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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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This magazine contains original photos used with permission, as well as free-use images. All
included photos are property of the author unless otherwise specified. If you are the owner of an
image featured in this publication believed to be used without permission, kindly contact us.
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Vi s i on :  To  popu l a r i ze  hands-on  space  sc i ence  &  STEM Educa t i on  t h rough  va r i ous  f un- f i l l ed
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a  g l oba l  a s soc i a t i on  w i t h  na t i ona l  &  i n te rna t i ona l  space  sc i ence  agenc i e s ,  soc i e t i e s ,  ama teu r ,
and  p ro fes s i ona l  o rgan i z a t i ons ,  gove rnmen t  agenc i e s ,  and  space  obse r va to r i e s .
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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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Highl ights inc luded student interact ions on Chandrayaan-3 ,  l i ve demonstrat ions of  the
Samrat Yantra ’s  prec is ion ,  hydro-rocketry ,  te lescope point ing ,  a  v ibrant space quiz ,  and an
immers ive exh ib i t ion t rac ing Ind ia ’s  cosmic journey .  Despite monsoon ra ins l imit ing sky
v is ib i l i ty ,  students engaged deeply in  indoor exh ib i t ions ,  exper iments ,  and d iscuss ions with
experts—turn ing cha l lenges into opportun i t ies for  r icher learn ing.

Th is  co l laborat ion pos i t ioned Rajasthan as a hub for  sc ient i f ic  her i tage tour ism,  prov ing
that monuments l ike Jantar  Mantar  are not stat ic  re l ics but act ive c lassrooms of
innovat ion .  The event a lso underscored Ind ia ’s  ident i ty  as a V ishwa Guru in space
sc iences ,  b lending centur ies of  knowledge with g loba l  leadersh ip in explorat ion .

More than a ce lebrat ion ,  Nat iona l  Space Day 2025 became a statement of  intent—showing
how partnersh ips between government ,  academia ,  and pr ivate organizat ions can inspi re
youth ,  st rengthen nat iona l  pr ide ,  and create a model  for  future sc ience-her i tage fest iva ls .
 
The day ended,  but i ts  echo begins—a promise that  Ind ia wi l l  honor i ts  cosmic past  whi le
bold ly  shaping i ts  cosmic future .

On 23rd August 2025 ,  Ja ipur ’s  h istor ic  Jantar  Mantar  t ransformed into a l iv ing observatory
as SPACE India ,  in  co l laborat ion with the Department of  Tour ism,  Rajasthan ,  ce lebrated
Nat iona l  Space Day .  The event beaut i fu l ly  merged Ind ia ’s  anc ient astronomica l  legacy with
i ts  modern space achievements ,  making i t  a  cu l tura l-sc ient i f ic  d ia logue.

The inaugurat ion replaced the t rad i t iona l  lamp-l ight ing with a hydro-rocket launch ,
symbol iz ing Ind ia ’s  leap into the future .  Dign i tar ies inc luded Hon’b le Smt .  Diya Kumar i ,
Deputy CM of Rajasthan ,  Ms.  Rukmani  R iar ,  and Dr .  Sachin Bahmba,  a longs ide educators
and hundreds of  enthus iast ic  students .
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Space Arcade successfully conducted its Monthly Telescopic Observation Session in
Chennai, bringing together around 20 curious participants eager to explore the night sky .
Unfortunately, the parallel session scheduled in Delhi had to be cancelled due to unfavorable
weather conditions.

Despite the smaller group, the evening proved to be an enriching experience. Attendees had
the opportunity to observe both the Moon and Mars, with clear skies allowing for a detailed
view of lunar features and a brief but captivating glimpse of the Red Planet. The session
featured a range of telescopes, including: Space Voyage 130 EQ Reflector Telescope, 8" SCT
Computerized Goto Telescope, Space Launcher 76mm Reflector Telescope, Space Launcher
60mm Refractor Telescope.

Participants were guided by the SPACE ARCADE team in operating the instruments and
learning about their distinct capabilities and optical systems. The hands-on approach
enabled participants to gain a deeper appreciation of astronomical observation and
telescope functionality.

Here are some of the participant feedback:
Great experience, conduct more such observations in future - Ashish

The view of the moon was surreal, thank you. - Swetha

This session reflects SPACE ARCADE’s continued efforts to promote astronomy awareness
and make space science accessible and engaging for the public. Our team remains
committed to delivering quality educational experiences through every event
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Follow us on Instagram to stay updated on future events: @SpaceArcadeInd

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


On 4th August 2025 ,  Delh i  Publ ic  School ,  Far idabad,  in  co l laborat ion with Space Ind ia ,
proudly hosted Manthan 2025 – Celebrat ing Internsh ips That Inspi re ,  an event that  b lended
recognit ion ,  innovat ion ,  and inspi rat ion .  The program was organized to honor the
achievements of  students who completed internsh ips and to showcase the sp i r i t  of
sc ient i f ic  learn ing through engaging astronomy
act iv i t ies .
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The h igh l ight  of  the day was the fe l ic i tat ion of  16 students who had completed internsh ips
with Space Ind ia in  four  s ign i f icant domains—Photography &amp; V ideography ,  Presentat ion
Making ,  Content Wri t ing ,  and Product Development .  These internsh ips prov ided students
with an opportun i ty  to hone the i r  creat ive and technica l  sk i l l s  whi le contr ibut ing
meaningfu l ly  to rea l-wor ld pro jects .  Each intern was awarded a cert i f icate of  apprec iat ion ,
symbol iz ing the i r  dedicat ion ,  commitment ,  and excel lence.  The moment was a proud one for
the school  community ,  as these young achievers stood as ro le models for  the i r  peers .

The event a lso featured an Astronomy Showcase ,  where students f rom Classes IX and X
presented 11  fasc inat ing hands-on act iv i t ies .  Exh ib i ts  such as a V i r tua l  Rea l i ty  Tour of  the
Internat iona l  Space Stat ion ,  Space Hydrau l ics ,  Jantar  Mantar  Model ,  Vortex Cannon,  Comet
Making ,  P lan isphere Reading ,  Sundia ls ,  Ste l lar ium Software ,  Ai r  Rocketry ,  and Bas ics of
Opt ics t ransformed the campus into a hub of  explorat ion and wonder .  Each act iv i ty  was
thoughtfu l ly  des igned to make sc ience interact ive and enjoyable .  The students conf ident ly
expla ined the work ing pr inc ip les behind the models ,  spark ing cur ios i ty  among parents and
guests ,  who were thoroughly impressed by the i r  knowledge and enthus iasm.



4

GALACTICA Space  Group  H igh l ights

SE PT EM BE R  202 5

Parents expressed immense joy and pr ide in witness ing the i r  ch i ldren engage so pass ionate ly
in sc ient i f ic  explorat ion .  They apprec iated the school  and Space Ind ia for  prov id ing such
va luable p lat forms that  br idge theoret ica l  knowledge with pract ica l  understanding.  The
digni tar ies a lso pra ised the students for  the i r  creat iv i ty  and the facu l ty  for  nurtur ing such
inquis i t ive young minds .

Pr inc ipa l  Ms.  Sangeeta Chakravarty ,  in  her  address ,  extended heart fe l t  grat i tude to the
dign i tar ies ,  parents ,  and Space Ind ia for  the i r  constant support .  She emphas ized that  such
opportun i t ies prepare students to face future cha l lenges with conf idence and a lso inspi re
them to pursue careers in sc ience ,  technology ,  and research .  She congratu lated the interns
and applauded the astronomy showcase part ic ipants for  the i r  dedicat ion and cur ios i ty .

The event concluded on a ce lebratory note ,  leav ing behind cher ished memor ies and a
renewed enthus iasm for  learn ing.  Manthan 2025 stood as a t rue testament to the school ’s
v is ion of  ho l is t ic  educat ion—encouraging innovat ion ,  honor ing achievement ,  and inspi r ing
students to dream big and reach for  the stars .

The presence of  esteemed dign i tar ies added grandeur to the event .  The Chief  Guest ,  Mr .
Himanshu Gupta ,  IAS,  Secretary CBSE,  a long with Dr .  Sachin Bahmba,  CMD Space Ind ia ,
Pr inc ipa l ,  Delh i  Publ ic  School ,  Far idabad,  Ms.  Sangeeta Chakravarty ,  V ice Pr inc ipa l ,  Mr .
Sandeepan Rish i ,  and Ms.  Manalee Deka ,  Ass istant Di rector  (Educat ion) ,  graced the occas ion
with the i r  insp i r ing presence.  Thei r  encouraging words mot ivated the students to cont inue
thei r  journey of  d iscovery and to embrace learn ing beyond c lassrooms.

V i s i t :  w w w . s p a c e a r c a d e . i nV i s i t :  w w w . s p a c e a r c a d e . i n



Dist inguished Panel is ts :
Each panel is t  brought a un ique perspect ive f rom thei r  work in government ,  academia ,
pr ivate industry ,  and publ ic  outreach in the f ie ld of  space sc ience and STEM:

1 .  Dr .  Sachin Bahmba,  Founder & CMD, SPACE Group of  Companies .
2 .  Shr i  N M Desa i ,  D i rector ,  Space Appl icat ions Centre (SAC) ,  Ahmedabad.
3 .  Dr .  Sanjeev Kumar Varshney ,  Sc ience fac i l i tator ,  Professor Emer i tus ,  Former Adviser
Internat iona l ,  DST,  Edi tor  P INSA.
4.  Dr Praveen Sain i ,  Sr .  Pr inc ipa l  Sc ient ist  and Professor ,  CSIR-NPL.
5 .  Mr .  Pradip Chakraborty ,  Sr .  Engineer ing Associate ,  Aryabhatta Research Inst i tute of
Observat iona l  Sc iences .

Date:  August 21 ,  2025.
T ime:  4 :30-6:00 PM.
To commemorate the success of  h istor ic  Chandrayaan-3 miss ion as Nat iona l  Space Day ,
Space Ind ia successfu l ly  organized a power-packed l ineup of  d ist inguished panel is ts  of-
sc ient ists ,  d i rectors ,  professors ,  engineers ,  po l icy experts ,  educators ,  and v is ionar ies and
explore the past ,  present ,  and future of  Ind ian space explorat ion in a dynamic on l ine panel
d iscuss ion based on th is  year ’s  theme.

Held v i r tua l ly  on YouTube,  the event served as a p lat form to ce lebrate ach ievements in
space sc ience by Ind ia ,  engage in meaningfu l  conversat ions about Ind ia ’s  next steps among
the stars ,  success of  Chandrayaan-3 ,  acknowledge ISRO’s remarkable contr ibut ions to
India ’s  growing presence in the g loba l  space community and h igh l ight  the achievements of
Ind ian Astronaut Shubhanshu Shukla dur ing Axiom Miss ion 4 aboard the ISS.

5

GALACTICA

V i s i t :  w w w . s p a c e a r c a d e . i nV i s i t :  w w w . s p a c e a r c a d e . i n

Space  Group  H igh l ights

V I K S I T  B H A R A T  I N  O R B I T :  A  C O S M I C  O N L I N E  P A N E L
D I S C U S S I O N  O N  N A T I O N A L  S P A C E  D A Y

Key Discuss ion Themes:
The 90-minute sess ion ,  hosted by Ms.  Pruthv i  Sreenivas ,  explored a range of  topics
des igned to ign i te cur ios i ty  and inspi re act ion for  young Ind ian minds .  Here are some
takeaway h igh l ights ,

1 .P ioneer ing the Space Educat ion
The miss ion and focus of  Space Ind ia is  to create jobs and awareness in the educat ion and
Astro tour ism concepts which we have a l ready p ioneered inc lud ing STEM and space
educat ion in schools and col leges .
- Dr .  Sachin Bahmba,  Founder & CMD, SPACE Group of  Companies .

SE PT E M BE R  202 5



2.Fu l f i l l ing the v is ions of  V ikram Sarabhai
SAC, ISRO has been innovat ive ly  us ing space technologies for  the benef i ts  of  common man
of Ind ia and we can look forward to miss ions l ike Ind ian Nav igat ion System, Quantum
Technology Systems,  Space Tour ism,  Ind ia on the Moon and deployment of  Bharat  Antar iksh
Stat ion in less than a few decades which wi l l  set  mi lestones for  Ind ian Space F l ight  and
Space Miss ion programs.  
-Shr i  N M Desa i ,  D i rector ,  Space Appl icat ions Centre (SAC) ,  Ahmedabad.

3 .Normal iz ing the space sector
Ind ia is  doing remarkably wel l  in  space sc ience and technology domain and we are
developing some of the complex integrated systems usefu l  for  both Ind ian c iv i l ian and
mi l i tary areas .
-Dr .  Sanjeev Kumar Varshney ,  Sc ience fac i l i tator ,  Professor Emer i tus ,  Former Adviser
Internat iona l ,  DST,  Edi tor  P INSA.

4.Thr iv ing with the fundamenta ls
We need to bui ld upon the fundamenta ls  of  space educat ion depending upon our interests
and start  pursu ing that  sub f ie ld with an object ive based approach of  the broader area of
space sc ience.
-Dr Praveen Sain i ,  Sr .  Pr inc ipa l  Sc ient ist  and Professor ,  CSIR-NPL.

5 . Integrat ing Science and Technology
Science and technology is  an integrated term.  Without technology ,  sc ience is  lame and
without sc ience ,  technology is  b l ind .  Furthermore ,  Astronomy is  an embedded part  of  space
sc ience ,  without which i t  cannot be coordinated.
- Mr .  Pradip Chakraborty ,  Sr .  Engineer ing Associate ,  Aryabhatta Research Inst i tute of
Observat iona l  Sc iences .

Audience Engagement :

With over 1 ,700 l ive attendees and thousands more v iewing the recorded sess ion ,  audience
part ic ipat ion was robust .  Quest ions ranged f rom the feas ib i l i ty  of  Mars co lon izat ion to career
pathways in space sc ience.
Interact ive pol ls ,  l i ve Q&A, and socia l  media engagement with the hashtag
#SpaceIndiaPanel2025 kept the energy h igh and the conversat ion f lowing across d ig i ta l
p lat forms.

Thoughtfu l  Takeaways:

As Nat iona l  Space Day reminds us each year ,  space is  more than a dest inat ion- i t ’s  a shared
Indian dream. Th is  panel  d iscuss ion underscored that  the journey ahead must be inc lus ive ,
innovat ive ,  and inspi r ing .  Whether you ' re a student ,  sc ient ist ,  po l icymaker ,  or  s imply a
stargazer ,  your vo ice matters in  shaping the future of  Ind ian space.

Let ’s  cont inue the cur ios i ty  and conversat ions- because space is  for  everyone and i t  is  the
t ime for  Ind ia to lead the space sc iences .
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On August 5, 2025, Matri Hall buzzed with curiosity
and excitement as MatriKiran High School hosted
The Cosmic Mind Forum, an enriching event
designed for students from grades 6 to 12. The
forum, managed by astronomy educator Mr.
Deepak Kumar along with a team of facilitators,
brought together young learners to explore the
wonders of space and science.

The highlight of the day was a captivating session
by the distinguished guest speaker, Dr. Sujit
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The event featured an impressive astronomy display, including a model of Chandrayaan-3, a
replica of the historic Shiv Shakti point, a 200mm Dobsonian telescope, and a detailed
Jantar Mantar model. These exhibits brought India’s scientific achievements and
astronomical heritage to life.

In his session, Dr. Banerjee focused on two themes: Careers in Space and STEM and Space
Science for a Better Earth. He encouraged students to pursue opportunities in space
research and technology, while also highlighting how space science can help solve global
issues such as climate change and disaster management. His interactive approach kept
students engaged, addressing their questions with patience and depth.

The forum concluded with Principal Ms. Jyoti Guha presenting a certificate and token of
gratitude to Dr. Banerjee, marking the end of an inspiring day filled with knowledge,
curiosity, and applause.

Banerjee, Consultant for International Science Diplomacy and former Senior Director
(Scientist) at the Department of Science and Technology, Government of India. Dr. Banerjee
was warmly welcomed and felicitated before he took the stage to inspire students with his
words.



From Delh i ’s  cu l tura l  heart  to Chennai ’s  c lassrooms and
Nagpur ’s  buzz ing sc ience hub,  Nat iona l  Space Day 2025
didn ’ t  just  mark a date — i t  sparked a movement .
Organized by SPACE India with partners across the
country ,  th is  year ’s  ce lebrat ions carr ied the bold theme
“Viks i t  Bharat  Leading to a New Space Race. ”  And young
India responded with energy that  was noth ing short  of
cosmic .

In  Delh i ,  the Russ ian Centre of  Sc ience and Culture
transformed into a launchpad for  ideas .  Sc ient ists ,
d ip lomats ,  and students shared the stage ,  prov ing space
explorat ion isn ’ t  just  about rockets — i t ’s  about cur ios i ty ,
co l laborat ion ,  and courage.

In Chennai ,  SPACE India and Heart fu lness Internat iona l
School  turned a poster-making contest  into a patr iot ic
art  revo lut ion ,  where v ibrant co lours sketched Ind ia ’s
ro le as a g loba l  space leader .  And in Nagpur ,  Raman
Science Centre buzzed with act iv i ty  as students
presented bold space concepts whi le younger k ids
launched stomp rockets sky-high ,  turn ing Newton’s  Laws
into pure adrena l ine .

Everywhere ,  the creat iv i ty  was e lectr ic .  Posters imagined
futur ist ic  moon bases ,  interp lanetary miss ions ,  and eco-
conscious sate l l i tes .  Judges d idn ’ t  s imply eva luate —
they probed,  cha l lenged,  and applauded students who
defended the i r  ideas with c lar i ty  and conf idence.  Breaks
fe l t  l ike intermiss ions between ga lax ies ,  a l ive with
debates ,  se l f ies with sc ient ists ,  and a shared exc i tement
that  space is  Ind ia ’s  next b ig f ront ier .

The ce lebrat ions were more than compet i t ions —
they were incubators for  future leaders .  Students
spoke of  d iscover ing the i r  vo ice .  Teachers saw
cur ios i ty  ign i te l ike never before .  Even parents lef t
inspi red ,  hear ing the i r  ch i ldren ta lk  about bu i ld ing
rockets and explor ing Mars .
Nat iona l  Space Day 2025 wasn’ t  just  about remember ing
Chandrayaan-3’s  t r iumph.  I t  was a ca l l  to dream bigger .
Across Delh i ,  Chennai ,  and Nagpur ,  young Ind ia d idn ’ t
just  look at  the stars — they reached for  them. And i f
th is  is  the next generat ion of  sc ient ists ,  ar t is ts ,  and
explorers ,  one th ing is  certa in :  Ind ia ’s  space story is  on ly
gett ing started — and the countdown has a l ready begun.
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The Cosmic Mind Forum, an enriching event for students in grades VI, took place at
Auditorium Hall on August 20, 2025. The forum's proceedings were managed by Mr. Shubham
Maheshwari, an astronomy educator and a team of facilitators from KR Mangalam World
School. 

The highlight of the event was a captivating session led by the esteemed guest speaker, Dr.
Ugur Guven, who serves as an Advisory Council Member of the United Nations Center for
Space Science and Space Technology Education in Asian-Pacific Region (UN CSSTEAP),
Actively involved in NASA LEAG meetings and Lunar Workshops and HOD of G.D. Goenka
Aerospace department.
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The event concluded with a formal gesture of appreciation from the school. Coordinator Mrs.
Yachna Arora presented Dr. Guven with a certificate and a token of gratitude, a handmade
painting by students and a planter. The session ended with a huge round of applause from
the attendees, celebrating a day of learning and inspiration.

The forum commenced with a warm welcome
and Tilak Ceremony of Dr. Guven. This was
followed by the lamp lighting and the welcome
note by the Coordinator of Middle wing, Mrs.
Yachna Arora. Dr. Guven’s session was both
informative and inspiring, focusing on two key
areas. He spoke on “Adity L1 and the future
expect of space sciences," providing valuable
insights into how students can pursue exciting
careers in astronomy, space science, and
technology.

Additionally, he covered the vital role of space technology in addressing global challenges
such as climate change and disaster management. Throughout his interactive session, Dr.
Guven actively engaged with the students, fielding their questions and ensuring their doubts
were thoroughly addressed.



NASA’s Artemis 2 astronauts have taken a major step toward their h istor ic journey around the
moon. On July 31 ,  2025, the crew suited up in their launch and entry suits and entered the
Orion spacecraft together for the f i rst t ime at NASA’s Kennedy Space Center in Flor ida.

The crew, Reid Wiseman (commander) ,  Victor Glover (pi lot) ,  Chr ist ina Koch (mission
specia l ist) ,  and Canadian astronaut Jeremy Hansen, wi l l  launch no ear l ier than Apri l  2026 for a
10-day lunar f lyby,  marking the f i rst crewed mission beyond low-Earth orbit s ince Apol lo 17 in
1972.

The event ,  known as a suited crew test ,  gave the astronauts f i rsthand experience of Orion’s
powered systems and procedures. Once inside the capsule ,  they connected to l i fe support and
communicat ions,  whi le engineers s imulated ground and f l ight condit ions,  including emergency
scenar ios such as leaks or system malfunct ions.

A r t e m i s  2  C r e w  P r a c t i c e s  
M o o n  M i s s i o n  T o g e t h e r

A r t e m i s  2  C r e w  P r a c t i c e s  
M o o n  M i s s i o n  T o g e t h e r
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Beyond the s imulat ions,  the astronauts rehearsed in-f l ight act iv it ies ,  including stowing
equipment ,  s leep arrangements,  and use of Orion’s hygiene bay. The exercise was designed to
ensure the crew is prepared for every aspect of their mission.

Artemis 2 fol lows the success of Artemis 1 in 2022, which saw Orion complete a 25.5-day
uncrewed lunar mission. With that achievement sett ing high expectat ions,  the crew remains
focused on vigi lance and readiness as they prepare to extend human spacef l ight deeper into
the solar system.

H I G H L I G H T S  O F  A U G U S T  2 0 2 5



NASA's  Cur ios i ty  v iewed th i s  cora l -shaped rock  on  Ju ly  24 ,  2025 .  
( Image c red i t :  NASA/JPL-Ca l tech/MSSS)

 Mars  in  August  –  A  Month  o f
Geo log ica l  Marve ls

August  2025 brought  compe l l i ng  ins ights  i n to  Mars ’ s  pas t  and present  th rough fea ts
o f  exp lo ra t ion .  I n  Ga le  Cra te r ,  Cur ios i t y  marked i t s  13 th  yea r  w i th  energy-sav ing
enhancements  wh i le  uncover ing  a  rock  tha t  looks  as ton i sh ing l y  l i ke  cora l .
S imu l taneous l y ,  p l aneta ry  sc ient i s t s  cont inue  to  p robe unexp la ined minera l  l aye rs ,
and  Perseverance captu red a  su r rea l  panorama ,  g i v ing  Mars  an  a r t i f i c i a l l y  b lue  sky .
Each  d i scovery  deepens  our  g rasp  o f  the  Red P lanet ’ s  wate ry  h i s to ry  and geo log ica l
comp lex i t y .

Cur ios i ty ’ s  Cora l -L ike  F ind  on  I t s  13th  Mart ian  Ann iversa ry
Afte r  near l y  13  yea rs  on  Mars ,  NASA’s  Cur ios i t y  rover  has  not  s lowed down .  I ns tead ,
eng ineers  enhanced i t s  au tonomy and mu l t i t ask ing  capab i l i t i es ,  opt im iz ing  i t s
rad io i so tope power  un i t  fo r  more  e f f i c ien t  sc ience  opera t ions ,  reduc ing  id le  t ime and
inc reas ing  p roduct i v i t y  on  the  Mar t i an  su r face .
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Unseen  Minera l  Layers :  
A  Mart ian  Mystery
Mars  keeps  su rp r i s ing  us  w i th  i t s
chemis t ry .  Recent  s tud ies  h igh l igh t
unusua l  i ron  su l fa te  l aye rs  tha t  m ight
represent  an  ent i re l y  new minera l  t ype .
Led by  Jan ice  B i shop a t  NASA Ames ,
researchers  be l i eve  these  l aye rs
cha l l enge our  unders tand ing  o f  Mars ’ s
m inera l  d i ve rs i t y  and the  chemica l
p rocesses  tha t  shaped i t s  te r ra in .

On Ju l y  24 ,  Cur ios i t y  snapped an  in t r igu ing  image o f  a  w ind-eroded rock  jus t  an  inch
wide  tha t  s t r i k ing l y  resemb les  cora l .  Sc ient i s t s  be l i eve  i t  fo rmed b i l l i ons  o f  yea rs  ago
when minera l- r i ch  wate r  seeped in to  f rac tu res  in  the  rock .  Over  t ime ,  w ind  e ros ion
exposed the  b ranch ing  minera l  s t ruc tu res ,  o f fe r ing  a  s t r i k ing  token o f  Mars ’ s
hydra ted pas t .

A c lose  up  image of  the  su r face  of  Mars .
 ( Image c red i t :  NASA/JPL-Ca l tech)



Two vers ions  o f  Perseverance rover ' s  96- image panorama o f  the  "Fa lb reen "  reg ion  on  Mars  taken  on  May
26 ,  2025 .  At  top ,  a  na tu ra l -co lo r  ve rs ion  o f  the  mosa ic ;  on  bot tom,  an  enhanced-co lo r  ve rs ion .  

( Image c red i t :  NASA/JPL-Ca l tech/ASU/MSSS)
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Perseverance ’ s  B lue-Sky  Panorama
Whi le  much o f  Mars ’  s to ry  i s  to ld  th rough i t s  red ,  dus ty  l andscapes ,  NASA’s
Perseverance rover  recent l y  o f fe red  a  b reath tak ing l y  d i f fe rent  perspect i ve .  Us ing
advanced imag ing  techn iques ,  eng ineers  s imu la ted  what  Mars  m ight  look  l i ke  under
an  Ear th- l i ke  b lue  sky .  The  resu l t  i s  su r rea l :  the  fami l i a r  te r ra in  o f  Jezero  Cra te r ,
sca t te red  w i th  rocks  and sand dunes ,  ba thed in  so f t  shades  o f  b lue  ins tead o f  rus ty
reds .

Th i s  exerc i se  i sn ’ t  j us t  fo r  a r t i s t i c  cu r ios i t y ,  i t  p rov ides  a  deeper  way  to  connect  w i th
Mars .  By  v i sua l i z ing  the  Red P lanet  under  fami l i a r  cond i t ions ,  sc ient i s t s  and the
pub l i c  a l i ke  ga in  a  s t ronger  sense  o f  p lace ,  imag in ing  what  i t  m ight  fee l  l i ke  to  s tand
on Mars  dur ing  a  fu tu re  human miss ion .  The  re-co lo red  sky  a l so  h igh l igh ts  deta i l s  i n
the  te r ra in  tha t  a re  somet imes  masked under  Mars ’  na tu ra l l y  dus ty ,  redd ish
atmosphere .  I t ’ s  a  reminder  tha t  wh i le  Mars  fee l s  d i s tant ,  i t  may  one day  be  a  p lace
where  humans  look  up  a t  the  sky  and fee l  a t  home .

These  f i nd ings  have  b roader  imp l i ca t ions :  d i scover ing  a  p rev ious l y  unknown minera l
cou ld  shed new l igh t  on  Mars ’ s  geo log ic  evo lu t ion  and pas t  env i ronmenta l  cond i t ions ,
c r i t i ca l  c lues  fo r  unders tand ing  whether  the  p lanet  cou ld  once have  suppor ted  l i fe .

Look ing  Ahead
August  2025 has  shown us  tha t  Mars  i s  as  capt i va t ing  as  ever .  Cur ios i t y ’ s  remarkab le
longev i t y  demonst ra tes  the  res i l i ence  o f  our  robot ic  exp lo re rs .  The  h in t  o f  an
und iscovered minera l  keeps  sc ient i s t s  on  the  edge o f  new breakth roughs .  And
Perseverance ’ s  s imu la ted  b lue  sk ies  a l low us  to  d ream of  a  fu tu re  where  Mars
doesn ’ t  j us t  be long to  our  te lescopes  and rovers ,  but  to  human foots teps  as  we l l .

Mars  cont inues  to  te l l  i t s  s to ry  i n  f ragments ,  th rough r idges ,  rocks ,  and  sk ies ,  and
each  f ragment  b r ings  us  c loser  to  unders tand ing  one o f  the  most  i n t r igu ing  wor lds  in
our  so la r  sys tem.  Wi th  every  new d i scovery ,  ou r  v i s ion  o f  Mars  becomes sha rper ,
r i cher ,  and  more  human .  The  Red P lanet  reminds  us  tha t  exp lo ra t ion  i s  not  j us t  about
reach ing  new p laces ,  but  about  expand ing  our  imag ina t ion  o f  what ’ s  poss ib le .

SE P T EM BE R  202 5



As  na t i ons  p repa re  f o r  a  new  e r a  o f  l una r  exp lo r a t i on ,  s c i en t i s t s  wa rn  t ha t
“moonquakes ”  may  p resen t  h i dden  r i s k s  t o  f u t u re  bases  and  l ande r s .

A  s t udy  pub l i s hed  on  Ju l y  30  i n  Sc i ence  Advances  ana l y zed  t he  Apo l l o  1 7
l and i ng  s i t e  i n  Tau ru s-L i t t r ow  va l l e y  t o  unde r s t and  how se i sm i c  ac t i v i t y  ha s
shaped  t he  l una r  su r f ace .  Resea rche r s  f ound  ev i dence  t ha t  unde rg round
fau l t s ,  s uch  a s  t he  Lee-L i nco l n  sca rp ,  h ave  p roduced  r epea ted  moonquakes
ove r  t ens  o f  m i l l i on s  o f  yea r s .  These  f au l t s  may  s t i l l  be  ac t i ve ,  r a i s i ng
conce rns  f o r  f u t u re  i n f r a s t r uc tu re .

Wh i l e  t he  da i l y  odds  o f  a  damag i ng  quake  nea r  an  ac t i ve  f au l t  a r e  j u s t  1  i n
20  m i l l i on ,  t he  r i s k  accumu l a te s  ove r  t ime .  Fo r  a  decade- l ong  l una r  m i s s i on ,
s c i en t i s t s  e s t ima te  t he  p robab i l i t y  a t  r ough l y  1  i n  5 , 500 .  “ I t ’ s  s im i l a r  t o  go i ng
f rom l o t t e r y  odds  to  be i ng  dea l t  a  f ou r  o f  a  k i nd  poke r  hand , ”  s a i d  N i cho l a s
Schmer r ,  a  geophys i c i s t  a t  t he  Un i ve r s i t y  o f  Ma r y l and .

The  conce rn  i s  e spec i a l l y  r e l e van t  a s  NASA ’ s  A r tem i s  p rog ram seeks  to
es t ab l i s h  a  l ong- te rm  human  p resence  on  t he  Moon .  Un l i ke  Apo l l o
spacec r a f t ,  new  veh i c l e s  such  a s  t he  S t a r sh i p  Human  Land i ng  Sys tem may
be  mo re  sens i t i v e  to  se i sm i c  shak i ng .

Lack i ng  a  dense  ne two rk  o f  se i smomete r s ,  s c i en t i s t s  s t ud i ed  bou lde r  t r a i l s
and  l ands l i des  a round  Tau rus-L i t t r ow ,  l i n k i ng  t he i r  pa t t e rn s  to  se i sm i c
ac t i v i t y .  Mode l i ng  a  magn i t ude  3 . 0  moonquake  showed  shak i ng  s t r ong
enough  to  d i s l odge  rocks  and  des t ab i l i z e  s l opes .

The  t akeaway ,  r e sea r che r s  s t r e s s ,  i s  c l e a r :  a vo id  bu i l d i ng  nea r  ac t i ve  sca rps .
Ca re fu l  s i t e  se l ec t i on  cou ld  mean  t he  d i f f e r ence  be tween  sa fe t y  and
s t r uc tu r a l  r i s k  i n  human i t y ’ s  r e t u rn  to  t he  Moon .
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G E O P H Y S I C I S T S  W A R N  O F  O N G O I N G  
S E I S M I C  R I S K S  O N  T H E  M O O N

Apo l l o  1 7  a s t ronau t  Ha r r i son  H .  Schm i t t  e xam ines  a  bou lde r  a t  S t a t i on  6 ,  ba se  o f  No r t h
Mass i f  i n  Tau ru s-L i t t r ow  va l l e y .  The  bou lde r  was  d i sp l aced  by  a  s t r ong  moonquake  abou t  19

m i l l i on  yea r s  ago  —  ev i dence  suppo r t i ng  r ecen t  s t udy  f i nd i ngs  t ha t  t he  Lee-L i nco l n  f au l t
r ema i n s  se i sm i ca l l y  ac t i ve .  ( Image  c red i t :  NASA/JSC/ASU)
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On August 24, 2025, the Indian Space Research Organisation (ISRO) achieved a major
milestone in its ambitious Gaganyaan human spaceflight programme by successfully
conducting the first Integrated Air Drop Test (IADT-01) at the Satish Dhawan Space Centre
(SDSC), Sriharikota. The test validated the end-to-end performance of the parachute-based
deceleration system, a critical component designed to ensure the safe splashdown of the
Crew Module (CM).

The demonstration involved a simulated Crew Module weighing about 4.8 tonnes, which was
released from an altitude of nearly 3 km using an Indian Air Force Chinook heavy-lift
helicopter. Upon release, the onboard avionics commanded the initiation of the deceleration
sequence. The process began with the firing of Apex Cover Separation (ACS) mortars,
deploying ACS parachutes to safely jettison the module’s apex cover. This was followed by
the deployment of drogue parachutes that provided the first stage of deceleration.
Subsequently, pilot parachutes were fired to extract and deploy the main parachutes, each
25 metres in diameter. Together, the ten parachutes deployed in precise sequence, reducing
the module’s terminal velocity to about 8 m/s, ensuring a safe touchdown scenario.

The test simulated a possible launch pad abort situation, validating not only the parachute
deployment system but also the performance of onboard avionics, telemetry, and data
recording systems. After splashdown, the simulated module was efficiently recovered by INS
Anvesha and transported to Chennai port.

The achievement was the result of extensive pre-test modeling, dummy trials, and
coordination among multiple national agencies. Alongside ISRO, the Indian Air Force, DRDO,
Indian Navy, and Indian Coast Guard played vital roles. With IADT-01 completed, ISRO has
taken a significant step forward in ensuring crew safety. More tests under varied conditions
are planned in the coming months as India steadily advances toward its first human
spaceflight.

ISRO Conducts F irst Air Drop
Test for Gaganyaan
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NASA announced on August 19, 2025, that the James Webb Space Telescope (JWST) had
uncovered a new, previously unknown moon orbiting Uranus. Provisionally designated S/2025 U1,
the discovery was made by a team from the Southwest Research Institute (SwRI) using Webb’s
powerful Near-Infrared Camera (NIRCam). This brings the planet’s known moon tally to 29.

The initial detection occurred on February 2, 2025, when Webb captured a series of 10 long-
exposure images. Measuring only about 10 kilometers (6 miles) in diameter, S/2025 U1 is
remarkably small—so faint that even NASA’s Voyager 2 spacecraft missed it during its historic
1986 flyby.

The moon orbits Uranus’ equatorial plane at a distance of 35,000 miles (56,000 kilometers) from
the planet’s center, nestled between the inner moons Ophelia and Bianca. Its nearly circular orbit
suggests it may have formed close to its present position. Once officially approved by the
International Astronomical Union (IAU), the moon will join Uranus’ family of satellites, all named
after characters from Shakespeare and Alexander Pope.

“This object is small, but its discovery is significant,” said Maryame El Moutamid of SwRI. “No
other planet has as many small inner moons as Uranus, and their complex relationships with the
rings hint at a chaotic history.”

The finding underscores the importance of JWST, whose unprecedented infrared sensitivity allows
scientists to detect faint, distant objects invisible to earlier missions. Nearly four decades after
Voyager 2 revealed Uranus’ mysterious world, Webb continues to push the frontier—reminding us
that even the solar system’s outer planets still hold secrets.

NASA’s Webb Discovers a New
Moon Around Uranus
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Astronomers using NASA’s James Webb Space Telescope discovered a new moon orbiting Uranus in images taken by Webb’s
NIRCam (Near-Infrared Camera). This image shows the moon, designated S/2025 U1, as well as 13 of the 28 other known moons
orbiting the planet. (The small moon Cordelia orbits just inside the outermost ring, but is not visible in these views due to glare
from the rings.) Due to the drastic differences in brightness levels, the image is a composite of three different treatments of the
data, allowing the viewer to see details in the planetary atmosphere, the surrounding rings, and the orbiting moons. The data was
taken with NIRCam’s wide band F150W2 filter that transmits infrared wavelengths from about 1.0 to 2.4 microns. NASA, ESA, CSA,
STScI, M. El Moutamid (SwRI), M. Hedman (University of Idaho)



BRIGHT DEEP SKY OBJECTS

NGC 7000 or Caldwell 20 is
located in Cygnus constellation
and is best observed from  
Northern Hemisphere. It has an
apparent magnitude of 4.0. It is  
2590 light years away and it
resembles the outline of North
American continent.

Pyramid Cluster also known as M39 is
located in Cygnus constellation with
an apparent magnitude of 4.6 in
Northern Hemisphere. It is visible to
naked eye under dark sky and is
excellent binocular target. There are
15 bright stars in the cluster.

Andromeda galaxy also known as
NGC 224 or M31 is located in   
Andromeda constellation with
apparent magnitude of 3.4 and is
best observed from Northern
Hemisphere. To the naked eye, M24
will only appear as a faint patch of
light. 

  Neptune 
Cold planet, near Saturn, reaching opposition

on 23 Sept.

      Saturn
Well presented this month, opposition on 21
Sept with a peak altitude around 34°.

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 - SEPTEMBER 2025

             Mercury          
Near Regulus in morning sky, lost from 3 Sept
onwards. Solar conjunction on 13 Sept.

   Venus
Rising 3 hours before the Sun on 1 Sept.
Daylight lunar occultation on 19th Sept.

   Mars  
Evening planet, poorly located in the sky, not
visible this month.

    Uranus
Improving morning planet, reaching peak
altitude of 57° in darkness from 22 Sept on.

PLANETS VISIBILITY

    Jupiter 
Improving morning planet reaching 51°
altitude on 30 Sept. Near Wasat 6 & 7 Sept.

SEPTEMBER 2025
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IC 5070 also known as Pelican Nebula
is best observed from  Northern  
Hemisphere. It has an apparent
magnitude of 5.9. The object  is easily
distinguishable with binoculars. It is
located 1,800 light years away from
Earth. 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/


C l o s e s t  S u n - L i k e  N e i g h b o r  M a y  H o s t  a
H i d d e n  G i a n t  P l a n e t ,  W e b b  R e v e a l s
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Astronomers using NASA’s James Webb
Space Telescope have reported strong
evidence of a giant planet orbiting Alpha
Centauri A, part of the triple star system
just 4 light-years away—the closest stellar
system to our Sun. While Proxima
Centauri already hosts confirmed planets,
detecting worlds around Alpha Centauri A
and B has long been difficult. 

T R A P P I S T - 1  d :  W e b b  T e l e s c o p e  R u l e s
O u t  a n  E a r t h - L i k e  A t m o s p h e r e

Webb’s Mid-Infrared Instrument (MIRI), using a coronagraphic mask to block starlight, revealed
a faint object about two Earth-Sun distances from Alpha Centauri A. Simulations suggest it
may be a Saturn-like gas giant in an elliptical orbit, though follow-up observations in 2025 did
not detect it, l ikely because of orbital position. If confirmed, this would be the closest directly
imaged planet around a Sun-like star and a landmark discovery for exoplanet science. Though
not habitable, such a planet could provide unprecedented insights into planetary formation and
survival in complex multi-star systems.

The exoplanet TRAPPIST-1 d, once considered a candidate for habitability due to its Earth-like size
and position in the star’s temperate zone, has been found to lack an Earth-like atmosphere,
according to NASA’s James Webb Space Telescope. Located 40 light-years away, the TRAPPIST-1
system hosts seven rocky planets orbiting a red dwarf star. Webb’s NIRSpec instrument detected
no signs of water, carbon dioxide, or methane on TRAPPIST-1 d, suggesting it may have only a thin
Mars-like atmosphere, thick Venus-like clouds, or none at all. The star’s frequent flares may strip
away atmospheres, posing challenges for life. However, astronomers remain hopeful that the
system’s outer planets might retain atmospheres, offering crucial insights into which worlds could
sustain water—and possibly life—around red dwarfs.

Artist’s concept depicts a gas giant planet that NASA’s Webb
telescope found around Alpha Centauri A.

This artist’s concept shows the volatile red dwarf star TRAPPIST-1
and its four most closely orbiting planets.
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  T h e  G h o s t l y  S p i r a l :  N G C  4 5 ’ s  L o w
S u r f a c e  B r i g h t n e s s  M y s t e r y

This NASA/ESA Hubble Space Telescope image
highlights the delicate spiral arms of NGC 45, a
galaxy 22 million light-years away in Cetus. The
portrait combines two observing programs: one
surveyed 50 nearby galaxies in ultraviolet to near-
infrared light to study star formation, while the other
focused on H-alpha light, a key tracer of star-
forming nebulae, seen here as bright pink-red
patches. NGC 45 is especially intriguing because it
belongs to the class of low surface brightness
galaxies, which appear unusually faint due to having
relatively few stars compared to their gas and dark
matter content. Though difficult to detect, such
galaxies may represent 30–60% of all galaxies.
Studying them with Hubble helps astronomers
better understand galaxy formation and evolution.

An international team using NASA’s Hubble Space Telescope discovered an ultra-massive white
dwarf, WD 0525+526, formed from the merger of two stars rather than a single star’s evolution.
Located 128 light-years away, it is 1.2 times the Sun’s mass and unusually hot at 21,000 K. In visible
light, it appeared typical, but Hubble’s ultraviolet spectrum revealed carbon in its atmosphere—a
sign of a violent merger that stripped away most hydrogen and helium. This discovery highlights
that many seemingly normal white dwarfs may have merger origins, previously undetectable without
UV observations. WD 0525+526 has the lowest atmospheric carbon among known merger
remnants, il lustrating Hubble’s unique ability to study such extreme stars and helping astronomers
explore the frequency and outcomes of stellar collisions.

W h e n  S t a r s  C o l l i d e :  T h e  U l t r a -
M a s s i v e  W h i t e  D w a r f  D i s c o v e r y

Spiral galaxy NGC 45.in constellation Cetus

w w w . s p a c e - g l o b a l . c o mw w w . s p a c e - g l o b a l . c o m

This is an illustration of a white dwarf star merging into a red giant star

https://science.nasa.gov/missions/hubble/nasas-hubble-uncovers-rare-white-dwarf-merger-remnant/
https://science.nasa.gov/missions/hubble/nasas-hubble-uncovers-rare-white-dwarf-merger-remnant/
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T o u r  d e  U n i v e r s e
D r a c o  C o n s t e l l a t i o n :  T h e

D r a g o n  o f  t h e  N i g h t  S k y
Posit ion in the Sky
Draco occupies a prominent location in the northern celestia l  hemisphere.  It  weaves i ts way
between the two bear constel lat ions ,  Ursa Major (the Great Bear)  and Ursa Minor (the L itt le
Bear) .  The dragon’s “ ta i l ”  begins near the handle of the Big Dipper and coi ls  around the Litt le
Dipper ,  eventual ly ending with i ts “head” near Hercules and Lyra .  Unl ike many constel lat ions ,
Draco does not have part icu lar ly br ight stars—its br ightest star ,  E l tanin (Gamma Draconis) ,
sh ines at magnitude
2.2 .  Yet i ts serpentine path across the northern sky makes i t  easy to trace once identif ied.
Because Draco ci rc les the north celestia l  pole ,  i t  is  v is ible year-round f rom most northern
lat i tudes.  For stargazers in mid-northern regions ,  Draco is best observed dur ing summer
evenings ,  when i t  l ies h igh overhead.

Myths and Legends
Draco’s associat ion with dragons dates back to ancient cultures .  In Greek mythology,  Draco is
often identif ied with the dragon Ladon,  who guarded the golden apples in the Garden of the
Hesper ides.  According to the legend,  Hercules ,  in one of h is twelve labors ,  was tasked with
steal ing these precious apples .  To accompl ish th is ,  he had to defeat Ladon,  the ever-vig i lant ,
many-headed dragon. Once s la in ,  the dragon was placed among the stars by the goddess Hera ,
immorta l ized as the constel lat ion Draco.  Another Greek interpretation connects Draco to the
Gigantomachy,  the great batt le between the Olympian gods and the giants .  In th is vers ion,  the
dragon represents a giant hur led into the sky by Athena .  In Roman t imes,  Draco was a lso l inked
to dragons and serpents ,  whi le in Norse mythology,  some scholars associate i t  with the dragon
Níðhöggr ,  who gnawed at the roots of the World Tree,  Yggdras i l .  For many ancient peoples ,
dragons symbol ized chaos,  guardianship ,  and hidden treasures—f i tt ing for a constel lat ion that
conceals many deep-sky objects .



E x p l o r i n g  T h e  C o n s t e l l a t i o n
Deep-Sky Objects in Draco
Despite lacking very bright stars, Draco hosts a rich
collection of deep-sky treasures: 

- NGC 6543 (Cat’s Eye Nebula): One of the most famous
planetary nebulae, located about 3,300 l ight-years away.
Through telescopes, it reveals intricate structures
resembling layered shells, a striking view of a dying star’s
f inal stages. 

- NGC 5866 (Spindle Galaxy): Often identif ied with
Messier 102, this edge-on spiral galaxy presents a thin,
elegant profi le.

 - NGC 5985, NGC 5982, and NGC 5981 (The Draco
Trio): A spectacular grouping of three galaxies, showing
spiral , el l iptical , and edge-on disk types side by side. 

- Abell 2218: A massive galaxy cluster in Draco, located
over 2 bil l ion l ight-years away. 

It has been extensively studied by the Hubble Space
Telescope, particularly for the way its gravity bends l ight
from even more distant galaxies a phenomenon called
gravitational lensing.

GALACTICA
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Significance for Astronomy

Draco’s importance extends beyond

mythology. Its stars record the slow shift of

Earth’s axis across mil lennia, as demonstrated

by Thuban’s role as the ancient pole star. Its

deep-sky objects, from planetary nebulae to

galaxy clusters, provide astronomers with

opportunities to study both stellar evolution

and the large-scale structure of the universe.

Conclusion

Draco may not dazzle the casual skywatcher

with bri l l iance, but it is a constellation rich in

history, science, and wonder. Coil ing around

the north celestial pole l ike a guardian of the

sky, it carries with it ancient myths of dragons,

tales of cosmic treasures, and celestial objects

that continue to inspire astronomers. Whether

one is gazing at its faint stars or exploring its

hidden galaxies through a telescope, Draco

reminds us of the enduring connection

between mythology and the cosmos.

NGC 6053

NGC 4236

Tadpole Galaxy

Spindle galaxy



I M A P
S c h e d u l e d  f o r  l a u n c h  i n  S e p t e m b e r  2 0 2 5 ,  S p a c e X ’ s
F a l c o n  9  w i l l  d e p l o y  N A S A ’ s  I M A P  ( I n t e r s t e l l a r
M a p p i n g  a n d  A c c e l e r a t i o n  P r o b e )  t o  t h e  S u n  E a r t h
L 1  p o i n t .  T h i s  m i s s i o n  w i l l  s t u d y  t h e  h e l i o s p h e r e ’ s
b o u n d a r y  a n d  p a r t i c l e  a c c e l e r a t i o n  m e c h a n i s m s
u s i n g  a d v a n c e d  c o s m i c  r a y  d e t e c t o r s .  S e c o n d a r y
p a y l o a d s  i n c l u d e  t h e  G L I D E  h e l i o p h y s i c s  m i s s i o n
a n d  S W R I ’ s  T W I N S .  I M A P ’ s  d a t a  w i l l  e n h a n c e
s p a c e  w e a t h e r  f o r e c a s t i n g  a n d  d e e p e n
u n d e r s t a n d i n g  o f  s o l a r  i n t e r s t e l l a r  i n t e r a c t i o n s .
T h e  l a u n c h  h i g h l i g h t s  N A S A ’ s  u s e  o f  c o m m e r c i a l
p a r t n e r s  f o r  h i g h  p r i o r i t y  s c i e n c e  m i s s i o n s .
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Rocket launches in SEPTEMBER 2025

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 :  S p a c e X . c o m )

S c h e d u l e d  f o r  l a u n c h  i n  S e p t e m b e r  2 0 2 5 ,  B l u e
O r i g i n ’ s  N e w  G l e n n  r o c k e t  w i l l  d e p l o y  t h e  E s c a p e
a n d  P l a s m a  A c c e l e r a t i o n  a n d  D y n a m i c s  E x p l o r e r s
( E s c a P A D E )  m i s s i o n  t o  M a r s  f r o m  C a p e  C a n a v e r a l .
T h i s  N A S A  f u n d e d  m i s s i o n  f e a t u r e s  t w o  i d e n t i c a l
s p a c e c r a f t  d e s i g n e d  t o  s t u d y  h o w  s o l a r  w i n d  s t r i p s
t h e  M a r t i a n  a t m o s p h e r e .  B y  a n a l y z i n g  m a g n e t i c
f i e l d s  a n d  i o n i z e d  p a r t i c l e s ,  E s c a P A D E  w i l l  p r o v i d e
c r i t i c a l  d a t a  o n  p l a n e t a r y  e v o l u t i o n  a n d
a t m o s p h e r i c  l o s s .  T h e  m i s s i o n  u n d e r s c o r e s  t h e
g r o w i n g  r o l e  o f  c o m m e r c i a l  r o c k e t s  i n  d e e p  s p a c e
e x p l o r a t i o n ,  a d v a n c i n g  o u r  u n d e r s t a n d i n g  o f  M a r s ' s
h i s t o r y  a n d  p o t e n t i a l  h a b i t a b i l i t y .

E s c a P A D E

B l u e  O r i g i n s  N e w  G l e n n  r o c k e t  
( C r e d i t :  T o t a l t e l e . c o m )

S c h e d u l e d  f o r  S e p t e m b e r  2 0 2 5 ,  S p a c e X ’ s  F a l c o n
9  w i l l  l a u n c h  t h e  N a n o s a t e l l i t e  f o r  E a r t h
O b s e r v a t i o n  a n d  O c e a n  M o n i t o r i n g  ( N A O S )  f r o m
C a p e  C a n a v e r a l .  T h i s  a d v a n c e d  m i c r o s a t e l l i t e  w i l l
m o n i t o r  o c e a n s ,  t r a c k  p o l l u t i o n ,  a n d  s t u d y
c l i m a t e  i m p a c t s  u s i n g  h i g h  r e s o l u t i o n
m u l t i s p e c t r a l  s e n s o r s .  I t s  r e a l  t i m e  d a t a  w i l l  a i d
r e s e a r c h e r s  a d d r e s s i n g  a l g a l  b l o o m s ,  o i l  s p i l l s ,
a n d  c o a s t a l  e r o s i o n .  N A O S  e x e m p l i f i e s  t h e
c r i t i c a l  r o l e  o f  s m a l l  s a t e l l i t e s  i n  e n h a n c i n g
g l o b a l  s u s t a i n a b i l i t y  e f f o r t s  b y  p r o v i d i n g  c o s t
e f f e c t i v e ,  f r e q u e n t  E a r t h  o b s e r v a t i o n  t o  s u p p o r t
m a r i n e  c o n s e r v a t i o n  a n d  c l i m a t e  r e s i l i e n c e
s t r a t e g i e s .

N A O S

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 :  S p a c e X . c o m )



S c h e d u l e d  f o r  l a u n c h  i n  S e p t e m b e r  2 0 2 5 ,  R F A ’ s
R F A  O n e  r o c k e t  w i l l  u n d e r t a k e  i t s  M a i d e n  F l i g h t
f r o m  S a x a V o r d  S p a c e p o r t ,  S c o t l a n d .  T h i s
i n a u g u r a l  m i s s i o n  i s  d e s i g n e d  t o  v a l i d a t e  t h e
p e r f o r m a n c e  a n d  r e l i a b i l i t y  o f  E u r o p e ’ s  f i r s t
c o m m e r c i a l l y  d e v e l o p e d  s m a l l  s a t e l l i t e  l a u n c h
v e h i c l e . T h e  f l i g h t  w i l l  d e m o n s t r a t e  k e y  s y s t e m s ,
i n c l u d i n g  t h e  r o c k e t ’ s  k e r o l o x  p o w e r e d  f i r s t  s t a g e
a n d  p a y l o a d  d e p l o y m e n t  m e c h a n i s m ,  w h i l e
c a r r y i n g  s e v e r a l  t e s t  a n d  c u s t o m e r  p a y l o a d s  t o
o r b i t .  S u c c e s s  w i l l  p o s i t i o n  R F A  a s  a  c o m p e t i t i v e
p l a y e r  i n  t h e  s m a l l  l a u n c h  m a r k e t ,  o f f e r i n g
d e d i c a t e d  a c c e s s  t o  s p a c e  f o r  E u r o p e a n  s a t e l l i t e s .

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
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R F A ’ s  R F A  O n e  R o c k e t  
( C r e d i t :  S p a c e w a t c h . g l o b a l )

S c h e d u l e d  f o r  S e p t e m b e r  2 0 2 5 ,  U n i t e d  L a u n c h
A l l i a n c e ’ s  A t l a s  V  w i l l  d e p l o y  t h e  V i a S a t - 3  E M E A
s a t e l l i t e  f r o m  C a p e  C a n a v e r a l .  T h i s  a d v a n c e d
c o m m u n i c a t i o n s  s a t e l l i t e  w i l l  d e l i v e r  t e r a b i t  c l a s s
b r o a d b a n d  a c r o s s  E u r o p e ,  t h e  M i d d l e  E a s t ,  a n d
A f r i c a .  F e a t u r i n g  a  s o f t w a r e  d e f i n e d  p a y l o a d  a n d
m a s s i v e  r e f l e c t o r ,  i t  a i m s  t o  p r o v i d e  h i g h  s p e e d
i n t e r n e t  t o  r e m o t e  a n d  u n d e r s e r v e d  r e g i o n s ,
s u p p o r t i n g  r e s i d e n t i a l ,  m o b i l i t y ,  a n d  g o v e r n m e n t
u s e r s .  A s  t h e  f i n a l  A t l a s  V  m i s s i o n ,  i t  m a r k s  t h e
e n d  o f  a n  e r a  w h i l e  e n a b l i n g  g l o b a l  c o n n e c t i v i t y
a n d  d i g i t a l  i n c l u s i o n .

V i a S a t - 3  E M E A  

A t l a s  V  R o c k e t
( C r e d i t :  C r a i g  B a i l e y )

S c h e d u l e d  f o r  S e p t e m b e r  2 0 2 5 ,  R u s s i a ’ s  S o y u z -
2 . 1 b  w i l l  l a u n c h  t h e  O b z o r - R  N o . 1  E a r t h
o b s e r v a t i o n  s a t e l l i t e  f r o m  V o s t o c h n y
C o s m o d r o m e .  T h i s  a d v a n c e d  s a t e l l i t e  f e a t u r e s
s y n t h e t i c  a p e r t u r e  r a d a r  ( S A R )  a n d  o p t i c a l
s e n s o r s  f o r  a l l  w e a t h e r ,  h i g h  r e s o l u t i o n
m o n i t o r i n g  o f  l a n d  u s e ,  d i s a s t e r s ,  a n d  i n d u s t r i a l
a c t i v i t y .  I t  w i l l  s u p p o r t  a g r i c u l t u r e ,  f o r e s t r y ,  a n d
e m e r g e n c y  r e s p o n s e  w i t h  1 m  o p t i c a l  a n d  5 m  S A R
r e s o l u t i o n  i m a g e r y .  A s  t h e  f i r s t  s a t e l l i t e  i n  i t s
c o n s t e l l a t i o n ,  O b z o r - R  e n h a n c e s  R u s s i a ’ s  r e m o t e
s e n s i n g  c a p a b i l i t i e s  a n d  c o n t r i b u t e s  t o  g l o b a l
e n v i r o n m e n t a l  m o n i t o r i n g  e f f o r t s ,  u n d e r s c o r i n g
i t s  c o m m i t m e n t  t o  c i v i l  a n d  s t r a t e g i c  E a r t h
o b s e r v a t i o n .

O b z o r - R  N o . 1

* *Note :  Launch  da tes  o f  t he  m i s s i ons  a re  s chedu l ed  to  be  l aunched  i n  SEPTEMBER  2025
but  may  sub j ec t  to  change .

R u s s i a ’ s  S o y u z - 2 . 1 b
( C r e d i t :  B i l l  I n g a l l s . )
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J a m e s  V a n  A l l e n  ( S e p t e m b e r  7 ,  1 9 1 4  –  A u g u s t  9 ,  2 0 0 6 )
w a s  a  p i o n e e r i n g  A m e r i c a n  p h y s i c i s t  a n d  s p a c e
s c i e n t i s t ,  r e n o w n e d  f o r  d i s c o v e r i n g  t h e  V a n  A l l e n
r a d i a t i o n  b e l t s  t h a t  e n c i r c l e  E a r t h .  H i s  g r o u n d b r e a k i n g
i n s t r u m e n t s  a b o a r d  E x p l o r e r  1  i n  1 9 5 8  p r o v i d e d  t h e  f i r s t
d i r e c t  e v i d e n c e  o f  E a r t h ’ s  t r a p p e d  r a d i a t i o n  z o n e s
w h i c h  s h a p e d  n u m e r o u s  s p a c e  m i s s i o n s  a n d  e x p a n d e d
o u r  k n o w l e d g e  o f  t h e  m a g n e t o s p h e r e .  H i s  r e m a r k a b l e
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  a n d  s t u d e n t s
w o r l d w i d e  i n  t h e  o n g o i n g  q u e s t  t o  e x p l o r e  s p a c e .
( C r e d i t :  W i k i p e d i a )

September 7, 1914

N i s s i m  K a n e k a r  ( b o r n  S e p t e m b e r  1 1 ,  1 9 7 3 )  i s  a n  I n d i a n
a s t r o p h y s i c i s t  k n o w n  f o r  h i s  p i o n e e r i n g  r e s e a r c h  i n
r a d i o  a s t r o n o m y  a n d  c o s m o l o g y .  H e  u s e s  r a d i o
t e l e s c o p e s  t o  s t u d y  d i s t a n t  g a l a x i e s ,  c o s m i c  g a s  a n d  t h e
e v o l u t i o n  o f  f u n d a m e n t a l  c o n s t a n t s  i n  t h e  u n i v e r s e .  H i s
g r o u n d b r e a k i n g  w o r k  h a s  p r o v i d e d  v i t a l  i n s i g h t s  i n t o  t h e
n a t u r e  o f  d a r k  e n e r g y  a n d  g a l a x y  f o r m a t i o n .  H e
c o n t i n u e s  t o  i n s p i r e  y o u n g  r e s e a r c h e r s  a n d  c o n t r i b u t e
s i g n i f i c a n t l y  t o  a s t r o p h y s i c s  w o r l d w i d e .  ( C r e d i t :  B a n n e r
I m a g e s  -  D o r j e  A n g c h u k )

September 15, 1938

J a m e s  W .  C h r i s t y  ( b o r n  S e p t e m b e r  1 5 ,  1 9 3 8 )  w a s  a n
A m e r i c a n  a s t r o n o m e r  b e s t  k n o w n  f o r  d i s c o v e r i n g  P l u t o ’ s
l a r g e s t  m o o n ,  C h a r o n ,  i n  1 9 7 8  w h i l e  w o r k i n g  a t  t h e  U . S .
N a v a l  O b s e r v a t o r y .  H i s  k e e n  o b s e r v a t i o n  o f  a n  u n u s u a l
b u l g e  i n  p h o t o g r a p h i c  p l a t e s  o f  P l u t o  l e d  t o  t h i s
g r o u n d b r e a k i n g  f i n d ,  d o u b l i n g  o u r  u n d e r s t a n d i n g  o f  t h e
P l u t o  s y s t e m .  H i s  d i s c o v e r y  r e s h a p e d  p l a n e t a r y  s c i e n c e
a n d  h e l p e d  c o n f i r m  P l u t o  a s  p a r t  o f  a  b i n a r y  s y s t e m .  H i s
w o r k  r e m a i n s  a  c o r n e r s t o n e  i n  t h e  s t u d y  o f  d i s t a n t
w o r l d s  i n  o u r  s o l a r  s y s t e m .  ( C r e d i t :  W i k i m e d i a  C o m m o n s )
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K o n s t a n t i n  T s i o l k o v s k y  ( S e p t e m b e r  1 7 ,  1 8 5 7  –  S e p t e m b e r
1 9 ,  1 9 3 5 ) ,  t h e  “ F a t h e r  o f  A s t r o n a u t i c s , ”  w a s  a  R u s s i a n
s c i e n t i s t  w h o  l a i d  t h e  g r o u n d w o r k  f o r  m o d e r n  s p a c e
e x p l o r a t i o n .  H e  p i o n e e r e d  c o n c e p t s  s u c h  a s  l i q u i d - f u e l e d
r o c k e t s ,  m u l t i s t a g e  d e s i g n s ,  a n d  t h e  f a m o u s  “ r o c k e t
e q u a t i o n . ”  H e  f i r m l y  b e l i e v e d  h u m a n i t y ’ s  f u t u r e  l a y  i n
s p a c e ,  i n s p i r i n g  g e n e r a t i o n s  o f  s c i e n t i s t s  a n d  e n g i n e e r s .
H i s  o n c e - d r e a m l i k e  i d e a s  b e c a m e  t h e  b a s i s  o f  r e a l  s p a c e
p r o g r a m s ,  m a k i n g  h i m  o n e  o f  t h e  m o s t  i n f l u e n t i a l  f i g u r e s
i n  a s t r o n a u t i c s  h i s t o r y .  ( C r e d i t :  T s i o l k o v s k y . o r g )September 17, 1857

S u n i t a  W i l l i a m s  ( b o r n  S e p t e m b e r  1 9 ,  1 9 6 5 )  i s  a n
A m e r i c a n  a s t r o n a u t  o f  I n d i a n - S l o v e n i a n  o r i g i n ,  r e n o w n e d
f o r  h e r  l o n g - d u r a t i o n  s p a c e f l i g h t s .  A  U . S .  N a v y  o f f i c e r
a n d  t e s t  p i l o t ,  s h e  j o i n e d  N A S A  i n  1 9 9 8 .  S h e  s p e n t  o v e r
3 0 0  d a y s  i n  s p a c e  a b o a r d  t h e  I n t e r n a t i o n a l  S p a c e
S t a t i o n ,  p e r f o r m i n g  s p a c e w a l k s  t h a t  s e t  r e c o r d s  f o r
w o m e n .  S h e  c o n d u c t e d  s c i e n t i f i c  e x p e r i m e n t s ,  s u p p o r t e d
I S S  c o n s t r u c t i o n ,  a n d  i n s p i r e d  m i l l i o n s  w i t h  h e r
d e d i c a t i o n  a n d  r e m a i n s  a  s y m b o l  o f  p e r s e v e r a n c e ,
e x p l o r a t i o n ,  a n d  g l o b a l  p r i d e  i n  h u m a n  s p a c e
a c h i e v e m e n t s .  ( C r e d i t s :  N A S A )

September 25, 1920

S a t i s h  D h a w a n  ( 2 5  S e p t e m b e r  1 9 2 0  –  3  J a n u a r y  2 0 0 2 )
w a s  a  p i o n e e r i n g  I n d i a n  a e r o s p a c e  e n g i n e e r  a n d  a
v i s i o n a r y  l e a d e r ,  w i d e l y  r e g a r d e d  a s  t h e  a r c h i t e c t  o f
I n d i a ’ s  m o d e r n  s p a c e  p r o g r a m .  S e r v i n g  a s  C h a i r m a n  o f
I S R O  f r o m  1 9 7 2  t o  1 9 8 4 ,  h e  g u i d e d  t h e  d e v e l o p m e n t  o f
I n d i a ’ s  f i r s t  s a t e l l i t e s  a n d  l a u n c h  v e h i c l e s ,  m a k i n g  t h e
n a t i o n  s e l f - r e l i a n t  i n  s p a c e  t e c h n o l o g y .  H e  s t r o n g l y
e m p h a s i z e d  r e s e a r c h ,  i n n o v a t i o n  i n  s p a c e  s c i e n c e  f o r
n a t i o n a l  d e v e l o p m e n t .  H i s  l e a d e r s h i p  l a i d  t h e  f o u n d a t i o n
f o r  I S R O ’ s  r e m a r k a b l e  g l o b a l  a c h i e v e m e n t s .  ( C r e d i t :
W i k i p e d i a )
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T h e  S i g n a l s  T h a t  S h o u l d n ’ t  E x i s t :

I t  w a s  t h e  s u m m e r  o f  1 9 6 7  a t  t h e  M u l l a r d  R a d i o  A s t r o n o m y  O b s e r v a t o r y  ( M R A O )

i n  C a m b r i d g e ,  E n g l a n d .  A  m a s s i v e  n e w  r a d i o  t e l e s c o p e  b u i l t ,  d e s i g n e d  t o  s t u d y

t h e  f l i c k e r i n g  o f  d i s t a n t  q u a s a r s .  G r a d u a t e  s t u d e n t  J o c e l y n  B e l l  B u r n e l l ,  w a s

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

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

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

T h e n ,  o n e  d a y ,  s h e  s p o t t e d  a  s h a r p ,  r e g u l a r  p u l s e  r e p e a t i n g  e v e r y  1 . 3  s e c o n d s .

U n l i k e  q u a s a r s ,  w h i c h  f l i c k e r e d  i r r e g u l a r l y ,  t h i s  w a s  p r e c i s e .  A t  f i r s t ,  s h e  

s u s p e c t e d  i t s  a s  a n  i n t e r f e r e n c e  p e r h a p s  a  s t r a y  s i g n a l  f r o m  E a r t h ,  B u t  t h e

p u l s e s  r e t u r n e d ,  s t e a d y  a n d  u n y i e l d i n g  t h e y  n i c k n a m e d  i t  ( L G M - 1 )  L i t t l e  G r e e n

M e n .

F r o m  A n o m a l y  t o  D i s c o v e r y :

B e l l  B u r n e l l ’ s  n o t i c e d  t h a t  t h e  p u l s e s  c a m e  f r o m  a  p a r t i c u l a r  r e g i o n  o f  s k y ,

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

S o o n ,  m o r e  p u l s a t i n g  s o u r c e s  w e r e  f o u n d .  I n  F e b r u a r y  1 9 6 8 ,  H e w i s h ,  B e l l

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

T h i s  d i s c o v e r y  w a s  r e v o l u t i o n a r y  a n d  p r o v i d e d  t h e  f i r s t  d i r e c t  e v i d e n c e  f o r

n e u t r o n  s t a r s ,  w h i c h  h a d  b e e n  t h e o r i z e d  i n  t h e  1 9 3 0 s  b y  B a a d e  a n d  Z w i c k y  a f t e r

t h e  f i r s t  s t u d i e s  o f  s u p e r n o v a e .  F o r  t h r e e  d e c a d e s ,  n e u t r o n  s t a r s  h a d  b e e n  a n

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

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

c o n f i r m e d .
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S imu l a ted  Image  o f  two  neu t ron  s t a r s  co l l i d i ng .
(C red i t :  A .  Tchekhovskoy ,  R .  Fe rnandez ,  D .  Kasen )

Pu l s a r  r ad i a t i ng  beams  i n  deep  space .  
(C red i t :  Naza r i i  Neshche rensky i )



H o w  P u l s a r s  C h a n g e d  S c i e n c e :

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

t o  h u n t  f o r  m o r e  p u l s a r s .  T h e  A r e c i b o  O b s e r v a t o r y  i n  P u e r t o  R i c o ,  t h e  w o r l d ’ s

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

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

h u n d r e d s  o f  t i m e s  p e r  s e c o n d  m i l l i s e c o n d  p u l s a r s .  B y  t h e  m i d  1 9 7 0 s ,  t h e

d i s c o v e r y  o f  b i n a r y  p u l s a r  p r o v i d e d  c o n f i r m a t i o n  o f  E i n s t e i n ’ s  g e n e r a l  r e l a t i v i t y ,

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

g r a v i t a t i o n a l  w a v e s .  

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

X - r a y s  a n d  g a m m a  r a y s ,  t h a n k s  t o  s p a c e  t e l e s c o p e s  l i k e  N A S A ’ s  C h a n d r a  X - r a y  

a n d  F e r m i  G a m m a  r a y  s p a c e  T e l e s c o p e s .  E a c h  o b s e r v a t i o n  h a s  r e v e a l e d  t h e i r

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

k n o w n  p h y s i c s .

P u l s a r s  a s  C o s m i c  C l o c k s  a n d  R u l e r s :

T o d a y  p u l s a r s  a r e  m o r e  t h a n  a s t r o n o m i c a l  c u r i o s i t i e s  t h e y  a r e  a m o n g  t h e  m o s t

p r e c i s e  n a t u r a l  c l o c k s  i n  t h e  u n i v e r s e .  T h e i r  r a d i o  p u l s e s  a r r i v e  w i t h  s u c h

r e g u l a r i t y    s u r p a s s i n g  t h e  a c c u r a c y  o f  a t o m i c  c l o c k s  o n  E a r t h .  B y  c a r e f u l l y

t i m i n g  t h e s e  s i g n a l s ,  a s t r o n o m e r s  c a n  m e a s u r e  t h e  t i n i e s t  s h i f t s  i n  a  p u l s a r ’ s

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

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

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

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

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

s c a l e .

C o n c l u s i o n :

P u l s a r s  r e m i n d  u s  t h a t  e v e n  i n  d e a t h ,  s t a r s  c a n  g u i d e  a n d  i l l u m i n a t e .  T h e y  a r e

l i g h t h o u s e s  o f  t h e  c o s m o s ,  k e e p i n g  t i m e  w i t h  u n f a l t e r i n g  p r e c i s i o n .
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L IGO measu remen t  o f  g r av i t a t i ona l  waves  on  1 1
Feb rua r y  20 16 .  (C red i t :  B .  P .  Abbo t t  e t  a l )

 I l l u s t r a t i on  show ing  t he  NANOGrav  p ro j ec t
obse r v i ng  pu l s a r s .  (C red i t : T .  K l e i n )



As humanity prepares for long duration missions to the Moon, Mars, and beyond,
sustaining l ife in space becomes a major challenge. Carrying al l food, water and
oxygen is impractical for long duration missions. Instead, astronauts must rely on
growing food and recycling vital resources in space. Here, Artif icial Intel l igence (AI)
plays a vital role.

AI in Space Farming
Farming in space requires complete control over the environment. Plants must grow
under artif icial l ight, with recycled water and l imited nutrients. AI-powered systems
use sensors and machine learning to monitor conditions such as temperature,
humidity and carbon dioxide. They can automatical ly adjust l ighting, nutrient delivery
and irrigation to ensure healthy plant growth. AI also detects early signs of disease,
predicts yields and helps optimize l imited resources. This ensures astronauts can rely
on fresh, nutrit ious crops during missions.

AI in Life Support Systems
Beyond food, astronauts need safe air and clean water. AI-driven l ife support systems
manage closed-loop habitats where every drop of water and breath of oxygen must
be recycled. Intel l igent algorithms track air composition, predict resource use and
instantly detect fai lures. Automated corrections prevent l ife threatening situations,
while simulations help design robust, fault tolerant systems for future space colonies.

Companies and Research
NASA and the European Space Agency are leading experiments in AI-assisted
hydroponics and greenhouses aboard the International Space Station. Companies l ike
Bloomfield Robotics focus on crop monitoring, while Paragon Space Development
Corporation develops advanced l ife support technologies. Researchers are also
testing autonomous “farmbots” to manage crops in microgravity.

A Future Beyond Earth
AI for farming and l ife support is more than just space survival it can inspire
sustainable practices on Earth. By learning to grow food and recycle resources in
extreme environments, humanity not only prepares for interplanetary exploration but
also for a greener, more sustainable future at home.

R o l e  O f  A I  i n  S p a c e
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F a r m i n g  a n d  L i f e  S u p p o r t

CSS Fa rms  g rows  roo t  c rops  us i ng  NASA- insp i red
hyd ropon ic  techno logy .  (C red i t :  NASA)

NASA ’ s  B iomass  P roduc t i on  Chambe r  pe r fo rm ing
ve r t i c a l  f a rm ing .  (C red i t :  NASA )



Astronomical Significance
For astronomers, equinoxes serve as key reference points for measuring celestial
coordinates. The September equinox is also known as the autumnal equinox in the
north and vernal equinox in the south, signaling seasonal shifts in daylight,
temperature, and weather patterns.

When and Where to See It
The exact moment of the September equinox in 2025 wil l occur at 12:20 UTC.
While the event is not visually dramatic l ike an eclipse, observers may notice the
Sun rising exactly in the east and setting exactly in the west, a rare al ignment that
happens only twice a year.

The September equinox is a quiet reminder of our planet’s steady motion and
balance. It ’s a perfect occasion to reflect on the interconnected cycles of nature
and the harmony between Earth and sky.
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On September 22, 2025, Earth wil l experience the September equinox, a moment
when day and night are nearly equal worldwide. This astronomical milestone marks
the beginning of autumn in the Northern Hemisphere and spring in the Southern
Hemisphere.

What is an Equinox?
The word equinox comes from the Latin aequus (equal) and nox (night). During an
equinox, the Sun’s apparent path crosses the celestial equator, resulting in nearly
equal lengths of day and night for most locations on Earth.

Why It Happens
Earth’s axis is ti lted by about 23.5 degrees relative to its orbit around the Sun.
Twice a year, in March and September, the ti lt al igns so that the Sun is directly
above the equator, creating the equinoxes.



On 21 September 2025, Saturn reaches opposition, placing it directly opposite the Sun
in Earth’s sky. This al ignment means Saturn wil l be visible al l night, r ising at sunset,
reaching its highest point around midnight, and setting at sunrise. For stargazers, this
is one of the year’s best opportunities to observe the ringed planet at its brightest.

What Opposition Means
Opposition occurs only for planets farther from the Sun than Earth (Mars, Jupiter,
Saturn, Uranus, and Neptune). During this event, the planet is ful ly i l luminated by the
Sun and at or near its closest approach to Earth. For Saturn in 2025, this means a
distance of about 8.55 astronomical units and a disk size of 19.4 arcseconds.

Viewing Saturn This Year
At opposition, Saturn wil l shine at magnitude 0.6 in the constellation Pisces, appearing
as a bright yellowish “star” in the east after sunset. While the planet is easily visible to
the naked eye, binoculars wil l not reveal its famous rings, you’l l need a small telescope.
This year, Saturn’s rings wil l be ti lted by only 2 degrees, appearing almost edge-on
from Earth, making them nearly invisible to our view.

Best Time to Look
The exact moment of opposition occurs at 05:10 GMT (10:40 a.m. IST), but Saturn wil l
be well-placed for viewing for several weeks around this date, remaining visible in the
sky from 6:06 p.m. unti l 6:03 a.m. the next morning. Find a location with a clear
eastern horizon and minimal l ight pollution to get the best view.

Why It’s Worth Watching
Saturn’s opposition offers an ideal viewing window for amateur and professional
astronomers al ike. The planet wil l be bright, large, and perfectly positioned for hours
of observation, a night-long showcase of one of the most captivating worlds in the
solar system.
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I m a g e  C r e d i t :  V i t o  T e c h n o l o g y ,  I n c .



On 23rd September 2025, Neptune wil l reach opposition at 5:10 p.m. IST and it wil l be
there in the night sky from 6:03 p.m. unti l 6:04 a.m. the fol lowing morning. Shining at
magnitude 7.8, Neptune wil l not be visible to the naked eye but can be spotted
through binoculars or a telescope. During this opposition, Neptune wil l appear as a
tiny bluish disk located in the constellation Pisces, close to the faint stars that mark
the region of the autumn sky.

How to Observe Neptune
To find Neptune, look toward the eastern sky after sunset in the opposite direction
from the Sun. Unlike Jupiter or Saturn, Neptune is much fainter, so it requires at least
strong binoculars or a small telescope for a clear view. Through modest telescopes,
Neptune appears as a small , steady blue dot, distinct from twinkling stars. Stargazing
apps can be particularly useful to pinpoint its exact position among the dim
background stars.

Why This Opposition Matters
Opposition is always the most favorable time to view a planet, as it is ful ly i l luminated
by the Sun and remains in the sky throughout the night. For Neptune, this is especial ly
valuable since it is the most distant planet in the Solar System. Around opposition,
Neptune also comes closest to Earth for the year — about 28.9 astronomical units
away — making it appear sl ightly brighter and larger than usual , though sti l l  a challenge
for casual observers.

A Distant Giant Revealed
While Neptune may not dazzle l ike Jupiter or Saturn, its oppositions are important
moments for astronomers and enthusiasts. Careful observation with larger telescopes
can reveal its subtle bluish hue, the hallmark of its methane-rich atmosphere. For
many, simply knowing they are looking at the farthest planet in our Solar System adds
a special sense of wonder to the night sky.
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The September 2025 Eclipse
On 7th September 2025, skywatchers wil l witness a total lunar eclipse. The eclipse wil l begin with a
penumbral phase, fol lowed by the partial and then total stages as the Earth’s shadow steadily covers
the Moon. The maximum eclipse wil l reveal the Moon ful ly immersed in Earth’s umbra, glowing in hues
of copper and red.

A lunar eclipse occurs when the Earth comes directly between the Sun and the Moon, casting its
shadow on the lunar surface. During a total lunar eclipse, the Moon passes completely through the
Earth’s central umbra (the darkest part of its shadow), often turning a striking reddish-orange or
coppery color, commonly referred to as a dramatic “Blood Moon.”

Eclipse Phase Timings (IST)
Penumbral eclipse begins (P1): 8:58 pm IST, Sep 7.
Partial eclipse begins (U1): 9:57 pm IST, Sep 7.
Total eclipse begins (U2 / “red Moon” starts): 11:00 pm IST, Sep 7.
Greatest eclipse: 11:41 pm IST, Sep 7.
Total eclipse ends (U3 / “red Moon” ends): 12:22 am IST, Sep 8.
Partial eclipse ends (U4): 1:26 am IST, Sep 8.
Penumbral eclipse ends (P4): 2:25 am IST, Sep 8.

How to Observe Safely
Unlike solar eclipses, lunar eclipses require no protective equipment. The Moon is perfectly safe to
view with the naked eye, binoculars, or a telescope. In fact, binoculars or small telescopes can
enhance the view, revealing surface details of the Moon as it gradually darkens and reddens.

A Celestial Spectacle
The Total Lunar Eclipse of September 2025 promises to be a memorable event for stargazers and
casual skywatchers al ike. Mark your calendars, gather with friends or astronomy clubs, and enjoy one
of nature’s most beautiful sky shows under the night sky.

Visibility of the Event
This eclipse wil l be widely visible across Africa, Europe, Asia, and Austral ia, with partial visibi l ity in
other regions. In India, observers wil l be able to witness the entire event, from the start of the
penumbral phase unti l the end of the eclipse, making it an excellent opportunity for observation.
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TOTAL LUNAR ECLIPSE

During a total lunar eclipse, the moon appears to turn red while passing through Earth's
shadow. This year features two spectacular total lunar eclipses.
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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
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Conjunction of Moon and Saturn

On September 8th, enjoy a stunning celestial
conjunction as the bright Moon (magnitude –
12.75) pairs with Saturn (magnitude 0.65) in
the eastern sky around 7.30 p.m. This
evening spectacle offers a delightful view for
sky enthusiasts, showcasing the Moon’s
brilliance alongside Saturn’s steady glow, a
sight worth watching and photographing.

Conjunction of Pleiades and Moon
 

On September 12th, witness a dazzling
celestial conjunction as the Moon (magnitude
–12.34) aligns with the Pleiades star cluster
(magnitude 1.59) in the eastern sky around
11.30 p.m. This breathtaking pairing will
il luminate the night, offering stargazers a
magical view of Earth’s natural satellite
beside the sparkling Seven Sisters.

Conjunction of Moon and Jupiter

On September 17th, witness a dazzling
celestial conjunction as the Moon (magnitude
–11.10) aligns with Jupiter (magnitude –1.91)
in the western sky around 2:30 a.m. The
Moon’s radiant glow paired with Jupiter’s
majestic shine creates a breathtaking
spectacle, offering astronomy lovers and
stargazers an unforgettable cosmic treat.

Place: Chennai / Date: 08  September / Time: 07.30 p.m. th

Place: Chennai / Date: 12  September / Time: 11.30 p.m. th

Place: Chennai / Date: 17  September / Time: 02.30 a.m. th



Have you ever thought about how much of your daily life depends on objects quietly orbiting hundreds of
kilometers above your head? Not the moon or distant planets, but thousands of satellites...the unseen
architects of our modern world. That banking app on your phone, the GPS guiding you to a new
restaurant, even the weather forecast you checked this morning...all of this relies on these orbiting
machines. But here’s the catch: this reliance is becoming increasingly fragile. Space, once thought of as
calm and empty, is actually a zone of intense competition.

Think of the internet as the lifeblood of our interconnected society. Satellites are the arteries and veins,
tirelessly moving data around the globe. They make everything possible...from international calls to
military communications. Disrupt that system, and the consequences could be severe. And now, this
critical infrastructure is becoming a potential battleground. Space may look empty, but it is far from
conflict-free.

This is where the United States Space Force comes in. Established in 2019, it isn’t about sci-fi fighting in
orbit. Its “Guardians” have a much more immediate task: protecting America’s interests in space. They
manage GPS, track over 45,000 objects to prevent collisions, and keep vital military satellite
communications running. Essentially, they safeguard our high-tech way of life.

The U.S., however, is not alone. China’s space program has made incredible strides...from landing a rover
on the far side of the moon to building its own space station. China aims to be a leading space power by
2045. In April 2024, it reorganized its military space operations into a separate branch, the People’s
Liberation Army Aerospace Force (PLAAF), to manage its growing satellite fleet. These satellites are
crucial for navigation, intelligence, and even precision strikes.
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So… what exactly do these space forces do? Much of their work is “space domain awareness” that is,
tracking satellites and space debris to know what’s happening up there at all times. But there is a more…
aggressive side as well. Both nations are developing ways to deny the other’s access to space, whether
by jamming signals, dazzling satellites with lasers, or even sending “inspector” satellites that could
interfere with foreign spacecraft.
This rivalry is not just about military power- it is also about technology and economic dominance. While
the U.S. currently spends far more on space...around 69 BILLION dollars in 2022 compared to China’s $16
billion...China’s focused, state-led approach is closing the gap, especially in navigation technology.

Space is no longer just a frontier for exploration. It has become a strategic arena where invisible forces
shape our life on Earth. Just like the universe is full of unseen particles popping in and out of existence,
the quiet actions of satellites and space forces are quietly defining the future. Humanity’s reach into the
cosmos is growing more complex, and the future, it seems, is being written in the stars.

Image Credits:spaceforce.mil

S T U D E N T ' S  C O R N E RS T U D E N T ' S  C O R N E R



Picture Earth as a living, breathing organism—its continents shifting, its oceans rising, its
forests pulsing with change. Most of these changes are invisible to us, but not for long. But
how do scientists keep track of it all? The answer lies beyond Earth itself, in a cutting-
edge satellite called NISAR (NASA-ISRO Synthetic Aperture Radar)—a mission designed to
map and monitor our world like never before.

The NISAR Satellite, a joint project between NASA and the Indian Space Research
Organization (ISRO), was launched on July 30, 2025, from the Satish Dhawan Space Centre
in Sriharikota. India. This satellite is designed to tack changes in Earth’s surface including
land deformation, glacier movement and ecosystem dynamic, using advanced dual-
frequency Synthetic Aperture Radar (SAR) technology.
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Image Credits: NASA

Key features of NISAR: 

Dual - Frequency of SAR: NISAR is the first satellite to use two different radar
frequencies, L - and (24 cm wavelength) and - S - band (12 cm wavelength), to
measure changes in Earth’s surface.

 High - Resolution Imaging: The satellite will capture high resolution images of Earth’s
surface, with a resolution of 3 to 10 meters, and map the entire globe in 12 days.

All weather capability: NISAR’s radar technology allows it to penetrate clouds and
vegetation, making it capable of observing Earth’s surface in all weather conditions, day
or night.

Earth Observation: The satellite will provide detailed observations of Earth’s land and
ice surfaces, including of natural hazards like earthquakes, tsunamis and landslides.

With an expected lifespan of at least three
years, the data it provides will serve scientists,
policymakers, and communities across the
world. In a world facing rapid climate change,
natural disasters, and population pressure,
NISAR will be like a planetary health monitor—
constantly scanning, recording, and alerting us
to Earth’s subtle shifts.

NISAR is more than just a satellite—it’s
humanity’s shared effort to better understand
and protect our only home. By uniting
American technology with Indian innovation,
NISAR will not just orbit Earth; it will help
safeguard it. Every image and every radar
signal will bring us closer to predicting
disasters, protecting communities, and
ensuring a sustainable future.



The attraction ss observable by its effect on the motion of galaxies and the associated
clusters over a region of hundreds of millions of light years across the universe. These
galaxies are observable; all are redshifted in accordance with the Hubble flow. The
variations in the redshifts are known as peculiar velocities and cover a range from 100
km/s to 700km/s depending on the types of galaxies and on the great attractor.

The Great Attractor isn’t the final destination of our motion. Astronomers discovered
that this region itself seems to be moving toward an even larger, more massive
concentration of galaxies known as the Shapley Supercluster (about 650 million light-
years away in the constellation Centaurus).

The Great Attractor remains partly hidden, wrapped behind the dust and stars of our
own Milky Way, but its pull is undeniable. It reminds us that the universe is not only
vast but also full of enigmas that challenge our understanding of gravity, matter, and
cosmic structure. As our telescopes grow sharper and our maps of the cosmos
expand, perhaps one day we’ll uncover the true identity of this unseen giant. Until
then, we are travelers on a journey—carried by the gravitational whisper of something
far greater than ourselves.

Have you ever felt the pull of something you couldn’t see but knew was there? Our
galaxy is experiencing just that—an invisible tug drawing it across the universe at
breakneck speed. Astronomers call this mysterious force the Great Attractor, a hidden
giant in space that has puzzled scientists for decades.

The region of gravitational attraction in intergalactic space and the apparent central
gravitational point of the Laniakea supercluster. This supercluster includes our milky
way as well as about 100000 other galaxies.

The observed attraction suggests a localized concentration of mass having the order
of 10 to the power of 16 solar masses. However, it is observed by the Milky way’s
galactic plane, lying behind the zone of avoidance (ZOA).
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Image Credits: E. Alderson
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A S T R O P H O T O G R A P H S  F R O M
S P A C E  T E A M

Milky way Arm and Moon Captured by Mr Sebin Sebastian, Educator, STEPL.

V I S U A L  A R T S  F R O M  S P A C E
A S S O C I A T E D  A S T R O N O M E R S

Ad i t ya  L 1  PSLV  Rocke t  d rawn  by  Than i shkha  S r i  o f
Casag rand  In te rna t iona lS choo l , Pe rumbakkam ,  U ITS .

Ad i t ya  L 1   d rawn  by  G race  Fe rnandes  o f  Casag rand
In te rna t iona l  Schoo l ,  Pe rumbakkam ,  U ITS .
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Luna  2 ,  l a unched  by  t he  Sov i e t  Un i on  on
Sep tembe r  1 2 ,  1 959 ,  e t ched  i t s e l f  i n
h i s t o r y  a s  t he  f i r s t  spacec r a f t  t o  r each ,
and  impac t ,  a no the r  ce l e s t i a l  body— the
Moon .  Hu r t l i ng  t owa rd  i t s  t a rge t ,  Luna  2
r e l e a sed  a  sod i um  vapo r  c l oud  to  c r ea te
a  v i s i b l e  t r a i l  i n  space ,  a  spec t ac l e
w i t nes sed  f r om obse r va to r i e s  on  Ea r t h .
On  Sep tembe r  14 ,  i t  s t r uck  ea s t  o f  Ma re
Imb r i um ,  nea r  t he  A r i s t i de s ,  A r ch imedes ,
and  Au to l y cus  c r a t e r s ,  ma r k i ng  t he  Moon
w i t h  t i n y  me ta l l i c  pennan t s  i n sc r i bed  w i t h
“USSR  Sep tembe r  1 959 ”  i n  Cy r i l l i c  s c r i p t .

No t  me re l y  a  t echno l og i c a l  f e a t ,  Luna  2 ’ s
m i s s i on  de l i v e r ed  a  s ymbo l i c  ges t u re—a
qu i e t  announcemen t  t ha t  human i t y  had
begun  to  exp l o r e  and  l e a ve  a r t i f a c t s  on
o the r  wo r l d s .  The  momen t  Luna  2 ’ s  r ad i o
s i gna l  ceased ,  h i s t o r y  paused—ushe r i ng  i n
a  new  age  o f  cu r i o s i t y ,  n a t i ona l  p r i de ,
and  e te r na l  wonde r  f o r  t he  Moon  and
beyond .

HISTORICAL EVENTS HAPPENED IN SEPTEMBER

LUNA-2  (Sou rce :  NASA)

Luna 2’s Shimmering Signature
on a New World

Luna 16: Robotic Hands Bring
Home Moon Soil

Luna  16 ,  l a unched  by  t he  Sov i e t  Un i on
i n  Sep tembe r  1 970 ,  became  t he
wo r l d ’ s  f i r s t  f u l l y  r obo t i c  l u na r  s amp le
re t u r n  m i s s i on .  A f t e r  l a nd i ng  i n  Ma re
Fecund i t a t i s ,  i t s  au toma ted  d r i l l
c o l l e c ted  l una r  so i l ,  wh i ch  was  s a f e l y
r e t u r ned  to  Ea r t h— 10 1  g r ams  i n  a l l —
j u s t  1 2  day s  l a t e r .  The  ach i e vemen t
was  a  m i l e s tone :  f o r  t he  f i r s t  t ime ,
l u na r  s amp le s  t r a ve l ed  home  w i t hou t
human  hands ,  ma r k i ng  a  new  e r a  f o r
space  exp l o r a t i on  and  au toma ted
sc i ence .

LUNA-16  (Sou rce :  NASA)
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“Dragonfly isn’ t a miss ion to detec t l ife — i t ’s a
miss ion to invest igate the chemistry that came before

biology here on Earth.”

“Dragonfly isn’ t a miss ion to detec t l ife — i t ’s a
miss ion to invest igate the chemistry that came before

biology here on Earth.”

Exploring Titan: Then & Now
Ti tan ,  Saturn ’s  l a rgest  moon ,  has  fasc inated sc ient i s ts  for  centur ies  s ince i ts  d iscovery  by
Chr is t iaan Huygens in  1655 .  The exp lorat ion of  T i tan began in  earnest  when P ioneer  1 1  f lew
through the Saturn  system on September  1 ,  1979 ,  becoming the f i r s t  spacecraf t  to  s tudy
th is  myster ious  moon .  P ioneer  1 1  conf i rmed T i tan ’s  a tmosphere and character i s t ics ,  set t ing
the s tage for  fu ture  miss ions .

T i tan ,  Saturn ’s  l a rgest  moon ,  has  fasc inated sc ient i s ts  for  centur ies  s ince i ts  d iscovery  by
Chr is t iaan Huygens in  1655 .  The exp lorat ion of  T i tan began in  earnest  when P ioneer  1 1  f lew
through the Saturn  system on September  1 ,  1979 ,  becoming the f i r s t  spacecraf t  to  s tudy
th is  myster ious  moon .  P ioneer  1 1  conf i rmed T i tan ’s  a tmosphere and character i s t ics ,  set t ing
the s tage for  fu ture  miss ions .  

S ince then ,  T i tan has  revea led secrets  of  i t s  th ick ,  hazy  atmosphere and sur face ,  wh ich
inc ludes lakes and r i vers  of  l iqu id  hydrocarbons—miss ion data  pr imar i l y  prov ided by the
Cass in i-Huygens spacecraf t  in  the 2000s .  The Huygens probe made h is tory  by  land ing on
T i tan in  2005 ,  send ing back deta i led images and measurements  f rom i ts  in t r igu ing sur face .
Look ing ahead ,  NASA’s  Dragonf ly  miss ion i s  set  to  launch in  2028 .  Th is  innovat ive
rotorcra f t  w i l l  spend three years  mak ing mu l t ip le  land ings across  T i tan to  s tudy i t s
atmospher ic  and sur face cond i t ions  in  unprecedented deta i l .  Dragonf ly  a ims to  bet ter
understand T i tan ’s  chemist ry ,  geo logy ,  and potent ia l  hab i tab i l i t y ,  cont inu ing human i ty ’ s
quest  to  uncover  the myster ies  of  th is  p lanet- l i ke  moon .

~ Z ib i  Tur t le ,  Pr inc ipa l  Invest igator ,  Johns Hopk ins  App l ied Phys ics  Laboratory  

Ar t i s t ' s  concept  o f  D ragon f l y ' s  en t r y ,
descen t  and  l and ing ,  and  i t s  l i f t o f f  to

exp lo re  the  su r f ace  o f  T i t an .  Sou rce :  NASA
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Mapping Venus from Space: The
Magellan Breakthrough

Rosetta: The First Spacecraft to
Orbit a Comet

Japan’s MINERVA-II1: First
Rovers to Roam an Asteroid

On September  1 ,  1992 ,  NASA’s  Mage l lan  spacecraf t
ach ieved a  h is tor ic  mi lestone by complet ing the f i r s t
comprehens ive map of  Venus 's  sur face .  Launched in  1989
aboard the Space Shutt le  At lant i s ,  Mage l lan  used
synthet ic-aper ture  radar  (SAR)  to  penet rate  Venus 's
dense ,  c loud-covered atmosphere ,  unve i l ing the p lanet ’ s
h idden landscapes wi th  remarkab le  c la r i ty .

Beyond imag ing ,  Mage l lan  used subt le  changes in  i t s  orb i t
to  map Venus ’s  grav i ta t iona l  f ie ld ,  shedd ing l ight  on the
p lanet ’ s  in terna l  s t ructure .  I t s  miss ion ended in  1994 wi th
a cont ro l led crash onto the Venus ian sur face ,  forever
mark ing a  h is tor ic  ach ievement  in  p lanetary  exp lorat ion .

On September  10 ,  2014 ,  the European Space Agency ’s
(ESA)  Roset ta  spacecraf t  made h is tory  as  the f i r s t
spacecraf t  to  orb i t  the nuc leus  of  a  comet ,  spec i f ica l l y
Comet 67P/Churyumov–Geras imenko .  Af ter  a  decade-
long journey launched in  2004 ,  Roset ta  rendezvoused
wi th  the comet  on August  6 ,  2014 ,  and conducted an
unprecedented 17-month s tudy of  the comet ’s  sur face ,
env i ronment ,  and evo lut ion .
In  add i t ion to  the orb i te r ,  Roset ta  car r ied the Ph i lae
lander ,  wh ich per formed the f i r s t  sof t  l and ing on a
comet ’s  sur face in  November  2014 ,  t ransmi t t ing va luab le
data  desp i te  l im i ted bat tery  l i fe .The miss ion ended in
2016 when Roset ta  per formed a  cont ro l led descent  and
land ing on the comet ’s  sur face ,  c los ing the chapter .

On September  21 ,  2018 ,  Japan ’s  Hayabusa2 miss ion made
h is tory  by  dep loy ing the MINERVA-I I 1  rovers—Rover-1A
(HIBOU) and Rover-1B (OWL)—onto astero id  162173
Ryugu .  These t iny ,  hopper-equ ipped rovers  were the f i r s t
operat iona l  robots  to  land and move autonomous ly  on an
astero id ’s  sur face .
The rovers  successfu l l y  t ransmi t ted s tunn ing v isua ls  back
to Hayabusa2 ,  unve i l ing the astero id ’s  sur face and
prov id ing cr i t ica l  ins ights  in to  i t s  compos i t ion and
topography .  MINERVA-I I 1 ’ s  success  advanced astero id
exp lorat ion and he lped pave the way for  Hayabusa2 ’s
sample co l lect ion miss ion .  The rovers  remain  on Ryugu ,
s i lent  sent ine ls  mark ing a  groundbreak ing moment  in
robot ic  p lanetary  exp lorat ion .

Th ree  impac t  c r a te r s  a re  d i sp l ayed
in  th i s  t h ree-d imens iona l

pe r spec t i ve  v i ew o f  t he  su r f ace  o f
Venus .  NASA/JPL-Ca l tech

An  i l l u s t r a t i on  o f  Ph i l ae .
C red i t :  ESA/ATG med ia l ab

An  a r t i s t ' s  i l l u s t r a t i on  o f  Hayabusa2 ' s
M INERVA- I I 1A  and  M INERVA- I I 1B

rove r s  exp lo r i ng  the  su r f ace  o f  t he
as te ro id  Ryugu .  ( Image  c red i t :  JAXA)
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The First Direct Detection of
Gravitational Waves

On September  14 ,  2015 ,  h i s tory  was
made when the Laser  In ter ferometer
Grav i ta t iona l-Wave Observatory
(L IGO) detected grav i ta t iona l  waves
for  the very  f i r s t  t ime .  Th is
groundbreak ing observat ion ,  known
as GW150914 ,  captured r ipp les  in
spacet ime caused by the merger  of
two mass ive b lack ho les  near ly  1 .3
b i l l ion  l ight-years  away .

The s igna l  was incred ib ly  br ie f ,
l as t ing less  than a  second ,  yet  i t
car r ied powerfu l  in format ion—
conf i rming a  key pred ict ion of  A lber t
E inste in ’ s  genera l  theory  of  re la t i v i ty
made a  century  ear l ie r .  The b lack
ho les ,  w i th  masses of  about  29 and
36 t imes that  of  the Sun ,  sp i ra led
inward and merged ,  re leas ing energy
equ iva lent  to  three so la r  masses in
grav i ta t iona l  waves .

L IGO’s  detectors ,  located in  Hanford ,
Wash ington ,  and L iv ingston ,
Lou is iana ,  sensed these spacet ime
r ipp les  w i th  ext raord inary  prec is ion ,
measur ing d is tor t ions  thousands of
t imes sma l le r  than the width  of  a
proton .  Th is  d iscovery  marked the
b i r th  of  grav i ta t iona l-wave
ast ronomy ,  open ing a  new window
into the cosmos beyond t rad i t iona l
e lect romagnet ic  observat ion .
Announced pub l ic l y  on February  1 1 ,
2016 ,  the detect ion conf i rmed that
b lack ho le  mergers  occur  in  the
un iverse and that  grav i ta t iona l  waves
can be d i rect l y  measured .

Le f t  to  r i gh t :  Dav id  Shoemake r ,  Ra i ne r  We i s s ,  Ma t thew
Evans ,  E ro tok r i tos  Ka t savoun id i s ,  Ne rg i s  Mava l va l a ,  and  Pe te r

F r i t sche l .  Image  Cred i t s :  B r yce  V i ckmark

The  L IGO obse rva to r y  has  p rov ided  sc i en t i s t s  w i th  the  f i r s t -
eve r  d i r ec t  de tec t i on  o f  g rav i t a t i ona l  waves ,  r i pp les  i n  t he
fab r i c  o f  space t ime  p red i c ted  i n  19 15  by  phys i c i s t  A lbe r t

E i ns te i n .  The  waves  o r i g i na ted  f rom the  merge r  o f  d i s t an t
b l ack  ho les ,  env i s i oned  he re  i n  a  compute r  s imu l a t i on .  Image

Cred i t s :  SXS

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

u n i v e r s e ,  a n d ,  f i t t i n g l y ,  E i n s t e i n ' s  l e g a c y  o n  t h e  1 0 0 t h  a n n i v e r s a r y  o f  h i s  g e n e r a l
t h e o r y  o f  r e l a t i v i t y , "  

~David  Re itze ,  L IGO Laboratory  execut ive  d i rector  of  the  Ca l i forn ia  Inst i tute  of  Technology in
Pasadena .

Th is  monumenta l  ach ievement  not
on ly  earned the 2017 Nobe l  Pr i ze  in
Phys ics  but  a l so revo lut ion ized how
sc ient i s ts  s tudy the most  ext reme
phenomena in  the un iverse .
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Across

3. Astronaut Shubhanshu Shukla returned to Earth aboard which

spacecraft?

4. The Soviet dogs Belka and Strelka orbited earth on spacecraft

____ 5.

5. Name of the joint NASA-ISRO radar satellite launched in July

2025.

7. The Bowen Orbital Spaceport is located in which country?

10. Australia’s Eris rocket launch took place in which city of

Queensland?

Down
1. The Lucy mission’s primary goal is to explore which
group of asteroids?
2. Indian observatory in Tamil Nadu used in astronomy
research?
6. Einstein’s concept linking space and time into one
fabric.
8. First photo of Earth from space was captured by
Explorer____ in 1959.
9. What type of black hole was discovered devouring a
star in a distant galaxy?

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

CROSSWORDCROSSWORDCROSSWORD

Astronomy Word Puzzle
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