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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
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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

CEO ' s  Message
Education is integral to
humankind growth and it
strongly contributes
towards innovation and
developments. Space is
transforming India to
provide better learning
opportunities through
Experiential and Hands-
on learning in the very niche field of
Astronomy and Space Science. Our mission to
build from the grassroots level is what drives
us stronger and to impart scientific
temperament so the next generation can be
entrepreneurs, scientists & astronauts!

Mr. Shivam Gupta,
CEO & MD, SPACE
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Embrac ing  the  w i nds  of  change ,  ISRO  s teps  i n to  a  v i b ran t  ro l e ,  ensu r ing  tha t  the  l i gh t

of  enr i ched  space  know l edge  reaches  every  eager  mind .  I n  th is  dynamic  l andscape ,  a

cons te l la t i on  of  NGOs  and  educa t i ona l  i ns t i t u t i ons  have  r i sen  as  gu i d ing  s tars .  They

weave  the i r  own  f rameworks ,  i nv i t i ng  cu r ious  s t uden ts  to  exp lo re  the  cosmos  through

the  l ens  of  space  sc i ence  and  techno logy .  

I n  the  sp i r i t  of  un i t y ,  SPACE  I nd ia  emerges  as  a  beacon  of  i nsp i ra t i on .  Wi th  a  l egacy

spann ing  2 3  years  i n  As t ronomy ,  Space  Sc ience ,  and  STEM  Educa t i on ,  they  now  s tand

as  an  of f i c ia l  Space  Tu tor  i n  co l labora t i on  w i th  ISRO .  Th is  a l l i ance  marks  a  h is tor i c

s t r ide  i n  I nd ia 's  space  educa t i on  j ou rney ,  a  mi les tone  tha t  sh ines  br igh t  i n  the  cosmos

of  poss ib i l i t i e s .

ISRO  spokesperson  i n  a  s ta temen t  sa id ,  “ ISRO  recogn izes  tha t ,  over  the  years ,  severa l

ins t i t u t i ons  have  come  up  w i th  the i r  own  f ramework  to  teach  space  sc i ence  and

techno logy  to  s t uden ts .  Th is  usua l ly  cons i s ts  of  books  and  l ab  works  tha t  coex i s t  w i th

the  regu l a r  c lass room  cu r r i cu lum .  Add i t i ona l ly ,  con ten t  crea tors  and  on l ine  educa tors

who  make  use  of  soc ia l  media  and  mobi l e  app l i ca t i ons  crea te  a  v i r t ua l  c lass room  to

engage  w i th  s t uden ts .  SPACE  I nd ia  has  s tood  ou t  i n  i ts  ques t  fo r  qua l i t y  space

educa t i on  and  wou l d  add  t remendous ly  to  the  ISRO  Space  Tu tor  program ” .
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Unleashing Curiosity: ISRO's Dynamic
Partnership with SPACE India

SPACE INSIGHTS

I n  a  monumen ta l  s tep

towards  advanc ing

space  educa t i on ,

SPACE  I nd ia ,  a

t ra i lb laz i ng  f i gu re  i n

the  f i e ld ,  i s  thr i l l ed  to

announce  i ts

co l labora t i on  w i th  the

Ind ian  Space  Research

Organ isa t i on  ( ISRO )  as

an  of f i c ia l  Space  Tu tor .

Th is  par tnersh ip

represen ts  a  s ign i f i can t

mi les tone  i n  space

educa t i on ,  as  SPACE

Ind ia  l everages  i ts

exper t i s e  to  enr i ch  the

learn ing  exper i ences  of

asp i r ing  space

en thus ias ts  wor ldw i de .

http://www.space-global.com/
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The  marve l  of  sa te l l i tes

The  ep ic  ta les  of  space  miss ions

The  i ngenu i t y  of  rocke ts

Dr .  Sach in  Bahmba ,  CMD  of  SPACE  I nd ia ,  sa id ,  “As  an  ISRO  Space  Tu tor ,  Space  I nd ia  i s

honored  to  con t r ibu te  to  ou r  na t i on ’s  e f fo r t  to  nu r t u re  sc i en t i f i c  temperamen t  wh i l e

fos ter ing  a  pass ion  fo r  space  exp lo ra t i on  among  ou r  s t uden ts .  We  l ook  fo rward  to

con t i nu i ng  to  de l iver  h igh-qua l i t y  space  educa t i on  and  empower ing  young  minds  to

un lock  the i r  po ten t i a l  as  they  d iscover  more  abou t  the  fasc ina t i ng  rea l i t y  of  space .  Space

Ind ia  embraces  the  oppor t un i t y  to  cu l t iva te  the  nex t  genera t i on  of  space  en thus ias ts  and

pro fess iona l s ” .

As  an  of f i c ia l  Space  Tu tor ,  SPACE  I nd ia  de lves  i n to  top ics  tha t  i gn i te  cu r ios i t y  and  dr ive :

The  s tor i es  w r i t ten  i n  the  s tars

Videos that ignite

curiosity

Presentations that

unveil mysteries

Interactive activities

that turn learning into

an adventure

SPACE India's partnership

with ISRO comes alive

through a treasure trove

of resources:

This dynamic duo aims to

enrich young minds with

the magic of Space Science,

nurturing a generation of

dreamers and doers.

This collaboration doesn't

just enrich minds; it ignites

a cosmic flame within each

learner. With ISRO's

research projects and

missions as guiding lights,

SPACE India leads the way

into a universe of boundless

exploration.

So, as we join hands in this

cosmic dance, we inspire

generations, fostering a

love for learning that

reaches for the stars and

beyond.

The letter of confirmation

as received from the ISRO

Director to the SPACE

India. 
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Human i t y ’ s  th i r s t  fo r  exp lo ra t ion  knows  no  bounds ,  and  when  i t  comes  to  the  vas t
expanse  o f  space ,  tha t  cu r ios i t y  becomes  a  beacon  gu id ing  us  th rough  the  mys te r i es  o f
the  cosmos .  On 19 th  Augus t  2023 ,  a  capt i va t i ng  event  took  p l ace  tha t  un i ted  space
enthus i as t s  under  one  roo f .  EduOdyssey :  Chandrayaan  –  3  and  Beyond ,  a  co l l abora t i ve
e f fo r t  by  SPACE- Ind ia  and  Ba l  Bha ra t i  Pub l i c  Schoo l ,  P i t ampura ,  un fo lded  as  an  i nsp i r i ng
and  en l igh ten ing  jou rney  th rough  the  cosmos .

The  event  was  g raced  by  the  p resence  o f  Mr .  N .  Raghu  Meete i ,  Deputy  D i rec to r  o f  the
D i rec to ra te  o f  Techn ica l  Deve lopment  and  Innova t ion  (DTDI )  a t  the  I nd i an  Space
Resea rch  Organ i sa t ion  ( ISRO) .  The  event  took  o f f  w i th  a  memorab le  moment  as  Dr .
Sach in  Bahmba ,  (CMD) ,  SPACE Ind ia ,  fe l i c i t a ted  Mr .  N .  Raghu  Meete i  w i th  an
ex t rao rd ina ry  g i f t :  a  p i c tu re  o f  the  Chandrayaan  -3  l aunch ,  captu red  by  one  o f  the
educato rs .  Th i s  p i c tu re  has  ach ieved  the  remarkab le  fea t  o f  be ing  fea tu red  i n  the
pres t ig ious  As t ronomy P ic tu re  o f  the  Day  –  NASA.

Mr .  Sh i vam Gupta  (CEO & MD) ,  SPACE –  I nd ia ,  and  Avan i  Pa twa  (CEO) ,  Space
Techno logy  & Educat ion  Pv t .  L td .  honored  Ms .  Son ia  Chhabra ,  V ice  P r i nc ipa l  o f  Ba l
Bha ra t i  Pub l i c  Schoo l ,  P i t ampura .  The  event  was  ce remon ia l l y  i l l um ina ted  as  gues ts  came
togethe r  to  l i gh t  the  t r ad i t i ona l  l amp ,  symbo l i z i ng  the  i l l um ina t ion  o f  know ledge  and  the
beg inn ing  o f  an  event .  Then  V ice  P r i nc ipa l  Ma ’am s tepped fo rward  to  sha re  he r  thoughts
about  the  s ign i f i cance  o f  space  exp lo ra t ion .  Her  words  echoed w i th  g ra t i tude  towards
SPACE- Ind ia  fo r  spea rhead ing  such  an  i nsp i r i ng  event .  She  under l i ned  the  impor tance  o f
ign i t i ng  young  m inds  w i th  cu r ios i t y  and  awe fo r  the  un i ve rse ,  cu l t i va t i ng  the  seeds  fo r
fu tu re  space  exp lo ra t ion .

The  s tage  was  then  taken  by  Mr .  V i k ran t  Na rang ,  CTO o f  Space- Ind ia ,  who  i n i t i a ted  h i s
ta l k  w i th  a  thought-provok ing  quote  f rom ,  Car l  Sagan .  Wi th  th i s ,  he  opened a  ga teway  to
the  awe- insp i r i ng  ach ievements  o f  ISRO.  He  wove  a  na r ra t i ve  tha t  jou rneyed  th rough
t ime ,  f rom the  i ncept ion  o f  ISRO under  the  v i s iona ry  Dr .  V i k ram Sarabha i  to  I nd i a ’ s  f i r s t
sa te l l i t e  l aunch .  Mr .  V i k ran t  Na rang  then  tu rned  the  spot l i gh t  to  the  remarkab le  image  o f
the  Chandrayaan-3  l aunch ,  an  image  tha t  encapsu la ted  the  d reams and  asp i r a t ions  o f  the
na t ion .

The  es teemed Mr .  N .  Raghu  Meete i  then  took  the  s tage  to  sha re  the  i nc red ib le  odyssey
o f  Chandrayaan-3 ,  an  embod iment  o f  I nd i a ’ s  re len t l ess  pu rsu i t  o f  know ledge .  H i s  speech
resonated  w i th  the  ma jes ty  o f  the  un i ve rse ,  the  i n t r i ca te  deta i l s  o f  ou r  so l a r  sys tem and
the  p ro found  s ign i f i cance  o f  ou r  Moon .  
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He e l abora ted  on  the  Chandrayaan-3  m iss ion ,  o f fe r i ng  i ns igh ts  i n to  i t s  ob jec t i ves  and  the
advancements  i t  p romised .  He  a l so  spoke  about  the  fo r thcoming  m iss ions  -  Ad i t ya  L 1  and
Gaganyaan  -  tha t  p romise  to  take  I nd ia ' s  space  exp lo ra t ion  to  new he igh ts .  Mr .  Meete i  a l so
emphas i zed  the  numerous  ca ree r  oppor tun i t i es  tha t  awa i t  young  m inds  pass iona te  about
space .

The  event  took  an  engag ing  tu rn  as  a  f i r es ide  cha t  un fo lded  between  Dr .  Sach in  Bahmba
and Mr .  N .  Raghu  Meete i .  Th i s  cand id  conve rsa t ion  de l ved  i n to  the  nuances  o f  space
exp lo ra t ion ,  the  cha l l enges ,  the  t r i umphs ,  and  the  d reams tha t  d r i ve  the  ques t  fo r
know ledge  beyond ou r  p l ane t .  The  f l oo r  was  then  opened to  a  Q&A sess ion  where
enthus i as t i c  s tudents  posed  i ns igh t fu l  ques t ions  about  Chandrayaan-3 ,  moon co lon i za t ion ,
and  the  fu tu re  o f  space  techno logy .  Mr .  Meete i  a l so  sha red  i n fo rmat ion  about  Yuv i ka ,
ISRO 's  sponsored  Young Sc ien t i s t  p rogram ,  ign i t i ng  young  m inds  w i th  the  poss ib i l i t i e s  tha t
l i e  ahead .

The  event  conc luded  w i th  a  sense  o f  un i t y  as  pa r t i c ipan ts  ga the red  fo r  g roup  photographs ,
encapsu la t i ng  the  sp i r i t  o f  togethe rness  i n  th i s  cosmic  jou rney .  The  As t ronomy Showcase
was  i naugura ted  w i th  a  hyd ro  rocket  l aunch  by  Mr .  Meete i ,  ushe r i ng  i n  a  rea lm o f  i n te rac t i ve
ac t i v i t i es .  A t tendees  immersed  themse l ves  i n  te r res t r i a l  obse rva t ion  us ing  Dobson ian
te lescopes ,  engaged in  as t ronomy-themed games ,  exp lo red  pop rocket r y  and  s tomp
rocket ry ,  watched  comet  mak ing ,  and  were  t rea ted  to  a  d i sp l ay  o f  f asc ina t i ng  as t ronomy
k i t s .
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EduOdyssey: Chandrayaan-3 and
Beyond celebrated human ingenuity,
curiosity, and the unyielding spirit of
exploration. As the event ended,
attendees left with hearts full of wonder
and minds ignited with the spark of
curiosity, ready to embrace the
boundless universe that awaits us all.
For those who missed the chance to
attend in person, the event was live-
streamed on YouTube, enabling viewers
worldwide to join in the cosmic
odyssey.



S P A C E  A R C A D E  t e a m  c o n d u c t e d  t h e i r  6 t h  M o n t h l y  T e l e s c o p i c  E x p e r i e n c e  s e s s i o n  o n  t h e
2 6 t h  o f  A u g u s t  i n  C h e n n a i  a n d  D e l h i  r e s p e c t i v e l y .
P e o p l e  f r o m  v a r i o u s  p l a c e s  j o i n e d  t h e  o b s e r v a t i o n  w i t h  t h e i r  t e l e s c o p e s ,  b i n o c u l a r s ,  a n d
o t h e r  a s t r o n o m i c a l  e q u i p m e n t .  T h e y  l e a r n e d  a n d  e x p e r i e n c e d  t h e  b r e a t h t a k i n g  v i e w  o f
t h e  M o o n  a n d  p l a n e t s  s u c h  a s  S a t u r n .  T h e y  a l s o  l e a r n e d  a b o u t  d i f f e r e n t  t y p e s  o f
t e l e s c o p e s  a n d  c l e a r e d  a l l  t h e i r  q u e r i e s  o n  t h e  A l i g n m e n t  o f  v a r i o u s  t e l e s c o p e s  t h e n  d i d
b a s i c  A s t r o p h o t o g r a p h y .
E v e r y o n e  h a d  t h e i r  h a n d s - o n  t e l e s c o p i c  e x p e r i e n c e  a n d  e n j o y e d  t h e  v i e w  o f  t h e  m o o n
a n d  i t s  c r a t e r s  t h r o u g h  t h e  8 ' '  D o b s o n i a n  t e l e s c o p e  a n d  S c h m i d t – C a s s e g r a i n  t e l e s c o p e
s e t  u p  b y  t h e  S P A C E  t e a m .
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MONTHLY  TELESCOP IC

OBSERVAT ION



A “S t a r  Pa r t y ”  was  se t  up  i n  s choo l s  w i t h  t he  j o i n t  e f f o r t s  o f  t he  As t ronomy  educa to r s  and
s tuden t s  f r om va r i ous  s choo l s ,  on  25 th  Augus t  and  3 1 s t  Augus t .  I n  t h i s  S t a r  Pa r t y ,  a  mu l t i t ude
o f  f un- f i l l ed  As t ronomy-based  ac t i v i t i e s  we re  conduc ted  wh i ch  we re  t ho rough l y  en j o yed  by
peop l e  o f  a l l  age  g roups-  f r om s t uden t s  t o  pa ren t s .  Apa r t  f r om be i ng  a  s t r e s s  bus te r  f o r  t he
ch i l d r en ;  t h i s  was  an  i n t e r ac t i ve ,  i n f o rma t i ve ,  and  f un  zone  i n  t he  schoo l  wh i ch  caugh t
eve r yone ’ s  a t t en t i on .

I t  was  he l d  du r i ng  t he  even i ng  whe re  t he  vo l un tee r s  hand l ed  t he i r  du t i e s  we l l  a nd  he l ped  i n
t he  smoo th  conduc t i on  o f  ac t i v i t i e s .  The re  was  a  p l e t ho r a  o f  f un- f i l l ed  As t ronomy  ac t i v i t i e s
l i k e  Hyd ro  r ocke t r y ,  D i s cove r i ng  t he  s k i e s ,  H i t  t he  space  rock ,  moon  wa l k ,  we igh  you r se l f  on
d i f f e r en t  p l ane t s ,  R i ng  t he  p l ane t s ,  Shoo t  t he  A l i en ,  Ta t too  s t a t i on ,  Qu i z ,  e t c .  S tuden t s
obse r ved  ou r  moon  –  Luna  w i t h  a  50  mm re f r ac to r  t e l e scope  and  Dobson i an  t e l e scope .
S tuden t s  a l so  d i s cove red  ob j ec t s  v i s i b l e  i n  n i gh t  s k y  l i k e  t he  Cons te l l a t i on  O r i on ,  Can i s
Ma jo r ,  a nd  Can i s  M ino r ,  S t a r s  l i k e  S i r i u s ,  P rocyon ,  P l ane t  Venus ,  Sa tu rn ,  e t c .  

The  schoo l  p r i n c i pa l  and  a l l  a s t r onomy  en thus i a s t s  en j o yed  a l l  t he  ac t i v i t i e s  du r i ng  t he  even t
t ho rough l y .  Bo th  s t uden t s  and  pa ren t s  pa r t i c i pa ted  i n  t he  ac t i v i t i e s  w i t h  f u l l  z ea l  and  t hey
tho rough l y  en j o yed  t hem .  Peop l e  we re  amazed  to  see  t he  sc i en t i f i c  t empe ramen t  and  l og i c a l
t h i n k i ng  o f  t he  s t uden t s .  I n  a l l ,  i t  was  a  “ hands-on  ses s i on ”  day  and  was  t ho rough l y  en j o yed
by  eve r yone .  Fo r  many  s t uden t s ,  t h i s  moon  obse r va t i on  even t  se r ved  a s  a  ga teway  to  a  mo re
p ro found  i n t e re s t  i n  a s t r onomy  and  sc i ence .  They  had  t he  oppo r t un i t y  t o  i n t e r ac t  w i t h
a s t r onomer s  and  a sk  ques t i ons  abou t  t he  moon  and  t he  un i ve r se  beyond .  The  moon
obse r va t i on  even t  f o r  s t uden t s  and  pa ren t s  was  mo re  t han  j u s t  an  even i ng  o f  s t a rgaz i ng ;  i t
was  a  j ou rney  o f  d i s cove r y  and  wonde r .  

The  obse r ve r s  l e f t  w i t h  a  newfound  app rec i a t i on  f o r  t he  moon ,  a  deepe r  unde r s t and i ng  o f
l una r  s c i ence ,  and  a  des i r e  t o  con t i nue  exp l o r i ng  t he  mys te r i e s  o f  t he  cosmos .  I n  an  age  o f
sc reens  and  d i s t r ac t i ons ,  t h i s  e ven t  se r ved  a s  a  r em inde r  t ha t  t he  un i ve r se  i s  a  cap t i v a t i ng ,
t ang ib l e ,  and  i n sp i r i ng  p l ace  wa i t i ng  to  be  exp l o red  by  gene r a t i ons  t o  come .
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S P A C I A N S  A C R O S S  T H E  N E W S
I n  t he  r un-up  to  Chand rayaan  3 ' s  imm inen t  l and i ng ,  space  educa to r s  have  a s sumed  the  ro l e
o f  s c i ence  commun i ca to r s .  They ' ve  s imp l i f i ed  t he  m i s s i on ' s  i n t r i c ac i e s ,  mak i ng  i t
comprehens ib l e  to  t he  gene ra l  pub l i c .  Space  educa to r s  we re  ex tens i ve l y  f ea tu red  i n  t op  news
channe l s  l i k e  I nd i a  Today ,  CNN News  18 ,  and  Aa j  Tak ,  a s  we l l  a s  i n  p r i n t  med i a  such  a s  The
T imes  Now and  The  H i ndu .  SPACE I nd i a ' s  s i gn i f i c an t  ach i evemen t  a s  t he  o f f i c i a l  space  t u to r
r ecogn i zed  by  ISRO has  a l so  ga rne red  a t t en t i on .  The i r  e f f o r t s  se r ve  a s  a  v i t a l  l i n k  be tween
the  masses  and  I nd i a ' s  space  exp lo r a t i on  a sp i r a t i ons .

Our esteemed partner school Principal, Mr. Anil Kumar
of DPS Faridabad, praised our space program,
'Universe in the School (UITS)' during the media
coverage of Chandrayaan 3 on Zee Business Channel.
He stated, "Space & Astronomy offers endless
possibilities, there's always something new to learn
and explore about this field. We have initiated a
unique space program for our students called
'Universe for all’, aligned with India's National
Education Policy 2020. This program is available for
the students of classes 1 to 12, providing them with
hands-on learning experiences through the telescope.
They will delve into various space phenomena, such as
the solar system and galaxies, which will satiate their
curiosity about space and astronomy”.
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Astronomy Showcase and Model Exhibition
“A Celestial Delight for All Ages”

A s t r o n o m y ,  o f t e n  r e f e r r e d  t o  a s  t h e  g a t e w a y  t o  t h e  c o s m o s ,  h a s  a n
u n d e n i a b l e  a b i l i t y  t o  s p a r k  c u r i o s i t y  a n d  w o n d e r  a m o n g  p e o p l e  o f  a l l  a g e s .
T h e  A s t r o n o m y  S h o w c a s e  a n d  M o d e l  E x h i b i t i o n ,  a r e  c o l l a b o r a t i v e  e f f o r t s
b e t w e e n  t h e  A s t r o n o m y  E d u c a t o r s  a n d  s t u d e n t s  o f  B a l  B h a r a t i  P u b l i c  S c h o o l
i n  P i t a m p u r a  a n d  D e l h i  P u b l i c  S c h o o l  i n  G r e a t e r  F a r i d a b a d .  T h e s e  e v e n t s
h e l d  d u r i n g  t h e  P a r e n t - T e a c h e r  M e e t i n g s  o n  A u g u s t  0 5 ,  2 0 2 3 ,  i n  B a l  B h a r a t i
P u b l i c  S c h o o l  a n d  A u g u s t  1 9 ,  2 0 2 3 ,  i n  D e l h i  P u b l i c  S c h o o l ,  G r e a t e r
F a r i d a b a d ,  l e f t  a t t e n d e e s  e n t h r a l l e d  w i t h  t h e i r  a r r a y  o f  c e l e s t i a l
e x p e r i e n c e s .

T h e  c o l l a b o r a t i v e  e v e n t ,  w h i c h  c o m b i n e d  e d u c a t i o n  w i t h  e n t e r t a i n m e n t ,
p r o v e d  t o  b e  m o r e  t h a n  j u s t  a  p l a t f o r m  f o r  l e a r n i n g ;  i t  w a s  a  p l a y g r o u n d  f o r
t h e  i m a g i n a t i o n .  V i s i t o r s ,  r a n g i n g  f r o m  e a g e r  s t u d e n t s  t o  i n t r i g u e d  p a r e n t s ,
w e r e  t r e a t e d  t o  p l e n t y  o f  a s t r o n o m y - b a s e d  a c t i v i t i e s  t h a t  t r a n s c e n d e d
t r a d i t i o n a l  c l a s s r o o m  l e a r n i n g .  T h i s  i n i t i a t i v e  s e r v e d  a s  a  s t r e s s - b u s t e r  f o r
s t u d e n t s  w h i l e  c r e a t i n g  a n  i n t e r a c t i v e ,  i n f o r m a t i v e ,  a n d  f u n - f i l l e d  z o n e
w i t h i n  t h e  s c h o o l  p r e m i s e s .

I n  B a l  B h a r a t i  P u b l i c  S c h o o l ,
P i t a m p u r a ,  s t u d e n t s  o f  g r a d e  7
v o l u n t e e r e d  f o r  t h e  s h o w c a s e  a n d
e x p l a i n e d  a c t i v i t i e s  t o  t h e  g u e s t s .
T h e r e  w a s  a  p l e t h o r a  o f  f u n - f i l l e d
A s t r o n o m y  a c t i v i t i e s  l i k e  R i n g  t h e
P l a n e t ,  W e i g h  y o u r s e l f  o n  d i f f e r e n t
p l a n e t s ,  H y d r o  R o c k e t r y ,  C a n  y o u  b e
a n  A s t r o n a u t ,  S t u d e n t s  C o r n e r ,  S h o o t
t h e  A l i e n ,  a n d  S o l a r  o b s e r v a t i o n
u s i n g  s o l a r  f i l t e r  a n d  a  D o b s o n i a n
t e l e s c o p e .  

GALACTICA Space  Group  H igh l ights
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I n  D e l h i  P u b l i c  S c h o o l ,  G r e a t e r  F a r i d a b a d ,  s t u d e n t s  o f  g r a d e  6  p a r t i c i p a t e d
a n d  s h o w c a s e d  t h e i r  a s t r o n o m y - r e l a t e d  w o r k i n g  m o d e l  o n  t h e  t h e m e
“ U n i v e r s e :  B e y o n d  E a r t h ’ s  A t m o s p h e r e ” .  S t u d e n t s  d i s p l a y e d  a  v a r i e t y  o f
o p e r a t i o n a l  m o d e l s ,  i n c l u d i n g  t h o s e  o f  s o l a r  a n d  l u n a r  e c l i p s e s ,  r o t a t i o n  a n d
r e v o l u t i o n ,  r o c k e t  l a u n c h i n g  a n d  s t a g i n g ,  t h e  s o l a r  s y s t e m ,  c o n s t e l l a t i o n s ,
t h e  H u b b l e  S p a c e  T e l e s c o p e ,  t h e  l i f e  c y c l e  o f  a  s t a r ,  t h e  r o t a t i o n  o f  t h e
e a r t h ,  a n d  t h e  p l a n e t  U r a n u s .

S t u d e n t s  a n d  p a r e n t s  e n t h u s i a s t i c a l l y  p a r t i c i p a t e d  i n  t h e  a c t i v i t i e s  a n d
e n j o y e d  t h e m .  P e o p l e  w e r e  a m a z e d  t o  s e e  t h e  s t u d e n t s '  s c i e n t i f i c
t e m p e r a m e n t  a n d  l o g i c a l  t h i n k i n g .  T h e s e  w e r e  “ h a n d s - o n  l e a r n i n g ”  d a y s  a n d
w e r e  e n j o y e d  b y  e v e r y o n e .  T h e  s h o w c a s e  a n d  e x h i b i t i o n  w e r e  a p p r e c i a t e d  b y
e v e r y o n e  i n  t h e  s c h o o l s  a n d  r e c e i v e d  g r e a t  f e e d b a c k  f r o m  s t u d e n t s  a n d
p a r e n t s .

I n  a  w o r l d  t h a t  o f t e n  m o v e s  a t  b r e a k n e c k  s p e e d ,  e v e n t s  l i k e  t h e s e  s e r v e  a s  a
r e m i n d e r  o f  t h e  b e a u t y  o f  s l o w i n g  d o w n ,  l o o k i n g  u p  a t  t h e  s t a r s ,  a n d
w o n d e r i n g  a b o u t  t h e  m y s t e r i e s  o f  t h e  c o s m o s .  T h e  A s t r o n o m y  S h o w c a s e  a n d
M o d e l  E x h i b i t i o n  w i l l  u n d o u b t e d l y  b e  r e m e m b e r e d  a s  a  s h i n i n g  e x a m p l e  o f
h o w  e d u c a t i o n ,  e n t e r t a i n m e n t ,  a n d  i n s p i r a t i o n  c a n  c o m e  t o g e t h e r  t o  c r e a t e  a
c e l e s t i a l  j o u r n e y  f o r  a l l  a g e s .

GALACTICA Space  Group  H igh l ights



The  un i ve r se  has  a  way  o f  cap t i v a t i ng  ou r  imag i na t i ons ,  w i t h  i t s  ce l e s t i a l  wonde r s  and  awe-
i n sp i r i ng  phenomena .  On  t he  30 th  o f  Augus t ,  a  r ema rkab l e  even t  un fo l ded  i n  t he  v i r t ua l  r ea lm ,
a s  t he  iAs t ronomer  C l ub  hos ted  a  l i v e  web ina r  t ha t  de l ved  i n to  t he  cap t i v a t i ng  con j unc t i on  o f
t he  Moon  and  Sa tu rn .  The  web ina r  no t  on l y  un i t ed  a s t ronomy  en thus i a s t s  bu t  a l so  shed  l i gh t  on
the  i n t r i gu i ng  concep t s  o f  con j unc t i on ,  a s t ropho tog raphy ,  and  measu r i ng  t he  vas t  expanse  o f
t he  n i gh t  s ky .

The  web ina r ,  wh i ch  ga rne red  an  imp ress i ve  aud i ence  o f  ove r  100  pa r t i c i pan t s ,  f ea tu red  two
d i s t i ngu i shed  iAs t ronomers  -  K r i p i t a  S r i v a s t ava  and  Sukhman  S i ngh .  The i r  e xpe r t i s e  shone  a s
they  un r ave l ed  t he  mys te r i e s  o f  ce l e s t i a l  e ven t s  and  t he  sc i ence  beh i nd  t hem .

The  foca l  po i n t  o f  t he  web ina r  was  t he  r a re  con j unc t i on  o f  t he  Moon  and  Sa tu rn .  A  con j unc t i on
occu r s  when  two  ce l e s t i a l  bod i e s  appea r  c l o se  toge the r  i n  t he  sky ,  c r ea t i ng  a  mesmer i z i ng
v i sua l  spec tac l e .  K r i p i t a  S r i v a s t ava ,  w i t h  he r  deep  know ledge  o f  a s t ronomy ,  a r t i cu l a t ed  t he
mechan i c s  beh i nd  t h i s  phenomenon ,  exp l a i n i ng  how the  o rb i t a l  pa ths  o f  t he  Moon  and  Sa tu rn
a l i gned  j u s t  r i gh t ,  g i v i ng  u s  a  ce l e s t i a l  dance  to  r emember .

Sukhman  S i ngh ,  an  accomp l i s hed  a s t ropho tog raphe r ,  t ook  pa r t i c i pan t s  on  a  v i s ua l  j ou rney
th rough  t he  a r t  o f  cap tu r i ng  t he  n i gh t  s ky .  He  sha red  t i p s  and  t r i c k s  to  cap tu re  s t unn i ng
images  o f  t he  Moon-Sa tu rn  con j unc t i on ,  i n sp i r i ng  budd i ng  a s t ropho tog raphe r s  to  ven tu re  i n to
the  cap t i v a t i ng  r ea lm  o f  ce l e s t i a l  pho tog raphy .

The  educa t i ona l  e xpe r i ence  d idn ’ t  s top  t he re .  The  c l ub ’ s  e s teemed  educa to r  demons t r a ted  a
“ handy  way  to  measu re  t he  sky ”  showcas i ng  a  t echn ique  t ha t  f a sc i na ted  pa r t i c i pan t s .  Th i s
t echn ique  i n vo l ved  us i ng  one ’ s  hand  to  measu re  t he  appa ren t  d i s t ance  be tween  t he  Moon  and
Sa tu rn  i n  t he  n i gh t  s ky ,  a  s k i l l  t h a t  b r i ngs  t he  va s tness  o f  t he  cosmos  a  l i t t l e  c l o se r  t o  ou r
g r a sp .

GALACTICA Space  Group  H igh l ights
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Exploring the Celestial Dance- iAstronomer Club
 L i v e  W e b i n a r  o n  t h e  M o o n - S a t u r n

C o n j u n c t i o n
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A h igh l i gh t  o f  t he  even t  was  an  engag i ng  ac t i v i t y  des i gned  to  enhance  pa r t i c i pan t s ’
unde r s t and i ng  o f  t he  con j unc t i on .  A t tendees  we re  encou raged  to  measu re  t he  sepa ra t i on
be tween  t he  Moon  and  Sa tu rn  u s i ng  t he  t echn ique  demons t r a ted  ea r l i e r .  Th i s  i n t e r ac t i ve
sess i on  fo s te red  a  sense  o f  i n vo l vemen t  and  hands-on  l ea rn i ng ,  t r ans fo rm ing  t he  web ina r  i n to
an  immers i ve  expe r i ence .

As  t he  even t  d rew  to  a  c l o se ,  t he  aud i ence  was  t r ea ted  to  a  l i v e  v i ew  o f  t he  Moon-Sa tu rn
con j unc t i on  t h rough  te l e scop i c  obse r va t i on .  The  gasps  o f  amazemen t  and  exc i t emen t  f r om
pa r t i c i pan t s  we re  a  t e s t amen t  to  t he  success  o f  t he  web ina r  i n  c rea t i ng  a  deep  connec t i on
be tween  en thus i a s t s  and  t he  ce l e s t i a l  wonde r s  above .

The  iAs t ronomer  C l ub ’ s  l i v e  web ina r  on  t he  Moon-Sa tu rn  con j unc t i on  s t ands  a s  a  r e sound i ng
success .  I t  no t  on l y  un i t ed  i nd i v i dua l s  w i t h  a  sha red  pass i on  fo r  a s t ronomy  bu t  a l so  educa ted
and  i n sp i r ed  t hem to  exp lo re  t he  un i ve r se  a round  us .  W i th  K r i p i t a  S r i v a s t ava  and  Sukhman
S ingh&#39 ; s  expe r t i s e ,  t he  cap t i v a t i ng  concep t s  o f  con j unc t i on  and  a s t ropho tog raphy  came
to  l i f e ,  wh i l e  t he  i n te r ac t i ve  ac t i v i t i e s  made  t he  l e a rn i ng  expe r i ence  t r u l y  un fo rge t t ab l e .

I n  a  wo r l d  whe re  v i r t ua l  connec t i ons  have  become  the  no rm ,  even t s  l i k e  t hese  r em ind  us  o f
t he  beau t y  and  f a sc i na t i on  t ha t  l i e  beyond  ou r  sc reens .  As  we  l ook  to  t he  sk i e s  w i t h  wonde r
and  cu r i o s i t y ,  t he  iAs t ronomer  C l ub ’ s  web i na r  se r ves  a s  a  b r i l l i a n t  examp le  o f  how a  d i g i t a l
p l a t f o rm  can  b r i dge  t he  gap  be tween  en thus i a s t s  and  t he  enchan t i ng  mys te r i e s  o f  t he
cosmos .
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C h a n d r a y a a n - 3  l a n d e d !
Step  i n to  the  rea lm o f  cosmic  t r i umph as  we ce leb ra te  I nd i a ' s  monumenta l  ach ievement  –  the
Chandrayaan-3  moon m iss ion .  Wi th  unwaver ing  dete rm ina t ion  and  p ioneer ing  sp i r i t ,  I nd i a  has
once  aga in  e tched  i t s  name on  the  moon .  On a  h i s to r i c  Ju l y  14 ,  2023 ,  Chandrayaan-3  embarked
on  i t s  jou rney  f rom the  Sa t i sh  Dhawan Space  Cent re  i n  S r i ha r i ko ta ,  l aunch ing  a  wave  o f
exc i tement  tha t  reve rbe ra ted  ac ross  the  un i ve rse .

Th i s  m iss ion  s tands  as  a  beacon  o f  pe rseve rance ,  bu i l d i ng  upon  the  l egacy  o f  Chandrayaan-2 .  I t s
pu rpose  i s  c lea r  –  to  showcase  ou r  p rowess  i n  ach iev ing  sa fe  l una r  l and ings  and  exp lo ra t ions .
Th i s  spacec ra f t  i s  no t  j us t  a  mach ine ;  i t ' s  a  tes tament  to  human ingenu i t y  and  the  l im i t l ess
potent i a l  o f  sc ien t i f i c  exp lo ra t ion .

H I G H L I G H T S  O F  A U G U S T   2 0 2 3

LVM3 - M4

Height
43.5 m

Lift off Mass
642 ton
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The propulsion module carries the Lander and Rover duo, guiding them on their journey until they
embrace the lunar realm at the 100 km mark. It's not just about reaching the moon; it's about
reaching for the stars, armed with knowledge and curiosity. And now, Pragyan, the rover, has
embarked on its lunar voyage. Named after the Sanskrit word for wisdom, Pragyan's footsteps on
the moon are symbolic of India's quest for knowledge and exploration. The Indian Space Research
Organization (ISRO) announced this victory with a fervor that echoed across platforms, from X,
formerly known as Twitter, to every corner of the globe.

"The Ch-3 Rover ramped down from the Lander and
India took a walk on the moon!" proclaimed ISRO,
igniting a wave of celebration. Pragyan descended
onto the moon's surface from the Chandrayaan-3's
Vikram lander, marking India's inaugural successful
moon landing and the world's first near the lunar
south pole. This is a triumph that shines brightly in the
annals of human achievement, a symbol of our
unyielding spirit and pursuit of the unknown.

But this isn't just a victory for ISRO; it's a victory for
all of humanity. It's a reminder that we are bound
together by the vastness of the cosmos and the
boundless potential that resides within us. As we
stand at the precipice of discovery, with "all activities
on schedule" and "all systems normal," we inspire
generations to come, showing them that the stars are
within reach, waiting to unveil their secrets to those
who dare to dream.

Lander caries rover 
which has two payloads, 
while the threee payloads

are in Lander.
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I m a g e s  C a p t u r e d  b y
  C h a n d r a y a a n - 3  R o v e r  a n d  l a n d e r



D a r k  m a t t e r ,  u n l i k e  i t s  c o u n t e r p a r t  d a r k  e n e r g y ,  i s  t h o u g h t  t o  b e  t h e  g l u e  t h a t  b i n d s
g a l a x i e s  t o g e t h e r  t h r o u g h  i t s  g r a v i t a t i o n a l  p u l l .  H o w e v e r ,  i t s  e l u s i v e  n a t u r e  h a s  p o s e d  a
c o n s i d e r a b l e  c h a l l e n g e  t o  s c i e n t i s t s  a i m i n g  t o  d i r e c t l y  o b s e r v e  a n d  s t u d y  i t .  W I M P s  a r e
o n e  o f  t h e  l e a d i n g  c a n d i d a t e s  f o r  d a r k  m a t t e r  p a r t i c l e s  d u e  t o  t h e i r  h y p o t h e s i z e d
p r o p e r t i e s ,  i n c l u d i n g  t h e i r  w e a k  i n t e r a c t i o n  w i t h  r e g u l a r  m a t t e r  a n d  t h e i r  m a s s i v e  n a t u r e .
T o  c a r r y  o u t  t h i s  a m b i t i o u s  q u e s t ,  r e s e a r c h e r s  h a v e  e s t a b l i s h e d  t h e  S a n f o r d  U n d e r g r o u n d
R e s e a r c h  F a c i l i t y  i n  S o u t h  D a k o t a ,  n e s t l e d  a l m o s t  a  m i l e  b e l o w  t h e  s u r f a c e .  S h i e l d e d
f r o m  c o s m i c  r a d i a t i o n  t h a t  c o u l d  i n t e r f e r e  w i t h  t h e  e x p e r i m e n t s ,  t h i s  s u b t e r r a n e a n
l a b o r a t o r y  p r o v i d e s  a n  i d e a l  e n v i r o n m e n t  f o r  t h e  d e t e c t i o n  o f  r a r e  a n d  s u b t l e  p a r t i c l e s
l i k e  W I M P s .
W i t h i n  t h e  f a c i l i t y ,  a n  e x p e r i m e n t  n a m e d  L U X - Z E P L I N  ( L Z )  h a s  t a k e n  c e n t e r  s t a g e .  I t
f e a t u r e s  a  t a n k  f i l l e d  w i t h  l i q u i d  x e n o n ,  w h i c h  i s  i n c r e d i b l y  s e n s i t i v e  t o  t h e  i n t e r a c t i o n s
o f  W I M P s .  T h e  i d e a  i s  t h a t  i f  a  W I M P  w e r e  t o  c o l l i d e  w i t h  a  x e n o n  a t o m ,  i t  w o u l d
p r o d u c e  f a i n t  s i g n a l s  t h a t  c a n  b e  d e t e c t e d  a n d  a n a l y z e d .  T h e  r e s e a r c h e r s  a r e  o n  t h e
l o o k o u t  f o r  t h e s e  e l u s i v e  s i g n a l s ,  w h i c h  w o u l d  s e r v e  a s  d i r e c t  e v i d e n c e  o f  d a r k  m a t t e r ' s
e x i s t e n c e .
H o w e v e r ,  t h e  p u r s u i t  i s  n o t  w i t h o u t  c h a l l e n g e s .  T h e  s e a r c h  r e q u i r e s  e x t r e m e  p r e c i s i o n ,
a s  t h e  s i g n a l s  f r o m  p o t e n t i a l  W I M P  i n t e r a c t i o n s  a r e  e x p e c t e d  t o  b e  i n c r e d i b l y  f a i n t .
D i s t i n g u i s h i n g  t h e s e  s i g n a l s  f r o m  b a c k g r o u n d  n o i s e  i s  a  c o m p l e x  t a s k  t h a t  d e m a n d s
c u t t i n g - e d g e  t e c h n o l o g y  a n d  t h o r o u g h  d a t a  a n a l y s i s .
T h e  e f f o r t s  t o  o b s e r v e  W I M P s  i n  S o u t h  D a k o t a ' s  u n d e r g r o u n d  l a b o r a t o r y  h o l d  t h e
p r o m i s e  o f  u n r a v e l i n g  o n e  o f  t h e  m o s t  p e r p l e x i n g  c o s m i c  e n i g m a s .  S u c c e s s  c o u l d
r e v o l u t i o n i z e  o u r  u n d e r s t a n d i n g  o f  t h e  u n i v e r s e ' s  c o m p o s i t i o n  a n d  t h e  f o r c e s  t h a t  s h a p e
i t .  A s  r e s e a r c h e r s  d e l v e  d e e p e r  i n t o  t h e  E a r t h  i n  t h e i r  q u e s t  t o  u n c o v e r  t h e  s e c r e t s  o f
d a r k  m a t t e r ,  t h e y  a r e  p u s h i n g  t h e  b o u n d a r i e s  o f  h u m a n  k n o w l e d g e  a n d  p a v i n g  t h e  w a y
f o r  n e w  d i s c o v e r i e s  t h a t  c o u l d  r e s h a p e  t h e  f i e l d  o f  p h y s i c s .
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CAN THIS MACHINE FINALLY
HUNT DOWN DARK MATTER ?

I n  t h e  q u e s t  t o  u n r a v e l  t h e  m y s t e r i e s  o f  t h e
c o s m o s ,  s c i e n t i s t s  h a v e  e m b a r k e d  o n  a
g r o u n d b r e a k i n g  m i s s i o n  d e e p  b e n e a t h  t h e  E a r t h ' s
s u r f a c e .  T h e  f o c u s  o f  t h e i r  e n d e a v o r  i s  d a r k
m a t t e r ,  a n  e n i g m a t i c  s u b s t a n c e  t h a t  c o n s t i t u t e s  a
s i g n i f i c a n t  p o r t i o n  o f  t h e  u n i v e r s e .  W i t h  a  u n i q u e
e x p e r i m e n t a l  p r o g r a m  t a k i n g  p l a c e  i n  S o u t h
D a k o t a ,  r e s e a r c h e r s  a r e  h u n t i n g  f o r  a  s p e c i f i c
t y p e  o f  d a r k  m a t t e r  p a r t i c l e  c a l l e d  W I M P s  –
W e a k l y  I n t e r a c t i n g  M a s s i v e  P a r t i c l e s .



Roscosmos has reported that Luna 25 has crashed on the surface.
Luna 25,  also designated the Luna-Glob-Lander,  is  a Russian lunar lander mission
that launched on 10 August 2023. It  is  targeted to the south polar region of the
Moon. There are two primary scientif ic objectives of the mission: to study
composit ion of the polar regol ith,  and to study the plasma and dust components
of the lunar polar exosphere.
The lander has a four-legged base containing the landing rockets and propel lant
tanks,  an upper compartment holds the solar panels ,  communication equipment,
on-board computers ,  radiothermal heaters and radiators ,  and most of the science
apparatus.  Dry mass is about 800 kg, and it is  expected to have roughly 950 kg of
propel lant at launch. The lander has a 1 .6 meter-long Lunar Robotic Arm (LRA, or
Lunar Manipulator Complex) to remove and col lect the surface regol ith to depths
of 20 to 30 cm. The LRA is equipped with a scoop (175 cubic cm volume) and a
sample acquisit ion tool ,  a 4.7 cm long tube with an internal diameter of 1 .25 cm.
The arm has four degrees of freedom / rotations: azimuthal ,  shoulder ,  elbow, and
wrist/scoop. Total  mass of the LRA is 5.5 kg,  it  uses 30 W nominal ,  and 50 W
maximum power.
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Russia's Luna-25 Space
 craft crashes into Moon 
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There are e ight  sc ience instruments .  ADRON-LR is  a  gamma-ray and neutron
spectrometer  to study the surface regol i th .  ARIES-L detects  charged part ic les
and neutra ls  in  the polar  exosphere .  L IS-TV-RPM, an infrared spectrometer ,
measures surface water  and OH and is  mounted on the LRA.  The LASMA-LR
mass spectrometer  wi l l  measure the composit ion of  regol i th  samples  (1  -  2
cubic  cm) f rom the LRA us ing laser  ablat ion .  The PML detector  wi l l  study dust
in  the polar  exosphere .  STS-L is  a  panoramic and loca l  imaging system.
THERMO-L wi l l  study the regol i th  thermal  propert ies ,  and the lander  wi l l  a lso
carry  a  laser  retroref lector  panel .  Data t ransmiss ion rates  back to Earth are
planned to be 4 Mbits/sec .

Luna 25 launched on 10 August  2023 at  23:10 UTC (7:10 pm EDT,  2 :10 a .m.
August  11  Moscow Time)  f rom Vostochny Cosmodrome.  The launch was on a
Soyuz-2 Fregat into Earth orbit .  I t  then f i red the Fregat upper  stage again to
go into a  lunar  t ransfer  orbit .  On 16 August  at  08:57 UT,  i t  reached the Moon
and f i red i ts  engines to enter  lunar  orbit .  On August  19 at  11 :10 UT i t  f i red i ts
engines to go into i ts  pre- landing orbit ,  but  at  11 :57 UT communicat ions were
lost .  I t  reportedly  has crashed on the lunar  surface .

The fo l lowing is  the miss ion p lan i f  i t  had made a successfu l  landing.  Landing
would have been in  the region of  the lunar  south pole ,  the main landing s i te
was at  69.545 S ,  43 .544 E ,  north of  Bogus lavsky crater .  The reserve landing
s ite  was at  68.773 S and 21 .21  E ,  southwest  of  Manzin i  crater .  Both coordinate
points  are centers  of  15 x  30 km landing e l l ipses .  The lander  was expected to
operate on the lunar  surface ,  studying surface regol i th  and exospher ic  dust
and part ic les ,  for  one year .  Source:NASA

(Image Credit: Generative AI by Rahul Gupta/India Today)
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NASA’s Ingenuity Mars
Helicopter Flies Again After

Unscheduled Landing

GALACTICA

NASA’s Ingenuity Mars Hel icopter
successful ly completed its 54th f l ight on
Aug. 3 ,  the f i rst f l ight s ince the
hel icopter cut i ts July 22 f l ight short .
The 25-second up-and-down hop
provided data that could help the
Ingenuity team determine why its 53rd
f l ight ended ear ly .

F l ight 53 was planned as a 136-second
scouting f l ight dedicated to col lect ing
imagery of the planet ’s surface for the
Perseverance Mars rover science team.
The compl icated f l ight prof i le included
f ly ing north 666 feet (203 meters) at an
alt i tude of 16 feet (5 meters) and a
speed of 5.6 mph (2.5 meters per
second) ,  then descending vert ical ly to 8
feet (2 .5 meters) ,  where i t  would hover
and obtain imagery of a rocky outcrop.
Ingenuity would then cl imb stra ight up
to 33 feet (10 meters) to a l low its hazard
divert system to in it iate before
descending vert ical ly to touch down.

Instead, the hel icopter executed the f i rst
half  of i ts autonomous journey,  f ly ing
north at an alt i tude of 16 feet (5 meters)
for 466 feet (142 meters) .  Then a f l ight-
contingency program was tr iggered, and
Ingenuity automatical ly landed. The total
f l ight t ime was 74 seconds.
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“Since the very f i rst f l ight we have included a
program cal led ‘LAND_NOW’ that was designed to
put the hel icopter on the surface as soon as
possible i f  any one of a few dozen off-nominal
scenar ios was encountered,”  said Teddy Tzanetos,
team lead emeritus for Ingenuity at NASA’s Jet
Propuls ion Laboratory in Southern Cal i fornia .
“Dur ing Fl ight 53,  we encountered one of these,
and the hel icopter worked as planned and
executed an immediate landing.”
The Ingenuity team is conf ident that the ear ly
landing was tr iggered when image frames from the
hel icopter ’s navigat ion camera didn’t sync up as
expected with data from the rotorcraft ’s inert ia l
measurement unit .  The unit measures Ingenuity ’s
accelerat ion and rotat ional rates – data that makes
it possible to est imate where the hel icopter is ,  how
fast i t  is moving, and how it  is or iented in space.
This was not the f i rst occasion on which image
frames were dropped by the hel icopter ’s Navcam
during a f l ight .  Back on May 22,  2021 ,  mult ip le
image frames were dropped, result ing in excessive
pitching and rol l ing near the end of Fl ight 6.

After Fl ight 6,  the team updated the f l ight
software to help mit igate the impact of dropped
images, and the f ix worked wel l  for the subsequent
46 f l ights .  However ,  on Fl ight 53 the quant ity of
dropped navigat ion images exceeded what the
software patch al lows.

“Whi le we hoped to never tr igger a LAND_NOW,
this f l ight is a valuable case study that wi l l  benef it
future aircraft operat ing on other worlds ,”  said
Tzanetos. “The team is working to better
understand what occurred in Fl ight 53,  and with
Fl ight 54’s success we’re conf ident that our baby
is ready to keep soar ing ahead on Mars.”



Astronomers have unvei led a capt ivat ing
spectacle – a jet of highly magnetic plasma
hur led into space by a voracious black hole ,
feast ing on gas and dust .  This enigmatic dance,
l ike a cosmic heartbeat ,  is no ordinary s ight .

Astronomers,  armed with the Five-hundred-
meter Aperture Spher ical  radio Telescope
(FAST) in China,  have captured this celest ia l
phenomenon. Our star of the show is GRS
1915+105, a mesmeriz ing object known for i ts
pecul iar behavior .  This cosmic duo comprises a
regular star orbit ing a stel lar black hole – a
powerful  ent ity born from the ashes of a massive
star .  As they waltz through space, a cosmic
drama unfolds.  The star 's mater ia l  spira ls into the
black hole ,  a cosmic gulp that sends a fract ion of
it  spira l ing outward. This outward rush forms a
jet ,  a cosmic fountain that emerges from the
black hole 's poles.

Wei Wang, a professor of astrophysics at Wuhan
Univers ity in China and lead author of this
research,  expla ins ,  "The pecul iar s ignal has a
rough per iod of 0.2 seconds or a frequency of
about 5 Hertz .  Such a s ignal does not a lways
exist and only shows up under specia l  physical
condit ions. "  Luck smi led upon the team, a l lowing
them to witness this cosmic symphony twice,  in
January 2021 and June 2022.

GRS 1915+105 holds the key to a myster ious
realm known as a microquasar – a celest ia l
cousin to the quasars that l ight up the cosmos.
Quasars ,  those dazzl ing galact ic centers ,  house
supermassive black holes that dwarf even our
sun. 

Stellar Blink: Unveiling the
Enigmatic Dance of a Cosmic Jet
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Unlocking the Universe's Hum through Gravitational
waves
In a mi lestone achieved ear l ier th is year ,  after 15 years
of meticulous pursuit ,  scient ists have at last tuned in to
the gent le background murmur of low-frequency
gravitat ional waves that reverberate through the
expanse of our cosmos. With this harmonious revelat ion
comes the commencement of an arduous yet
exhi larat ing endeavor:  the quest to pinpoint the or igins
of these subt le undulat ions in the fabr ic of spacet ime.

The breakthrough emanates from the efforts of
researchers united under the North American Nanohertz
Observatory for Gravitat ional Waves (NANOGrav)
col laborat ion. Their journey encompassed the scrut iny
of 68 swift ly rotat ing neutron stars ,  or pulsars ,  celest ia l
bodies that emit radiat ion in predictable cycles toward
Earth.  These pulsars metamorphose into precis ion
chronometers known as "pulsar t iming arrays. "

As gravitat ional waves r ipple across the cosmic stage,
they choreograph a dance that compresses and
stretches the very fabr ic of spacet ime. This
orchestrat ion intertwines with the data col lected by
pulsar t iming arrays ,  eventual ly harmoniz ing into a
detectable s ignal ,  a symphony of information known as
a "spectra. "  This composit ion awaits the scrut iny of
scient ists ,  invit ing them to decipher the secrets
encoded within i ts notes.

A diagram i l lustrat ing the gravitat ional wave spectrum and the detectors needed to
hunt for these r ipples in spacet ime. ( Image credit :  NASA Goddard Space Fl ight

Center)



Ch ina ' s  space  agency ,  the  Ch ina  Nat iona l  Space  Admin i s t r a t ion  (CNSA) ,  has
taken  a  g roundbreak ing  s tep  i n  advanc ing  l una r  exp lo ra t ion  and  i n te rna t iona l
co l l abora t ion .  Fo l l ow ing  the  success fu l  re tu rn  o f  the  Chang 'e  5  m iss ion ,  wh ich
co l l ec ted  l una r  samp les ,  Ch ina  has  announced i t s  dec i s ion  to  open  these
prec ious  samp les  to  i n te rna t iona l  resea rche rs  fo r  sc ien t i f i c  examina t ion .  Th i s
move  s ign i f i es  Ch ina ' s  commi tment  to  p romot ing  g loba l  sc ien t i f i c  coopera t ion
and  expand ing  human i t y ' s  unders tand ing  o f  the  Moon ' s  compos i t i on  and
h i s to ry .

The  Chang 'e  5  m iss ion ,  l aunched in  l a te  2020 ,  marked  a  s ign i f i can t
ach ievement  fo r  Ch ina ' s  space  p rogram as  i t  a imed to  co l l ec t  samp les  f rom the
Moon ' s  su r face  and  b r i ng  them back  to  Ea r th .  The  m iss ion ' s  success  i n
accomp l i sh ing  th i s  comp lex  task  has  now paved  the  way  fo r  i n te rna t iona l
resea rche rs  to  access  these  l una r  samp les ,  mark ing  an  unprecedented  ges tu re
o f  t r anspa rency  and  co l l abora t ion  i n  the  f i e ld  o f  space  exp lo ra t ion .

By  a l l ow ing  sc ien t i s t s  f rom a round  the  wor ld  to  s tudy  the  l una r  samp les ,  Ch ina
i s  cont r ibu t i ng  to  the  advancement  o f  l una r  sc ience  on  a  g loba l  sca le .  These
samp les  ho ld  c ruc i a l  i n fo rmat ion  about  the  Moon ' s  geo log ica l  evo lu t ion ,  i t s
re l a t ionsh ip  w i th  Ea r th ,  and  the  b roader  h i s to ry  o f  the  so l a r  sys tem.
In te rna t iona l  resea rche rs  w i l l  have  the  oppor tun i t y  to  ana l yze  the  samp les
us ing  cu t t i ng-edge techno logy  and  sha re  the i r  f i nd ings ,  po ten t i a l l y  l ead ing  to
new ins igh ts  and  d i scove r ies .
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CHANG'E-5:  CHINA'S MOON
SAMPLE RETURN MISSION

Th i s  move  a l so  s ign i f i es  a
b roader  sh i f t  i n  the
l andscape  o f  space
exp lo ra t ion .  T rad i t i ona l l y ,
space  m iss ions  have  been
dr i ven  by  compet i t i on
between  na t ions .  However ,
Ch ina ' s  dec i s ion  to  sha re
i t s  l una r  samp les
demonst ra tes  a  w i l l i ngness
to  t r anscend  po l i t i ca l
boundar ies  i n  pu rsu i t  o f
sc ien t i f i c  know ledge .  Th i s
open  approach  to
co l l abora t ion  cou ld  se rve
as  a  mode l  fo r  fu tu re
in te rna t iona l  space
miss ions ,  fos te r i ng  a  sp i r i t
o f  coopera t ion  tha t
benef i t s  a l l  o f  human i t y .



As resea rche rs  beg in  to  examine  the  Chang 'e  5  l una r  samp les ,  the  g loba l  sc ien t i f i c
commun i t y  an t i c ipa tes  exc i t i ng  d i scove r ies  tha t  cou ld  reshape  ou r  unders tand ing  o f
the  Moon ' s  h i s to ry  and  i t s  ro le  i n  shap ing  the  so l a r  sys tem.  The  da ta  genera ted  f rom
these  samp les  w i l l  con t r ibu te  to  ongo ing  s tud ies  o f  l una r  geo logy ,  impact  h i s to ry ,
and  p l aneta ry  evo lu t ion ,  en r i ch ing  ou r  know ledge  o f  both  Ea r th ' s  ce les t i a l  ne ighbor
and  the  b roader  cosmos .

I n  conc lus ion ,  Ch ina ' s  dec i s ion  to  make  the  Chang 'e  5  l una r  samp les  ava i l ab le  to
in te rna t iona l  resea rche rs  i s  a  commendab le  s tep  towards  fos te r i ng  g loba l  sc ien t i f i c
co l l abora t ion  and  advanc ing  ou r  unders tand ing  o f  the  Moon .  Th i s  move  h igh l i gh ts
the  potent i a l  fo r  space  exp lo ra t ion  to  un i te  human i t y  i n  the  pu rsu i t  o f  know ledge ,
t r anscend ing  po l i t i ca l  boundar ies  and  i nsp i r i ng  new leve l s  o f  coopera t ion  i n  the
rea lm o f  sc ien t i f i c  d i scove ry .  

As  resea rche rs  beg in  to  examine  the  Chang 'e  5  l una r  samp les ,  the  g loba l  sc ien t i f i c
commun i t y  an t i c ipa tes  exc i t i ng  d i scove r ies  tha t  cou ld  reshape  ou r  unders tand ing  o f
the  Moon ' s  h i s to ry  and  i t s  ro le  i n  shap ing  the  so l a r  sys tem.  The  da ta  genera ted  f rom
these  samp les  w i l l  con t r ibu te  to  ongo ing  s tud ies  o f  l una r  geo logy ,  impact  h i s to ry ,
and  p l aneta ry  evo lu t ion ,  en r i ch ing  ou r  know ledge  o f  both  Ea r th ' s  ce les t i a l  ne ighbor
and  the  b roader  cosmos .

I n  conc lus ion ,  Ch ina ' s  dec i s ion  to  make  the  Chang 'e  5  l una r  samp les  ava i l ab le  to
in te rna t iona l  resea rche rs  i s  a  commendab le  s tep  towards  fos te r i ng  g loba l  sc ien t i f i c
co l l abora t ion  and  advanc ing  ou r  unders tand ing  o f  the  Moon .  Th i s  move  h igh l i gh ts
the  potent i a l  fo r  space  exp lo ra t ion  to  un i te  human i t y  i n  the  pu rsu i t  o f  know ledge ,
t r anscend ing  po l i t i ca l  boundar ies  and  i nsp i r i ng  new leve l s  o f  coopera t ion  i n  the
rea lm o f  sc ien t i f i c  d i scove ry .
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LUNAR SURFACE PANORAMA FROM CHANG'E-5  Ch ina ' s  Chang 'e-5
spacec ra f t  captu red  th i s  image  o f  the  l una r  su r face  shor t l y  a f te r  l and ing  i n
the  Ocean  o f  S to rms  on  1  December  2020 . Image :  CNSA /  CLEP



UNPRECEDENTED INSIGHTS INTO THE RED

PLANET'S ROTATION
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I n  a  remarkab le  sc ien t i f i c  fea t ,  resea rche rs  have  ach ieved  the  most  accu ra te
measu rements  eve r  recorded  o f  Mars '  ro ta t ion .  Th i s  ach ievement  not  on l y  captu res  the
p lanet ' s  ro ta t ion  bu t  a l so  revea l s  the  i n t r i ca te  wobb le  caused  by  the  chu rn ing  o f  i t s
mo l ten  meta l  co re .  Pub l i shed  i n  a  recent  Natu re  paper ,  th i s  b reak th rough  i s  anchored  i n
the  da ta  amassed  by  NASA 's  I nS igh t  Mars  l ander ,  wh ich  d i l i gen t l y  opera ted  fo r  fou r
yea rs  un t i l  i t s  ex tended m iss ion  conc luded  in  December  2022  due  to  power  dep le t ion .

The  focus  o f  the  i nves t iga t ion  res ted  on  one  o f  I nS igh t ' s  i ns t rumenta l  marve l s :  the
Rota t ion  and  In te r io r  S t ruc tu re  Exper iment ,  abbrev i a ted  as  R ISE .  By  ha rness ing  a  rad io
t ransponder  and  a  ne twork  o f  an tennas ,  sc ien t i s t s  uncovered  a  subt le  acce le ra t ion  i n
Mars '  ro ta t ion ,  approx imate l y  4  m i l l i a rcseconds  pe r  yea r ² .  Th i s  nuanced a l te ra t ion
cor responds  to  a  f r ac t iona l  reduct ion  i n  the  Mar t i an  day ' s  l ength ,  measu red  i n
m i l l i seconds  annua l l y .

Comparab le  to  an  i ce  ska te r  who  ad jus t s  the i r  sp in  by
ex tend ing  and  then  re t rac t i ng  the i r  a rms ,  the
red i s t r ibu t ion  o f  a  p l ane t ' s  mass  can  t r i gge r
acce le ra t ion .  D r .  B ruce  Banerd t ,  t he  p r i nc ipa l
i nves t iga to r  o f  I nS igh t  a t  NASA 's  Je t  P ropu l s ion
Labora to ry  i n  Southe rn  Ca l i fo rn i a ,  exp ressed  p ro found
enthus i asm fo r  th i s  m i l es tone .  He  remarked ,  " I t ' s  t ru l y
remarkab le  to  obta in  th i s  l a tes t  measu rement  w i th  such
prec i s ion .  My  i nvo l vement  i n  the  endeavor  to  dep loy  a
geophys ica l  s ta t ion  l i ke  I nS igh t  on  Mars  spans  decades ,
and  ach ievements  l i ke  th i s  va l i da te  the  re len t l ess  e f fo r t s
i nves ted  ove r  the  yea rs . "

As  the  mys te r i es  o f  Mars  cont i nue  to  un fo ld ,  t h i s
ach ievement  s tands  as  a  tes tament  to  the  re len t l ess
pu rsu i t  o f  know ledge  and  the  remarkab le  advancements
tha t  fue l  ou r  unders tand ing  o f  the  cosmos .

This annotated artist’s concept of NASA’s InSight lander on Mars points out the antennas
on the spacecraft’s deck. Along with a radio transponder in the lander, these antennas
make up an instrument called the Rotation and Interior Structure Experiment, or RISE.

Credits: NASA/JPL-Caltech

The  cause  o f  th i s  de l i ca te
acce le ra t ion  rema ins
ensh rouded in  mys te ry .
Resea rche rs  p ropose  a
range  o f  poss ib i l i t i e s ,
i nc lud ing  the  accumu la t ion
o f  i ce  on  the  po la r  caps  o r
the  phenomenon o f  pos t-
g lac i a l  rebound ,  where
l andmasses  exper ience
e leva t ion  a f te r  be ing
ensconced beneath  i ce .  



Dark energy ,  a  perp lex ing force that  shapes the fate of  our un iverse ,  cont inues to baff le
sc ient ists  even a quarter-century after  i ts  in i t ia l  ident i f icat ion .  Discovered two and a ha l f
decades ago,  dark energy was found to be the dr iv ing factor  behind the accelerated expans ion
of the cosmos.  However ,  i ts  t rue nature and or ig in remain en igmat ic ,  leav ing researchers and
astronomers with more quest ions than answers .

Imagine the un iverse as an ever-expanding ba l loon ,  with ga lax ies l ike dots on i ts  surface.
In i t ia l ly ,  sc ient ists  thought grav i ty  was s lowing down th is  expans ion .  But when they observed
distant exploding stars ca l led supernovae ,  they made an astonish ing rea l izat ion :  the un iverse
was actua l ly  expanding at  an accelerat ing rate .  Th is  def ied a l l  expectat ions and led to the idea
of dark energy – an inv is ib le force counteract ing grav i ty 's  pu l l ,  push ing ga lax ies apart .

25 YEARS AFTER ITS
DISCOVERY,  DARK ENERGY
REMAINS FRUSTRATINGLY

ELUSIVE
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Efforts to unrave l  dark energy 's  secrets have been met with f rustrat ion .  Sc ient ists  have
proposed var ious theor ies ,  f rom modif icat ions to E inste in 's  theory of  grav i ty  to the ex istence of
exot ic part ic les .  However ,  d i rect  ev idence remains e lus ive ,  pr imar i ly  because dark energy
interacts so weakly with matter  and l ight .

One common theory is  that  dark energy is  re lated to a property of  space i tse l f ,  often referred to
as "cosmologica l  constant . "  Th is  idea suggests that  empty space conta ins energy that  dr ives the
universe 's  expans ion .  Yet ,  conf i rming th is  theory requi res prec ise measurements and
observat ions that  are cha l lenging to obta in .

In  the next 25 years ,  sc ient ists  hope to develop more advanced instruments and te lescopes that
can peer deeper into space and t ime.  By gather ing more data and improv ing our understanding
of the cosmos,  we may f ina l ly  uncover the nature of  dark energy .  Unt i l  then ,  th is  myster ious
force cont inues to remind us of  how much we have yet to learn about the un iverse we ca l l
home.



Neptune ,  the  en igmat i c  i ce  g i an t  l oca ted  on  the  ou te r  f r i nges  o f  ou r  so l a r  sys tem ,
has  recent l y  encounte red  a  pe rp lex ing  phenomenon tha t  has  l e f t  sc ien t i s t s  and
as t ronomers  as tounded .  I t s  cha rac te r i s t i c  c louds ,  wh ich  have  long  cont r ibu ted  to
the  p l anet ' s  d i s t i nc t  appea rance  and  a tmosphere ,  have  mys te r ious l y  van i shed .  As
resea rche rs  de l ve  i n to  th i s  unprecedented  event ,  a  su rp r i s i ng  suspect  has
emerged :  the  Sun .

Neptune ' s  a tmosphere  i s  composed p r imar i l y  o f  hyd rogen  and  he l i um ,  a long  w i th
t races  o f  methane ,  wh ich  l ends  the  p l anet  i t s  s t r i k i ng  b lue  hue .  The  p resence  o f
c louds  i n  i t s  a tmosphere  has  been  a t t r ibu ted  to  the  condensa t ion  o f  methane  a t
d i f fe ren t  a l t i t udes ,  c rea t i ng  i n t r i ca te  c loud  fo rmat ions  tha t  add  to  the  p l anet ' s
a l l u re .  However ,  recent  obse rva t ions  by  te lescopes  and  space  p robes  have
revea led  a  s ta r t l i ng  absence  o f  these  c louds ,  spa rk ing  a  race  to  unders tand  the
under l y i ng  cause .

One hypothes i s  ga in ing  t r ac t ion  sugges ts  tha t  the  Sun ,  desp i te  i t s  enormous
d i s tance  f rom Neptune ,  cou ld  be  i n f l uenc ing  the  d i sappearance  o f  the  c louds .  The
Sun ' s  ac t i v i t y  fo l l ows  an  approx imate l y  1 1-yea r  so l a r  cyc le ,  cha rac te r i zed  by
per iods  o f  h igh  and  low so la r  ac t i v i t y .  Du r i ng  he igh tened  so l a r  ac t i v i t y ,  t he  Sun
emi t s  g rea te r  amounts  o f  ene rget i c  pa r t i c l es  and  rad ia t ion ,  wh ich  can  impact  the
oute r  p l ane ts '  a tmospheres .  These  pa r t i c l es  can  i n f l uence  the  tempera tu re  and
compos i t i on  o f  Neptune ' s  upper  a tmosphere ,  po ten t i a l l y  a f fec t i ng  the  fo rmat ion
and  s tab i l i t y  o f  i t s  c louds .

The  co r re l a t ion  between  Neptune ' s  c loud  d i sappearance  and  so l a r  ac t i v i t y
p resents  an  i n t r igu ing  avenue  fo r  resea rch .  Sc ien t i s t s  a re  i nves t iga t i ng  whethe r
the  Sun ' s  va ry ing  ou tput  cou ld  d i s rupt  the  ba l ance  o f  chemica l s  i n  Neptune ' s
a tmosphere ,  caus ing  methane  to  be  d i s t r ibu ted  d i f fe ren t l y  and  impact ing  c loud
fo rmat ion .  However ,  the  exac t  mechan i sms  a t  p l ay  and  the  ex ten t  o f  the  Sun ' s
i n f l uence  on  Neptune ' s  a tmosphere  rema in  sub jec ts  o f  ongo ing  s tudy .

Unrave l i ng  th i s  ce les t i a l  puzz le  not  on l y  deepens  ou r  unders tand ing  o f  Neptune ' s
un ique  a tmospher i c  dynamics  bu t  a l so  h igh l i gh ts  the  i n t r i ca te  i n te rp l ay  be tween
d i s tan t  ce les t i a l  bod ies  w i th in  ou r  so l a r  sys tem.  The  d i sappearance  o f  Neptune ' s
c louds  se rves  as  a  s ta rk  rem inder  o f  the  comp lex i t y  and  i n te rconnectedness  o f
the  un i ve rse ,  where  even  the  d i s tan t  Sun  can  have  fa r- reach ing  e f fec ts  on  the
en igmat i c  i ce  g i an t ' s  a tmospher i c  cond i t ions .  As  sc ien t i s t s  cont inue  to  p iece
togethe r  the  puzz le ,  we  i nch  c lose r  to  comprehend ing  the  awe- insp i r i ng  fo rces
tha t  shape  ou r  cosmic  ne ighborhood .

NEPTUNE'S MYSTERIOUS
CLOUD DISAPPEARANCE : 
A SOLAR CONNECTION?
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I n  a  remarkab le  as t ronomica l  d i scove ry ,  a  mys te r ious  da rk  spot  has  been
observed  on  the  d i s tan t  p l ane t  Neptune ,  mark ing  the  f i r s t  t ime  such  an  event
has  been  detec ted  f rom Ea r th .  Th i s  i n t r igu ing  phenomenon has  ign i ted
exc i tement  among sc ien t i s t s  and  space  en thus i as t s  a l i ke ,  add ing  a  new l aye r  o f
comp lex i t y  to  ou r  unders tand ing  o f  the  dynamic  p rocesses  a t  p l ay  on  th i s
en igmat i c  i ce  g i an t .

Neptune ,  known fo r  i t s  s t r i k i ng  b lue  hue ,  i s  cha rac te r i zed  by  i t s  tu rbu len t
a tmosphere  fea tu r i ng  h igh-speed w inds  and  eve r-sh i f t i ng  c loud  fo rmat ions .
The  emergence  o f  th i s  da rk  spot  i s  a  depa r tu re  f rom i t s  usua l  appea rance  and
has  l e f t  resea rche rs  i n t r igued  about  i t s  o r ig ins  and  imp l i ca t ions .
The  da rk  spot ' s  appea rance  i s  l i ke l y  l i nked  to  loca l i zed  a tmospher i c
d i s tu rbances  o r  s to rms  w i th in  Neptune ' s  comp lex  weathe r  sys tem.  Wh i l e  s im i l a r
fea tu res ,  o f ten  re fe r red  to  as  "Grea t  Da rk  Spots , "  have  been  obse rved  on
Neptune ' s  su r face  by  spacec ra f t  l i ke  Voyager  2  i n  the  pas t ,  t h i s  new detec t ion
f rom Ea r th-based  te lescopes  i s  a  tes tament  to  advancements  i n  obse rva t iona l
techno logy  and  techn iques .

S tudy ing  th i s  da rk  spot  cou ld  p rov ide  va luab le  i ns igh ts  i n to  Neptune ' s
a tmospher i c  dynamics ,  i nc lud ing  the  movement  o f  gases  and  the  behav io r  o f
c loud  fo rmat ions .  I t  cou ld  a l so  l ead  to  a  be t te r  unders tand ing  o f  the  p l anet ' s
i n t r i ca te  i n te rac t ions  w i th  so l a r  r ad i a t ion  and  i t s  i n te rna l  hea t  sou rces .

As  sc ien t i s t s  cont inue  to  mon i to r  and  ana l yze  th i s  da rk  spot ,  they  w i l l  ha rness
the  power  o f  advanced te lescopes  and  imag ing  techno logy  to  unve i l  t he
mys te r i es  o f  Neptune ' s  eve r-evo l v i ng  a tmosphere .  Th i s  d i scove ry  underscores
the  ongo ing  exc i tement  and  potent i a l  fo r  g roundbreak ing  reve l a t ions  tha t  the
un i ve rse  ho lds ,  even  f rom d i s tances  as  vas t  as  Neptune ' s .

MYSTERIOUS DARK SPOT ON
NEPTUNE DETECTED FROM

EARTH FOR THE FIRST TIME
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Th i s  image  shows  Neptune
observed  w i th  the  MUSE
ins t rument  a t  ESO’s  Very
La rge  Te lescope  (VLT) .  A t
each  p i xe l  w i th in  Neptune ,
MUSE sp l i t s  the  i ncoming
l igh t  i n to  i t s  cons t i tuent
co lo r s  o r  wave lengths .  Th i s
i s  s im i l a r  to  obta in ing
images  a t  thousands  o f
d i f fe ren t  wave lengths  a l l  a t
once ,  wh ich  p rov ides  a
wea l th  o f  va luab le
in fo rmat ion  to  as t ronomers .
Cred i t :  ESO/P .  I rw in  e t  a l .
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Imag ine  peer ing  back  i n  t ime  to  a  b i l l i on  yea rs  a f te r  the  b ig  bang ,  where  the  NASA James
Webb Space  Te lescope  jo ins  fo rces  w i th  the  Hubb le  Space  Te lescope  to  unve i l  t he  sec re ts  o f
a  s ta r  tha t ' s  been  h idden  i n  the  depths  o f  space .  Th i s  s ta r ,  named Ea rende l  by  the  resea rch
team ,  sh ines  as  a  beacon  f rom a  d i s tan t  ga l axy ,  thanks  to  the  i nc red ib le  power  o f  techno logy
and  a  cosmic  phenomenon known as  g rav i t a t iona l  l ens ing .

Ea rende l ,  a  mass i ve  B- type  s ta r ,  ou tsh ines  ou r  own Sun  i n  a  mesmer i z i ng  d i sp l ay  o f  b r i l l i ance .
Wi th  tempera tu res  ove r  tw ice  as  sco rch ing  and  a  l um inos i t y  a  m i l l i on  t imes  b r igh te r ,  i t ' s  a
cosmic  f i r eba l l  t ha t  de f ies  imag ina t ion .  Th i s  s ta r ,  nes t l ed  w i th in  the  Sunr i se  Arc  ga l axy ,  wou ld
have  rema ined  h idden  i f  no t  fo r  the  g rav i t a t iona l  l ens ing  mag ic .

P ic tu re  a  ga l ac t i c  magn i f y i ng  g l ass  –  tha t ' s  what  the  mass i ve  ga l axy  c lus te r  WHL0137-08 ac ts
as .  Pos i t i oned  between  us  and  Ea rende l ,  i t  wa rps  the  ve ry  f ab r i c  o f  space ,  c rea t i ng  a  l ens ing
e f fec t  tha t  amp l i f i es  the  s ta r ' s  l i gh t .  Both  Hubb le  and  Webb ha rnessed  th i s  cosmic  t r i ck  to
unve i l  Ea rende l ' s  d i s tan t  g low .  Wh i l e  the  ga l axy  c lus te r  bends  and  d i s to r t s  l i gh t ,  Ea rende l
emerges  as  a  so l i t a r y  po in t  o f  l i gh t ,  sh in ing  l i ke  a  d i s tan t  d i amond .
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Earende l ' s  b r i l l i ance  i sn ' t  the  on l y  gem uncovered  by  Webb ' s  watch fu l  gaze .  The  Sunr i se  Arc ,  the
most  magn i f i ed  ga l axy  f rom the  un i ve rse ' s  f i r s t  b i l l i on  yea rs ,  comes  to  l i f e  i n  as ton i sh ing  deta i l .
Imag ine  gaz ing  a t  young  s ta r- fo rm ing  reg ions ,  where  ce les t i a l  nu rse r i es  g i ve  b i r th  to  new s ta r s ,
a longs ide  es tab l i shed  s ta r  c l us te r s  as  t i ny  as  10  l i gh t-yea rs  ac ross .  I t ' s  l i ke  peer ing  i n to  a  cosmic
c rad le  where  the  un i ve rse ' s  h i s to ry  un fo lds .

Bu t  the  su rp r i ses  don ' t  s top  the re .  Amids t  th i s  ga l ac t i c  wonder l and ,  c l ues  emerge  about
Ea rende l ' s  poten t i a l  compan ion .  A l though  Webb wasn ' t  expected  to  revea l  such  sec re ts ,  the
s ta r ' s  co lo r s  h in t  a t  a  coo le r ,  redder  compan ion .  Th i s  e lus i ve  pa r tne r ,  too  fa in t  fo r  Hubb le ' s  eyes ,
comes  i n to  v iew as  Webb s t re tches  i t s  l i gh t  beyond the  v i s ib le  spect rum .

As  i f  Ea rende l  and  the  Sunr i se  Arc  weren ' t  enough ,  Webb ' s  keen  eye  spots  more  ce les t i a l  mag ic .
Grav i t a t iona l  l ens ing ' s  dance  d i s to r t s  the  v iew ,  c rea t i ng  e longated  s ta r- fo rm ing  reg ions  on  one
s ide  and  o lde r  s ta r  c l us te r s  on  the  o the r .  I n  th i s  cosmic  ba l l e t ,  we  g l impse  s ta r s  as  o ld  as  t ime ,
g i v i ng  us  a  g l impse  i n to  the  pas t  o f  ou r  own Mi l ky  Way .

Ho ld  you r  b rea th  as  as t ronomers  met i cu lous l y  ana l yze  Webb ' s  N IRSpec  i ns t rument  da ta ,
ga the r i ng  i ns igh ts  about  Ea rende l  and  the  Sunr i se  Arc ' s  compos i t i on  and  d i s tance .  Wi th  each
d i scove ry ,  we ' re  uncover ing  the  un i ve rse ' s  deepes t  sec re ts ,  i nch ing  c lose r  to  unders tand ing  the
cosmic  symphony  tha t ' s  been  p l ay ing  fo r  b i l l i ons  o f  yea rs .  So ,  dea r  reader ,  p repa re  to  be
enchanted  by  the  s ta r s ,  where  sc ience  and  wonder  co l l i de  i n  a  cosmic  wa l t z  tha t  spans  the  ages .

S ince  Hubb le ’ s  d i scove ry  o f  Ea rende l ,  Webb has  detec ted  o the r  ve ry  d i s tan t  s ta r s  us ing  th i s
techn ique ,  though  none  qu i te  as  f a r  as  Ea rende l .  The  d i scove r ies  have  opened a  new rea lm o f
the  un i ve rse  to  s te l l a r  phys ics ,  and  new sub jec t  mat te r  to  sc ien t i s t s  s tudy ing  the  ea r l y  un i ve rse ,
where  once  ga l ax ies  were  the  sma l l es t  de tec tab le  cosmic  ob jec ts .  The  resea rch  team has
caut ious  hope  tha t  th i s  cou ld  be  a  s tep  toward  the  eventua l  de tec t ion  o f  one  o f  the  ve ry  f i r s t
genera t ion  o f  s ta r s ,  composed on l y  o f  the  raw ing red ien ts  o f  the  un i ve rse  c rea ted  i n  the  b ig
bang  –  hyd rogen  and  he l i um .  

The  James  Webb Space  Te lescope  i s  the  wor ld ’ s  p remie r  space  sc ience  obse rva to ry .  Webb i s
so l v i ng  mys te r i es  i n  ou r  so l a r  sys tem ,  l ook ing  beyond to  d i s tan t  wor lds  a round  o the r  s ta r s ,  and
prob ing  the  mys te r ious  s t ruc tu res  and  o r ig ins  o f  ou r  un i ve rse  and  ou r  p l ace  i n  i t .  Webb i s  an
in te rna t iona l  p rogram led  by  NASA w i th  i t s  pa r tne rs ,  ESA (Eu ropean  Space  Agency )  and  the
Canad ian  Space  Agency .

Credits: Image: NASA, ESA, CSA, D. Coe (STScI/AURA for ESA; Johns Hopkins University), B. Welch (NASA’s
Goddard Space Flight Center; University of Maryland, College Park). Image processing: Z. Levay.



Get ready to embark on a
cosmic journey that will
leave you awestruck!
Imagine peering into the
universe's heart, where
dying stars blaze in a final
spectacle of color and light.
Brace yourselves as NASA's
James Webb Space
Telescope unveils the
enigmatic beauty of the
Ring Nebula, a celestial
masterpiece that has
captivated skygazers for
ages.

Breathe in the excitement
as we dive into the
mysteries of planetary
nebulae – those bewitching
clouds of gas and stardust.
Imagine, once thought to be
simple and circular, they
now reveal themselves as
intricate tapestries woven
by the hands of the cosmos.
These cosmic wonders, born
from the fiery throes of a
red giant, shed their outer
layers in a cosmic dance,
giving birth to vibrant
displays of luminosity. The
Ring Nebula takes center
stage in this galactic ballet,
and its secrets are about to
be unveiled.

WEBB REVEALS INTRICATE
DETAILS IN THE REMAINS OF A

DYING STAR

GALACTICA
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Enter Roger Wesson from Cardiff University, our
cosmic storyteller. With his team of experts known
as ESSENcE, they're peeling back the layers of this
starry enigma. Join them on their quest to decode
the secrets of the Ring Nebula, a brill iant spectacle
merely 2,200 light-years away, shining bright like a
diamond in the night sky. Imagine catching a
glimpse of its splendor with nothing more than
binoculars on a warm summer night.

“Planetary nebulae were once thought to be
simple, round objects with a single dying star at
the center. They were named for their fuzzy,
planet-like appearance through small telescopes.
Only a few thousand years ago, that star was still a
red giant that was shedding most of its mass. As a
last farewell, the hot core now ionizes, or heats up,
this expelled gas, and the nebula responds with
colorful emission of light. Modern observations,
though, show that most planetary nebulae display
breathtaking complexity. It begs the question: how
does a spherical star create such intricate and
delicate non-spherical structures?

In a twist of fate, Webb's powerful gaze turns
towards the Ring Nebula. The heart of the nebula
spills its secrets, and we are left breathless by the
intricate details it unveils. Imagine the thrill of
discovery as we witness a dazzling ring composed
of thousands of molecular clumps, each as massive
as Earth itself. And that's not all – nestled within
the ring, a delicate dance of polycyclic aromatic
hydrocarbons paints the canvas with unexpected
hues.

But the surprises don't end there. Beyond the
radiant ring, enigmatic spikes pierce the darkness,
like celestial beacons pointing to the unknown.
Picture these spikes as whispers from the cosmic
shadows, telling tales of molecules that dare to
form in the hidden corners of the nebula. Shielded
from the scorching embrace of the central star's
radiation, they emerge as cosmic phenomena.
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Prepa re  to  j ou rney  t h rough  t he  cosmos  a s  we  unve i l  t he  mys te r i e s  o f  a  ga l a c t i c
t r ea su re ,  " E l  Go rdo . "  Th i s  ga l a x y  c l u s t e r ,  c ap tu red  i n  a  r ema rkab l e  i n f r a r ed  image  by
NASA ' s  J ames  Webb  Space  Te l e scope ,  unve i l s  a  r ea lm  o f  h i dden  wonde r s  neve r  be fo re
seen .  W i t h  each  p i xe l  o f  t h i s  image ,  we ' r e  d i v i ng  i n to  a  t r ea su re  t r o ve  o f  s c i en t i f i c
d i s cove r y ,  whe re  cosm ic  sec re t s  come  to  l i gh t .

Imag i ne  gaz i ng  a t  a  po r t r a i t  o f  E l  Go rdo  –  a  cosm ic  cong rega t i on  o f  hund reds  o f
ga l a x i e s ,  a  ce l e s t i a l  c i t y  bus t l i ng  w i t h  s t a r s  and  mys te r i e s .  Bo rn  6 . 2  b i l l i o n  yea r s  ago ,  i t
s t ands  a s  a  " cosm ic  t eenage r , "  e x i s t i ng  i n  a  un i ve r se  s t i l l  f i nd i ng  i t s  way .  And  t he  name
"E l  Go rdo , "  Span i sh  f o r  t he  " Fa t  One , "  s u i t s  i t  we l l .

E l  Go rdo  i s n ' t  j u s t  any  c l u s t e r ;  i t ' s  a  na tu r a l  magn i f y i ng  g l a s s ,  bend i ng  and  shap i ng
l i gh t  l i k e  an  a r t i s t ' s  b r u shs t roke  on  canvas .  Th i s  phenomenon ,  known  a s  g r a v i t a t i ona l
l en s i ng ,  i s  l i k e  na tu re ' s  own  mag i c  t r i c k ,  r e vea l i ng  h i dden  ga l a x i e s  l y i ng  beyond  t he
c l u s te r ' s  g r a sp .

B renda  F r ye  f r om the  Un i ve r s i t y  o f  A r i zona  exp l a i n s ,  " E l  Go rdo ' s  l en s i ng  e f f ec t  i s  l i k e  a
spo t l i gh t  on  d i s t an t  ga l a x i e s .  I t  b r i gh tens  and  en l a rges  t he i r  p r e sence ,  g r an t i ng  u s  a
un ique  g l impse  i n to  t he  cosmos . "  B renda  i s  pa r t  o f  t he  PEARLS-C lu s te r s  t eam ,  a  g roup
o f  s c i en t i s t s  de l v i ng  i n to  t he  mys te r i e s  o f  E l  Go rdo ' s  sec re t s .

And  speak i ng  o f  sec re t s ,  l e t ' s  zoom i n to  t he  image  i t s e l f .  Among  i t s  s t unn i ng  f ea tu re s ,
t he re ' s  a  r ad i an t  r ed  a r c  t ha t  s t ea l s  t he  spo t l i gh t  a t  t he  uppe r  r i gh t  co rne r .  Fond l y
named  "E l  Anzue l o , "  o r  " The  F i s hhook , "  t h i s  a r c  t e l l s  a  t a l e  spann i ng  10 . 6  b i l l i o n  yea r s ,
a s  i t s  l i gh t  t r a ve l s  t h rough  space  and  t ime  to  mee t  ou r  e yes .  I t s  c r imson  hue  ho l d s
h i n t s  o f  i t s  j ou rney  –  a  m i x  o f  i t s  own  dus t  and  t he  un i ve r se ' s  e xpans i on .

By  pee r i ng  t h rough  t he  l en s i ng  d i s to r t i on ,  we ' ve  d i s cove red  t ha t  t h i s  backg round
ga l a x y ,  embedded  w i t h i n  E l  Go rdo ' s  cosm ic  embrace ,  i s  d i s k- shaped  and  abou t  a
qua r t e r  t he  s i z e  o f  ou r  ve r y  own  M i l k y  Way .
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But it's not just size that we
uncover. Imagine unwrapping
the history of this galaxy's
stars – a narrative of creation
and transformation. We find
that star formation, once
vibrant, now wanes in its
center, an event known as
"quenching."

Patrick Kamieneski from
Arizona State University
shares, "With Webb's gaze,
we've unraveled the veils of
dust that enshroud the
galaxy's heart. This curtain of
dust that once hid its secrets
is now laid bare, allowing us
to witness the birth of
galaxies from the inside out."

We venture into the cosmos,
led by the light of El Gordo's
hidden treasures. With each
discovery, we peel back the
layers of the universe's story,
revealing the grand tapestry
woven by time, gravity, and
the brilliance of distant stars.
It's a journey of discovery
that shows us the universe's
past, present, and perhaps
even a glimpse into its future.
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Webb’s NIRCam (Near-Infrared Camera) captured this detailed image of SN 1987A (Supernova 1987A), which has been
annotated to highlight key structures. At the center, material ejected from the supernova forms a keyhole shape. Just to
its left and right are faint crescents newly discovered by Webb. Beyond them an equatorial ring, formed from material
ejected tens of thousands of years before the supernova explosion, contains bright hot spots. Exterior to that is diffuse
emission and two faint outer rings. In this image blue represents light at 1.5 microns (F150W), cyan 1.64 and 2.0 microns
(F164N, F200W), yellow 3.23 microns (F323N), orange 4.05 microns (F405N), and red 4.44 microns (F444W).
Credits: NASA, ESA, CSA.



Multiwavelength View of Supernova 1987A
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NASA 's  James  Webb Space  Te lescope  has  embarked  on  a  g roundbreak ing  s tudy  o f
one  o f  the  mos t  f amous  supernovae  i n  h i s to ry ,  SN 1987A (Supernova  1987A) .  Th i s
supernova ,  l oca ted  168 ,000  l i gh t-yea rs  away  i n  the  La rge  Mage l l an i c  C loud ,  has
in t r i gued  sc ien t i s t s  fo r  nea r l y  fou r  decades .  Webb ' s  Nea r- In f r a red  Camera  (N IRCam)
i s  shedd ing  new l i gh t  on  the  evo lu t ion  o f  th i s  supe rnova ,  unve i l i ng  p rev ious l y
unseen  de ta i l s .
The  image  captu red  by  Webb unve i l s  a  cen t ra l  s t ruc tu re  resemb l i ng  a  keyho le ,  f i l l ed
w i th  dense  gas  and  dus t  e jec ted  du r i ng  the  supernova  exp los ion .  Th i s  dus t  i s  so
th i ck  tha t  even  Webb ' s  nea r- in f r a red  de tec t ion  cannot  penet ra te  i t ,  c rea t i ng  the
da rk  "ho le "  i n  the  keyho le .
Su r round ing  th i s  i nne r  keyho le  i s  a  b r igh t ,  equa to r i a l  r i ng  fo rmed f rom mate r i a l
e j ec ted  thousands  o f  yea r s  be fo re  the  supernova ' s  exp los ion .  Th i s  r i ng  con ta ins  ho t
spots  where  the  supernova ' s  shock  wave  impacted  i t .  Beyond  the  r i ng ,  f a i n t  a rms  i n
an  hou rg l ass  shape  ex tend  ou tward .  Spots  ou ts ide  the  r i ng  s ign i f y  l oca t ions  where
the  supernova  shocks  h i t  add i t i ona l  mate r i a l .
Webb ' s  images  a l so  revea l  sma l l  c rescent- l i ke  s t ruc tu res ,  p rev ious l y  unseen .  These
a re  be l i eved  to  be  pa r t  o f  the  ou te r  l a ye r s  o f  gas  expe l l ed  du r i ng  the  supernova
exp los ion .  The i r  b r igh tness  sugges ts  l imb  b r igh ten ing ,  an  opt i ca l  e f fec t  due  to  ou r
v iew ing  ang le ,  mak ing  i t  appea r  as  i f  t he re ' s  more  mate r i a l  i n  the  c rescents  than
the re  m igh t  ac tua l l y  be .

Wha t  makes  t hese  images
rema rkab l e  i s  t he i r  h i gh
re so l u t i on ,  unpa r a l l e l ed  by
p rev i ous  t e l e scopes  l i k e
Sp i t ze r .  Desp i t e  decades  o f
r e sea r ch ,  many  mys te r i e s
r ema i n ,  pa r t i c u l a r l y  r ega rd i ng
the  neu t ron  s t a r  e xpec ted  to
fo rm  a f t e r  t he  supe rnova .
Webb ' s  Nea r - I n f r a r ed
Spec t rog r aph  (N IRSpec )  and
M id- I n f r a r ed  I n s t r umen t
(M IR I )  w i l l  con t i nue  to
obse r ve  SN  1987A ,  p rov i d i ng
as t ronomer s  w i t h  new
in s i gh t s .  Webb  w i l l
co l l abo r a te  w i t h  o the r
obse r va to r i e s  t o  uncove r  t he
pas t  and  f u t u re  o f  t h i s
l egenda r y  supe rnova .

The evolution of the supernova 1987A between 1994 and 2016, as captured by Hubble. Credit: NASA,
P. Challis, R. Kirshner (Harvard-Smithsonian Center for Astrophysics) and B. Sugerman (STScI)



BRIGHT DEEP SKY OBJECTS

Saturn
Evening planet, currently well presented.
Reaches 24º altitude under dark sky conditions.

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 2023

Mercury
Greatest western elongation on 22
September. Mercury will be rising 100
minutes before sunrise.

                        Venus
Impressively bright planet, visible against
dark skies at the end of the month, rising
four hours before sunrise.

Mars
Mars appears along with the sun, thus
not visible this month.

Uranus
Morning planet near Jupiter. Peak altitude,
due south, in a dark sky mid-month onwards.

Neptune
Binocular planet, reaching opposition on 19th`
September.

PLANETS VISIBILITY

Lagoon Nebula (M8) was discovered in
1654 by the Italian astronomer Giovanni,
sought to catalog nebulous objects in the
night sky so they would not be mistaken
for comets. This star-forming cloud of
interstellar gas is located in the
constellation Sagittarius and its apparent
magnitude of 6 makes it faintly visible to
the naked eye in dark skies.

This Hubble image of M92’s core is a
composite made using observations at
visible and infrared wavelengths.
Located 27,000 light-years from Earth
in the constellation Hercules, this
globular cluster — a ball of stars that
orbits our galaxy’s core like a satellite —
was first discovered by the German
astronomer Johann Elert Bode in 1777.

Jupiter
Bright morning planet reaching its highest
position under darkness from mid-month. The
Moon is close on 4/5 September.

Like shiny flakes sparkling in a snow globe,
over 100,000 stars whirl within the globular
cluster M13, one of the brightest star clusters
visible from the Northern Hemisphere.
Located 25,000 light-years from Earth with
an apparent magnitude of 5.8, this glittering
metropolis of stars in the constellation
Hercules can be spotted with a pair of
binoculars most easily in July.
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Messier 19 is a globular cluster in the
constellation Ophiuchus. It was
discovered by Charles Messier on 1764
and added to his catalogue of comet
like objects that same year. It was
resolved into individual stars by William
Herschel in 1784. The cluster is located
28,500 light-years from Earth and It
has an apparent magnitude of 7.7.
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
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https://telescopenights.com/glossary/quarter-moon/


Galactic Energy is set to launch  4x Tianqi Commercial flight on 5th September 2023
at 5.30 AM IST. 

Galactic Energy is a private aerospace company headquartered in Beijing E-Town.
Established by senior engineers in the national space system, Galactic Energy engages in
low-cost commercial space launch business. The main team has 10-20 years of research and
development experience in the space industry.

Named after the first asteroid discovered by humans. Ceres is the goddess of agriculture and
harvest in Roman mythology. Ceres-1 is the first solid propellant launch vehicle of Galactic
Energy, and it is the main carrier rocket type for narrow-band Internet of Things network
construction and constellation supplement launch. 

Galactic Energy successfully conducted its first launch in November 2020 with a Ceres-1
rocket. Galactic Energy became the second private company in China to put a satellite in
orbit successfully (after i-Space) and the fourth to attempt an orbital launch (after
Landspace, OneSpace, and i-Space).

On 6 December 2021, Galactic Energy launched its second Ceres-1 rocket, becoming the first
Chinese private firm to reach orbit twice. In January 2022, the company raised $200 million
for reusable launch vehicle development. (Image credits: Galactic Energy, Dongfanghour)

4X TIANQI
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41

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

S E P T E M BER  2 0 2 3

ADITYA - L1 
GALACTICA

The  Ind ian  Space  and  Research  Organ i sat ion  ( ISRO) ,  I nd ia ' s  nat iona l  space  agency ,
w i l l  l aunch  i t s  f i r s t  space-based  miss ion  to  s tudy  our  pa rent  s ta r  on  2nd  September
2023  f rom the  Sath i sh  Dhawan  Space  Cent re  i n  S r iha r ikota .  The  l aunch  of  the
Ad i tya-L1  m iss ion  takes  p lace  a  coup le  of  days  a f te r  the  potent ia l  l una r  l and ing  of
Chandrayaan-3 .

The  XL  va r iant  of  ISRO 's  Po la r  Sate l l i te  Launch
Veh ic le  (PSLV)  w i l l  l aunch  the  sate l l i te .  Th i s
l aunch  i s  the  59th  l aunch  of  the  PSLV c lass  and
the  56th  commerc ia l  l aunch .  Ad i tya-L1 ,  l i ke  the
Chandrayaan  spacecraf t ,  w i l l  i n i t i a l l y  be  p laced  in
the  Low Ear th  Orb i t  (LEO) ,  befo re  be ing  p rope l l ed
toward  the  L1  po int ,  a  jou rney  that  approx imate ly
takes  fou r  months .

The  Ad i tya-L1
sate l l i te  i s  1500
kg  wi th  seven
spec ia l
i ns t ruments
ca l l ed  pay loads
onboard .  Four
of  them ca r ry
out  the  remote
sens ing  of  the
sun ,  wh i l e  th ree
wi l l  ca r ry  out
the  in-s i tu
observat ions .
These  pay loads
wi l l  p rov ide
c ruc ia l
i n fo rmat ion
that  cou ld  he lp
us  to
unders tand
so la r  weather
and  the  so la r
magnet ic  f i e ld .

To  s tudy  the  dynamics  of  the
chromosphere  and  corona .
To  unders tand  the  phys ics  of  the

par t ia l l y  ion i zed  p lasma ,  the
in i t i a t ion  of  co rona l  mass  e ject ion
(CME)  and  f l a res  and  s tudy  the
heat ing  in  the  ch romosphere  and
corona .
To  unders tand  the  phys ics  of  the
so la r  co rona  and  i t s  heat ing
mechan i sm .

The  p r imary  goa l  o f  Ad i tya-L1  i s  to
study  the  so la r  a tmosphere  (an
ext reme ly  hot  and  dynamic  reg ion , )
and  the  so la r  magnet ic  f i e ld .  The
ma jo r  ob ject ives  of  the  m iss ion  in
deta i l  a re :
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  About the Mission
Distance: 1.5 mil l ion kilometers from the Earth, about 4 times farther than the Moon.

Spacecraft: Space-based, observatory-class solar probe

SUIT- Solar Ultra-violet Imaging Telescope to image the Solar Photosphere and
Chromosphere in near Ultra-violet (UV) and, to measure the solar irradiance variat ions in
near UV. The payload is developed by Inter University Centre for Astronomy and
Astrophysics, Pune in close col laboration with ISRO.

SoLEXS HEL1OS-Solar Low Energy X-ray Spectrometer and High Energy L1 Orbit ing X-ray
Spectrometer are designed to study the X-ray f lares from the Sun over a wide X-ray energy
range. Both these payloads are developed at U R Rao Satel l i te Centre, Bengaluru.

ASPEX-Aditya Solar wind Particle EXperiment and Plasma Analyser Package for Aditya
payloads are designed to study the solar wind and energeticions, as wel l as their energy
distr ibution.

PAPA    ASPEX is developed at Physical Research Laboratory, Ahmedabad.
PAPA is developed at Space Physics Laboratory, Vikram Sarabhai Space Centre,
Thiruvananthapuram.

MAG - Magnetometer payload is capable of measuring interplanetary magnetic fields at the
L1 point. The payload is developed at Laboratory for Electro Optics Systems, Bengaluru.

Science Payloads
The spacecraft carr ies seven scientif ic payloads for systematic study of the Sun. Al l
payloads are indigenously developed in col laboration with various ISRO Centres.

VElC -Visible Emission Line Coronagraph is designed to study solar corona and dynamics of
coronal mass ejections. The payload is developed by Indian Institute of Astrophysics,
Bengaluru in close col laboration with ISRO.
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AT LAS  V  501   
PRO J ECT  KU I P ER  

TUE •  SEPTEMBER 26TH ,  2023
5 :30  AM GMT+5:30

Miss ion :
Pro ject  Ku iper  (At las  V  #1/Demo Miss ion )
Type :  Commun icat ions
Launch  Cost :  $120 ,000 ,000
Th i s  l aunch  w i l l  p robab ly  l aunch  2
Ku iperSat  demonst rat ion  sate l l i tes  to  500
km a l t i tude ,  30  degree  inc l i nat ion  o rb i t .
They  were  p rev ious ly  schedu led  on  the  1 s t
Vu lcan  l aunch .

P ro ject  Ku iper  i s  a  mega  conste l l a t ion  of
sate l l i tes  i n  Low Ear th  Orb i t  that  w i l l
o f fe r  b roadband  in te rnet  access ,  th i s
conste l l a t ion  w i l l  be  managed  by  Ku iper
Systems  LLC ,  a  subs id ia ry  of  Amazon .  Th i s
conste l l a t ion  i s  p lanned  to  be  composed  of
3 ,276  sate l l i tes .  The  sate l l i tes  a re
pro jected  to  be  p laced  in  98  o rb i ta l  p lanes
in  th ree  o rb i ta l  l aye rs ,  one  at  590  km ,  610
km and  630  km a l t i tude .

Type :  Commerc ia l
Abbrev ia t ion :  ULA
Admin i s t ra t ion :  CEO:  Tory  B runo
Founded:  2006
Launchers :  At las  |  De l ta  IV  |  Vu lcan
Spacecraf t :  CST-100  Sta r l i ne r
Count ry :  USA

            Agency :  
            
Un i ted  Launch  A l l i ance  –  ULA



Virgin Galactic has unvei led its plans for the launch of
Galactic 03, marking its third commercial spacefl ight
and eighth space mission overal l .  Set to take off on
September 8, Galactic 03 wil l  carry three paying
customers to experience suborbital space travel from
Spaceport America in New Mexico. Although the
passengers' identit ies remain undisclosed, they are part
of Virgin Galactic's "Founder" astronauts, individuals
who paved the way for regular commercial space travel
with their visionary outlook and early t icket purchases.

These visionary pioneers secured their t ickets as early
as 2005 and have actively participated in Virgin
Galactic's thriving Future Astronaut community. This
launch wil l  mark their transformation into the 14th, 15th,
and 16th astronauts of the Virgin Galactic program,
f lying alongside Colin Bennett , an astronaut instructor.

VSS Unity, Virgin Galactic's spaceplane, wi l l  host
Galactic 03's passengers on this journey. Pi loted by
Nicola Peci le and Michael Masucci ,  Unity wi l l  launch
beneath the wings of VMS Eve, the company's carr ier
aircraft ,  before ignit ing its onboard rocket motor to
ascend to suborbital space. Passengers wil l  revel in a
few minutes of weightlessness, beholding Earth against
the cosmic backdrop before a runway landing back at
Spaceport America.

Virgin Galactic's previous f l ight, Galactic 02, made
history by carrying a former Olympian and a mother-
daughter duo into space for the f irst t ime. Notably, the
daughter, an 18-year-old col lege student, earned the
tit le of the youngest person ever to venture into space.

Virgin Galactic offers t ickets at $450,000, though the
three passengers of Galactic 03, being "founding
astronauts," l ikely secured their seats at a lower price,
considering the f luctuations in t icket costs over the
years. This upcoming launch epitomizes a journey that
visionary individuals embarked upon nearly two
decades ago, fostering the real ization of a new era of
commercial space travel .  ( Image Credits: VSS Imagine,
the f irst SpaceShip I I I  in the Virgin Galactic f leet.)

GALACTIC  03
SPACESHIP 2
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In a significant step towards advancing its space capabilities, Thailand's government announced in
June 2018 that Airbus has been chosen to manufacture THEOS-2, a groundbreaking Earth observation
satellite. THEOS-2 will supersede THEOS (Thaichote), Thailand's inaugural Earth observation satellite
launched in 2008. GISTDA (Geo-Informatics and Space Technology Development Agency), Thailand's
space agency, confirmed this selection, with the momentous event taking place at Bangkok's Mandarin
Oriental in the presence of dignitaries including Deputy Prime Minister Somkid Jatusripitak and Airbus'
CEO Thomas Enders.

The THEOS-2 initiative gained approval from the Thai cabinet in March 2017. An investment of
approximately US$238 million (7,800 million THB) has been dedicated to the project, reflecting the country's
commitment to nurturing and evolving its space-related industries. (Image credits: Thailand posts).

45

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

S E P T E M BER  2 0 2 3

GALACTICA

Dr. Anond Snidvongs, Executive
Director of GISTDA, expressed
enthusiasm for this collaboration: "We
are very pleased to be working with
Airbus to jointly develop an
innovative end-to-end geo-
information platform that will become
a national center of excellence." This
platform aims to seamlessly harness
multi-source data, facilitating
interoperability and integration. The
insights derived from this venture will
serve as vital information sources for
Thai leaders, empowering them to
enact Actionable Intelligence Policy
(AIP), which fosters informed area-
based management and decision-
making.

THEOS-2 EARTH OBSERVATION
SATELLITE

Professor Sir Martin Sweeting (Left) and His Excellency Mr. Pisanu Suvanajata
(Right) with the THEOS-2 SmallSAT, May 2022 (image credit SSTL)



STARLINK GROUP 6-13
FALCON 9 BLOCK 5

S t a r l i n k  G r o u p  6 - 1 3 :
A  b a t c h  o f  s a t e l l i t e s  f o r  t h e  S t a r l i n k  m e g a - c o n s t e l l a t i o n  –  S p a c e X ’ s  p r o j e c t  f o r
s p a c e - b a s e d  I n t e r n e t  c o m m u n i c a t i o n  s y s t e m .

C o r e  L a n d i n g :
T h e  F a l c o n  9  f i r s t  s t a g e  w i l l  a t t e m p t  t o  l a n d  o n  a n  A S D S  a f t e r  t h i s  f l i g h t .
A u t o n o m o u s  S p a c e p o r t  D r o n e  S h i p  –  A S D S
A n  a u t o n o m o u s  s p a c e p o r t  d r o n e  s h i p  ( A S D S )  i s  a n  o c e a n - g o i n g  v e s s e l  d e r i v e d
f r o m  a  d e c k  b a r g e ,  o u t f i t t e d  w i t h  s t a t i o n - k e e p i n g  e n g i n e s  a n d  a  l a r g e  l a n d i n g
p l a t f o r m .  C o n s t r u c t i o n  o f  s u c h  s h i p s  w a s  c o m m i s s i o n e d  b y  a e r o s p a c e  c o m p a n y
S p a c e X  t o  a l l o w  f o r  r e c o v e r y  o f  r o c k e t  f i r s t - s t a g e s  a t  s e a  f o r  h i g h - v e l o c i t y
m i s s i o n s  w h i c h  d o  n o t  c a r r y  e n o u g h  f u e l  t o  r e t u r n  t o  t h e  l a u n c h  s i t e  a f t e r  l o f t i n g
s p a c e c r a f t  o n t o  a n  o r b i t a l  t r a j e c t o r y .

A b o u t  S p a c e  X :
S p a c e  E x p l o r a t i o n  T e c h n o l o g i e s  C o r p . ,  k n o w n  a s  S p a c e X ,  i s  a n  A m e r i c a n  a e r o s p a c e
m a n u f a c t u r e r  a n d  s p a c e  t r a n s p o r t  s e r v i c e s  c o m p a n y  h e a d q u a r t e r e d  i n
H a w t h o r n e ,  C a l i f o r n i a .  I t  w a s  f o u n d e d  i n  2 0 0 2  b y  e n t r e p r e n e u r  E l o n  M u s k  w i t h
t h e  g o a l  o f  r e d u c i n g  s p a c e  t r a n s p o r t a t i o n  c o s t s  a n d  e n a b l i n g  t h e  c o l o n i z a t i o n  o f
M a r s .  S p a c e X  o p e r a t e s  f r o m  m a n y  p a d s ,  o n  t h e  E a s t  C o a s t  o f  t h e  U S  t h e y  o p e r a t e
f r o m  S L C - 4 0  a t  C a p e  C a n a v e r a l  S p a c e  F o r c e  S t a t i o n  a n d  h i s t o r i c  L C - 3 9 A  a t
K e n n e d y  S p a c e  C e n t e r .  T h e y  a l s o  o p e r a t e  f r o m  S L C - 4 E  a t  V a n d e n b e r g  S p a c e  F o r c e
B a s e ,  C a l i f o r n i a ,  u s u a l l y  f o r  p o l a r  l a u n c h e s .  A n o t h e r  l a u n c h  s i t e  i s  b e i n g
d e v e l o p e d  a t  B o c a  C h i c a ,  T e x a s .

SpaceX Launches - September 2023
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SpaceX is set to launch a classified payload
for the US Missile Defense Agency on
September 29, 2023. The time of launch is
yet to be decided. USSF-124 is a classified
mission for the United States Space Force,
to be launched from SLC-40, Cape Canaveral
SFS, Florida, USA.

Falcon 9 is a two-stage rocket designed and
manufactured by SpaceX for the reliable and
safe transport of satellites and the Dragon
spacecraft into orbit. The Block 5 variant is
the fifth major interval aimed at improving
upon the ability for rapid reusability.

Space Exploration Technologies Corp.,
commonly known as SpaceX, is an American
aerospace manufacturer and space transport
services company based in Hawthorne,
California. Founded by entrepreneur Elon
Musk in 2002, the company's mission centers
on reducing the costs of space transportation
and ultimately facilitating human colonization
of Mars.

With operational sites including SLC-40 at
Cape Canaveral Space Force Station and LC-
39A at Kennedy Space Center on the East
Coast, as well as SLC-4E at Vandenberg
Space Force Base in California for polar
launches, SpaceX is expanding its presence.
The company is also developing a launch site
in Boca Chica, Texas. With these endeavors,
SpaceX is spearheading innovation, making
strides in space transportation, and
pioneering humanity's journey to the cosmos.
(Image Credits: ULA)

U S S F  1 2 4  |  F A L C O N  9
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* * N o t e :  L a u n c h  d a t e s  o f  t h e  m i s s i o n s  a r e  s c h e d u l e d  t o  b e  l a u n c h e d  i n  S e p t e m b e r  2 0 2 3  b u t
m a y   s u b j e c t  t o  c h a n g e .
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SOYUZ -
MS24

A Roscosmos Soyuz-2 rocket will launch
the Soyuz MS-24 mission on Friday,
September 15, 2023 at 3:44 PM (UTC). 

“The “Soyuz MS-24” manned spacecraft
with “Roscosmos” cosmonauts Oleg
Kononenko and Nikolai Chub and NASA
astronaut Loral O’Hara should fly to the
station on September 15”, - the Russian
state corporation said in a statement.

Deputy Head of the Cosmonaut Training
Center, commander of the “Roscosmos”
cosmonaut corps Oleg Kononenko,
together with Roscosmos cosmonaut
Nikolai Chub and NASA astronaut Laurel
O'Hara, was supposed to go to the ISS on
March 16, 2023 on the “Soyuz MS-23”
spacecraft. However, due to the
depressurization of the outer contour of
the radiator of the thermal control
system of the “Soyuz MS-22” spacecraft,
the state commission decided to lower
the damaged spacecraft in an unmanned
mode, and cosmonauts Sergei Prokofiev,
Dmitry Petelin, and astronaut Frank
Rubio, whose mission was extended, to
return on the “Soyuz MS-23” spacecraft.

Progress MS-24 (85P) is a cargo resupply
mission that will be heading to the
International Space Station (ISS).
ROSCOSMOS will launch it using an
uncrewed Progress MS spacecraft atop a
Soyuz 2.1a launch vehicle. The rocket will
lift off from Launch Complex 31/6, at the
Baikonur Cosmodrome in Kazakhstan. This
mission will mark the 24th flight of the
Progress MS capsule.



M e r c u r y  o r  V e n u s  a r e  v i s i b l e  a s  e v e n i n g  o b j e c t s  t h a t  s e t  i n  t h e  w e s t  a f t e r  t h e  s u n
r e a c h e s  i t s  g r e a t e s t  e a s t e r n  e l o n g a t i o n .
M e r c u r y  o r  V e n u s  a r e  s e e n  a s  m o r n i n g  o b j e c t s  t h a t  r i s e  i n  t h e  e a s t  b e f o r e  t h e  s u n
w h e n  t h e y  a r e  a t  t h e i r  g r e a t e s t  w e s t e r n  e l o n g a t i o n .

G r e a t e s t  E a s t e r n  E l o n g a t i o n
E l o n g a t i o n  i s  d e f i n e d  a s  t h e  a n g u l a r  d i s t a n c e  i n  c e l e s t i a l  l o n g i t u d e  s e p a r a t i n g  t h e
M o o n  o r  a  p l a n e t  f r o m  t h e  S u n .  D e g r e e s  t o  t h e  e a s t  o r  w e s t  o f  t h e  s u n  a r e  u s e d  t o
m e a s u r e  e l o n g a t i o n s .  T h e  i d e a l  t i m e  t o  o b s e r v e  o n e  o f  t h e  i n n e r  p l a n e t s  c o i n c i d e s
w i t h  t h e  g r e a t e s t  e l o n g a t i o n s .  V e n u s  o r  M e r c u r y  a r e  o f t e n  t h e  p l a n e t s  w i t h  t h e
g r e a t e s t  e l o n g a t i o n  f r o m  t h e  s u n ' s  g l a r e .

A t  s u p e r i o r  c o n j u n c t i o n ,  V e n u s  o r  M e r c u r y  i s  b e h i n d  t h e  s u n  f r o m  E a r t h .  W h i l e ,  a t
i n f e r i o r  c o n j u n c t i o n ,  V e n u s  o r  M e r c u r y  a r e  b e t w e e n  t h e  E a r t h  a n d  t h e  s u n .
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MERCURY AT GREATEST WESTERN
ELONGATION

Best day to observe Mercury

"Maximum & Minimum
Angular distance of Mercury
from the sun (seen from the

Earth) at greatest elongation
are 28 & 18 degrees

respectively."

W h e n  t o  w a t c h :  
M e r c u r y  b e c o m e s  v i s i b l e  i n  t h e  m i d -
S e p t e m b e r  2 0 2 3  m o r n i n g  s k y .  I t ’ l l  b e
e s p e c i a l l y  e a s y  t o  f i n d  i f  y o u  a r e  i n  t h e
N o r t h e r n  H e m i s p h e r e ,  w h e r e  t h e  e c l i p t i c
m a k e s  a  s t e e p  a n g l e  w i t h  t h e  e a s t e r n
p r e d a w n  h o r i z o n .  T h e  g r e a t e s t  e l o n g a t i o n
i s  w h e n  M e r c u r y  w i l l  b e  f a r t h e s t  f r o m  t h e
s u n r i s e  o n  o u r  s k y ’ s  d o m e  o n  S e p t e m b e r
2 2 .  B u t  t h e  p l a n e t  w i l l  c o n t i n u e  g e t t i n g
b r i g h t e r  a f t e r  t h a t .  S o ,  i n  l a t e  S e p t e m b e r ,
a l t h o u g h  i t ’ l l  b e  e d g i n g  b a c k  t o w a r d  t h e
s u n r i s e ,  M e r c u r y  w i l l  b e  e a s i e r  t o  s p o t  i n
t h e  m o r n i n g  t w i l i g h t .

W h e r e  t o  l o o k :  L o o k  i n  t h e  s u n r i s e
d i r e c t i o n ,  a s  t h e  s k y  i s  g e t t i n g  l i g h t e r .

T h o u g h  t h e  g r e a t e s t  e l o n g a t i o n  i s  o n
S e p t e m b e r  2 2  a t  6 . 3 0  p . m . ,  f o r  I n d i a ,  t h e
b e s t  t i m e  w o u l d  b e  d u r i n g  s u n r i s e .  M e r c u r y
i s  s h i n i n g  a t  - 0 . 3  m a g n i t u d e .
T h r o u g h  a  t e l e s c o p e  o n  a n d  a r o u n d
S e p t e m b e r  2 2 ,  M e r c u r y  a p p e a r s  5 1 %
i l l u m i n a t e d ,  i n  a  g i b b o u s  p h a s e ,  a n d  7 . 1
a r c s e c o n d s  a c r o s s .  T h e  g r e a t e s t  e l o n g a t i o n
r e p r e s e n t s  t h e  b e s t  t i m e  f o r  s t a r g a z e r s  t o
v i e w  t h e  i n n e r  p l a n e t s ,  M e r c u r y  a n d  V e n u s .

ASTRONOMICAL EVENTS - SEPTEMBER 2023



Nep t une  i s  the  8 th  p l ane t  f r om  ou r  sun .  A  y ea r  on  Nep t une  i s  1 6 5  Ea r th - y ea r s

l ong .  Becau s e  Nep t une ’ s  o rb i t  a round  the  sun  i s  so  g i gan t i c ,  and  becau s e

Ea r th  wh i p s  a round  the  sun  so  qu i c k ly  i n  compa r i s on ,  Nep t une ’ s  oppos i t i o n

da t e  comes  on ly  a  f ew  day s  l a t e r  each  y ea r .  Nep t une  i s  a t  i t s  l e a s t  d i s tance

f r om  Ea r th  f o r  2 0 2 3 ,  2 4 0  l i g h t -minu t e s  o r  2 8 . 9  AU  f r om  Ea r th  on  Sep t embe r

1 9 .  Desp i t e  i t s  f a r -o f f  r e s i d ence  i n  the  so l a r  sy s t em ,  th i s  i cy  g i an t ' s

oppos i t i o n  w i l l  take  p l a c e  on  Sep t embe r  1 9  a t  1 0 : 2 4  I ST .  The  p l ane t  w i l l

a ppea r  i n  the  cons t e l l a t i o n  P i s c e s  w i th  a  b r i gh tnes s  o f  7 . 8 .  I t  w i l l  appea r  i n

the  s ky  ju s t  a f t e r  sunse t  and  mov e  i n  the  oppos i t e  d i r e c t i o n  o f  the  Sun .  I t  w i l l

r e a ch  i t s  peak  abou t  midn i gh t  l o ca l  t ime  and  r ema in  the r e  un t i l  dayb r eak .  

Wha t ' s  i n t e r e s t i ng  abou t  p lane tary  oppos i t i ons?

The  op t imum  momen t  to  obse rv e  a  p l ane t  o r  o the r  c e l e s t i a l  body  i s  when  they

a r e  i n  oppos i t i o n .  The  Sun  i s  fu l ly  i l lumina t i n g  ev e ry th i ng  a t  tha t  t ime ,

mak ing  ev e ry th i ng  i n  the  s ky  spa r k l e  b r i gh t ly .  Add i t i o na l ly ,  p l ane ta ry

oppos i t i o n s  take  p l a c e  when  a  p l ane t  i s  a t  i t s  l a r g e s t  and  i s  c l o s e s t  to  the

Ea r th .  An  oppos i t i o n  a l so  p rov i d e s  u s  p l en t y  o f  t ime  to  obse rv e  the  s ta r s .
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NEPTUNE AT OPPOSITION

Neptune with its rings and several of its moons clearly visible, as
captured by the James Webb Space Telescope’s Near Infrared Camera.

(Image Credit: NASA, ESA, CSA, STScI)

When  a  p l ane t  i s  i n  as t r onom i ca l  oppos i t i o n ,  i t  i n d i ca t e s  tha t  i t  i s  s i t ua t ed  on

the  o the r  s i d e  o f  the  Ea r th  f r om  the  Sun .  Th i s  ev en t  occu r s  f o r  the  p l ane t s

f a r the r  f r om  the  Sun  than  the  Ea r th  s i n c e  an  oppos i t i o n  can  on ly  happen  when

the  Ea r th  i s  be t w e en  the  Sun  and  ano the r  c e l e s t i a l  body .  Mars ,  Jup i t e r ,  Sa t u r n ,

Uranu s ,  and  Nep t une  a r e  among  them .   

When  the  Ea r th  i s  i n  the  co r r e c t  a l i gnmen t  w i th  the  p l ane t s  i n  r e l a t i o n  to  the

Sun ,  the  oppos i t i o n s  o f  the  p l ane t s  take  p l a c e  a round  once  a  y ea r .  Mars  i s  the

so l e  exc ep t i o n  he r e .  The  Ea r th  "ou t r a c e s "  Mars  ju s t  once  ev e ry  2 7  mon ths  o r  so

becau s e  the  Red  P l ane t ' s  o rb i t  and  o rb i ta l  speed  a r e  s im i l a r  to  those  o f  the

Ea r th .  Mars  oppos i t i o n s  on ly  occu r  once  ev e ry  t wo  to  th r e e  y ea r s  becau s e  o f

th i s .  We  w i l l  nev e r  w i tnes s  Mercu ry  and  Venu s  i n  oppos i t i o n  becau s e  o f  the i r

l o ca t i o n  w i th i n  the  Ea r th ' s  o rb i t .  The  ma jo r i t y  o f  the  p l ane t s  a r e  v i s i b l e  w i th

you r  naked  v i s i on  i n  oppos i t i o n ,  bu t  b i nocu l a r s  o r  a  t e l e s cope  w i l l  a l l ow  you  to

v i ew  them  ev en  more  c l ea r ly .  

S E P T E M B E R  2 0 2 3
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The day arc of the Sun, every hour,
during the equinox as seen on the
celestial dome, from the pole.

The Latin origin of the word 'Equinox' is equal night. The autumn equinox is a spectacular
celestial occurrence that occurs when the Earth's axis is neither tilted away from nor tilted
toward the Sun. This alignment results in roughly equal day and night durations all around the
earth. The autumn equinox normally occurs between September 21st and September 23rd in
the Northern Hemisphere, whereas it symbolizes the onset of spring in the Southern
Hemisphere.  An equinox is the time when the sun crosses the equator of the Earth. The sun's
northern and southernmost locations in our sky are marked by a solstice. The 23.5 degree tilt
of the Earth's axis is the cause of this. It makes sense to believe that the varying lengths of
time between Earth and the sun cause the world's seasons. In contrast, we are further from
the sun in the northern summer and closer to it in the northern winter. Therefore, the seasons
do not vary as a result of Earth's distance from the sun. Instead, on our tilted planet, the
angle of sunlight impacting your position changes on a yearly cycle, as shown below.

THE PERFECT DAY TO LOCATE DUE EAST AND DUE WEST

Finding the directions due east and due west from your preferred location to observe the
sky is easiest on the equinox day. At the equinoxes, the sun rises in the east and sets in the
west. No matter where on Earth you reside, it is true. Why? We all see the same sky, after
all.
There's a due east and due west point on the horizon everywhere on Earth, except for the
North and South Poles. Your horizon and the celestial equator, the fictitious line that lies
above the actual equator of the Earth, meet at this point. The graphic above depicts how
the sun appears above at local solar noon at the equinoxes when viewed from Earth's
equator. The sun is directly over the celestial equator. Everywhere on Earth, the celestial
equator crosses at due east and due west. At the equinox, the sun rises and sets in exact
east and west positions.

AUTUMN EQUINOXAUTUMN EQUINOX

T h e  S e p t e m b e r  e q u i n o x ,  w h i c h  f a l l s  o n  S e p t e m b e r  2 3  a t  6 : 5 0  U T C  ( 1 2 : 2 0  p m ,
I n d i a n  S t a n d a r d  T i m e  ( I S T ) ) ,  i s  a u t u m n  f o r  t h e  N o r t h e r n  H e m i s p h e r e  a n d

s p r i n g  f o r  t h e  S o u t h e r n  H e m i s p h e r e  i n  2 0 2 3 .

Position of Earth throughout the year as it revolves around
the Sun. The image shows the four positions where we see the
change of seasons.
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Place: Chennai / Date: 4th September / Time: 23:30 PM

C o n j u n c t i o n  o f  M o o n  a n d  
J u p i t e r

O n  S e p t e m b e r  4 ,  t h e  g a s  g i a n t
J u p i t e r  w i l l  m e e t  t h e  1 9 - d a y - o l d
M o o n  i n  t h e  c o n s t e l l a t i o n  A r i e s .
T h e  a p p a r e n t  d i s t a n c e  b e t w e e n
t h e  t w o  o b j e c t s  w i l l  b e  3 ° 1 8 '  i n
t h e  l a t e  n i g h t .  T h e y  w i l l  b e  i n  t h e
E a s t e r n  d i r e c t i o n .  J u p i t e r  i s  a t  a
m a g n i t u d e  o f  - 2 . 6 2  a n d  t h e  M o o n
h a s  a  m a g n i t u d e  o f  - 1 1 . 1 2 .  

Place: Chennai/ Date: 27th September / Time: 1:30 AM

C o n j u n c t i o n  o f  M o o n  a n d
S a t u r n

O n  S e p t e m b e r  2 7 t h ,  t h e  r i n g e d
p l a n e t  S a t u r n  w i l l  m e e t  t h e  1 2 -
d a y - o l d  M o o n  i n  t h e
c o n s t e l l a t i o n  A q u a r i u s .  T h e
a p p a r e n t  d i s t a n c e  b e t w e e n  t h e
t w o  o b j e c t s  w i l l  b e  2 ° 3 8 '  i n  t h e
l a t e  n i g h t .  T h e y  w i l l  b e  i n  t h e
W e s t e r n  d i r e c t i o n .  S a t u r n  i s  a t
a  m a g n i t u d e  o f  - 0 . 5 7  a n d  t h e
M o o n  h a s  a  m a g n i t u d e  o f
- 1 2 . 0 7 .  

A  p h e n om e n o n  g r a b s  t h e  i m a g i n a t i o n  o f  s c i e n t i s t s  a n d  s t a r g a z e r s  a l i k e

i n  t h e  v a s t  p a n o r am a  o f  t h e  n i g h t  s k y ,  w h e r e  s t a r s  s h i n e  l i k e  d i s t a n t

d i am o n d s  a n d  p l a n e t s  r o am  o v e r  t h e  c o sm i c  c a n v a s .  C o n j u n c t i o n s ,  t h o s e

e t h e r e a l  mom e n t s  i n  t h e  h e a v e n s  w h e n  h e a v e n l y  b o d i e s  a p p e a r  t o

c o l l i d e ,  p r o v i d e  a  me sm e r i z i n g  s i g h t  t h a t  c o n n e c t s  u s  t o  t h e  b e a u t y  o f

t h e  c o sm o s .  T h e  w o r d  " C o n j u n c t i o n "  c om e s  f r om  L a t i n ,  me a n i n g  t o  j o i n

t o g e t h e r .  I n  a s t r o n om y ,  c o n j u n c t i o n s  r e l a t e  t o  t w o  o r  mo r e  o b j e c t s

b r o u g h t  t o g e t h e r  i n  t h e  s k y .  F r om  E a r t h ' s  p e r s p e c t i v e ,  a  c o n j u n c t i o n

o c c u r s  w h e n  t w o  p l a n e t s  o r  a  p l a n e t  a n d  t h e  Mo o n  o r  S u n  a l i g n .  S o l a r

c o n j u n c t i o n s  a r e  i n v i s i b l e  t o  u s .  Mo o n - p l a n e t  c o n j u n c t i o n s  o c c u r

t h r o u g h o u t  t h e  mo n t h ,  e v e r y  mo n t h ,  a s  t h e  Mo o n  p a s s e s  p a s t  e a c h

p l a n e t .  T h e  p l a n e t s  i n  T h e  G r e a t  C o n j u n c t i o n  a n d  w h e n  m u l t i p l e  a l i g n

a r e  r a r e  a n d  c a p t i v a t i n g  c o n j u n c t i o n s .

T e c h n i c a l l y  s p e a k i n g ,  o b j e c t s  a r e  s a i d  t o  b e  i n  c o n j u n c t i o n  i n  t h a t

i n s t a n t  w h e n  t h e y  h a v e  t h e  s am e  r i g h t  a s c e n s i o n  o n  o u r  s k y ’ s  d om e .

P r a c t i c a l l y  s p e a k i n g ,  o b j e c t s  i n  c o n j u n c t i o n  w i l l  l i k e l y  b e  v i s i b l e  n e a r

e a c h  o t h e r  f o r  s om e  d a y s .

CONJUNCTIONS FOR THE MONTH



In the vast expanse of the universe, among the myriad celestial objects that captivate the
imagination of astronomers and enthusiasts al ike, neutron stars stand out as some of the
most fascinating and enigmatic entit ies. These incredibly dense remnants of massive stars,
born from the cataclysmic events of supernovae, possess extraordinary properties and play
a crucial role in advancing our understanding of fundamental physics and astrophysics.

Formation and Structure:
Neutron stars are born from the f iery deaths of massive stars, typical ly those with masses
between about 8 and 30 times that of our Sun. When these stars exhaust their nuclear fuel
and can no longer support themselves against gravity, they undergo a supernova explosion.
This explosion is one of the most energetic events in the universe, releasing an immense
amount of energy in the form of l ight and matter.
The core of the col lapsing star is compressed to an astonishingly high density, causing
protons and electrons to merge and form neutrons through a process known as
neutronization. This results in a  highly compact object composed almost entirely of
neutrons, hence the name neutron star These Stars are incredibly smal l ,  typical ly only about
20 ki lometers (12 miles) in diameter, yet they can have masses greater than that of our Sun.

Extreme Density and Gravitational Effects:
The density of neutron stars is truly mind-boggling. A teaspoon of neutron star material
would weigh bi l l ions of tons on Earth due to the strong force of gravity. The gravitational
pul l  near the surface of a neutron star is so immense that it distorts the spacetime around
it ,  causing l ight to bend and time to slow down. This phenomenon, known as gravitational
t ime di lat ion, was famously predicted by Einstein's theory of general relativity.

Neutron Stars:  Cosmic Powerhouses of the
Universe Nikhilesh B

Iastronomer

STUDENT'S CORNER
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Pulsars: Beacons of Precision Timekeeping:
One of the most captivating aspects of neutron stars is their abi l ity to emit highly regular
beams of electromagnetic radiation. When these beams of radiation are al igned with Earth's
l ine of sight, they appear as pulsating signals, leading to the creation of pulsars. Pulsars are
essential ly rotating neutron stars with incredibly stable rotation periods, making them some
of the most accurate natural t imekeepers in the universe. 

Exotic States of Matter:
Neutron stars provide a unique opportunity to explore the behavior of matter under extreme
condit ions. The gravitational forces are very strong.

Conclusion:
In the cosmic symphony of celestial objects, neutron stars shine as some of the most
intr iguing and mysterious entit ies. Their extreme density, strong gravitational effects, and
exotic matter properties chal lenge our understanding of the universe's fundamental
principles. From being the cosmic remnants of massive stars to becoming sources of
precision t imekeeping and gravitational wave emissions, neutron stars continue to inspire
awe and drive the advancement of scientif ic knowledge. As our technology and
understanding improve, these enigmatic objects promise to reveal even more about the
nature of matter, spacetime, and the universe itself .
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Space Debris

Science is developing at a
faster rate than ever before.
So is our knowledge of the
universe. We are launching
over a hundred rockets
every single year. By the end
of January 2022, there were
12293 objects launched into
the space. With every
launch, we are increasing
our knowledge and
experience of launching
things into space. But in the
process, we are also
increasing something
problematic for future
missions. Something that
can possibly trap us on our
own tiny planet and stop us
from exploring the rest of
the universe forever. 

Sourajit Mandal
Astronomy Camp student



Orbita l  changes:  Many modern sate l l i tes  are launched into e l l ipt ica l  orb i ts  wi th
per igees wi th in  the Earth 's  atmosphere ,  which causes them to break up eventua l ly .

Self-destruct ion:  cons ists  of  programming the sate l l i te  to leave i ts  orb i t  at  the end
of  i ts  usefu l  l i fe  and be e l iminated when i t  comes into contact  wi th the atmosphere .

Pass ivat ion:  i s  the remova l  of  any interna l  energy conta ined in  the veh ic le  at  the
end of  i ts  usefu l  l i fe .  A l though the chass is  remains in  orb i t ,  there is  less r i sk  of
exp los ions .  The same appl ies  to the rocket  stages .

Reuse:  These rockets return to Earth intact .  These are used by Space X ,  the
aerospace company owned by E lon Musk .

Lasers :  cons ist ing of  stopping the f ragments by vapor iz ing the i r  sur face wi th a
powerfu l  laser ,  wh ich stops them and causes them to fa l l .

These space debr is  are of  s izes rang ing f rom be low 1  cm to more than 10 cm.  They can
be c lass i f ied as :

Below 1  cm:  Est imated to be more than 128 mi l l ion f ragments ,  most  of  these are
extremely  hazardous and are undetectab le .

Between 1  and 10 cm:  I t  i s  ca lcu lated that  there are around 900 ,000 in  orb i t ,  wh ich
range f rom the s ize of  a  marb le to a tenn is  ba l l .

More than 10 cm:  These objects  inc lude everyth ing f rom too ls  lost  dur ing miss ions to
defunct  sate l l i tes .

An example of  the danger  of  space debr is  was seen in  2018 .  A t iny ho le in  a  Russ ian
capsu le a l lowed a i r  to leak f rom the Internat iona l  Space Stat ion ( ISS) .  The ho le was
caused by a smal l  space junk be low 1  cm.  I f  i t  went  unnot iced i t  cou ld have led to
ser ious danger  for  the ast ronauts .  Thankfu l l y  the potent ia l  danger  was not iced and
NASA and Russ ian space of f ic ia ls  sa id that  the s ix  ast ronauts were in  no danger .
Th is  i s  just  a  g l impse of  the potent ia l  hazards that  can occur  due to space debr is .  Th is
is  a  huge obstruct ion to the advent  of  mank ind in  space .  We need to act  to so lve th is
prob lem.  The main cha l lenge of  ADR (Act ive debr is  remova l )  shou ld be to not  create
more space debr is  and to ident i fy  the debr is  accurate ly .  When i t  comes to the debr is
a l ready in  orb i t ,  many sate l l i tes ,  as  wel l  as  the Internat iona l  Space Stat ion ,  have
Whipple Sh ie lds which is  an outer  she l l  that  protects  the wa l l s  of  the object  f rom a
poss ib le  co l l i s ion .  Here are some of  the other  st rateg ies used to avo id th is  prob lem:

There are many more methods that  can be ut i l i zed to overcome th is  great  obstac le in
our  way of  space exp lorat ion .  We,  humans ,  have faced many d i f f icu l t  cha l lenges and
obstac les in  our  path that  we have successfu l l y  crossed.  Th is  i s  another  one of  those
problems.  Let ’s  work and hope for  the best !
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S p a c e  d e b r i s  i s  a n  e x i s t e n t i a l  p r o b l e m  a n d  c a n  b e  m a i n l y  c l a s s i f i e d  i n t o  3
t y p e s .  T h e s e  a r e :  
P a y l o a d :  T h e s e  a r e  m a i n l y  s a t e l l i t e s .  T h i s  i n c l u d e s  f r a g m e n t s  p r o d u c e d  b y
w e a r  a n d  t e a r  a n d  c o l l i s i o n s .
R o c k e t s :  R e m a i n s  o f  s t a g e s  u s e d  t o  p r o p e l  m i s s i o n s  i n  o r b i t .  T h i s  a l s o
i n c l u d e s  f r a g m e n t s  p r o d u c e d  b y  w e a r  a n d  t e a r  a n d  c o l l i s i o n s .
M i s s i o n - r e l a t e d  o b j e c t s :  T h i n g s  t h a t  h a v e  b e e n  d r o p p e d  b y  h u m a n s  i n  s p a c e
l i k e  d r o p p e d  t o o l s ,  s c r e w s ,  c a b l e s ,  c a m e r a s ,  e t c .



The Oort  Cloud ,  a  myster ious and d istant  reg ion at  the outermost  f r inges of  our  so lar
system,  remains one of  the most  int r igu ing and least  understood components of  our  cosmic
ne ighborhood.  Named af ter  the Dutch ast ronomer Jan Oort ,  who f i rs t  theor ized i ts
ex is tence in  1950 ,  the Oort  Cloud is  a  hypothet ica l  reservo i r  of  icy  bodies that  i s  thought
to st retch far  beyond the orb i t  of  P luto .  Th is  essay de lves into the or ig in ,  compos i t ion ,
s ign i f icance ,  and potent ia l  impl icat ions of  the Oort  Cloud in  our  understanding of  the so lar
system and beyond.

The Oort  Cloud is  be l ieved to cons ist  pr imar i l y  of  icy  remnants f rom the ear ly  days of  our
so lar  system,  remnants that  never  coa lesced to form larger  bodies l ike p lanets or  moons .
These objects ,  known as "p lanetes imals , "  a re remnants of  the so lar  nebu la ,  the c loud of  gas
and dust  f rom which our  so lar  system formed around 4 .6 b i l l ion years  ago.  Grav i tat iona l
interact ions wi th the g iant  p lanets ,  such as Jup i ter  and Saturn ,  cou ld have sent  these
planetes imals  into the outer  reaches of  the so lar  system,  creat ing the Oort  Cloud as a  vast
reservo i r  sur rounding the sun .  I t  i s  thought to be d iv ided into two reg ions :  the inner  Oort
Cloud ,  which extends f rom about 2 ,000 to 20 ,000 ast ronomica l  un i ts  (AU) f rom the sun ,  and
the outer  Oort  Cloud ,  which st retches much far ther ,  perhaps up to 100 ,000 AU.

The Oort Cloud: Exploring the Outer
Fringes of our Solar System
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The Oort  Cloud ,  a  myster ious and d istant  reg ion at  the outermost
f r inges of  our  so lar  system,  remains one of  the most  int r igu ing and
least  understood components of  our  cosmic ne ighborhood.  Named
after  the Dutch ast ronomer Jan Oort ,  who f i rs t  theor ized i ts
ex is tence in  1950 ,  the Oort  Cloud is  a  hypothet ica l  reservo i r  of  icy
bodies that  i s  thought to st retch far  beyond the orb i t  of  P luto .  Th is
essay de lves into the or ig in ,  compos i t ion ,  s ign i f icance ,  and
potent ia l  impl icat ions of  the Oort  Cloud in  our  understanding of
the so lar  system and beyond.

The Oort  Cloud is  be l ieved to cons ist  pr imar i l y  of  icy
remnants f rom the ear ly  days of  our  so lar  system,
remnants that  never  coa lesced to form larger  bodies l ike
p lanets or  moons .  These objects ,  known as
"p lanetes imals , "  a re remnants of  the so lar  nebu la ,  the
c loud of  gas and dust  f rom which our  so lar  system formed
around 4 .6 b i l l ion years  ago.  Grav i tat iona l  interact ions
with the g iant  p lanets ,  such as Jup i ter  and Saturn ,  cou ld
have sent  these p lanetes imals  into the outer  reaches of
the so lar  system,  creat ing the Oort  Cloud as a  vast
reservo i r  sur rounding the sun .  I t  i s  thought to be d iv ided
into two reg ions :  the inner  Oort  Cloud ,  which extends
f rom about 2 ,000 to 20 ,000 ast ronomica l  un i ts  (AU) f rom
the sun ,  and the outer  Oort  Cloud ,  which st retches much
far ther ,  perhaps up to 100 ,000 AU.

Priyadarsini.C
Iastronomer



Moon captured by Kavith Shah, Club student

 Moon captured by Daksh Rathi, Club student,
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Scorpios constellation captured by students of 
Gateway International School, Padur.

Sagittarius constellation captured by students of DAV Public School, Velachery.

Scorpios and Sagittarius constellation captured by students of Bhavan’s Rajaji Vidyasharam, Kilpauk.
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Super Moon Trail Captured by 
Ms. Sruthi Suresh, Educator, STEPL

Saturn at Opposition captured by Mr. Ranjith
Kumar E, Sr. Educator, STEPL

Super Moon Captured by 
Ms. Priyadharshini D, Educator, STEPL

Saturn Seelinger effect captured  by Manthan ,Vikrant, Muskaan(from
Space)and Bitoo(from DPS) at DPS, Faridabad, Sector 19.

Saturn at Opposition captured by
Mr. Neeraj Ladia, CEO, GAPL

Moon captured by Mr. Slamuddin, Senior Assistant. 

Milkyway captured by Mr. Ranjith Kumar E, Sr. Educator, STEPL



James Van Allen
James Alfred Van Allen (7 September 1914 – 9
August 2006) was a pioneer who helped give
birth to America’s space age. The first discovery
of the space age, the presence of two doughnut-
shaped belts that circle the Earth, known as the
Van Allen radiation belts, was done by him.
Additionally, his design of the Geiger-tube
cosmic ray detector was one of the three pieces
of equipment on Explorer 1. Other credentials to
his name include his discovery of a new moon of
Saturn in 1979 and the radiation belts around
Saturn. He also developed the first plans for an
International Geophysical Year and was a
founder member of the International Academy of
Astronautics.  

7th Sept 1914

Konstantin Eduardovich Tsiolkovsky was a
scientist, mathematician, teacher, and the
‘Russian Father of Rocketry’. He wrote many
theoretical papers focusing on the principles of
aeronautics and astronautics. Tsiolkovsky first
determined the escape velocity from Earth and
how to achieve it by using multi-stage rockets.
He came up with Tsiolkovsky ‘s formula. This
equation provided the mathematical
relationship between the changing mass of a
rocket as it burns through fuel, the velocity of
exhaust gasses, and the final speed of the
rocket.   The most prominent crater on the
moon's far side is named after him, as is the
asteroid 1590 Tsiolkovsky. 

Konstantin Tsiolkovsky

17 Sept 1857
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Happy Birthday
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Juno  i s  one  o f  t he  l a rges t
a s te ro ids  i n  t he  ma in  a s te ro id
be l t .  W i th  measu remen t s  o f  i t s
d i amete r  a round  243  km  and
es t ima tes  o f  i t s  mass  s t a t i ng  t ha t
i t  con ta i n s  1%  o f  t he  ma in
as te ro id  be l t ' s  t o t a l  mass ,  J uno  i s
e i t he r  t he  10 th  o r  1 1 t h  l a rges t
a s te ro id  and  t he  second  l a rges t
S- t ype  a s te ro id  a f t e r  1 5  Eunom ia .
Howeve r ,  compa r i ng  Juno  to  t he
heav i e s t  a s te ro id ,  Ce res ,  J uno  i s
t i n y .  I t s  mass  i s  3%  o f  Ce res ' s
mass .  
An  unusua l  p rope r t y  o f  Juno  i s  i t s
h i gh l y  r e f l ec t i ve  su r f ace ,  e ven  fo r
an  S- t ype  a s te ro id .  I t s  h i gh
a lbedo  i s  t he  r eason  fo r  i t s  ea r l y
d i scove r y ,  be fo re  a s te ro ids  l a rge r
t han  i t  was  obse r ved .

DISCOVERY  OF  3  JUNO
I n sp i r ed  by  t he  d i scove r y  o f  U ranus  by  b ro the r-s i s t e r
duo  Wi l l i am  and  Ca ro l i ne  He r sche l  decades  ea r l i e r ,
Ve re i n i g te  As t ronom i sche  Gese l l s cha f t ,  o r  Un i t ed
As t ronom ica l  Soc i e t y ,  i n v i t ed  24  a s t ronomers  to  f i nd
add i t i ona l  p l ane t s  i n  t he  so l a r  s y s tem i n  1800 .  Ge rman
as t ronomer  Ka r l  Ha rd i ng  was  among  the  i n v i t ees .
Wh i l e  he  was  a  pa r t  o f  t h i s  g roup ,  Ka r l  Ha rd i ng
d i scove red  t he  t h i r d  a s te ro id  i n  t he  ma in-as te ro id  be l t
f r om Sch rö te r ' s  obse r va to r y  on  2  Sep tember  1804 .
D i scove red  a f t e r  1  Ce res  and  2  Pa l l a s ,  3  Juno  (o r
Juno )  was  i n i t i a l l y  a s sumed  to  be  a  p l ane t ,  t hus  named
a f te r  t he  h i ghes t  Roman  goddess .  Howeve r ,  du r i ng  t he
1850s ,  i t  was  r ec l a s s i f i ed  to  be  an  a s te ro id .  J uno  i s
composed  o f  ha rd  s i l i c a te  rock ,  c l a s s i f y i ng  t he
as te ro id  a s  a  s tony  t ype  (S- t ype ) .  S i nce  f r agmen t s  o f
S- t ype  rocks  cou ld  su r v i ve  t he  t r i p  t h rough  ou r
a tmosphe re ,  s c i en t i s t s  be l i e ve  t ha t  Juno  cou ld  be  t he
pa ren t  o f  many  meteo r i t e s  t ha t  r a i n  on  Ea r t h .  

Kar l  Ludw ig  Ha rd ing
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In  the second insta l lment of  NASA's ear ly  miss ions to
invest igate the Red Planet ,  V ik ing-2 soared into the
cosmos on September 9 ,  1975 ,  aboard a T i tan rocket—akin
to i ts  twin ,  V ik ing-1 ,  launched a month pr ior .  A l though
in i t ia l ly  named Vik ing-A,  the miss ion was later  renamed
Vik ing-2 due to technica l  de lays .  The ambit ious Vik ing
miss ions encompassed an orb i ter  and a lander ,  a iming to
delve into the depths of  Mars l ike never before .
E leven months after  launch ,  on 7th August 1976 ,  V ik ing-2
successfu l ly  inserted i tse l f  into the Mart ian orb i t .  The
spacecraft  spent a month orb i t ing the p lanet whi le
sc ient ists  determined another landing s i te .  The in i t ia l
landing s i te ,  Cydonia ,  was se lected by going through
photos captured f rom Mar iner  9 ’s  miss ion .  However ,  photos
captured by Vik ing-1 ,  which had better  reso lut ion ,  showed
a terra in more dangerous than the or ig ina l  ant ic ipat ion .
F ina l ly ,  Utopia P lan i t ia  was se lected as Vik ing-2 's  landing
s i te for  i ts  safety mer i t  and sc ient i f ic  potent ia l .  
Upon se lect ion of  the landing s i te ,  the lander separated
from the orb i ter  and touched down safe ly  on 3rd
September 1976,  approx imate ly  6500 km from Vik ing 1 .
V ik ing 2 became the second object that  successfu l ly  landed
on Mart ian so i l .  
At  an in i t ia l  g lance ,  the landing s i te of  V ik ing-2 looked
much rock ier  than Vik ing 1 ’s .  In  p ictures sent ,  sc ient ists
noted that  the lander appeared t i l ted ,  leading to
speculat ion that  i t  touched down on a rock .  Over t ime,
sc ient ists  determined that  these rocks were e i ther  broken
up b i ts  f rom an anc ient lava f low or p i les of  rubble that  got
e jected after  a crater  formed nearby .
In i t ia l ly  g iven a 90-day l i fet ime,  V ik ing-2 ’s  lander and
orbi ter  operated past  th is  date .  The lander spent more than
three years tak ing p ictures of  the surrounding area whi le
ana lys ing the regol i th in  f ront of  i t .  
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At the same t ime,  the orb i ter  took photos of
Mart ian features f rom above ,  revea l ing
impact craters on Mars hav ing more complex
ejecta patterns than expected.  These
patterns appeared in layers and inc luded
features such as scraps and r idges .
Due to Vik ing-1 's  se ismometer not work ing ,
the se ismometer on the Vik ing-2 lander
became important .  I t  measured Marsquakes
on the Mart ian surface ,  a l lowing sc ient ists  to
approx imate the th ickness of  the Mart ian
crust .  Est imates p lace the th ickness between
14 – 18 km,  which is  th icker than Earth ’s
oceanic crust  yet  th inner than Earth ’s
cont inenta l  crust .  The instrument 's  sens i t iv i ty
surpassed sc ient ists ’  expectat ions ,  be ing
able to measure wind pressure ,  leading to
the d iscovery that  there are co ld f ronts on
Mars .  
The Vik ing-2 program eventua l ly  ended on
12th Apr i l  1980,  when the lander stopped
transmitt ing data .  By then ,  the orb i ter ’s
operat ions had been terminated (24th Ju ly
1978) due to a ser ies of  leaks .  By the end of
both Vik ing miss ions ,  97% of Mars was
mapped by the twin Vik ing Orbi ters .
Addit iona l ly ,  data co l lected f rom these
miss ions are st i l l  ana lyzed and interpreted
today .  Unfortunate ly ,  the landers d id not f ind
any t races of  l i fe .  They d id f ind a l l  the
e lements essent ia l  to l i fe on Earth :  carbon,
n i t rogen,  hydrogen,  oxygen,  and phosphorus .
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Viking-2 on the Martian Surface



Ph

I n  t he  Summer  o f  1965 ,  s c i en t i s t s  a t  NASA ca l cu l a ted  t ha t
i f  a  spacec ra f t  was  l aunched  i n  t he  l a t e  1970s ,  i t  wou ld  be
ab l e  to  v i s i t  a l l  f ou r  ou te r  p l ane t s  due  to  a  r a re  p l ane ta r y
a l i gnmen t  t ha t  occu r s  eve r y  1 76  yea r s .  Concep tua l i zed  i n
1972  a s  Ma r i ne r  Jup i t e r /Sa tu rn  1977 ,  t he  o r i g i na l  p l an  o f
t he  m i s s i on  was  to  bu i l d  upon  t he  he r i t age  o f  ea r l i e r
Ma r i ne r  spacec ra f t ,  wh i ch  f l ew  by  Venus ,  Ma r s ,  and  Mercu r y
by  do i ng  a  f l yby  o f  Jup i t e r  and  Sa tu rn .  Mon ths  be fo re  i t s
l aunch ,  t he  p rog ram was  r enamed  Voyage r .  
Onboa rd  a  T i t an  rocke t ,  Voyage r  1  l a unched  on  5 th
Sep tembe r  1977  f rom Launch  Comp lex  4 1  a t  Cape
Canave ra l ,  F l o r i da .  Th i s  happened  16  days  a f t e r  i t s  tw i n
Voyage r  2  l e f t  Ea r t h ' s  o rb i t .  Even  t hough  Voyage r  1
l aunched  l a te r ,  s c i en t i s t s  ca l cu l a ted  t ha t  i t  wou ld  r each  t he
ou te r  p l ane t s  ea r l i e r  a s  i t  wou ld  t r a ve l  a  f a s te r  r ou te  and
thus  go t  t he  des igna t i on  ‘ 1 ’ .  T r ue  to  ca l cu l a t i ons ,  i n
December  1977 ,  Voyage r  1  ove r took  Voyage r  2 .
Voyage r  1  d i d  f l ybys  o f  Jup i t e r ,  Sa tu rn ,  and  Sa tu rn ’ s  l a rges t
moon  T i t an .  The  space  p robe  s tud i ed  t he  wea the r ,
magne t i c  f i e l d s ,  and  r i ngs  o f  t he  two  gas  p l ane t s  and
p rov ided  de ta i l ed  images  o f  t he i r  moons .  
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Fam i l y  po t r a i t  o f  t he  So l a r  Sys tem

Launch of Voyager 1

The  f l yby  o f  t he  two  gas  g i an t s  r e su l t ed  i n  spec tacu l a r  images  t ha t  f u r t he red  t he  unde r s t and i ng
o f  t he  p l ane t s  and  t he i r  moons .  Th i s  i nc l uded  l ea rn i ng  abou t  I o  be i ng  a  vo l can i c  wo r l d ,  2  new
Jov i an  Moons ;  Thebe  and  Met i s ,  and  Jup i t e r ' s  a tmosphe re  be i ng  more  t u rbu l en t  t han  p rev i ous l y
es t ima ted .  A t  Sa tu rn ,  Voyage r  f ound  f i ve  new moons ,  a  r i ng  s y s tem composed  o f  t housands  o f
bands ,  a  new r i ng  s y s tem ( t he  G- r i ng ) ,  and  more .  Voyage r  1  a l so  pho tog raphed  seve ra l  Sa tu rn i an
moons :  T i t an ,  M imas ,  Ence l adus ,  Te thys ,  D ione ,  and  Rhea .
Howeve r ,  a s  t he  T i t an  f l y -by  has  spec i f i c  r equ i r emen t s ,  Voyage r  1  cou ld  no t  be  d i r ec ted  to
U ranus  and  Nep tune .  
A f te r  i t s  encoun te r  w i t h  Sa tu rn ,  Voyage r  1  con t i nued  i t s  pa th  to  escape  to  t he  so l a r  s y s tem ,
mov i ng  a t  a  r a te  o f  3 . 5  AU  a  yea r .  On  i t s  way  ou t ,  Voyage r  1 ’ s  camera  was  po i n ted  to  t he  so l a r
s y s tem ,  and  60  images  o f  t he  so l a r  s y s tem we re  cap tu red .  A  so l a r  s y s tem po r t r a i t .  A l l  p l ane t s ,
e xcep t  fo r  Me rcu r y  and  Ma r s ,  we re  pho tog raphed .  One  o f  t hese  pho tos  i s  t he  f amous  “Pa l e  B l ue
do t ”  wh i ch  shows  Ea r t h  f r om 40 .5  AU  f rom ou r  Sun .  



On 1 s t  J anua r y  1990 ,  Voyage r  1  and  Voyage r  2  we re  dec l a red  to  be  pa r t  o f  t he  Voyage r
I n te r s te l l a r  M i s s i on  (V IM) .  The  m i s s i on ' s  a im  was  to  exp lo re  beyond  the  gas  g i an t s ,  a t  t he  ou te r
l im i t s ,  and  beyond  the  Sun ’ s  sphe re  o f  i n f l uence .  A  spec i f i c  goa l  o f  t he  m i s s i on  i nc l uded  t he
co l l ec t i on  o f  da t a  a s  t he  spacec ra f t  t r ans i t i oned  f rom the  he l i o sphe re  —  t he  r eg ion  o f  space
dom ina ted  by  t he  Sun ’ s  magne t i c  f i e l d  and  so l a r  f i e l d  —  to  t he  i n te r s te l l a r  med ium .  
As  Voyage r  1  con t i nued  i t s  j ou rney ,  on  1 7 th  Feb rua r y  1998 ,  i t  became  the  mos t  d i s t an t  human-
made  ob jec t  i n  ex i s t ence ,  pass i ng  f u r t he r  t han  P ionee r  10 .  S i x  yea r s  l a t e r ,  on  18 th  December
2004 ,  Voyage r  sc i en t i s t s  announced  tha t  Voyage r  1  had  r eached  te rm ina t i on  shock  a f t e r  wh i ch
i t  had  en te red  t he  he l i o shea th .  A lmos t  e i gh t  yea r s  l a t e r ,  on  25  Augus t  20 12 ,  Voyage r  ex i t ed  t he
he l i o sphe re  and  began  measu r i ng  t he  i n te r s te l l a r  env i r onmen t .  
I n  an t i c i pa t i on  o f  t h i s ,  be fo re  Voyage r  l e f t  Ea r t h ' s  o rb i t ,  a  30  cm d i amete r  go ld-p l a ted  coppe r
d i s k  was  added ,  t he  go lden  d i s k .  The  d i s k  ca r r i ed  a  message  fo r  po ten t i a l  e x t r a- te r r e s t r i a l s
who  m igh t  come  ac ross  t he  spacec ra f t  a s  we l l  a s  t he  l oca t i on  o f  Ea r t h .
The  Voyage r  m i s s i ons  a re  a  t e s t amen t  to  human  eng i nee r i ng .  A t  t he  t ime  o f  pub l i c a t i on ,  t hey
have  been  ope ra t i ng  fo r  46  yea r s .  The  i n fo rma t i on  p rov ided  on  t he  uncha r ted  te r r i t o r y  has
he lped  sc i en t i s t s  ga i n  a  be t te r  unde r s t and i ng  o f  ene rgy  and  r ad i a t i on  i n  space .  Th i s   i s
impo r t an t  a s  we  can  deve lop  be t te r  p ro tec t i on  f r om r ad i a t i on  fo r  f u tu re  m i s s i ons  and
as t ronau t s .
Cu r ren t l y ,  bo th  spacec ra f t  a re  s t i l l  s end i ng  sc i en t i f i c  i n fo rma t i on  abou t  t he i r  su r round i ngs
th rough  t he  Deep  Space  Ne two rk ,  o r  DSN .
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Sa tu rn

Ph

The  Go lden  D i sk

The  Pa l e  B l ue  Do t



On 17 th  Sep tembe r  1 789 ,  Eng l i s h  a s t ronomer ,  W i l l i am  He r sche l ,
po i n ted  t he  40- foo t  t e l e scope ,  w i t h  i t s  48- i nch  ape r tu re ,  he
bu i l t  t owa rds  t he  n i gh t  s ky  and  d i scove red  M imas .  He  i n i t i a l l y
m i s took  M imas  a s  a  s t a r ,  bu t  f u r t he r  exam ina t i ons  l ed  h im  to
rea l i z e  t ha t  he  had  d i scove red  t he  seven th  sa te l l i t e  o f  t he
r i nged  p l ane t ,  Sa tu rn .  He r sche l ’ s  son ,  John ,  named  M imas  a f t e r  a
g i an t  f r om Greek  My tho logy .  
The  sma l l e s t  and  i nne rmos t  ma jo r  r egu l a r  moon  o f  Sa tu rn ,
M imas ,  a f t e r  one  o f  t he  G i an t s  f r om Greek  My tho logy .  
M imas ,  known  as  Sa tu rn  1 ,  i s  Sa tu rn ' s  sma l l e s t  and  i nne rmos t
ma jo r  r egu l a r  moon .  W i th  an  app rox ima te  d i amete r  o f  400  km ,
M imas  i s  t he  sma l l e s t  a s t ronom ica l  body  t ha t  i s  somewha t  round
due  to  i t s  g r av i t y .  Add i t i ona l l y ,  M imas  has  an  ave rage  dens i t y  o f
1 . 1 5  g /cm3  i nd i ca t i ng  t ha t  t he  compos i t i on  o f  M imas  i s  mos t l y
wa te r  w i t h  a  sma l l  amoun t  o f  r ock .
F rom Ea r t h ’ s  su r f ace ,  M imas  l ooks  l i ke  a  l i t t l e  do t .  Fo r  cen tu r i e s ,
t ha t  was  t he  on l y  v i ew  we  had .  Voyage r  m i s s i ons  and  t he i r  f l yby
o f  t he  Sa tu rn i an  s y s tem changed  tha t .  Mos t  o f  ou r  cu r r en t
know ledge ,  app rox ima te l y  90% ,  o f  t he  sa te l l i t e  i s  f r om da ta
co l l ec ted  by  t he  tw in  Voyage r  spacec ra f t .  
The  su r f ace  o f  M imas  i s  f r ozen  and  sa tu r a ted  w i t h  impac t
c r a te r s .  The  s i zes  o f  t he  c r a te r s  r ange  i n  s i ze ,  some  o f  wh i ch
a re  g rea te r  t han  40  km i n  d i amete r .  Howeve r ,  t he  c r a te r s  i n  t he
Sou th  Po l e  r eg ion  o f  M imas  a re  gene ra l l y  20  km i n  d i amete r  o r
l e s s .  Th i s  sugges t s  t ha t  me l t i ng  o r  o the r  r e su r f ac i ng  p rocesses
have  occu r red  t he re .  
The  mos t  d i s t i ngu i shab l e  f ea tu re  on  M imas ’ s  su r f ace  i s  a  g i an t
impac t  c r a te r  named  He r sche l  a f t e r  W i l l i am  He r sche l .  The  c r a te r
has  a  d i amete r  o f  1 30  km ac ross  wh i ch  i s  a  t h i r d  o f  t he  p l ane t ’ s
d i amete r .  I t s  ou te r  wa l l s  a re  5  km h igh ,  wh i l e  i t s  cen t r a l  peak  i s
6  km h igh .  The re  i s  a  poss ib i l i t y  t ha t  t he  impac t  t ha t  c rea ted
th i s  c r a te r  nea r l y  des t royed  M imas ,  wh i l e  shockwaves  may  have
caused  t he  f r ac tu res ,  o r  chasma ,  seen  on  t he  oppos i t e  s i de .  
M imas ’ s  su r f ace  i s  a  mys te r y .  I t  i s  c l o se r  to  Sa tu rn  and  has  a
more  eccen t r i c  o rb i t  t han  Ence l adus ,  ye t  i t s  su r f ace  appea r s  to
be  so l i d .  Th i s  i s  con t r a r y  to  t he  a s sumpt i on  t ha t  t he  h i ghe r  t i da l
hea t i ng  t ha t  M imas  shou ld  expe r i ence  wou ld  r e su l t  i n  l i qu i d
wa te r  r each i ng  i t s  su r f ace .  The  heav i l y  c r a te red  su r f ace
d i s ag rees  w i t h  t h i s  a s sumpt i on  a s  i t  i s  e v i dence  t ha t  t he  f r ozen
su r f ace  has  pe r s i s t ed  l ong  enough  to  p rese r ve  t he  c r a te r s .  Th i s
pa r adox  has  b rough t  abou t  t he  M imas  Tes t .  I n  t he  t e s t ,  any
theo r y  t ha t  can  exp l a i n  t he  pa r t i a l l y  t hawed  wa te r  o f  Ence l adus
mus t  be  ab l e  to  exp l a i n  t he  f r ozen  su r f ace  o f  M imas
s imu l t aneous l y .
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DISCOVERY OF MIMAS

Wi l l i am  He r sche l



The  s to r y  o f  Nep tune ' s  d i s cove r y  i n te r tw ines  w i t h  t he  puzz l i ng  i r r egu l a r i t i e s
i n  U ranus '  o rb i t  t ha t  con founded  Newton ' s  l aw  o f  G rav i t y .  Th i s  l ed  to  t he
mathemat i ca l  p red i c t i on  o f  Nep tune  a s  a  d i s t an t ,  unseen  p l ane t  t ha t
exp l a i ned  t hese  anoma l i e s .  On  Sep tembe r  24 ,  1846 ,  a s t ronomer  Johann
Got t f r i ed  Ga l l e  obse r ved  Nep tune ,  con f i rm ing  i t s  ex i s t ence  and  va l i da t i ng
Newton ' s  g r av i t a t i ona l  t heo r y .

As t ronomers  U rba i n  Le  Ve r r i e r  and  John  Couch  Adams  i ndependen t l y
fo recas ted  Nep tune ' s  p resence .  Ga l l e ,  gu ided  by  Le  Ve r r i e r ' s  ca l cu l a t i ons ,
spo t ted  t he  p l ane t  s l i gh t l y  dev i a ted  f rom i t s  p red i c ted  pos i t i on .  Nep tune ' s
r eve l a t i on  was  fo l l owed  by  t he  d i scove r y  o f  i t s  l a rges t  moon ,  T r i t on ,  by
Wi l l i am  Lasse l l .

I r on i ca l l y ,  Nep tune  had  been  spo t ted  ea r l i e r  by  Ga l i l eo  Ga l i l e i  i n  16 12 ,  bu t  i t s
s l ow  mot i on  aga i n s t  t he  s t a r r y  backd rop  masked  i t s  i den t i t y .  I t  wasn ' t  un t i l
t e l e scop i c  advancement s  t ha t  Nep tune ' s  t r ue  na tu re  emerged .

As  t he  so l a r  s y s tem ' s  f ou r t h- l a rges t  p l ane t ,  Nep tune  re s t s  30  a s t ronom ica l
un i t s  (A .U . )  f r om the  Sun .  I t s  en igma t i c  f ea tu res  i nc l ude  sw i f t  w i nds  desp i t e
m in ima l  hea t  and  a  pecu l i a r  magne t i c  f i e l d .  W i th  j u s t  one  m i s s i on ,  Voyage r  2
i n  1989 ,  Nep tune  rema ins  mys te r i ous ,  r a i s i ng  coun t l e s s  unanswe red  ques t i ons .
I t s  co re  r e semb les  Ea r t h ' s ,  encased  i n  a  s l u shy  m i x tu re  and  t h i ck  a tmosphe re .
The  p l ane t ' s  d i s t i nc t i ve  b l ue  hue  a r i se s  f r om methane ' s  l i gh t -abso rb i ng
qua l i t i e s .  Mo reove r ,  Nep tune  boas t s  i r r egu l a r  r i ngs ,  composed  o f  dus t  c l umps
known  as  a r c s .
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Urba in  Le  Ve r r i e r John  Couch  Adams Johann  Got t f r i ed  Ga l l e ,



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

Answers for last month puzzles.ASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLE
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ACROSS
5 .  What  happens when charged par t ic les  f rom
the sun interact  w i th  ions in  the upper
atmosphere?
7 .  Name the ISRO's  f i r s t  miss ion to the Sun .
8 .  The br ight  patches sur round ing sunspots  are?
9 .  Areas that  appear  dark  on the sur face of  the
Sun are?
10 .  NASA's  f i r s t  space probe to study the sun?

DOWN
1. What is the name of the oldest solar observatory?
2. The outermost layer part of the sun's atmosphere
is called?
3. The grainy appearance of the solar photosphere is
called?
4. The visible layer of the sun is called?
6. A sudden explosion of energy caused by tangling,
or crossing of magnetic field lines near sunspots is ?

Find the names of the famous Missions of NASA from the
mixed letters and mark them.
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FUTURE OF NATION, POWER OF YOUTH
Embarking on the 77th glorifying Independence Day, our esteemed leader, Mr. Shivam Gupta, CEO; MD
(Space Group), Mr. Pankaj Gupta, CFO (Space Group), and Ms. Avani Patwa, CEO (Space Technology;
Education Pvt. Ltd.) hoisted the Indian flag in honor of the valiant freedom fighters, a collective
heartbeat echoed in the symphony of pride and gratitude.

Space is an integral part of India’s development and has a continuous legacy in the education sector. To
have a patriotic touch, the art of hand painting was done highlighting the tri-color hues representing
courage, truth, growth, and limitless potential - a reflection of the soaring spirit of Space India.

Embracing the Future: Women as Pillars of Strength - Women are associated with tenderness,
unending love, and strength in Indian culture. Our female leaders, Ms. Avani Patwa, CEO (Space
Technology; Education Pvt. Ltd.), Ms. Manalee Deka, Assistant Director (Education, Space Technology;
Education Pvt. Ltd.), and Ms. Pubali Dutta, Manager (Human Resources, Space Group), embodies all of
these and more with their never-ending efforts, enthusiastic personalities, and the magical aura they
carried to turn every small task into a big success. As we gaze into the horizon, we are confident that
the women of Space India are poised to shape the future of the new India.

Global trends in gender diversity on corporate boards show that strong female leaders enjoyed higher
returns and superior average valuation compared to companies without robust female leaders. Space
Group of Companies has close to 36% of women and 64% of males in the workforce. Hence, the ratio is
9:16. The average age of Spacians is 30 years. This year, we are hiring more STEM talent, especially
those from strong science and astrophysics backgrounds. In the coming quarters, STEM talent hiring is
going to increase.

28105 days of Independence-
Independence Day reminds every Indian of
the start of a new era of freedom,
courage, and sacrifices, and to
commemorate this era, we decided to fly
kites to honor the efforts of our great
freedom fighters in providing us with a
free sky to live and breathe in. We
concluded our day with a stirring patriotic
movie that evokes patriotic feelings in all
Spacians. As the screen painted tales of
valor and sacrifice, it kindled a sense of
unity and love for our nation, binding us
closer as we reflected on the values that
define us.

चाँद पर �तरंगा - Space India was resounding
with the rhythmic beats of the dhol in the
success of Chandrayaan-3’s soft landing
on the south pole of the Moon with the
boli -
बारी बरसी खाटन गया सी ख� के ले आना पान,
भंगड़ा ता सजदा जद ्मून ते प�ँचा चं�यान ||

Conceptualizing Learning and Development wing.
Strategic employee engagement.
Revamping and Crystalizing processes and policies respectively.

HR Initiatives-

INDEPENDENCE DAY CELEBRATION
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Spacian of the Month - Ms. Vinita Yadav, Team Lead - Education
In her role as a valuable mentor, Vinita has been a guiding light for the
UITS educator team, skillfully nurturing their growth and shaping them into
future mentors themselves. Her influence extends beyond mentoring, as
she has played a pivotal role in orchestrating Clubs/Workshops, arranging
demonstrations, and facilitating multiple rounds of interviews for the HR
Department.

Promotion in the House
Mr. Neetin Gussain has been promoted to the Chief Executive Officer 
(CEO) of the Space Group’s - Astrotourism India Pvt. Ltd.This marks an internal identification of
talent, hard work, and leadership that Mr. Gussain has been promoted from Vice President (Sales),
Space Technology; Education Pvt. Ltd. to a new designation.

Over the course of his 10+ years of commitment and loyalty to Space Group, Mr. Neetin Gussain has
made significant contributions to his position as vice president by creating new business prospects
for Space in all areas, holding strong PR with our clients, and managing the Sales team. 

Special Recognition
Ms. Sruthi Suresh, Educator - Education
We extend special recognition to Ms. Sruthi Suresh for her remarkable
achievement in having her photograph of the LVM3-M4 launch carrying
Chandrayaan-3 featured as NASA Astronomy Picture of the Day (APOD)
on July 19, 2023. The entire organization deeply appreciates her efforts
and takes pride in this accomplishment.

Intern’s Perspective
“Being a part of the SPACE India
team as a Legal Trainee has
been an incredible experience.
I’m truly impressed by the
organization's pioneering role in
space education, which holds
immense potential to enhance
India's demographic dividend.
The knowledge I’ve gained
during my time here is
invaluable, and I’ll cherish this
experience for a lifetime.” - by
Ms. Madhulika Tyagi
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