  in  m ic rograv i t y .

6 .Cyanobacte r i a  i n  M ic rograv i t y :  Compares  metabo l i c  and proteomic  responses
of  cyanobacte r i a  g rown w i th  u rea  o r  n i t ra te ,  cons ider ing  the i r  use  in  l i fe-
suppor t  and ca rbon recyc l i ng .

7 .Food Crop Seeds :  Mon i to rs  g rowth  and y ie ld  pa rameters  o f  va r ious  c rop
seeds ,  essent i a l  fo r  fu tu re  space fa rm ing  capab i l i t y .

8 .  STEMonst ra t ions :  These  w i l l  i nc lude  four  d i f fe rent  STEAM out reach  act i v i t i es
fo r  I nd ian  s tudents .

S t ra teg ic  impact :
I t  wou ld  be  p ioneer ing  opera t iona l  exper ience  in  m ic rograv i t y  p rotoco l s  (p lan t ,
ce l l ,  b io tech) ,  p rov id ing  data  essent i a l  fo r  I nd ia ’ s  2026–27 c rewed miss ion  

 

From left are, Pilot Shubhanshu Shukla from India, Commander Peggy Whitson from the U.S. and Mission Specialists
Sławosz Uzanański-Wiśniewksi from Poland and Tibor Kapu from Hungary.Credits:Axiom Space

For  Ind ia ,  Ax iom 4 i s  the  f i r s t  ISS miss ion  by  an  Ind ian  s ince  1984 ,  fo r t i f y ing
Gaganyaan  p lann ing ,  space fa rm ing  protoco l s ,  and  b io- innovat ions .
Th i s  m iss ion  w i l l  not  on l y  p rov ide  the  re fe rence data  fo r  Gaganyaan  miss ion ,  but
w i l l  a l so  be  the  gateway  fo r  I nd ian  human space program era  in  fu tu re .



NASA’s PUNCH Spots
Solar Blasts

NASA’s Polarimeter to Unify the Corona and Heliosphere (PUNCH) mission a quartet of
suitcase sized satellites launched on March 11, 2025 has captured its first views of colossal
solar storms, known as coronal mass ejections (CMEs). 

Lashed by streams of plasma and magnetic fields, these eruptions can disrupt satellites, GPS,
power grids, and endanger astronauts but also fuel magnificent auroras on Earth.
 
 During late May into early June, PUNCH’s three Wide Field Imagers recorded multiple CMEs
sweeping out in all directions, creating a mesmerizing time‑ lapse halo around the Sun amidst
background landmarks like the Moon, Venus, Jupiter, and Orion. Meanwhile, its Narrow Field
Imager (a built in coronagraph) blocked the Sun’s glare to highlight finely detailed, bulb‑shaped
ejections seen on June 3.
 
 PUNCH functions as a “virtual instrument,” combining data from all four satellites in
sun‑synchronous orbit to deliver 3D, wide‑field perspective of the Sun’s corona and emerging
solar wind. 

Principal Investigator Craig DeForest emphasized that while these first images are amazing,
the mission’s true strength lies ahead, once satellites align precisely and data pipelines mature
enabling routine, real‑time space‑weather tracking across the inner solar system.
 
 As Solar Cycle 25 nears peak activity, PUNCH’s ability to monitor CMEs in 3D is vital. It not
only offers spectacular visuals but strengthens our capacity to predict and mitigate
space‑weather hazards protecting modern technological infrastructure and someday, crewed
missions into deep space.
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A stunning CME (Coronal  Mass Eject ion) was caught

by the Narrow Fie ld Imager on one of NASA’s four

PUNCH spacecraft—seen r is ing dramat ica l ly above the

blocked-out Sun. Credit :  NASA / SwRI

An art ist ’s concept shows the four satel l i tes of

NASA’s PUNCH miss ion observ ing the Sun’s outer

atmosphere,  the corona.  Credit :  Southwest Research

Inst i tute



B l u e  O r i g i n  C h a r t s  a
N e w  C o u r s e  t o  t h e  M o o n

Blue  Or ig in  has  unve i l ed  an  amb i t ious  b luepr in t  to  es tab l i sh  a  sus ta inab le  human

presence on  the  Moon ,  i n t roduc ing  advanced luna r  l anders  and a  nove l  "T ranspor te r "

tanker  sys tem.  Cent ra l  to  th i s  v i s ion  i s  the  B lue  Moon Mark  2  l ander ,  des igned to

de l i ve r  up  to  30  met r i c  tons  o f  ca rgo o r  accommodate  four  as t ronauts  on  the  luna r

su r face .

Complement ing  i t  i s  the  Mark  1 ,  a  robot ic  l ander  capab le  o f  t ranspor t ing  up  to  3

met r i c  tons ,  se rv ing  both  as  a  techno logy  demonst ra to r  and a  ca rgo de l i ve ry  sys tem.

Suppor t ing  these  l anders  i s  the  innovat i ve  T ranspor te r  veh ic le .  Launched v ia  B lue

Or ig in ' s  New G lenn  rocket ,  the  T ranspor te r  co l l ec ts  res idua l  p rope l l an t  f rom the

rocket ' s  upper  s tage in  low Ear th  o rb i t .  I t  then  t ranspor ts  approx imate l y  100  met r i c

tons  o f  l i qu id  hydrogen and oxygen to  l una r  o rb i t ,  re fue l i ng  the  B lue  Moon l anders

and enab l ing  ex tended miss ions .

These  deve lopments  a re  in tegra l  to  NASA's  Ar temis  p rogram,  w i th  the  Mark  2  l ander

s l a ted  fo r  c rewed miss ions  under  Ar temis  V .  The  Transpor te r ' s  capab i l i t y  to  de l i ve r

fue l  to  l una r  o rb i t  i s  a  s ign i f i cant  s tep  toward  sus ta inab le  l una r  exp lo ra t ion .

B lue  Or ig in ' s  comprehens ive  approach ,  combin ing  advanced l anders  w i th  o rb i ta l

re fue l i ng  in f ras t ruc tu re ,  marks  a  p i vota l  advancement  in  l una r  exp lo ra t ion .  By

address ing  the  cha l l enges  o f  fue l  log i s t i cs  and pay load de l i ve ry ,  the  company  i s  l ay ing

the  g roundwork  fo r  a  sus ta ined human presence on  the  Moon .
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T r a n s p o r t e r - 1 4 :  A
C o s m i c  F a r e w e l l

I n  a  hear t fe l t  fus ion  o f  sc ience  and sent iment ,  SpaceX ’s  T ranspor te r- 14  miss ion  l i f ted

of f  on  Monday ,  June  23  a t  2 :25  p .m .  PT f rom Vandenberg  Space Force  Base  in

Ca l i fo rn ia ,  ca r ry ing  more  than  150  capsu les  o f  c remated rema ins  and DNA samp les

in to  space .

The  memor ia l  pay load ,  a r ranged by  Houston-based company  Ce les t i s ,  was  pa r t  o f

the i r  Perseverance F l igh t ,  a  symbo l i c  m iss ion  o f  remembrance .  S ince  1994 ,  Ce les t i s

has  spec ia l i zed  in  l aunch ing  human and pet  rema ins ,  as  we l l  as  DNA f rom loved ones

and ce lebr i t i es ,  on  spacef l igh ts ,  ce lebra t ing  l i ves  th rough cosmic  jou rneys .

Th i s  pa r t i cu la r  f l i gh t  i nc luded a  w ide  range o f  memor ia l s ,  f rom everyday  space

dreamers  to  sc i- f i  l egends  l i ke  Gene Roddenber ry  and N iche l l e  N icho l s .  I n  pa r tnersh ip

w i th  the  European aerospace f i rm The Exp lo ra t ion  Company  (TEC) ,  the  pay load f lew

aboard  TEC’s  M iss ion  Poss ib le  capsu le ,  mark ing  the  f i rm ’s  f i r s t  cus tomer  pay load

de l i ve ry  to  o rb i t .

The hand-of f  o f  Ce les t i s '  Perseverance F l igh t  Pay load a t  The  Exp lo ra t ion

Company ' s  Mun ich  fac i l i t y .  ( Image c red i t :  TEC)

Once dep loyed in to  low Ear th  o rb i t ,  the  memor ia l  capsu les  comp le ted severa l  o rb i t s

o f  the  p lanet  befo re  reente r ing  the  a tmosphere .  The  capsu le  then  sp lashed down in

the  Pac i f i c  Ocean ,  where  i t  was  recovered and the  f lown capsu les  re tu rned to  fami l i es

as  space-t rave led  mementos .

Among the  s to r ies  tha t  f l ew was  tha t  o f  Mat teo  Bar th ,  a  3-year-o ld  boy  f rom

Germany ,  who became the  youngest  European to  send DNA in to  space ,  jo in ing  h i s

l a te  g randfa ther  i n  a  symbo l i c  t r ibu te  o f  genera t iona l  connect ion  and exp lo ra t ion .  Th i s

was  Ce les t i s ’  12 th  "Ea r th  R i se "  m iss ion  and 25th  overa l l ,  tu rn ing  remembrance in to  a

jou rney  among the  s ta rs .



BRIGHT DEEP SKY OBJECTS

NGC 6205 or Hercules Cluster is
located in Hercules constellation
and is best observed from  
northern Hemisphere. It has an
apparent magnitude of 5.8. It is
23000 light years away and stands
out beautifully in binoculars as a
fuzzy ball of light.

Butterfly Cluster also known as M6 is
located in Scorpius constellation with
an apparent magnitude of 4.2. It is
visible to naked eye under dark sky
and is excellent binocular target. It is
around 100 million years old located
1600 light years away from Earth.

North America Nebula also known
as NGC 7000 or Caldwell 20 is
located in  Cygnus constellation
with apparent magnitude of 4 and
is best observed from Northern
Hemisphere. To the naked eye,
M24 will only appear as a bright
patch of stars. 

  Neptune 
Very near Saturn. Reaches 30° altitude under

darkness by the end of the month.

      Saturn
Improving morning planet, reaching 34° altitude
under relatively dark twilight on 31 July. 

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 i l lumination, and
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 l ike 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.

WHAT'S UP IN THE SKY - JULY 2025

             Mercury          
Greatest eastern elongation (25.9°) on 4 July,
poorly located in evening sky.

   Venus
In conjunction with Uranus 4 July and near
M35 on 31 July.

   Mars  
The Red Planet is poorly positioned in the
evening sky, making it a bit tricky to spot. 

    Uranus
Conjunction with Venus on 4 July. Reaching
16° altitude at the end of the month. 

PLANETS VISIBILITY

    Jupiter 
May be visible low above northeast horizon
from mid-July in the dawn twilight.

JULY 2025
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NGC 6523 also known as Lagoon
Nebula is best observed from  both  
hemisphere. It is found in the    
Sagittarius constellation and has an
apparent magnitude of 6.0. The object  
is easily distinguishable with binoculars.
This emission nebula is located 4000
light years away. We can use a small
telescope for detailed view.

https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/


NASA's Webb Digs into Structural
Origins of Disk Galaxies

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

GALACTICA

1 1 JUL Y  202 5

E Y E S  I N  S P A C E  -  J U N E  2 0 2 5

A team of astronomers has used NASA’s James Webb Space Telescope to study 111 edge-on disk
galaxies spanning over 11 bill ion years. These galaxies, like our Milky Way, often feature two distinct
stellar disks — a thick and a thin one. e researchers discovered that the thick disk forms first,
followed by the thin disk, and the timing of this transition depends on the galaxy’s mass. Massive
galaxies developed thin disks earlier, around 8 bill ion years ago, while smaller ones followed later. 
The findings support the “turbulent gas disk” scenario, where early star-forming turbulence gives
rise to thick disks. As star formation stabilizes the gas, thinner disks form. This study offers crucial
insights into how galaxies — including our own — evolved, bridging the gap between the early
universe and today’s galaxies. Webb’s sensitivity and resolution have made it possible to distinguish
these structures at such great distances for the first time.

Webb Telescope Captures First Direct
Image of Saturn-Mass Planet

NASA’s James Webb Space Telescope
has made a groundbreaking discovery:
a l ikely planet named TWA 7 b,
directly imaged for the f irst time
using the telescope’s Mid- Infrared
Instrument (MIRI) .  This Saturn-mass
planet orbits the young red dwarf star
TWA 7, about 34 l ight-years away.
Astronomers detected the faint
infrared glow of the planet by
blocking the star ’s l ight, reveal ing a
hidden object embedded in one of
three dusty r ings around the star. 

Located roughly 50 times the Earth-Sun distance from its host star ,  the planet’s position,
br ightness, and temperature match predictions for a young, cold planet shaping the surrounding
debris disk . If  conf irmed, this marks Webb’s f i rst direct planetary image and the l ightest planet
ever seen using this method. The discovery offers new insights into planetary formation and the
role such planets play in sculpting their cosmic environments. Further observations are planned
to conf irm the planet’s nature.
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S t e l l a r  L i g h t  S h i n e s  o n  S o m b r e r o
G a l a x y  i n  W e b b ’ s  N e a r - I n f r a r e d  V i e w

A new s tudy  us i ng  ove r  a  decade  o f

NASA/ESA Hubb le  and  ESA Ga i a  da ta

shows  tha t  t he  p red i c ted  M i l k y  Way-

And romeda  ga l a xy  co l l i s i on  i s  f a r  l e s s

ce r t a i n  t han  once  though t .

Resea rche r s  now es t ima te  on l y  a  50%

chance  o f  a  co l l i s i on  w i t h i n  10  b i l l i on

yea r s ,  cha l l eng i ng  ea r l i e r  p red i c t i ons

o f  an  i nev i t ab l e  me rge r  i n  4 . 5  b i l l i on

yea r s .  Fac to r s  l i ke  t he  i n f l uence  o f  t he

La rge  Mage l l an i c  C loud  and

And romeda ’ s  s a te l l i t e  ga l a xy  M33  a l t e r

t he  ga l a x i e s ’  t r a j ec to r i e s .  Th i s  f i nd i ng

h igh l i gh t s  t he  comp lex i t y  o f  cosm ic

dynam ics ,  l e av i ng  t he  M i l k y  Way ’ s  f a te

unce r t a i n  and  the  f u tu re  o f  ou r

ga l ac t i c  ne ighbo rhood  an  open

ques t i on .

Hubbles New Data Casts Doubt on
Milky Way-Andromeda Coll ision Fate

The  i con i c  Sombre ro  ga l a x y ,  l oca ted  30
m i l l i on  l i gh t - yea r s  away ,  ha s  rece i ved  a
f re sh  look  t h rough  NASA’ s  James  Webb
Space  Te l e scope .  Obse r ved  i n  nea r - i n f ra red
l igh t  u s i ng  Webb’ s  N IRCam ,  t he  ga l a x y ’ s
g low ing  cent ra l  bu lge  s t ands  ou t ,  wh i l e  i t s
su r round i ng  dus t  d i s k  appea r s  l e ss
p rom inent .  Th i s  i s  because  nea r - i n f ra red
wave l eng ths  pass  t h rough  dus t  mo re  eas i l y ,
a l l ow ing  more  s t a r l i gh t  to  sh i ne  t h rough .
V i s i b l e  nea r l y  edge-on  f rom Ea r t h ,  t he
Sombre ro ’ s  t i l t ed  i nne r  d i s k  and  va r i ed
g lobu l a r  c l u s te r s  h i n t  a t  a  tu rbu l en t  pas t
poss i b l y  t he  re su l t  o f  anc i en t  ga l ac t i c
me rge r s .  

Each  o f  t he  ga l a x y ’ s  rough l y  2 , 000  g lobu l a r  c l u s te r s  shows  d i f fe ren t  chem ica l
s igna tu res ,  s uppo r t i ng  t h i s  t heo r y.
The  new image  a l so  revea l s  red  g i an t  s t a r s  and  d i s t an t  ga l a x i e s  i n  t he  backg round ,
en r i ch i ng  ou r  unde r s t and i ng  o f  s te l l a r  evo lu t ion  and  ga l ac t i c  s t r uc tu re .  By  s tudy i ng
such  ga l a x i e s  ac ross  mu l t i p l e  wave l eng ths ,  a s t ronomers  ga i n  v i t a l  i n s igh t s  i n to  t he
fo rma t ion  and  h i s to r y  o f  cosm ic  sy s tems .



GALACTICA

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

1 3 JULY  2 025

T o u r  d e  U n i v e r s eT o u r  d e  U n i v e r s eT o u r  d e  U n i v e r s e
Sai l ing the Southern Skies:  

The Story  of  Car ina

After completing their  per i lous journey f i l led
with adventures ,  inc luding encounters with
harpies ,  s i rens ,  and dragons,  the gods
honored the voyage by placing the ship
among the stars .  Due to the vast s ize of
Argo Navis ,  later astronomers div ided i t  into
three separate constel lat ions:  Car ina (the
keel) ,  Vela (the sa i ls)  and Puppis (the stern) .
Though Car ina has no separate myth dist inct
f rom the ship i tse l f ,  i ts celestia l  location
continues to remind stargazers of the
ancient stor ies of courage,  leadership and
adventure.

Posit ion in the Sky
Car ina is located in the southern celestia l
hemisphere ,  best observed between
February and May f rom locations south of
the equator or in low northern lat i tudes.  It
l ies between the constel lat ions Vela and
Puppis and shares the sky with Centaurus
and Canis Major.  Car ina’s br ightest star ,
Canopus (Alpha Car inae) ,  is  the second
br ightest star in the night sky after Sir ius .
With an apparent magnitude of -0.72 ,
Canopus has long served as a key
navigational  star ,  par t icu lar ly for ancient
mar iners .

The constel lat ion Car ina ,  whose name means
" the keel"  in Latin ,  occupies a prominent place
in the southern sky ,  r ich in h istory ,  myth ,  and
fascinating astronomical  features .  Once part
of the larger constel lat ion Argo Navis—the
ship of Jason and the Argonauts—Car ina now
sai ls  the heavens as an independent
constel lat ion ,  fol lowing i ts d iv is ion by the
French astronomer Nicolas Louis de Lacai l le in
the 18th century.
Mythologica l  Or ig ins :
Car ina’s or ig ins are deeply rooted in Greek
mythology.  It  was or ig ina l ly  part of Argo Navis ,
the grand ship that carr ied Jason and his crew
on their  quest to retr ieve the Golden F leece.  



Exploring the constellation
C a r i n a  i s  a l s o  h o m e  t o  t h e  C a r i n a  N e b u l a  ( N G C
3372 ) ,  o n e  o f  t h e  l a rg e s t  a n d  b r i g h t e s t  d i f f u s e
n e b u l a e  v i s i b l e  i n  t h e  s k y .  T h i s  s t e l l a r  n u r s e r y ,
r i c h  i n  g a s  a n d  yo u n g  s t a r s ,  p r e s e n t s  a  s t u n n i n g
v i e w  fo r  b o t h  p ro fe s s i o n a l  a s t r o n o m e r s  a n d
a m a t e u r  s t a rg a z e r s .
E t a  C a r i n a e  a n d  i t s  s u r ro u n d i n g  co n s t e l l a t i o n ,
C a r i n a ,  i s  a  t r e a s u r e  t r o v e  o f  d e e p  s k y  o b j e c t s
—  e s p e c i a l l y  b r i g h t  n e b u l a e  a n d  s t a r  c l u s t e r s  —
m a k i n g  i t  a  f a v o r i t e  fo r  a s t ro n o m e r s  i n  t h e
S o u t h e r n  H e m i s p h e r e .  H e r e  a r e  t h e  m a i n  d e e p -
s k y  o b j e c t s  ( D S O s )  i n  t h e  E t a  C a r i n a  r e g i o n  a n d
t h e  C a r i n a  co n s t e l l a t i o n :

1 .  T h e  C a r i n a  N e b u l a  ( N G C  3372 )
Ty p e :  E m i s s i o n  N e b u l a
A l s o  K n o w n  A s :  G r e a t  C a r i n a  N e b u l a
O n e  o f  t h e  l a rg e s t  a n d  b r i g h t e s t  n e b u l a e  i n
t h e  s k y ,  e v e n  v i s i b l e  t o  t h e  n a ke d  e y e  i n
d a r k  s k i e s .  I t  s p a n s  o v e r  3 00  l i g h t - y e a r s  a n d
co n t a i n s  m a s s i v e  s t a r - fo r m i n g  r e g i o n s .

2 .  E t a  C a r i n a e  ( S t a r  S y s t e m )
Ty p e :  L u m i n o u s  B l u e  Va r i a b l e  ( L B V )
S t a t u s :  A  m a s s i v e ,  u n s t a b l e  b i n a r y  s t a r
s y s t e m  p o s s i b l y  h e a d i n g  t o w a rd  a  s u p e r n o v a .
S u r ro u n d i n g  N e b u l a :  H o m u n c u l u s  N e b u l a  —  a
s m a l l ,  b i p o l a r  r e f l e c t i o n  n e b u l a  e j e c t e d
d u r i n g  E t a  C a r i n a e ’ s  1 9 t h - c e n t u r y  o u t b u r s t .

3 .  H o m u n c u l u s  N e b u l a
Ty p e :  R e f l e c t i o n  a n d  e m i s s i o n  n e b u l a
A s s o c i a t e d  W i t h :  E t a  C a r i n a e
Fe a t u r e :  D u s t y  b i p o l a r  s t r u c t u r e  s u r ro u n d i n g
E t a  C a r i n a e ,  fo r m e d  d u r i n g  t h e  "G r e a t
E r u p t i o n "  i n  t h e  1 8 4 0 s .

4 .  N G C  3532  –  W i s h i n g  We l l  C l u s t e r
Ty p e :  O p e n  C l u s t e r
M a g n i t u d e :  3 . 0
D e s c r i p t i o n :  A  b r i l l i a n t  op e n  c l u s t e r  o f  a b o u t
1 5 0  s t a r s ,  a p p e a r i n g  l i k e  a  p i l e  o f  s i l v e r
co i n s  —  h e n c e  t h e  n a m e .

 5  N G C  3324  –  G a b r i e l a  M i s t r a l  N e b u l a
Ty p e :  E m i s s i o n  N e b u l a
D e s c r i p t i o n :  L o c a t e d  a t  t h e  e d g e  o f  t h e
C a r i n a  N e b u l a ,  t h i s  b r i g h t  n e b u l a  r e s e m b l e s
a  s i d e - p ro f i l e  o f  a  f a c e  —  e a r n i n g  i t  t h e
n a m e  "G a b r i e l a  M i s t r a l  N e b u l a "  d u e  t o  i t s
r e s e m b l a n c e  t o  t h e  C h i l e a n  p o e t .
A l s o  K n o w n  Fo r :  S e e n  i n  We b b  Te l e s cop e
i m a g e s  i n  2022 .

 

The Carina Nebula (NGC 3372)

 Homunculus Nebula

 Gabriela Mistral Nebula NGC 3324

 Eta Carinae (Star System)
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G o r d o n  J .  S t a n l e y  ( 1 6  J u l y  1 7 4 6  –  2 2  J u l y  1 8 2 6 )  w a s  a
p i o n e e r i n g  r a d i o  a s t r o n o m e r  w h o  c o - d i s c o v e r e d  t h e  f i r s t
k n o w n  r a d i o  g a l a x y ,  C y g n u s  A ,  i n  1 9 4 7  w i t h  J o h n  G .  B o l t o n .
H i s  g r o u n d b r e a k i n g  w o r k  h e l p e d  e s t a b l i s h  r a d i o  a s t r o n o m y
a s  a  c r u c i a l  t o o l  i n  u n d e r s t a n d i n g  t h e  u n i v e r s e  b e y o n d
v i s i b l e  l i g h t .  A s  d i r e c t o r  o f  t h e  O w e n s  V a l l e y  R a d i o
O b s e r v a t o r y ,  h e  a d v a n c e d  r a d i o  t e l e s c o p e  d e v e l o p m e n t .
S t a n l e y ’ s  l e g a c y  e n d u r e s  i n  m o d e r n  a s t r o p h y s i c s  a n d  t h e
s t u d y  o f  c o s m i c  r a d i o  s o u r c e s  l i k e  q u a s a r s  a n d  p u l s a r s .
( C r e d i t :  S t a n l e y  f a m i l y )

Gordon J.  Stanley

July 16, 1746

Nikola Tesla
N i k o l a  T e s l a  ( 1 0  J u l y  1 8 5 6  –  7  J a n u a r y  1 9 4 3 )  w a s  a
v i s i o n a r y  i n v e n t o r  a n d  e l e c t r i c a l  e n g i n e e r  w h o s e  w o r k
r e v o l u t i o n i z e d  a l t e r n a t i n g  c u r r e n t  ( A C )  e l e c t r i c i t y .  H o l d i n g
o v e r  3 0 0  p a t e n t s ,  h e  c o n t r i b u t e d  t o  w i r e l e s s
c o m m u n i c a t i o n ,  X - r a y s ,  a n d  e l e c t r o m a g n e t i s m  a n d  b u i l t
t h e  T e s l a  c o i l ,  s t i l l  u s e d  i n  r a d i o  a n d  T V  t e c h n o l o g y .
T h o u g h  u n d e r a p p r e c i a t e d  i n  h i s  t i m e ,  T e s l a ' s  g e n i u s  l a t e r
e a r n e d  h i m  w o r l d w i d e  r e c o g n i t i o n .  H i s  l e g a c y  c o n t i n u e s  t o
i n s p i r e  s c i e n t i s t s ,  e n g i n e e r s ,  a n d  i n v e n t o r s  a c r o s s
g e n e r a t i o n s .  ( C r e d i t :  r e d d i t . c o m )

Giuseppi Piazzi

July 16, 1746

G i u s e p p e  P i a z z i  ( 1 6  J u l y  1 7 4 6  –  2 2  J u l y  1 8 2 6 )  w a s  a n
I t a l i a n  a s t r o n o m e r  a n d  m a t h e m a t i c i a n  b e s t  k n o w n  f o r
d i s c o v e r i n g  C e r e s ,  t h e  f i r s t  a n d  l a r g e s t  a s t e r o i d ,  o n
J a n u a r y  1 ,  1 8 0 1 .  I n i t i a l l y  t h o u g h t  t o  b e  a  p l a n e t ,  C e r e s  i s
n o w  c l a s s i f i e d  a s  a  d w a r f  p l a n e t .  P i a z z i ’ s  p r e c i s e
o b s e r v a t i o n s  a d v a n c e d  c e l e s t i a l  m e c h a n i c s ,  a n d  h i s  s t a r
c a t a l o g  i m p r o v e d  s t e l l a r  p o s i t i o n  a c c u r a c y .  H i s  d i s c o v e r y
o f  C e r e s  m a r k e d  a  m a j o r  m i l e s t o n e ,  o p e n i n g  a  n e w  f i e l d  i n
a s t r o n o m y  a n d  d e e p e n i n g  o u r  u n d e r s t a n d i n g  o f  t h e  s o l a r
s y s t e m .  ( C r e d i t :  W i k i p e d i a )

Happy Birthday
GALACTICA

15
www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

JULY  2025

July 10, 1856



J a y a n t  V i s h n u  N a r l i k a r  ( 1 9  J u l y  1 9 3 8  –  2 0  M a y  2 0 2 5 )  w a s  a
r e n o w n e d  I n d i a n  a s t r o p h y s i c i s t  a n d  s c i e n c e  c o m m u n i c a t o r
w h o  c h a l l e n g e d  t h e  B i g  B a n g  t h e o r y  w i t h  t h e  H o y l e –
N a r l i k a r  t h e o r y  o f  g r a v i t y .  A  C a m b r i d g e  s c h o l a r  a n d
c o l l a b o r a t o r  o f  F r e d  H o y l e ,  h e  p r o p o s e d  t h e  q u a s i - s t e a d y
s t a t e  c o s m o l o g y .  H e  f o u n d e d  I U C A A  i n  P u n e  i n  1 9 8 8  a n d
p o p u l a r i z e d  s c i e n c e  t h r o u g h  b o o k s ,  T V  s h o w s ,  a n d  l e c t u r e s
i n  m u l t i p l e  l a n g u a g e s .  H o n o r e d  w i t h  t h e  P a d m a  B h u s h a n
a n d  P a d m a  V i b h u s h a n ,  h e  i n s p i r e d  g e n e r a t i o n s  w i t h  h i s
s c i e n t i f i c  a n d  l i t e r a r y  b r i l l i a n c e .  ( C r e d i t :  W i k i p e d i a )

Jayant Narlikar

July 19, 1938

Wilhelm Bessel
F r i e d r i c h  W i l h e l m  B e s s e l  ( 2 2  J u l y  1 7 8 4  –  1 7  M a r c h  1 8 4 6 )
w a s  a  G e r m a n  a s t r o n o m e r  a n d  m a t h e m a t i c i a n  w h o  f i r s t
m e a s u r e d  a  s t a r ’ s  d i s t a n c e  ” 6 1  C y g n i ” ,  u s i n g  s t e l l a r
p a r a l l a x  i n  1 8 3 8 .  H e  p r e d i c t e d  a n  u n s e e n  c o m p a n i o n  t o
S i r i u s ,  l a t e r  c o n f i r m e d  a s  S i r i u s  B .  H i s  a c c u r a t e  s t a r
c a t a l o g s  a d v a n c e d  a s t r o m e t r y ,  a n d  h i s  m a t h e m a t i c a l  B e s s e l
f u n c t i o n s  r e m a i n  v i t a l  i n  p h y s i c s .  B e s s e l ’ s  w o r k  b r i d g e d
o b s e r v a t i o n a l  a n d  t h e o r e t i c a l  a s t r o n o m y ,  m a k i n g  h i m  a  k e y
f i g u r e  i n  s t e l l a r  m e a s u r e m e n t s  a n d  m a t h e m a t i c a l  s c i e n c e s .
( C r e d i t :  W i k i m e d i a )

Vera Rubin

July 23, 1928

V e r a  R u b i n  ( J u l y  2 3 ,  1 9 2 8  –  D e c e m b e r  2 5 ,  2 0 1 6 )  w a s  a n
A m e r i c a n  a s t r o n o m e r  w h o s e  s t u d y  o f  s p i r a l  g a l a x y  r o t a t i o n
c u r v e s  i n  t h e  1 9 7 0 s  p r o v i d e d  s t r o n g  e v i d e n c e  f o r  d a r k
m a t t e r .  S h e  f o u n d  t h a t  s t a r s  o n  t h e  e d g e s  m o v e d  a s  f a s t
a s  t h o s e  n e a r  t h e  c e n t e r ,  d e f y i n g  N e w t o n i a n  p h y s i c s
w i t h o u t  u n s e e n  m a s s .  D e s p i t e  g e n d e r  b a r r i e r s ,  s h e  b e c a m e
a  t r a i l b l a z e r  f o r  w o m e n  i n  s c i e n c e .  H e r  l e g a c y  e n d u r e s  i n
m o d e r n  a s t r o n o m y  a n d  t h e  V e r a  C .  R u b i n  O b s e r v a t o r y
n a m e d  i n  h e r  h o n o r .  ( C r e d i t :  C a r n e g i e  I n s t i t u t i o n  o f
W a s h i n g t o n )

Happy Birthday
GALACTICA
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July 22, 1784

http://dtm.carnegiescience.edu/
http://dtm.carnegiescience.edu/


F o r  a s  l o n g  a s  h u m a n s  h a v e  g a z e d  a t  t h e  s t a r s ,  w e ’ v e  a l w a y s  w o n d e r e d  w h a t  i s  t h e

t r u e  s h a p e  o f  t h e  c o s m o s .  I s  s p a c e  a n  i n f i n i t e  f l a t  s h e e t ,  a  v a s t  c o s m i c  s a d d l e ,  o r

a  c o l o s s a l  b a l l o o n  c u r v i n g  b a c k  o n  i t s e l f .  T h e  a n s w e r  i s n ’ t  j u s t  a b o u t  g e o m e t r y  i t ’ s

a b o u t  t h e  f a t e  o f  t h e  u n i v e r s e  i t s e l f .

A n c i e n t  V i s i o n s :  F r o m  M y t h s  t o  M a t h e m a t i c s

A n c i e n t  c i v i l i z a t i o n s  i m a g i n e d  t h e  u n i v e r s e  i n  w a y s  t h a t  r e f l e c t e d  t h e i r  b e l i e f s .  T h e

B a b y l o n i a n s  s a w  a  c e l e s t i a l  d o m e ,  w h i l e  G r e e k  p h i l o s o p h e r s  l i k e  P t o l e m y

e n v i s i o n e d  E a r t h  e n c a s e d  i n  n e s t e d  c r y s t a l l i n e  s p h e r e s .  B u t  i t  w a s  E i n s t e i n  w h o ,  i n

1 9 1 7 ,  f i r s t  a p p l i e d  m a t h e m a t i c s  t o  t h e  q u e s t i o n .  H i s  t h e o r y  o f  g e n e r a l  r e l a t i v i t y

s u g g e s t e d  t h a t  s p a c e  t i m e  c o u l d  b e n d ,  t w i s t ,  a n d  e v e n  f o l d  d e p e n d i n g  o n  t h e

u n i v e r s e ’ s  c o n t e n t s .

T h e  G r e a t  D e b a t e :  T h r e e  P o s s i b l e  S h a p e s

S c i e n t i s t s  n o w  b e l i e v e  t h e  u n i v e r s e  c o u l d  h a v e  t h r e e  p o s s i b l e  g e o m e t r i e s ,  e a c h

t i e d  t o  i t s  d e n s i t y  (Ω ) :

F l a t  (Ω  =  1 )  –  L i k e  a n  e n d l e s s  s h e e t  o f  p a p e r ,  p a r a l l e l  l i n e s  n e v e r  m e e t .  T h i s  i s

t h e  u n i v e r s e  p r e d i c t e d  b y  c o s m i c  i n f l a t i o n  a n d  s u p p o r t e d  b y  m o s t  o b s e r v a t i o n s .

C l o s e d  (Ω  >  1 )  –  A  s p h e r i c a l  u n i v e r s e  w h e r e  s p a c e  c u r v e s  b a c k  o n  i t s e l f .  T r a v e l

f a r  e n o u g h ,  a n d  y o u ’ d  r e t u r n  w h e r e  y o u  s t a r t e d  l i k e  c i r c u m n a v i g a t i n g  a  g l o b e .

O p e n  (Ω  <  1 )  –  A  h y p e r b o l i c ,  s a d d l e  s h a p e d  u n i v e r s e  w h e r e  s p a c e  e x p a n d s

i n f i n i t e l y ,  s t r e t c h i n g  g a l a x i e s  i n t o  e t e r n a l  i s o l a t i o n .
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 The  l oca l  geomet r y  o f  t he  un i ve r se
de te rm ined  by  t he  Dens i t y  pa r amete r  Ω .

(C red i t :  NASA .o rg )

The  cosm ic  M ic rowave  Backg round  Rad i a t i on
as  seen  by  WAMP and  P l anck .

(C red i t :  NASA .o rg )



T h e  E x p e r i m e n t s  T h a t  C h a n g e d  E v e r y t h i n g

H o w  d o  w e  t e s t  s o m e t h i n g  a s  v a s t  a s  t h e  u n i v e r s e ’ s  s h a p e .

C o s m i c  M i c r o w a v e  B a c k g r o u n d  ( C M B ) :  T h e  a f t e r g l o w  o f  t h e  B i g  B a n g  h o l d s

c l u e s .  I n  2 0 0 1 ,  N A S A ’ s  W M A P  s a t e l l i t e  m e a s u r e d  t i n y  t e m p e r a t u r e  f l u c t u a t i o n s ,

s u g g e s t i n g  a  f l a t  u n i v e r s e  w i t h  a s t o n i s h i n g  p r e c i s i o n .

P l a n c k  S a t e l l i t e  ( 2 0 1 3 ) :  E v e n  m o r e  d e t a i l e d  C M B  m a p s  r e i n f o r c e d  f l a t n e s s  b u t

l e f t  a  t a n t a l i z i n g  h i n t  c o u l d  t h e r e  b e  a  s l i g h t  c u r v e  w e  h a v e n ’ t  d e t e c t e d  y e t .

B a r y o n  A c o u s t i c  O s c i l l a t i o n s :  B y  s t u d y i n g  g a l a x y  d i s t r i b u t i o n s ,  a s t r o n o m e r s

m e a s u r e  h o w  s p a c e  s t r e t c h e s ,  f u r t h e r  s u p p o r t i n g  f l a t n e s s .

T h e  T w i s t :  I s  F l a t  R e a l l y  F l a t

H e r e ’ s  t h e  c a t c h  o u r  u n i v e r s e  a p p e a r s  f l a t ,  b u t  i s  i t  t r u l y  i n f i n i t e .  O r  c o u l d  i t  b e

l i k e  a  v i d e o  g a m e  w o r l d ,  w h e r e  t r a v e l i n g  f a r  e n o u g h  l o o p s  y o u  b a c k  t o  t h e  s t a r t .

S o m e  t h e o r i e s ,  l i k e  t h e  d o d e c a h e d r a l  s p a c e  h y p o t h e s i s ,  s u g g e s t  t h e  u n i v e r s e  m i g h t

b e  f i n i t e  y e t  f l a t  i n  l o c a l  m e a s u r e m e n t s .

T h e  F u t u r e  o f  C o s m i c  G e o m e t r y

D a r k  e n e r g y  c o m p l i c a t e s  t h i n g s .  I f  i t  a c c e l e r a t e s  e x p a n s i o n  f o r e v e r ,  e v e n  a  f l a t

u n i v e r s e  c o u l d  b e c o m e  i n d i s t i n g u i s h a b l e  f r o m  a n  o p e n  o n e  o v e r  t r i l l i o n s  o f  y e a r s .

F u t u r e  m i s s i o n s  l i k e  t h e  E u c l i d  t e l e s c o p e  a i m  t o  m a p  d a r k  m a t t e r ’ s  i n f l u e n c e ,

r e f i n i n g  o u r  c o s m i c  b l u e p r i n t .

C o n c l u s i o n :  T h e  U n i v e r s e ’ s  G r e a t e s t  I l l u s i o n ?

F o r  n o w ,  t h e  e v i d e n c e  l e a n s  t o w a r d  f l a t n e s s  b u t  s o m e t i m e s  s c i e n c e  d o  t h r i v e s  o n

m y s t e r y .  M a y b e  A r i s t o t l e  w a s  w r o n g  a b o u t  t h e  A e t h e r ,  b u t  h i s  i n s t i n c t  w a s  r i g h t

s p a c e  i s  n e v e r  j u s t  e m p t y .  I t ’ s  a  d y n a m i c ,  b e n d i n g  s t a g e  w h e r e  t h e  g r e a t e s t  s h o w

o f  t h e  u n i v e r s e  i t s e l f  u n f o l d s .
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Prope r  D i s t ance  space t ime  d i ag r am o f  ou r  f l a t   ΛCDM (  Lambda  co ld  da r k  ma t te r )  un i ve r se .
(C red i t :  f l rw . yuk te rez . ne t )
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T h e  F i n a l  A l g o r i t h m :  A I ’ s  R o l e
i n  S p a c e  G a m i n g

Step into the future of gaming, where artif icial intel l igence and space exploration
coll ide to create thri l l ing cosmic adventures. From managing spacecraft and colonizing
distant planets to making first contact with al ien civi l izations and navigating
wormholes, the experiences are as vast and varied as the universe itself. 

Launched in 1990, Wing Commander set new standards
for space games with its cinematic storytel l ing and
intense combat. Featuring branching missions and
reactive NPCs, it introduced early forms of intel l igent
gameplay. Though predating modern AI, its dynamic
narrative laid the groundwork for today’s space sims. A
major influence on games l ike Star Citizen, its legacy
lives on in how AI shapes immersive, choice-driven
space exploration experiences.

O f f W o r l d  A I  R o b o t i c s

Image  Cred i t s :  W ik iped i a Image  Cred i t s :  wowroms .comImage  Cred i t s :  se l f s im i l a r . o rg

E l i t e  D a n g e r o u s
Released in 2014, Elite Dangerous is
a groundbreaking space simulation
game that offers a 1:1 scale
recreation of the Milky Way with over
400 bil l ion star systems. Powered by
advanced AI, the game features
realistic physics, dynamic economies,
and evolving NPC factions that react
to player choices. Whether trading,
exploring, mining, or engaging in
combat, players shape their own path
in a l iving galaxy. Its intel l igent
systems and massive scale redefine
what’s possible in open world space
exploration games. Image  Cred i t s :  s to re . s teampowered .com
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N o  M a n ’ s  S k y
Launched in 2016 by Hello Games, No Man’s Sky
redefined space exploration gaming with its use of AI and
procedural generation. Players can journey across a
universe of over 18 quinti l l ion unique planets—each
featuring distinct landscapes, l ifeforms, weather, and
ecosystems. AI algorithms dynamically generate
everything from alien languages to mission paths, making
every player's adventure truly one-of-a-kind. 

Image  Cred i t s :  xbox . com

S t a r f i e l d
Released in 2025 by Bethesda, Starfield is a next-
generation space RPG that blends expansive world-
building with AI-driven gameplay. Set in a richly
detailed universe, the game features over 1,000
explorable planets, dynamic environments, and
intell igent NPCs with adaptive dialogue and behaviors.
AI powers procedural planet generation, mission
design, and faction interactions, creating a deeply
personalized experience. With its immersive
storytel l ing, realistic space travel , and complex choices,
Starfield marks a major leap in AI-enhanced space
exploration games.

Image  Cred i t s :  W ik iped i a Image  Cred i t s :  pcgamer . comImage  Cred i t s :  np r . o rg

Image  Cred i t s :  gameran t . comImage  Cred i t s :  d l compare . i n

Image  Cred i t s :  p l a ys ta t i on . com Image  Cred i t s :  F ron t i e r
Deve lopments

Image  Cred i t s :  S teampowered
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Rocket launches  in  JULY 2025

B l u e b i r d  B l o c k  2  # 1  S a t e l l i t e  
( C r e d i t :  T o t a l t e l e . c o m )

C r e w - 1 1

F a l c o n  9  r o c k e t  
( C r e d i t :  S p a c e X . c o m )
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I o n o s f e r a - M  3  &  4

S o y u z - 2 . 1 a  R o c k e t  
( C r e d i t :  N A S A . o r g )

S o y u z  2 . 1 b / F r e g a t - M  R o c k e t
( C r e d i t :  N A S A . o r g )



www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

GALACTICA

C O 3 D  &  M i c r o C a r b

JULY 20252 3

 S p a c e X  f a l c o n  9  r o c k e t  
( C r e d i t :  g e t t y i m a g e s . c o m )

U S S F - 1 0 6

* *Note :  Launch  da tes  o f  t he  m i s s i o n s  a r e  s c h edu l ed  to  b e  l aun c he d  i n  JULY
2025  bu t  may  sub j ec t  to  chan ge .

V C 4 S  R o c k e t
 ( C r e d i t :  S p a c e X . c o m )

V e g a  C  r o c k e t  
( C r e d i t :  j e f f  F o u s t )



As daylight fades on July 4, 2025, the evening sky offers a rare and radiant visitor,
Mercury. The smallest planet in our solar system reaches its greatest eastern
elongation, shining briefly in the twil ight sky. For sky watchers across the globe, this
marks one of the best evenings to catch a glimpse of this elusive world before it
disappears into the Sun’s glare.

What Does “Greatest Eastern Elongation” Mean?
Mercury reaches greatest eastern elongation when it appears farthest to the east of
the Sun in our sky, this time about 26 degrees away. Because it orbits inside Earth’s
path, Mercury never strays far from the Sun’s position in the sky and is usually diff icult
to observe.
However, around elongation, Mercury pulls away from the Sun just enough to be visible
after sunset, offering a unique chance to spot it in darkening twil ight. Through a
telescope or strong binoculars, Mercury may also reveal a half-phase, much l ike a
miniature version of the Moon.

Why This Moment Matters?
Mercury’s swift orbit and close proximity to the Sun make it one of the hardest naked-
eye planets to observe. These elongations are valuable observing windows where
Mercury becomes accessible for both casual observers and dedicated sky watchers.
This event offers an excellent opportunity to explore planetary motion, phases, and the
mechanics of inner planet orbits. Moments l ike these also inspire public curiosity and
connect us with the ongoing rhythm of our solar system.

How and Where to See It?
Date: July 4, 2025
Time: Look 30–60 minutes after sunset, when Mercury is highest in the sky before it
sets.
Location: Face west-northwest. In cities l ike Chennai or Cape Town, Mercury wil l
appear low on the horizon in twil ight, about 26° from the Sun.
Tools: No telescope needed! Just a clear western horizon free of buildings or trees.
Binoculars can help pick Mercury out of the fading l ight.
Weather Tip: Be sure to check your local forecast. A few low clouds can block your
view of this low-altitude target.

Did You Know?
Mercury is the fastest planet in the solar system, orbiting the Sun in just 88 days. At
this elongation, it l ies about 97 mil l ion km from Earth. Mercury is currently in the
constellation Gemini, near the bright twin stars Castor and Pollux.
On July 4, Mercury wil l shine low in the twil ight sky, a fleeting point of l ight before
night takes over. Whether you're an astronomer or simply watching the sunset, this
l itt le planet offers a quiet spectacle, reminding us that even the smallest worlds leave
a big impression.

GALACTICA

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

A S T R O N O M I C A L  E V E N T S  -  J U L Y  2 0 2 5

24J U L Y  2 0 2 5



While July might bring scorching heat to much of the Northern Hemisphere, Earth is
actually farthest from the Sun during this time. On July 3, 2025, our planet reaches a
point in its orbit cal led aphelion, sitting about 152.1 mil l ion ki lometers (94.5 mil l ion miles)
from the Sun—nearly 5 mil l ion ki lometers farther than it was in January.

What Is Aphelion?
Aphelion is the moment when Earth is at the greatest distance from the Sun in its
el l iptical orbit. Its opposite, perihelion, occurs in early January, when Earth is closest to
the Sun. These two points mark the extremes of our planet’s sl ightly oval-shaped path.
Contrary to what many believe, the distance from the Sun does not cause the seasons—
those are driven by the 23.5° ti lt of Earth’s axis.

A Changing Ellipse
Earth’s orbit isn’t f ixed. Gravitational forces from other planets and the Moon cause slow
variations in its shape. Every 100,000 years, the orbit shifts from nearly circular to more
ell iptical and back. This changing shape is measured by its eccentricity, which currently
makes Earth’s orbit only mildly oval.

GALACTICA

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om

2 5 JUL Y  202 5

Timing and the Solstice
Earth reaches aphelion about two weeks after the June solstice, and perihelion fol lows
two weeks after the December solstice. Though the Sun’s distance changes, the axial t i lt
has a greater effect on how sunlight hits different parts of Earth, creating the famil iar
cycle of seasons. Aphelion doesn’t occur on the same day each year. Its timing shifts
gradually due to long-term gravitational interactions. For example, in 1246, perihelion
aligned with the December solstice, now, it occurs about two weeks later. This drift wil l
continue over the coming mil lennia.

Did You Know?
The words perihelion and aphelion are Greek in origin: peri means near, apo means far,
and Helios means Sun. These two points are collectively known as apsides, which
describe the nearest and farthest points in any orbit around a star.

( C r e d i t :  T i m e  a n d  d a t e )
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A phenomenon grabs the imagination of scientists and stargazers alike in the vast panorama of
the night sky, where stars shine like distant diamonds and planets roam over the cosmic
canvas. Conjunctions, those ethereal moments in the heavens when heavenly bodies appear to
collide, provide a mesmerizing sight that connects us to the beauty of the cosmos. The word
"Conjunction" comes from Latin, meaning to join together. 

From Earth's perspective, a conjunction occurs when two planets or a planet and the Moon or
Sun align. Solar conjunctions are invisible to us. Moon-planet conjunctions occur throughout
the month, every month, as the Moon passes past each planet. The planets in The Great
Conjunction and when multiple align are rare and captivating conjunctions. Technically
speaking, objects are said to be in conjunction in that instant when they have the same right
ascension on our sky’s dome. Practically speaking, objects in conjunction will likely be visible
near each other for some days.

CONJUNCTIONS FOR THE MONTH

26JULY 2025

Conjunction of Saturn and Moon
On July 16th, witness a stunning celestial
pairing of the Moon, shining brilliantly at
magnitude –12.22 and the Saturn, glowing at
magnitude 0.92, in a beautiful conjunction.
Don’t miss this dazzling dance in the
eastern  sky around 11.00 p.m. perfect for
star gazers and sky lovers.

Conjunction of Moon and Pleiades
On July 20th, don’t miss the celestial
conjunction of the Moon, glowing at
magnitude –11.39 and the Pleiades cluster,
shining at magnitude 1.59. Look towards the
eastern sky around 2.00 a.m., for a magical
early morning spectacle, perfect for early
risers and sky gazers.

Conjunction of Venus and Moon 
On July 22nd, catch a dazzling celestial
conjunction as the Moon with magnitude –
10.29 meets  the Venus with magnitude
-3.92 in the early morning sky. Look at the
east around 3:30 a.m. to witness this
brilliant pairing, a breathtaking pairing that
promises to light up the dawn.

Place: Chennai / Date: 20  July / Time: 02.00 a.m.thPlace: Chennai / Date: 16  July / Time: 11.00 p.m.th

Place: Chennai / Date: 22  July / Time: 03.30 a.m. nd Place: Chennai / Date: 28  July / Time: 07.30 p.m. th

Conjunction of Moon and Mars
On July 28th, witness a striking celestial
encounter as the Moon, glowing at
magnitude –10.54, approaches the Mars,
shining at magnitude 1.58. Look to the
western sky around 7:30 p.m. to catch this
beautiful conjunction, an evening delight for
astronomy lovers and sky watchers.



Have you ever thought about why our day is divided into 24 hours, and why each

hour has 60 minutes, and each minute has 60 seconds? Most people do not question

this system because it has always been a part of everyday life. However, this system

did not appear by chance. It was developed over thousands of years, shaped by

ancient civilizations, their knowledge of the sky, and their understanding of numbers

and time. This structure is deeply connected to astronomy, mathematics, and the way

early humans observed the world around them.

Let us begin with the 24-hour day. This idea comes from ancient Egypt, around 2000

BCE. The ancient Egyptians were skilled observers of the sun, the stars, and the

movement of shadows. During the daytime, they used sundials to measure time

based on the sun&#39;s position in the sky. They divided the day into ten parts, or

hours. Then, they added one hour for the twilight period at sunrise and another hour

for the twilight period at sunset. This gave them a total of twelve hours for the

daytime.
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To balance the system, the Egyptians also divided the night into twelve hours. They

did this by observing a group of stars called “decans,” which rose in the sky at

regular intervals throughout the night. By counting the appearance of these stars,

they could divide the night into equal parts. When combined, the twelve hours of day

and the twelve hours of night created the 24-hour day we use today. Later, the

Greeks adopted this system, and after them, the Romans continued it.



Eventually, it became the standard for timekeeping across many parts of the world. But…

why does each hour contains 60 minutes, and each minute contains 60 seconds? Why… 60

and not 100 or some other value? This idea, comes from the ancient Babylonians, who

lived in Mesopotamia more than 4,000 years ago. The Babylonians used a number system

based on the number 60. This system is called sexagesimal. Although most modern

number systems use a base of 10, the Babylonians preferred 60 because it is divisible by

many smaller numbers, such as 2, 3, 4, 5, and 6. This made calculations easier, especially

when working with fractions and measurements.

The Babylonian number system was used not only for math but also for astronomy. Later,

Greek astronomers such as Hipparchus used Babylonian ideas when they needed a way to

divide hours and angles into smaller parts. They divided one hour into 60 smaller units,

which they called “minuta prima”, meaning “the first small part.” Then, they divided each of

those units into 60 even smaller parts, called “minuta secunda”, or “the second small part.”

Over time, these terms became the words minute and second.

This way of dividing time also matches the way the Earth moves. A full circle is made up

of 360 degrees, a concept that also comes from the Babylonians. The Earth rotates

approximately 15 degrees every hour. If you divide 360 degrees by 15 degrees per hour,

you get 24 hours in a full day.

This connection between geometry, astronomy, and time shows how carefully the system

was built and how well the parts fit together. Even in the modern world, where we use

digital devices and measure time in milliseconds, the structure of our timekeeping still

comes from these ancient systems. We continue to use the 24-hour day, the 60- minute

hour, and the 60-second minute. This is because the system is both practical and deeply

rooted in human history.

In conclusion, the way we measure time today is not random. It is the result of thousands

of years of observation, calculation, and careful thinking by people from ancient

civilizations. Their systems were passed down through generations and slowly improved,

eventually becoming the global standard, we now follow. This system is a reminder of how

human curiosity and knowledge have shaped the way we understand
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Startrails Captured by Mr. Ranjith Kumar E, Regional Product Manager, STEPL.

Moon Captured by Mr. Dewank Rathi, Educator, STEPL. Moon Captured by Ms Gowri Priya, Educator, STEPL.
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I n  the rea lm of  ast ronomica l  mi lestones ,  the f i r s t  suspected detect ion of  an exop lanet
ho lds  a  s ign i f icant  p lace .  In  Ju ly  1988 ,  a  Canad ian team of  ast ronomers  Bruce Campbel l ,
Gordon Walker  and Stephenson Yang reported the f i r s t  ind icat ions  of  a  p lanet  orb i t ing
the s ta r  Gamma Cephei .

The i r  observat ions ,  made us ing prec ise  rad ia l  ve loc i ty
measurements ,  suggested the presence of  a  compan ion
object  in f luenc ing the mot ion of  the s ta r .   Th is  cand idate ,
l a ter  named Gamma Cephei  Ab ,  marked the beg inn ing of
human i ty ' s  journey in to d iscover ing p lanets  beyond our  so la r
system.  Around the same t ime in  1989 ,  Anthony Lawton and
P.  Wright  a l so  announced s imi la r  f ind ings ,  fu r ther  support ing
the hypothes is .  However ,  the d iscovery  remained
cont rovers ia l  fo r  years ,  as  the l im i ta t ions  of  techno logy made
i t  d i f f icu l t  to  ru le  out  s te l l a r  act iv i ty  or  measurement  no ise .  I t
wasn ' t  unt i l  2003 that  the p lanet ' s  ex is tence was conf i rmed ,
ret roact ive ly  estab l i sh ing Gamma Cephe i  Ab as  the f i r s t
exop lanet  cand idate ever  ident i f ied .

1988’S COSMIC CLUE: THE FIRST
SUSPECTED EXOPLANET

FIRST ORBIT OF SATURN: CASSINI’S
HISTORIC ARRIVAL

On Ju ly  1 ,  2004 ,  NASA's  Cass in i  spacecraf t  made h is tory  by  becoming the f i r s t  spacecraf t
to  enter  orb i t  a round Saturn .  Th is  mi lestone marked the beg inn ing of  a  13-year  miss ion
that  wou ld  t ransform our  understand ing of  the gas  g iant ,  i t s  icon ic  r ings ,  and i ts  d iverse
fami ly  of  moons .  
Launched in  1997 ,  Cass in i  car r ied wi th  i t  the European Space Agency 's  Huygens probe ,
wh ich ach ieved another  f i r s t  l and ing on T i tan ,  Saturn ’s  l a rgest  moon ,  in  January  2005 .  The
descent  of  Huygens revea led a  wor ld  w i th  r i vers ,  l akes ,  and weather  systems st r ik ing ly
s imi la r  to  Ear th ’s ,  though composed of  methane and ethane .   The miss ion ’s  grand f ina le  in
2017 invo lved a  ser ies  of  dar ing d ives  between Saturn  and i ts  r ings  before Cass in i  p lunged
into the p lanet ’ s  a tmosphere .

V i sua l i z a t i on  o f  t he  gas  g i an t ,
Gamma Cephe i  A  b ,  a l so

known as  "Tadmor " .  Sou rce :
NASA

The  Cass i n i -Huygens  spacec ra f t
was  l aunched  i n  1997  as  a  j o i n t
p ro jec t  o f  t he  space  agenc ies
o f  t he  Un i ted  S ta tes ,  Eu rope ,

and  I t a l y .
Sou rce :  NASA

As  sp r i ng  app roached  and
sun l i gh t  r e tu rned  to  Sa tu rn ’ s

no r th  po le ,  Cass i n i  s tud ied  the
po l a r  hexagon  and  the  da rk

hu r r i cane  a t  i t s  cen te r .  
Sou rce :  The  New Yo rk  T imes

The  change  i n  seasons  b rough t  a
huge  s to rm tha t  w rapped  a round

Sa tu rn ’ s  no r the rn  hem isphe re .
Cass i n i  de tec ted  l i gh tn i ng  deep

w i th i n  t he  p l ane t .
Sou rce :  The  New Yo rk  T imes

https://www.britannica.com/event/Cassini-Huygens
https://www.britannica.com/place/United-States
https://www.britannica.com/place/Europe
https://www.britannica.com/place/Italy


On Ju ly  4 ,  1997 ,  NASA made h is tory
wi th  the successfu l  l and ing of
So journer ,  the f i r s t  operat iona l  rover
on another  p lanet .  Par t  o f  the Mars
Pathf inder  miss ion ,  Sojourner
became the f i r st  whee led veh ic le  to
explore  the Mart ian  surface ,  mark ing
a new era  in  robot ic  p lanetary
exp lorat ion .

Weigh ing just  1 1 .5  k i lograms  and
rough ly  the s ize  of  a  microwave
oven ,  So journer  was sma l l  but
mighty .  So journer  operated for  83
so ls  (Mart ian  days)—far  beyond i ts
in tended 7-day l i fespan .  I t s  success
paved the way for  fu ture  miss ions ,
inc lud ing the Sp i r i t ,  Opportun i ty ,
Cur ios i ty ,  and Perseverance rovers ,
each expand ing human i ty ' s  reach on
the Red P lanet .
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FIRST STEPS ON MARTIAN

SOIL MADE BY WHEELS

FIRST STEPS ON MARTIAN
SOIL MADE BY WHEELS

LRV: NASA’S MOON CRUISER

THAT REDEFINED EXPLORATION

LRV: NASA’S MOON CRUISER
THAT REDEFINED EXPLORATION

Nicknamed the  “moon buggy , ”  the Lunar
Roving Vehic le  (LRV)  became the f i r s t
motor  veh ic le  to  operate  on another
ce lest ia l  body .  Deve loped by NASA and
used dur ing the Apo l lo  15 ,  16 ,  and 17
miss ions  between 1971  and 1972 ,  the LRV
transformed lunar  exp lorat ion by
dramat ica l l y  increas ing ast ronauts ’  range
and mobi l i t y .

Weigh ing around 210 k i lograms  and
powered by bat ter ies ,  the LRV cou ld  car ry
two ast ronauts  and the i r  gear  across  the
rugged Moon ter ra in  a t  speeds of  up to  13
km/h .

So journer  operated for  83 so ls  (Mart ian  days)—far  beyond i ts  in tended 7-day l i fespan .
I t s  success  paved the way for  fu ture  miss ions ,  inc lud ing the Sp i r i t ,  Opportun i ty ,
Cur ios i ty ,  and Perseverance rovers ,  each expand ing human i ty ' s  reach on the Red
Planet .
Th is  t iny  rover ' s  bo ld  journey demonst rated the power  of  mobi l i t y  in  space
exp lorat ion and set  the foundat ion for  decades of  Mart ian  d iscovery .

F i rs t  dep loyed on  Apol lo  15  in  Ju ly  1971 ,  the LRV covered over  27 k i lometers  in  tota l
across  a l l  th ree miss ions .  I t s  s imp le  yet  robust  des ign made i t  h igh ly  e f fect ive  in  the
Moon ’s  low grav i ty  and cha l leng ing cond i t ions .  Today ,  these rovers  remain  parked on
the lunar  sur face—s i lent  reminders  of  a  go lden era  in  space exp lorat ion .

Image  Cred i t s :  W ik iped i a

Image  Cred i t s :  NASA
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On Ju ly  25 ,  1984 ,  Sov iet  cosmonaut  Svet lana
Sav i tskaya became the f i r s t  woman to per form
a spacewa lk  (ext raveh icu la r  act iv i ty  or  EVA) ,
mark ing a  groundbreak ing mi lestone in  human
space exp lorat ion .  Ex i t ing the Sa lyut  7  space
stat ion ,  she spent  3  hours  and 35 minutes
outs ide in  space a longs ide fe l low cosmonaut
V lad imi r  Dzhan ibekov .

Svet l ana  Sav i t skaya ,  the  second woman in
space  and  the  f i r s t  woman to  go  to  space

tw ice  ( Image  c red i t :  Be ttmann  /
Cont r ibu to r  v i a  Getty  Images )

On Ju ly  20 ,  1969 ,  h i s tory  was made when Nei l  Armstrong became the f i r s t  human to
wa lk  on another  ce lest ia l  body—the Moon .  As commander  of  NASA's  Apo l lo  1 1
miss ion ,  Armst rong descended the lunar  modu le ’s  l adder  and stepped onto the
Moon ’s  sur face ,  de l i ver ing one of  the most  icon ic  s tatements  in  human h is tory :

Ast ronaut  "Buzz "  A ld r i n  J r .  poses  fo r  a  photograph
bes ide  the  U.S .  f l ag  dep loyed  on  the  moon du r i ng  the

Apo l lo  1 1  m i ss ion  on  Ju l y  20 ,  1 969.  
(AP Photo/NASA/Ne i l  A .  Armst rong)

The ast ronauts  spent  over  two hours
on the lunar  sur face ,  co l lect ing
samples ,  conduct ing exper iments ,  and
p lac ing the Amer ican f lag .  The event
was watched by over  600 mi l l ion
peop le  wor ldwide ,  mak ing i t  one of
the most  unforget tab le  broadcasts
ever .
The Moon land ing not  on ly  fu l f i l l ed
Pres ident  John F .  Kennedy ’s  goa l  o f
send ing a  man to the Moon and
return ing h im safe ly  to  Ear th— i t  a l so
marked the dawn of  human
exp lorat ion beyond Ear th .  Th is
moment  symbol i zed the peak of
human ingenu i ty  and in ternat iona l
ambi t ion dur ing the space race .  

Dur ing the EVA,  Sav i tskaya demonst rated
advanced space operat ions ,  inc lud ing we ld ing ,
cut t ing ,  and so lder ing—tasks  that  s imu lated
potent ia l  in-orb i t  const ruct ion and repa i r  work .
Her  h is tor ic  ach ievement  came two decades
af ter  the f i r s t-ever  spacewa lk  by  A lexe i  Leonov
and f i rm ly  estab l i shed women as  act ive
par t ic ipants  in  complex spacef l ight  operat ions .
Her  cont r ibut ion la id  the foundat ion for  fu ture
generat ions  of  fema le  ast ronauts ,  eng ineers ,
and exp lorers .

“That’s one small step for a man, one giant leap for mankind.”“That’s one small step for a man, one giant leap for mankind.”
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Across
2. What constellation contains the Large
Magellanic Cloud?
3. Who discovered four of Saturn’s moons?
5. What country did the Tunguska even occur
in?
9. What ancient element did Aristotle say filled
space?
10. What space object type is Kamo’oalewa
classified as?

Down
1. What spacecraft became the first to enter
interstellar space?
4. What spacecraft first returned asteroid
samples?
6. What is the Latin word for ‘Sun’?
7. What mission featured the first U.S.
spacewalk? 
8. What country achieved the first daytime lunar
laser ranging?

**Answers for this month puzzles will be shared in next magazine.

CROSSWORDCROSSWORDCROSSWORD

Astronomy Word Puzzle
Constellation Quest Begins!
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