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

GalacticaGalactica
Astronomy and Space Science MagazineAstronomy and Space Science Magazine

W h a t ' s  I n s i d e ?
S P A C E  I n s i g h t s

H i g h l i g h t s  F r o m  O c t o b e r
M o o n  P h a s e s  A n d  P l a n e t  V i s i b i l i t y

W h a t ' s  A w a i t i n g  i n  N o v e m b e r
S t u d e n t ' s  C o r n e r

H i s t o r i c a l  E v e n t s  H a p p e n e d  I n  N o v e m b e r
N o v e m b e r  B o r n  L e g e n d s

T r a i n  Y o u r  B r a i n

NOVEMBER 2023

VOLUME 2 | ISSUE XI

New Development by
 Space Group: SPACE OBSERVATORY



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

GALACTICA

This magazine contains original photos used with permission, as well as free-use images. All
included photos are property of the author unless otherwise specified. If you are the owner of an
image featured in this publication believed to be used without permission, kindly contact us.

EditorsEditors
Ranjith Kumar ERanjith Kumar E
Sruthi SureshSruthi Suresh
Priyadharshini DPriyadharshini D

Space StudentsSpace Students

ContributorsContributors   
iAstronomersiAstronomers

Sachin BahmbaSachin Bahmba
Editor in ChiefEditor in Chief

TeamTeam

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  2023

Assistant EditorsAssistant Editors

I lma AnsariIlma Ansari
Sruthi NambiarSruthi Nambiar

Sunita ChauhanSunita Chauhan
ShivaniShivani     BansodeBansode

Section EditorsSection Editors
Javed AlamJaved Alam

Sanjana NayakSanjana Nayak
HR TeamHR Team

Shivam GuptaShivam Gupta
Managing EditorManaging Editor

( i )



10+
Cities

Presence

Vi s i on :  To  popu l a r i ze  hands-on  space  sc i ence  &  STEM Educa t i on  t h rough  va r i ous  f un- f i l l ed

p ionee r i ng  concep t s ,  se r v i ces ,  and  p rog rams .
Miss ion :  To  deve lop  and  popu l a r i ze  space  sc i ence  &  STEM Educa t i on  I n  I nd i a  and  es t ab l i s h
a  g l oba l  a s soc i a t i on  w i t h  na t i ona l  &  i n te rna t i ona l  space  sc i ence  agenc i e s ,  soc i e t i e s ,  ama teu r ,
and  p ro fes s i ona l  o rgan i z a t i ons ,  gove rnmen t  agenc i e s ,  and  space  obse r va to r i e s .
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SPACE is the pioneer organization working towards the development of science and astronomy in
India. It aims to create a scientifically aware society and contribute to the technological and social
development of the country, SPACE organization belongs to an astronomical league. diligently working
towards development in astronomy and space science through astronomical tutorials, modules, and
curriculum for education requirements of schools & students in India. We constantly engage in offering
introductory astronomy, science about space, astrophysics, telescopes, and internet astronomy to the
masses.

CMD' s  Message

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

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

Dr. Sachin Bahmba,
CMD, SPACE

MD’ s  Message
Education is integral to
humankind growth and it
strongly contributes
towards innovation and
developments. Space is
transforming India to
provide better learning
opportunities through
Experiential and Hands-
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 inculcate scientific
temperament so the next generation can be
entrepreneurs, scientists, and astronauts!

Mr. Shivam Gupta,
 MD, SPACE
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I n t roduc t i on :
Human i t y ' s  i n sa t i ab l e  cu r i o s i t y  f o r  exp lo r a t i on  has  a lways  d r i ven  u s  to  push  t he  bounda r i e s
o f  know ledge .  On  Oc tobe r  6 th ,  2023 ,  two  rema rkab l e  even t s  un fo l ded ,  un i t i ng  space
en thus i a s t s  i n  a  ce l eb r a t i on  o f  ou r  cosm ic  j ou rney .  " EduOdyssey :  Chand rayaan  –  3  and
Beyond , "  a  co l l abo ra t i ve  e f fo r t  by  SPACE I nd i a  and  Kundan  V idya  Mand i r  Schoo l ,  Ludh i ana ,
showcased  t he  wonde r s  o f  space .  Ano the r  ex t r ao rd i na r y  even t ,  " Edu-Odyssey :
CHANDRAYAAN 3  and  Beyond  2023 , "  o rgan i zed  by  Space  I nd i a  i n  co l l abo ra t i on  w i t h  Chenna i
Pub l i c  Schoo l ,  Th i r umazh i s a i ,  Chenna i ,  ma rked  a  p i vo t a l  momen t  i n  educa t i on  and  space
exp lo r a t i on .
Event  H igh l i gh t s :
Chand rayaan  –  3  and  Beyond :
The  Ludh i ana  even t  was  g r aced  by  t he  p resence  o f  Ch i e f  Gues t  D r .  Mamta  Chauhan ,  a
d i s t i ngu i shed  Sc i en t i s t  f r om the  Geo  Sc i ences  D i v i s i on  a t  t he  I nd i an  I n s t i t u te  o f  Remote
Sens i ng  ( I I RS )  a t  I SRO .  The  even t  commenced  w i t h  a  mesmer i z i ng  ' Sh i v  Shak t i  Vandana '
pe r fo rmance  by  Kundan  V idya  Mand i r  Schoo l  s t uden t s ,  se t t i ng  an  ausp i c i ous  tone .  The  even t
was  i l l um ina ted  w i t h  t he  t r ad i t i ona l  l amp  l i gh t i ng  ce remony ,  s ymbo l i z i ng  t he  en l i gh tenmen t
o f  know ledge .
Ms .  Avan i  Pa twa ,  CEO o f  Space  I nd i a ,  c ap t i v a ted  t he  aud i ence  w i t h  a  p resen ta t i on
h igh l i gh t i ng  Space  I nd i a ' s  s i gn i f i c an t  con t r i bu t i ons  to  educa t i on .  She  ce l eb r a ted  t he
o rgan i z a t i on ' s  ach i evemen t s  and  m i l e s tones ,  i n sp i r i ng  m i l l i on s  o f  s t uden t s  na t i onw ide .
D r .  Mamta  Chauhan ' s  speech  p rov i ded  i n s i gh t s  i n to  t he  Chand rayaan-3  m i s s i on  and  t he
fu tu re  o f  I nd i an  space  exp lo r a t i on .  She  emphas i zed  t he  vas t  ca ree r  oppo r tun i t i e s  i n
a s t rophys i c s  and  space  sc i ences .
I n te rac t i ve  Ses s i ons :
A l i v e l y  Q&A sess i on  w i t h  s t uden t s  f u r t he r  engaged  t he  aud i ence ,  mak i ng  t he  even t  an
i n te r ac t i ve  l e a rn i ng  expe r i ence .  A  f i r e s i de  cha t  w i t h  D r .  Mamta  Chauhan ,  Ms .  Avan i  Pa twa ,
and  Co l .  (D r )  Ra j e sh  J a i s i a l  e xp lo red  t he  nuances  o f  space  exp lo r a t i on ,  i n sp i r i ng  d reams  and
add ress i ng  cha l l enges .

Space  Group  H igh l ights
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SPACE INSIGHTS
EDU-ODYSSEY: CHANDRAYAAN 3 AND BEYOND 2023-LUDHIANA

AND  CHENNAI  



Chenna i  Event :
The  Chenna i  e ven t  we l comed  Mrs .  G  Usha ,  a  Sen io r  Sc i en t i s t  a t  I SRO ' s  U  R  Rao  Sa te l l i t e
Cen t re ,  a s  t he  es teemed  Ch ie f  Gues t .  A  p r aye r  song  and  dance  pe r fo rmance  by  Chenna i
Pub l i c  Schoo l  s t uden t s  se t  t he  s t age  fo r  an  even t  ded i ca ted  to  know ledge  and
en l i gh tenmen t .
Mr s .  G  Usha ' s  p resen ta t i on  de l ved  i n to  t he  Chand rayaan  3  m i s s i on ,  o f f e r i ng  va l uab l e  i n s i gh t s
i n to  i t s  des i gn ,  ob j ec t i ve s ,  and  f i nd i ngs .  She  emphas i zed  t he  vas t  ca ree r  oppo r tun i t i e s  i n
As t ronomy  and  Space  Sc i ence .
I n te rac t i ve  D i s cus s i ons :
A f i r e s i de  sess i on  a l l owed  a t t endees  to  engage  i n  i n s i gh t f u l  d i s cuss i ons  w i t h  Mrs .  G  Usha ,
ga i n i ng  deepe r  i n s i gh t s  i n to  Chand rayaan  3 ,  upcom ing  m i s s i ons ,  and  t he  l i f e  o f  a  Sc i en t i s t .
Conc l u s i on :
Both  even t s  conc l uded  w i t h  a  sense  o f  un i t y  and  a  g roup  pho tog raph ,  c ap tu r i ng  t he  sp i r i t  o f
toge the rness  i n  t he  cosm ic  j ou rney .  The  As t ronomy  Showcase  f ea tu red  i n te r ac t i ve  ac t i v i t i e s ,
a l l ow ing  pa r t i c i pan t s  to  exp lo re  t he  wonde r s  o f  space .  These  even t s  l e f t  an  i nde l i b l e  ma rk ,
i gn i t i ng  a  pass i on  fo r  exp lo r a t i on  and  emphas i z i ng  t he  impo r t ance  o f  nu r t u r i ng  young  t a l en t
i n  t he  f i e l d  o f  a s t rophys i c s  and  space  sc i ences .
I n  t he  end ,  t hese  EduOdysseys  se r ve  a s  a  r em inde r  t ha t  ou r  capac i t y  f o r  l e a rn i ng  and
d i scove r y  i s  bound l e s s .  They  i n sp i r e  u s  to  push  t he  bounda r i e s  o f  human  know ledge ,
p rope l l i ng  u s  towa rds  new f ron t i e r s  i n  t he  g rea t  cosm ic  t apes t r y .
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i A s t r o n o m e r  c l u b ,  S P A C E  I n d i a  h o s t e d  I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t
o n  I n s t a g r a m  L i v e  o n  1 9 t h  O c t o b e r ,  2 0 2 3 .  I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n
N i g h t  i s  a  t i m e  t o  c o m e  t o g e t h e r  w i t h  f e l l o w  M o o n  e n t h u s i a s t s  a n d  c u r i o u s
p e o p l e  w o r l d w i d e  t o  o b s e r v e  t h e  M o o n .  
I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t  o c c u r s  a n n u a l l y  i n  S e p t e m b e r  o r
O c t o b e r  w h e n  t h e  M o o n  i s  a r o u n d  t h e  f i r s t  q u a r t e r ,  a  g r e a t  p h a s e  f o r  e v e n i n g
o b s e r v a t i o n .  A  f i r s t - q u a r t e r  M o o n  o f f e r s  e x c e l l e n t  v i e w i n g  o p p o r t u n i t i e s
a l o n g  t h e  t e r m i n a t o r  ( t h e  l i n e  b e t w e e n  n i g h t  a n d  d a y ) ,  w h e r e  s h a d o w s
e n h a n c e  t h e  M o o n ’ s  c r a t e r e d  l a n d s c a p e .
I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t  i s  s p o n s o r e d  b y  N A S A ’ s  L u n a r
R e c o n n a i s s a n c e  O r b i t e r  m i s s i o n  a n d  t h e  S o l a r  S y s t e m  E x p l o r a t i o n  D i v i s i o n  a t
N A S A ’ s  G o d d a r d  S p a c e  F l i g h t  C e n t e r ,  w i t h  m a n y  c o n t r i b u t o r s .
I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t  w a s  s o  s p e c i a l  a s  i t  w a s  h o s t e d  b y
i A s t r o n o m e r s  i t s e l f .  A  n u m b e r  o f  i A s t r o n o m e r s  s h e d  l i g h t  o n  d i f f e r e n t  a s p e c t s
o f  t h e  I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t  E v e n t .  i A s t r o n o m e r  S u k h m a n
S i n g h  w a s  t h e  s t a r  o f  t h e  L i v e  W e b i n a r  a s  h e  s h o w e d  u s  t h e  M o o n  t h r o u g h  t h e
p l a n e t a r y  c a m e r a  a n d  T e l e s c o p e  f r o m  C h a n d i g a r h .  T h e  v i e w  w a s  e n c h a n t i n g  a s
t h e  f e a t u r e s  o f  t h e  M o o n  w e r e  c l e a r l y  v i s i b l e  a l o n g  t h e  T e r m i n a t o r  l i n e  o f  t h e
M o o n .
i A s t r o n o m e r  M y r a a  K h a t t e r  c o - h o s t e d  t h e  I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n
N i g h t  E v e n t .  S h e  t o l d  u s  t h e  i m p o r t a n c e  o f  t h e  M o o n  a n d  t h e  c u l t u r a l
c o n n e c t i o n  w e  s h a r e  w i t h  t h e  M o o n .  S h e  t a l k e d  a b o u t  w h y  w e  c e l e b r a t e
I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t .  i A s t r o n o m e r  M y r a a  w a s  a s  c h a r i s m a t i c
a s  M o o n  i t s e l f .  S h e  b r i e f e d  e v e r y o n e  a b o u t  t h e  G o a l s  o f  I O M N ,  t o  u n i t e
p e o p l e  a c r o s s  t h e  g l o b e  i n  c e l e b r a t i o n  o f  l u n a r  o b s e r v a t i o n ,  s c i e n c e ,  a n d
e x p l o r a t i o n .

Space  Group  H igh l ights
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Moon captured using Planetary Camera and
Newtonian Telescope by iAstronomer
Sukhman Singh (114mm Aperture, 900mm
Focal Length, EQ Newtonian Telescope. Sv205
Planetary Camera)



i A s t r o n o m e r  G r a n t h a  S a m i r  P r a d h a n
c e l e b r a t e d  t h e  I n t e r n a t i o n a l  O b s e r v e  t h e
M o o n  N i g h t  b y  r e c i t i n g  a  b e a u t i f u l  p o e m  o n
t h e  M o o n  a n d  e x p l a i n i n g  a l l  t h e  f e a t u r e s  o f
t h e  M o o n .  N o t  o n l y  t h i s ,  h e  a l s o  s h a r e d  t h e
d e t a i l s  o n  t h e  M a r e s  a n d  C r a t e r s  w h i c h  w e r e
v i s i b l e  o n  1 9 t h  O c t o b e r  t o  t h e  p a r t i c i p a n t s .
i A s t r o n o m e r  M o h a m m e d  Z a i d u d d i n  e x p l a i n e d
t h e  p h a s e s  o f  t h e  M o o n  w i t h  a  v e r y
i n t e r e s t i n g  a c t i v i t y .  H e  m a d e  p h a s e s  o f  t h e
M o o n  u s i n g  C a d b u r y ’ s  O r e o  c o o k i e s  i n  t h e
L i v e  W e b i n a r .  I t  w a s  v e r y  m e s m e r i z i n g  h o w
h e  t a s t e f u l l y  u s e d  t h e  w h i t e  c r e a m  o f  t h e
C o o k i e s  t o  r e p r e s e n t  t h e  I l l u m i n a t e d  p a r t  o f
t h e  M o o n .
i A s t r o n o m e r  S w a a n t a j  S r i v a s t a v a  g r a c e f u l l y
s h e d  l i g h t  o n  I S R O ’ s  p l a n  t o  s e t  f o o t  o n  t h e
L u n a r  S u r f a c e .  H e  t a l k e d  a b o u t  I S R O ,  t h e
I n d i a n  S p a c e  A g e n c y  i s  p l a n n i n g  t o  m a k e  a
s p a c e  s t a t i o n  b y  2 0 3 5  a n d  a  m a n n e d  M o o n
l a n d i n g  b y  t h e  y e a r  2 0 4 0 .
T h e  e v e n t  w a s  s u c c e s s f u l  a s  i A s t r o n o m e r s
a n d  a l l  t h e  P a r t i c i p a n t s  h a d  a  g r e a t  t i m e
o b s e r v i n g  t h e  M o o n .  T h e  e v e n t  l e f t  e v e r y o n e
w i t h  s u c h  a  s e n s e  o f  r e a l i z a t i o n  a b o u t  M o o n ’ s
b e a u t y  a n d  t h e  c u l t u r a l  c o n n e c t i o n  w e  s h a r e
w i t h  M o o n .  

Space  Group  H igh l ights

NOVEMBER 2023

GALACTICA

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

4

iAstronomers with their beautiful setup
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World Space week in UITS 
and PTM
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Pa ren t- teache r  mee t i ngs  p rov ide  a  g rea t  way  fo r  pa ren t s  to  be  i n vo l ved  i n  t he i r
ch i l d ' s  educa t i on .  Wh i l e  r epo r t  ca rds ,  academ ics ,  and  c l a s s room behav io r  a re
f r equen t l y  t he  top i c s  o f  t hese  sess i ons ,  s choo l s  can  make  the  even t  more
engag ing  by  add ing  un ique  exh ib i t s  t ha t  se r ve  a s  educa t i ona l  and  i n sp i r a t i ona l
r e sou rces .  An  exh ib i t i on  ded i ca ted  to  a s t ronomy  i s  one  such  i n te res t i ng  add i t i on .
W i th  a l l  o f  i t s  sec re t s  and  beau t y ,  a s t ronomy  o f fe r s  a  f an tas t i c  p l a t fo rm fo r
eng ross i ng  pa ren t s  and  s tuden t s  i n  an  exc i t i ng  cosm ic  j ou rney .  The  advan tages
and  e l emen t s  o f  an  a s t ronomy  d i sp l a y  a t  pa ren t- teache r  con fe rences  w i l l  be
cove red  i n  t h i s  a r t i c l e .
I n  JBM G loba l  Schoo l ,  No ida ,  De l h i  Pub l i c  Schoo l ,  G rea te r  Fa r i dabad ,  and  KR
Manga l am Wor ld  Schoo l ,  Va i sha l i  PTM i s  conduc ted  i n  Oc tobe r .  Many
en te r t a i n i ng  sc i ence  k i t s  and  s tuden t-made  mode l s ,  s t r e s s-bus te r  ac t i v i t i e s  l i ke
s tomp rocke t s ,  l ung  capac i t y  t e s t s ,  we igh i ng  you r se l f  on  d i f f e ren t  p l ane t s ,  and
many  more  we re  shown ,  and  peop le  o f  a l l  ages— f rom k ids  to  pa ren t s—en joyed
them a l l  immense l y .  Th i s  i n te r ac t i ve ,  educa t i ona l ,  and  en te r t a i n i ng  a rea  o f  t he
schoo l  a t t r ac ted  eve r yone ' s  a t t en t i on  i n  add i t i on  to  he lp i ng  t he  k i d s  decompress .
Encou rag i ng  Cu r i o s i t y :  Peop le  o f  a l l  ages  can  ge t  more  cu r i ous  abou t  a s t ronomy
because  o f  i t s  a l l u r e .  Pa ren t s  can  be  l u red  i n to  sc i ence  and  d i scove r y  by
exh ib i t i ng  cosm ic  wonde r s ,  wh i ch  can  spa rk  s t imu l a t i ng  conve r sa t i ons  a t  home .
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·  S p a c e  S m a l l  w o r l d  t r a y
·  A s t r o n o m y  e y e  m a s k
·  C o m m u n i t y  E n g a g e m e n t
·  I s r o  o n  t h e  M o o n
·  A s t r o S k e t c h
·  A s t r i o r o c k
·  S o l a r  O b s e r v a t i o n
·  P l a n e t a r i u m  S h o w
·  S a t  F r o m  T r a s h
·  A s t r o  F a c e  M a s k
·  C o l o u r  t h e  E u r o p a

·A s t r o  A r t
·U F O  M a k i n g  A c t i v i t y
·A s t r o t o o n
·A u r o r a  M a k i n g
·C o l o u r  t h e  p l a n e t s
·  I n d i a  i n  S p a c e  D r a w i n g
·  C a r d b o a r d  t u b e  s p a c e  s h u t t l e
·  G a l a x y  i n  a  J a r
·  G a l a x y  S l i m e
·  C o l o u r e d  S e n s o r y  P l a y  T r a y
·  P a p e r c r a f t  E a r t h  

Wor ld  Space  Week
A spec tacu l a r  ce l eb ra t i on  o f  eve r y th i ng  space- re l a ted  t akes  p l ace  du r i ng  Wor ld
Space  Week .  Eve r y  yea r ,  i t  i s  he ld  f rom Octobe r  4  to  Oc tobe r  10 .  Peop le  ge t
toge the r  f r om a l l  o ve r  t he  wo r l d  to  suppo r t  space  sc i ence  and  exp lo r a t i on  du r i ng
th i s  week .
Wor ld  Space  Week  seeks  to  i nc rease  pub l i c  know ledge  o f  t he  advan tages  o f
space  techno logy  and  to  s t imu l a te  young  m inds .  I t ' s  a  f an tas t i c  chance  to  f i nd
ou t  abou t  t he  mos t  r ecen t  deve lopments  i n  space  exp lo r a t i on  and  the  amaz i ng
accomp l i shmen t s  o f  sc i en t i s t s  and  as t ronau t s .
Peop le  a re  encou raged  to  exp lo re  t he  ma rve l s  o f  t he  un i ve r se  du r i ng  Wor ld
Space  Week  by  hos t i ng  s t a rgaz i ng  ac t i v i t i e s  and  educa t i ona l  p rog rams .  I t ' s  an
oppo r tun i t y  to  r ecogn i ze  t he  wonde r  and  immens i t y  o f  space  and  to  comprehend
how i t  a f f ec t s  ou r  day- to-day  ex i s tence .
The  exc i t i ng  f i e l d  o f  space  exp lo r a t i on  i s  wa i t i ng  fo r  you  to  exp lo re ,  whe the r  you r
i n te res t s  l i e  i n  a s t ronomy ,  space  t r a ve l ,  o r  s imp l y  wonde r i ng  wha t ' s  beyond  Ea r th .
Wor ld  Space  Week  i s  t he  i dea l  oppo r tun i t y  to  do  so .  Have  a  g rea t  week  and
neve r  g i ve  up  on  you r  goa l s !
Ac t i v i t i e s  conduc ted  i n  d i f f e ren t  U ITS  schoo l s .

https://drive.google.com/open?id=1IShZrGo-kgYDcGtF3B2gqQIS-3v4204-&usp=drive_copy


The 5th edition of India STEM Summit &Awards 2023 took place on the 16th and 17th of October 2023.
Hosted by the All India Council for Robotics and Automation (AICRA), whose commitment to
promoting and advancing the Science, Technology, Engineering, and Mathematics (STEM) fields in
India shines through this event. The summit and award serve as a vital catalyst to drive progress,
innovation, and knowledge dissemination in STEM and is a groundbreaking platform for collaboration
and recognition. A key focus of the event is to promote equitable economic growth while fostering
inclusive, woman-led, and youth-led development. Shri Nitin Jairam Gadkari, Minister of Road
Transport and Highways graced his presence and female scientists from ISRO had a group discussion
where they emphasized the inclusion of students in upcoming ISRO missions. 
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INDIA STEM AWARD 2023
GALACTICA Space  Group  H igh l ights

A key highlight of India STEM Summit & Awards
2023 is celebrating excellence. SPACE India is
delighted to announce that we were honoured
with the 'Vocational Education Award' for
empowering students in astronomy, space
science, robotics, and artificial intelligence
through vocational courses and activities. Mr
Mitul Jain, Managing Director of Space Group
collected the award on behalf of the company. 
Shivam Gupta, another Managing Director at
Space Group was honoured with the "STEM
Entrepreneur of the Year Award' for his
outstanding contributions to the education
sector in STEM while advocating highly for
grassroots activism. 
SPACE India is incredibly proud and humbled by
the recognition and vows to continue its role in
empowering students.

Participants even got the chance to explore the India STEM
Education Exhibition 2023. The exhibition is a platform that
shows the latest resources, technologies, and methodologies
that could enrich STEM education in India.



Observatories can serve as crucial for conveying
awareness of protecting dark skies in a time when light
pollution is endangering our ability to view the night sky.
These keep pushing the limits of what we can find out as
technology develops. 

The future of observatories is full of exciting possibilities,
ranging from space-based projects like the Hubble Space
Telescope to initiatives like the James Webb Space
Telescope.
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Exploring the Universe: Space India's
Astronomical Observatory

Observatories are those majestic structures nestled in far-flung corners of the globe, hold the key to unraveling the
universe's mysteries. These scientific wonders are more than just telescopes and domes; they are portals to the
vastness of space, providing us with a glimpse of the cosmic wonders that have captivated humanity for centuries. 

For millennia, humans have been fascinated by astronomy, the oldest of the natural sciences. Observatories are
heavens for astronomers and stargazers alike, providing them with the tools and technology they need to explore
distant galaxies, study celestial phenomena, and comprehend the complexities of our universe. From Stonehenge to
cutting-edge facilities outfitted with advanced telescopes, observatories have played a critical role in shaping our
understanding of the cosmos.

We believe in inspiring the boundaries of exploration and 
unraveling the mysteries of the universe at Space India.
Our cutting-edge Astronomical Observatory demonstrates
our dedication to understanding the universe. Our state-
of-the-art facility, is outfitted with cutting-edge
telescopes and advanced technology that allows us to peer
into the depths of space. 

Our dedicated team of astronomers and scientists works
tirelessly to solve the universe's mysteries. We are
constantly expanding our knowledge of the universe, from
studying distant galaxies and nebulae to observing
planetary phenomena.

These are made to meet specific scientific needs and are available in a variety of sizes and shapes. 360-degree
views of the night sky are possible with telescopes mounted on dome-shaped observatories, which are able to tilt
and rotate. Adaptive optics and digital imaging technology, which are features of contemporary observatories, allow
astronomers to take breathtaking pictures of celestial objects with unmatched clarity. It’s brilliant architectural
designs serve as both a tool for scientific research and a monument to human ingenuity.

These developments hold the potential to completely alter our perception of the cosmos and reveal long-hidden
secrets. Our public stargazing events are one of the highlights of our Astronomical Observatory. We invite families,
astronomy enthusiasts, and inquisitive minds to spend a night beneath the stars with us. 

Participants get the opportunity to view celestial objects through our powerful telescopes, ask questions, and learn
about the fascinating phenomena taking place in the night sky, all under the guidance of our knowledgeable
astronomers. Join us on an exciting journey through the world of observatories, where science and wonder meet
beneath the canopy of stars. 

https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy
https://drive.google.com/open?id=1QiWY54CoJW1H5GOTyUp9xhtkgXotZkya&usp=drive_copy


S r i  V e n k a t e s h w a r  I n t e r n a t i o n a l  S c h o o l ,
D w a r k a ;  
S T .  M a r t i n ’ s  D i o c e s a n  S c h o o l ,  D e l h i
C a n t o n m e n t ;  
K .  R .  M a n g a l a m  W o r l d  S c h o o l ,  V i k a s p u r i ;   
K .  R .  M a n g a l a m  W o r l d  S c h o o l ,  V a i s h a l i ;   
B a l  B h a r t i  P u b l i c  S c h o o l ,  P i t a m p u r a ;  
G D  G o e n k a  P u b l i c  S c h o o l ,  M o d e l  T o w 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  

7  s c h o o l s  p a r t i c i p a t e d  i n  t h e  e v e n t :  

A  s p e c t a c u l a r  e v e n t  i g n i t e d  y o u n g  m i n d s  a n d  c e l e b r a t e d  t h e  s p i r i t  o f  i n q u i r y  i n  t h e
h a l l o w e d  h a l l s  o f  l e a r n i n g ,  w h e r e  k n o w l e d g e  m e e t s  c u r i o s i t y  –  t h e  A P J  A b d u l  K a l a m
Q u i z  C h a m p i o n s h i p .  T h i s  q u i z  c o m p e t i t i o n ,  n a m e d  a f t e r  I n d i a ’ s  M i s s i l e  M a n  a n d  f o r m e r
P r e s i d e n t ,  D r .  A P J  A b d u l  K a l a m ,  w a s  m o r e  t h a n  j u s t  a  c o m p e t i t i o n ;  i t  w a s  a  t r i b u t e  t o
t h e  v i s i o n a r y  w h o  i n s p i r e d  g e n e r a t i o n s .
T h e  s c h o o l  b u z z e d  w i t h  e x c i t e m e n t  o n  t h e  d a y  o f  t h e  I n t e r  S c h o o l  q u i z  c h a m p i o n s h i p
h e l d  o n  1 6 t h  O c t o b e r ,  2 0 2 3 .  T h e  e v e n t  w a s  h o s t e d  b y  S r i  V e n k a t e s h w a r  I n t e r n a t i o n a l
S c h o o l ,  S e c t o r  1 8 ,  D w a r k a ,  i n  c o l l a b o r a t i o n  w i t h  S P A C E  I n d i a .  E v e n t  w a s  g r a c e d  w i t h
t h e  p r e s e n c e  o f  M r s .  A v a n i  P a t w a  ( C E O ,  S p a c e  T e c h n o l o g y  &  E d u c a t i o n  P v t .  L t d . ) ,  a n d
M s .  N i t a  A r o r a ,  D i r e c t o r  o f  t h e  S r i  V e n k a t e s h w a r  I n t e r n a t i o n a l  S c h o o l .  
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Unravelling Genius: The APJ Abdul
Kalam Quiz Championship
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T h e  a u d i t o r i u m  w a s  p a c k e d  w i t h  e a g e r  p a r t i c i p a n t s ,  e a c h  a r m e d  w i t h  a  r e s e r v o i r  o f
k n o w l e d g e  a n d  e n t h u s i a s m .  B e f o r e  t h e  e v e n t  r e g i s t r a t i o n s  o f  t h e  p a r t i c i p a n t s  w e r e
c o m p l e t e d .  T h e  e v e n t  c o m m e n c e d  w i t h  a  w e l c o m e  n o t e  a n d  r e c o g n i t i o n  o f  w o r k  d o n e
b y  S p a c e  I n d i a  f o r  e n h a n c i n g  e d u c a t i o n  a n d  g r a s s r o o t s .  T h e  p l a c e  w a s  c e r e m o n i a l l y
i l l u m i n a t e d  a s  g u e s t s  g a t h e r e d  t o  l i g h t  t h e  t r a d i t i o n a l  l a m p ,  s y m b o l i z i n g  t h e
i l l u m i n a t i o n  o f  k n o w l e d g e  a t  t h e  b e g i n n i n g  o f  a n  e v e n t .  I n  t h e i r  w e l c o m e  a d d r e s s  t o
t h e  a u d i e n c e ,  t h e  p r i n c i p a l  a n d  C h i e f  G u e s t  s p a r k e d  a  l o t  o f  e x c i t e m e n t  f o r  t h e
o c c a s i o n .  A  t o t a l  o f  5 6  s t u d e n t s  p a r t i c i p a t e d  i n  t h e  q u i z .  T h e  a i r  w a s  t h i c k  w i t h
a n t i c i p a t i o n  a s  t h e  q u i z  m a s t e r s  p r e p a r e d  t o  r e v e a l  a  s e r i e s  o f  d i f f i c u l t  q u e s t i o n s  t h a t
w o u l d  p u t  t h e  y o u n g  p r o d i g i e s  t o  t h e  t e s t .
T h i s  w a s  f o l l o w e d  b y  t h e  g r o u p  p h o t o  o f  t h e  h o n o r a r i e s .  T h e  c o m p e t i t i o n  w a s  d i v i d e d
i n t o  t w o  g r o u p s :  C a t e g o r y  1  ( C l a s s  6 - 7 )  a n d  C a t e g o r y  2  ( C l a s s  8 - 9 ) .  E a c h  g r o u p  w e n t
t h r o u g h  t w o  r o u n d s  t o  e m b a r k  o n  t h e i r  s u c c e s s .  T h e  t e a m s  w e r e  n a m e d  a s  N e b u l a ,
L y r a ,  O r i o n ,  C y g n u s ,  A q u i l a ,  e t c .  
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T h e  f i r s t  r o u n d  c o n s i s t e d  o f  p i c t o r i a l  q u e s t i o n s ,  m u l t i p l e - c h o i c e  q u e s t i o n s ,  a n d  a

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

P a r t i c i p a n t s  w e r e  e n c o u r a g e d  t o  t h i n k ,  a n a l y z e ,  a n d  d e d u c e  r a t h e r  t h a n  s i m p l y

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

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

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

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

T h e  s e c o n d  r o u n d  i n c l u d e d  b o t h  r a p i d - f i r e  a n d  m u l t i p l e - c h o i c e  q u e s t i o n s .  “ N a m e

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

o f  a  c e l e s t i a l  b o d y , ” ;  C o m m e n t  t r u e  / F a l s e  “ L i g h t  t r a v e l  i n  a  s t r a i g h t  p a t h ” ?  a r e

e x a m p l e s  o f  t h e  q u e s t i o n s  a s k e d  d u r i n g  r a p i d  f i r e  r o u n d .  B o t h  r o u n d s  f o r  e a c h

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

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

w i t h i n  t h e i r  t e a m s ,  b r a i n s t o r m i n g  i d e a s  a n d  d e b a t i n g  a n s w e r s .  T h i s  n o t  o n l y

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

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

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

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

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

h e a r t e d n e s s  o n e  l a s t  t i m e .  A s  t h e  q u i z m a s t e r s  a s k e d  t h e  f i n a l  q u e s t i o n ,  t h e

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

d e c l a r e d .  S T .  M a r t i n  S c h o o l  p r e v a i l e d  i n  t h e  j u n i o r  d i v i s i o n ,  w h i l e  D P S  F a r i d a b a d

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

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

i n  c h e e r s .

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

a t t e n d i n g  a n d  t h e  p a r t i c i p a n t s  a n d  t h e  e v e n t  w a s  c o n c l u d e d .  T h i s  q u i z  c o m p e t i t i o n

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

c o n v i c t i o n  t h a t ,  w i t h  t h e  c o r r e c t  d i r e c t i o n  a n d  p e r s e v e r a n c e ,  a n y  d r e a m  i s

a c h i e v a b l e  i n  h o n o u r  o f  D r .  A P J  A b d u l  K a l a m .  

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

f r e s h  i n s p i r a t i o n  a n d  r e v e r b e r a t i n g  w i t h  t h e  w o r d s  o f  t h e  g r e a t  l e a d e r  a n d

s c i e n t i s t  h i m s e l f :  “ D r e a m ,  d r e a m ,  d r e a m . ”  D r e a m s  b e c o m e  t h o u g h t s ,  a n d  t h o u g h t s

b e c o m e  d e e d s . ”



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  1 0 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 1 s t  o f  O c t o b e r  i n  D e l h i .
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  a n d  J u p i t e r .  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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Space  Group  H igh l ights

MONTHLY  TELESCOP IC

OBSERVAT ION



The passage you provided discusses the observat ions and f indings regarding the
dimming of the red supergiant Betelgeuse in ear ly 2019. The dimming led some to
speculate that i t  was a s ign the star was near ing the end of i ts l i fe and would go
supernova. However ,  new images from the European Southern Observatory show
that Betelgeuse returned to normal after the event .

The observat ions were made by a team from France’s Univers ité Côte d’Azur ,  who
used the MATISSE instrument on the European Southern Observatory’s Very Large
Telescope Interferometer in Chi le .  The images revealed that whi le Betelgeuse as a
whole appeared to darken, i ts photosphere actual ly br ightened dur ing the event .
This observat ion supports a theory that the dimming was caused by a burst of
dust ,  specif ical ly s i l icon monoxide, emanat ing from the star ,  possibly due to a
sudden cool ing of i ts surface.

This f inding al igns with a 2021 study that suggested Betelgeuse expel led a bubble
of gas due to a drop in temperature,  which then condensed into sol id dust ,
creat ing a vei l  that dimmed the star from our perspect ive.  The MATISSE images
provide further evidence for this theory and suggest that dust can form very c lose
to stars ,  potent ia l ly contr ibut ing to the formation of new star systems.

The passage also mentions that supergiants l ike Betelgeuse st i l l  pose many
myster ies to astronomers,  part icular ly in the late stages of their  stel lar l ives.
Addit ional ly ,  i f  another star in our galaxy is on the verge of going supernova,
astronomers are uncertain about what to expect ,  as the last observed instance of
such an event dates back to the 17th century.

NOVEMBER  2023
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The mysterious dimming of supergiant star
Betelgeuse may finally be explained

H I G H L I G H T S  O F  O C T O B E R   2 0 2 3



New simulations shed light on the origins and dynamics of Uranus' enigmatic ring system,
revealing a complex interplay between the planet's five major moons and the rings themselves.
Uranus, the seventh planet from the sun, stands out for its extreme axial tilt of 98 degrees, a
result of a colossal impact in its distant past.

Researchers, including Stephen Kane, a planetary astrophysics professor at the University of
California, Riverside (UCR), sought to unravel the mystery of whether the rings of Uranus are
remnants of the ancient impact that tipped the planet on its side. Their simulations indicated that
this is unlikely, as the ring material would not have endured over time.

The study focused on the interactions between Uranus' five primary moons — Umbriel, Titania,
Oberon, Miranda, and Ariel — and the rings, particularly when the moons are in "mean motion
resonances" with the rings. These resonances occur when an outer object completes a whole
number of orbits in the time it takes the inner object to complete its orbits. In this case, it
influences the size and stability of Uranus' ring system.

Of particular note are the resonances with Uranus' two innermost large moons, Miranda and Ariel.
These resonances significantly truncate the rings, restricting them to a distance of 4.3 planetary
radii from Uranus.

GALACTICA
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T h e  r i n g s  o f  U r a n u s  a r e  b e i n g
h e l d  b a c k  b y  i t s  p e s k y  m o o n s
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The rings of Uranus are believed to have been more extensive and brighter at their formation,
but their size has been diminished over time due to the influence of the moons. Nevertheless,
the persistence of the rings suggests that they are continuously replenished by various
sources of dust in the Uranian system. One significant source is impacts on the moons, which
release particles into the system.

Outgassing, a process where internal flexing of the moons induces cryovolcanism, can also
contribute to the supply of particles. Following an influx of dusty material into the Uranian
system, the moons expel 35% of that material within a distance of 40 planetary radii from
Uranus in just half a million years, according to Kane and Li's simulations. This rate of mass
loss gradually slows and eventually reaches 40% after tens of millions of years.

The orbits of Uranus' moons have changed over time, leading to shifts in resonances and
affecting the interaction with the rings. There is evidence to suggest that the moons have
moved into different resonant locations, potentially influencing the severity of ring truncation
in the past.

Similar interactions occur in the Jupiter system, where the Galilean moons play a comparable
role in ejecting dusty material. While theoretical modeling has provided valuable insights,
future missions to Uranus, like the proposed orbiter mission slated for the mid-2030s, may
provide crucial measurements of mass loss from the system. This mission aims to explore
Uranus' interior, potentially shedding light on the ongoing dynamics of its ring system and
uncovering new revelations about this relatively unexplored frontier in the solar system. With
the promise of exciting discoveries on the horizon, Uranus awaits further exploration.

Two views of the planet Uranus appear side-by-side for comparison. At the top, left corner of
the left image is a two-line label. The top line reads Uranus November 9, 2014. The bottoms
line reads HST WFC3/UVIS. At the top, left corner of the right image is the label November 9,
2022. At the left, bottom corner of each image is a small, horizontal, white line. In both panels,
over this line is the value 25,400 miles. Below the line is the value 40,800 kilometers. At the
top, right corner of the right image are three, colored labels representing the color filters used
to make these pictures. Located on three separate lines, these are F467M in blue, F547M in
green, and F485M in red. On the bottom, right corner of the right image are compass arrows
showing north toward the top and east toward the left.
Credits ScienceNASA, ESA, STScI, Amy Simon (NASA-GSFC), Michael H. Wong (UC
Berkeley).Image Processing:Joseph DePasquale (STScI)
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I n d i a ' s  G a g a n y a a n  M i s s i o n :  A  G i a n t
L e a p  f o r  I S R O
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I n d i a ' s  s p a c e  a g e n c y ,  t h e  I n d i a n  S p a c e  R e s e a r c h  O r g a n i z a t i o n  ( I S R O ) ,  c o n t i n u e s  i t s
r e m a r k a b l e  j o u r n e y  i n  s p a c e  e x p l o r a t i o n  w i t h  t h e  a m b i t i o u s  G a g a n y a a n  m i s s i o n .  T h i s
m i s s i o n ,  t r a n s l a t i n g  t o  " c e l e s t i a l  v e h i c l e "  i n  S a n s k r i t ,  a i m s  t o  s e n d  a t  l e a s t  t h r e e
a s t r o n a u t s  i n t o  l o w - E a r t h  o r b i t  b y  t h e  c l o s e  o f  2 0 2 4 ,  m a r k i n g  a  s i g n i f i c a n t
m i l e s t o n e  i n  I n d i a ' s  s p a c e  e n d e a v o r s .

S c h e d u l e d  f o r  O c t o b e r  2 1 ,  I S R O  w i l l  c o n d u c t  a  c r u c i a l  t e s t  f l i g h t  f r o m  t h e  S a t i s h
D h a w a n  S p a c e  C e n t e r .  T h i s  t e s t  w i l l  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  t h e  c r e w
c a p s u l e ' s  e m e r g e n c y  e s c a p e  s y s t e m .  T h e  C r e w  M o d u l e  ( C M )  u s e d  i n  t h i s  t e s t
m i r r o r s  t h e  p r e s s u r i z e d  m o d u l e  t h a t  w i l l  h o u s e  a s t r o n a u t s  d u r i n g  t h e i r  a s c e n t  t o
s p a c e ,  a l b e i t  i n  a n  u n p r e s s u r i z e d  s t a t e .  I t  w i l l  b e  l a u n c h e d  v i a  a  s p e c i a l l y  d e v e l o p e d
s i n g l e - s t a g e  l i q u i d  r o c k e t  d e s i g n e d  t o  s i m u l a t e  a n  a b o r t  s c e n a r i o .

T h e  a c t u a l  C M  w i l l  b e  t r a n s p o r t e d  b y  a  1 4 3 - f o o t - t a l l  L a u n c h  V e h i c l e  M a r k - 3  ( L V M 3 )
r o c k e t ,  c o m p r i s i n g  s o l i d ,  l i q u i d ,  a n d  c r y o g e n i c  s t a g e s .  I m p r e s s i v e l y ,  t h e  c r y o g e n i c
s t a g e  r e c e n t l y  r e c e i v e d  h u m a n  s a f e t y  c e r t i f i c a t i o n s ,  a t t e s t i n g  t o  I S R O ' s  u n w a v e r i n g
c o m m i t m e n t  t o  a s t r o n a u t  s a f e t y .

D u r i n g  t h i s  t e s t ,  s e v e r a l  c r i t i c a l  c o m p o n e n t s  w i l l  b e  e x a m i n e d .  D r o g u e  p a r a c h u t e s ,
p i v o t a l  f o r  s t a b i l i z i n g  a n d  d e c e l e r a t i n g  t h e  s p a c e c r a f t  d u r i n g  r e e n t r y ,  w i l l  u n d e r g o
e v a l u a t i o n .  T h e  C r e w  E s c a p e  S y s t e m  ( C E S )  w i l l  b e  t e s t e d ,  a  c r u c i a l  e l e m e n t  i n
e n s u r i n g  a s t r o n a u t s '  s a f e t y  i n  t h e  e v e n t  o f  a n  e m e r g e n c y .  T h i s  s y s t e m ,  d e s i g n e d  t o
e j e c t  a s t r o n a u t s  i f  n e c e s s a r y ,  w i l l  b e  s u b j e c t e d  t o  r i g o r o u s  s c r u t i n y .  T h e  C M  f a i r i n g
a n d  I n t e r f a c e  A d a p t e r s  w i l l  a l s o  b e  a s s e s s e d ,  f u r t h e r  e n h a n c i n g  t h e  e m e r g e n c y
e s c a p e  s y s t e m ' s  r e a d i n e s s .
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The tes t  f l i gh t  i s  des igned to  rep l i ca te  abor t
cond i t ions  exper ienced dur ing  the  ascent
t ra jec tory ,  cor respond ing to  a  Mach number  o f
1 . 2 ,  m i r ro r ing  cond i t ions  in  the  actua l  Gaganyaan
miss ion .  Fo l low ing the  abor t  sequence ,  i nc lud ing
CES separa t ion  and parachute  dep loyment ,  the
CM wi l l  execute  a  sa fe  touchdown in  the  sea .

Upon re tu rn  to  Ear th ,  the  CM wi l l  be  re t r ieved by
a  ded ica ted d iv ing  team f rom the  Ind ian  Navy  in
the  Bay  o f  Benga l ,  u t i l i z i ng  a  spec ia l i zed  vesse l .
Subsequent  s teps  in  the  miss ion  w i l l  i nc lude
fu r ther  tes ts ,  i nc lud ing  v ib ra t ion  tes ts  w i th  the
Crew Escape System,  and in tegra t ion  w i th  the
launch veh ic le  on  the  pad .

Look ing  ahead ,  another  m i les tone looms on the
hor i zon .  A  subsequent  tes t  f l i gh t  w i l l  i n t roduce
Vyommit ra ,  a  robot  apt l y  named "space ' s  f r i end . "
Vyommit ra  possesses  human- l i ke  fea tu res ,
i nc lud ing  a  face  and the  ab i l i t y  to  commun icate
l i ke  a  human ,  a long w i th  robot ic  a rms .  Th i s
innovat i ve  s tep demonst ra tes  Ind ia ' s  commitment
to  advanc ing  techno logy  in  space exp lo ra t ion .

As  ISRO surges  fo rward  w i th  i t s  Gaganyaan
miss ion ,  i t  not  on ly  marks  a  s ign i f i cant
ach ievement  in  Ind ia ' s  space exp lo ra t ion  but  a l so
s tands  as  a  tes tament  to  the  nat ion ' s  ded ica t ion
to  push ing  the  boundar ies  o f  human knowledge
and capab i l i t i es  in  the  cosmos .  Wi th  each
success fu l  s tep ,  I nd ia  so l id i f i es  i t s  p lace  on  the
g loba l  s tage o f  space exp lo ra t ion .
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Chandrayaan-3's Sulfur Discoveries: 
Paving the Way for Lunar Exploration

I nd i a ' s  Chandrayaan-3  m iss ion  has  marked  a  s ign i f i can t  m i l es tone  i n  l una r
exp lo ra t ion ,  touch ing  down 375  m i l es  f rom the  Moon ' s  sou th  po le  on  Augus t  23 ,
2023 .  I n  under  14  Ea r th  days ,  i t  p rov ided  i nva luab le  da ta  tha t  p romises  to
revo lu t ion i ze  ou r  unders tand ing  o f  the  l una r  l andscape .  The  I nd ian  Space  Resea rch
Organ i za t ion  ( ISRO)  p rompt l y  sha red  these  f i nd ings ,  unve i l i ng  a  su rp r i s i ng  d i scove ry
-  the  p resence  o f  su l fu r  i n  the  l una r  so i l .

Wh i l e  sc ien t i s t s  were  aware  o f  the  ex i s tence  o f  su l fu r  i n  l una r  rocks  and  so i l ,  i t s
concent ra t ion  was  be l i eved  to  be  m in ima l .  However ,  Chandrayaan-3 ' s  rove r ,  ap t l y
named Pragyan ,  revea led  o the rw i se .  Equ ipped w i th  advanced ins t ruments  i nc lud ing  an
a lpha  pa r t i c l e  X- ray  spect romete r  and  a  l a se r- induced b reakdown spect romete r
(L IBS) ,  P ragyan  success fu l l y  de tec ted  su l fu r  nea r  the  l and ing  s i te .

Su l fu r ' s  s ign i f i cance  l i es  i n  i t s  potent i a l  to  a id  fu tu re  l una r  exp lo ra t ion  endeavors .  As
a  key  component  i n  vo lcan ic  ac t i v i t y ,  i t  ho lds  potent i a l  fo r  sus ta in ing  human l i f e  on
the  Moon ,  potent i a l l y  enab l i ng  as t ronauts  to  u t i l i ze  i t  as  a  resou rce .

The  Moon ' s  geo logy  i s  cha rac te r i zed  by  two p redominant  rock  t ypes  -  da rk  vo lcan ic
rock  and  b r igh te r  h igh l and  rock .  Typ ica l l y ,  vo l can ic  p l a i ns  conta in  h ighe r
concent ra t ions  o f  su l fu r  compared  to  h igh l and  mate r i a l .  Th i s  phenomenon a r i ses  f rom
the  p rocess  o f  vo lcan ic  ac t i v i t y ,  where  su l fu r  f rom deep-sea ted  rocks  becomes
in tegra ted  i n to  the  magma .  Upon  e rupt ion ,  much  o f  the  su l fu r  i s  re leased  i n to  the
a tmosphere .
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Chandrayaan-3 ' s  measu rements  o f  su l fu r  rep resent  a  g roundbreak ing  ach ievement ,
be ing  the  f i r s t  o f  the i r  k i nd  on  the  Moon .  Wh i l e  the  exac t  su l fu r  content  i s  pend ing
ca l ib ra t ion ,  i n i t i a l  da ta  f rom L IBS sugges ts  tha t  h igh l and  so i l s  nea r  the  po les  may
possess  a  h ighe r  su l fu r  concent ra t ion  than  both  equato r i a l  h igh l and  so i l s  and  da rk
vo lcan ic  so i l s .

Th i s  reve l a t ion  p rov ides  v i t a l  i n s igh ts  i n to  the  Moon ' s  geo log ica l  p rocesses ,  shedd ing
l igh t  on  i t s  un ique  env i ronmenta l  cond i t ions .  Fu r the rmore ,  the  p resence  o f
concent ra ted  su l fu r  a t  the  po les  sugges ts  i n t r igu ing  poss ib i l i t i e s ,  i nc lud ing  i t s
potent i a l  fo rmat ion  f rom the  l una r  a tmosphere  o r  anc ien t  vo lcan ic  ac t i v i t y .

Fo r  fu tu re  space  m iss ions ,  the  d i scove ry  o f  su l fu r  as  a  resou rce  ho lds  immense
promise .  I n-s i tu  resou rce  u t i l i z a t ion ,  a  concept  cent ra l  to  long-te rm luna r  m iss ions ,
env i s ions  us ing  na tu ra l l y  occu r r i ng  mate r i a l s  l i ke  su l fu r  fo r  va r ious  app l i ca t ions ,  f rom
cons t ruc t i ng  i n f r as t ruc tu re  to  genera t i ng  power .

Chandrayaan-3 ' s  p ioneer ing  d i scove r ies  not  on l y  deepen  ou r  unders tand ing  o f  l una r
geo logy  bu t  a l so  open  doors  to  a  fu tu re  where  humans  may  th r i ve  on  the  Moon ,
u t i l i z i ng  i t s  resou rces  to  fo rge  a  sus ta inab le  p resence  i n  space  exp lo ra t ion .

Credits: hindustantimes.com

“Lase r- Induced Breakdown Spect roscope  (L IBS)  i ns t rument  onboard  the  Rover
unamb iguous l y  con f i rms  the  p resence  o f  Su lphu r  (S )  i n  the  l una r  su r face  nea r  the  south
po le ,  th rough  f i r s t-eve r  i n-s i tu  measu rements , ”  I s ro  sa id  i n  a  s ta tement .



Japan's Smart Lander for Invest igat ing Moon (SLIM) has embarked on a groundbreaking mission,
a iming to achieve a highly precise soft landing on the lunar surface. Launched on September 6,  SLIM
has cleared its in it ia l  cr i t ica l  operat ion stage, conf i rming the successful  funct ional i ty of i ts essent ia l
systems, including solar panels ,  communicat ions,  and propuls ion. This achievement ,  announced by the
Japan Aerospace Explorat ion Agency (JAXA) on September 14,  s ignif ies a major mi lestone in the
mission's progress.

Present ly in an Earth orbit phase, SLIM is s lated to spend approximately 20 days undergoing r igorous
equipment ver i f icat ion and preparat ion for insert ion into the lunar transfer orbit .  JAXA recent ly
released an optical  observat ion of SLIM from a distance of about 37,300 mi les (60,000 ki lometers)
away from Earth.  Notably ,  the XRISM X-ray observatory ,  launched concurrent ly with SLIM, was
captured in a separate image.
SLIM's unique trajectory to the moon involves an extended journey beyond the lunar orbit before
looping back. This strategic maneuver a l lows the spacecraft to execute a more eff ic ient burn for lunar
orbit entry ,  opt imiz ing fuel consumption and reducing overal l  mass.

In the months to come, SLIM wi l l  t ransit ion into lunar orbit ,  gear ing up for a precis ion landing within
the Shiol i  Crater .  This "pinpoint" landing approach represents a s ignif icant advancement compared to
previous internat ional missions,  showcasing Japan's pioneer ing technological  capabi l i t ies .

The successful  execut ion of SLIM's mission would not only mark Japan's achievement of a histor ic
lunar landing but a lso pave the way for future dar ing lunar and planetary explorat ion endeavors.  I f  a l l
goes as planned, Japan wi l l  jo in the el i te ranks of nat ions,  including the Soviet Union,  the United
States,  China,  and India ,  to achieve a soft landing on the moon.
SLIM's tr iumph could s ignify a turning point in space explorat ion,  demonstrat ing the potent ia l  for even
more ambit ious missions in the years ahead. With i ts cutt ing-edge technology and precise
architecture,  SLIM is a testament to Japan's dedicat ion to advancing space explorat ion and expanding
humanity 's understanding of the cosmos.
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Japan's SLIM Lander: Pioneering Lunar
Exploration

GALACTICA

SLIM is a smal l-scale explorat ion lander designed for pinpoint landings on the Moon’s surface,
reduct ion in the s ize and weight of equipment used in Moon landings,  and invest igat ion into the
Moon’s or igins.  I t  wi l l  a lso test technology fundamental  to explorat ion in low-gravity environments ,  an
important requirement for future scient i f ic invest igat ion of the solar system.



The 2023 Nobel Prize in Physics has been awarded to three distinguished scientists, Pierre Agostini,
Ferenc Krausz, and Anne L’Huillier, for their groundbreaking work in the field of attosecond physics. The
Royal Swedish Academy of Sciences announced on October 3rd that the trio would share the
prestigious 11 million Swedish krona ($1.02 million) prize.

Their achievement centers around the creation of attosecond pulses of light, an extraordinary feat that
allows scientists to delve into the inner workings of atoms. To put it into perspective, an attosecond is
to a second what a second is to the age of the universe – an incredibly minuscule unit of time,
measuring one quintillionth of a second. This newfound capability enables researchers to observe the
swift movements of electrons and molecules with unprecedented precision.

The journey towards this groundbreaking discovery commenced in 1987 when Anne L’Huillier, through
her experimentation with noble gases and laser light, unveiled a phenomenon wherein multiple overtones
of light, each possessing distinct frequencies, were generated. By strategically superimposing these
overtones, causing them to largely cancel each other out, L’Huillier managed to produce an
extraordinarily brief pulse of light.

Pierre Agostini, a physicist affiliated with The Ohio State University, and Ferenc Krausz, based at the
Ludwig Maximilian University in Munich, Germany, subsequently took up L’Huillier's work and refined the
technique. Their combined efforts culminated in the creation of consecutive pulses lasting 250
attoseconds, as well as a single pulse lasting 650 attoseconds.

This revolutionary method opens up a realm of possibilities for the observation and
manipulation of electrons – the agents behind the transmission of electricity – and molecules
that hold significant potential for medical applications on a minute scale, according to the
Nobel committee. Eva Olsson, Chair of the Nobel committee for physics, emphasized the
transformative potential of attosecond physics, stating, "We can now open the door to the
world of electrons. Attosecond physics gives us the opportunity to understand mechanisms
that are governed by electrons. The next step will be utilizing them."
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NOBEL PRIZE IN PHYSICS AWARDED TO 3
SCIENTISTS WHO GLIMPSED THE INNER WORLD

OF ATOMS WITH TINY LIGHT PULSES

An artist's sketch of Pierre Agostini, Ferenc Krausz and Anne L’Huillier. 
(Image credit: Niklas Elmehed/Nobel Prize Outreach)



NASA's Parker Solar Probe, on its seven-year mission to study the Sun, made a significant discovery
related to Venus in 2021 during a routine flyby. The probe's aim was to use Venus's gravitational pull
to adjust its trajectory towards the Sun. The findings challenge previous assumptions about lightning
on Venus.
Harriet George, lead author of the study and a postdoctoral researcher at the Laboratory for
Atmospheric and Space Physics, emphasized Parker's capacity for new discoveries, stating,
"Everywhere it goes, it finds something new."
The study reveals that flashes of light on Venus, traditionally attributed to lightning, may not be
lightning bolts at all. Instead, they appear linked to disturbances in the magnetic fields surrounding
the planet. This suggests that Venus may have less lightning than previously believed.

For nearly four decades, there has been ongoing debate about lightning on Venus. The research
team used a phenomenon known as "whistler waves" to draw their conclusions. Whistler waves are
electromagnetic waves that can travel through various mediums, and on Earth, they are associated
with lightning discharges.
While previous observations of whistler waves on Venus led scientists to assume significant
lightning activity, Parker's close encounter with the planet revealed a different story. The whistler
waves observed were moving downward towards the planet, contrary to the expected outward
movement seen with Earth's lightning-induced whistler waves.

The researchers theorize that these waves result from disruptions in Venus's magnetic fields.
Specifically, magnetic field lines may break apart and rejoin, releasing bursts of energy in the form of
whistler waves.
Parker Solar Probe is set to make its seventh and final pass by Venus in 2024, approaching to within
250 miles of the Venusian surface. This close encounter is expected to provide even more insight
into the nature of lightning on Venus.
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NASA's Parker Solar Probe has shattered records as the fastest
human-made object, hurtling through space at unprecedented
speeds. Launched in 2018, the probe is on a mission to study
the Sun's outer atmosphere and understand solar wind and
magnetic fields. On its closest approach, it reaches speeds of
up to approximately 430,000 miles per hour (700,000 kilometers
per hour), dwarfing previous records set by the Helios
spacecraft in the 1970s. The Parker Solar Probe's speed enables
it to conduct critical observations and collect data from regions
of the Sun's corona that were previously inaccessible. This
breakthrough allows scientists to gain new insights into solar
phenomena and advance our understanding of space weather,
which can impact technology and infrastructure on Earth. The
probe's remarkable velocity is a testament to human ingenuity
and technological achievement in the field of space exploration.

NASA's Parker Solar Probe - fastest man-made
object

'Lightning' on Venus may not be lightning at all,  Parker Solar Probe finds
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Resea rche rs  have  ach ieved  a  g roundbreak ing  m i l es tone  by  success fu l l y  cu l t i va t i ng  mouse
embryos  aboa rd  the  I n te rna t iona l  Space  Sta t ion  ( ISS)  fo r  the  f i r s t  t ime .  Th i s  ach ievement ,
ha i l ed  as  a  s ign i f i can t  l eap ,  i nd ica tes  tha t  mamma ls ,  i nc lud ing  humans ,  may  potent i a l l y
rep roduce  i n  space .  The  Un i ve rs i t y  o f  Yamanash i  and  Nat iona l  Resea rch  I ns t i t u te  R iken  jo in t l y
announced th i s  g roundbreak ing  fea t ,  emphas i z i ng  tha t  i t  marks  the  wor ld ' s  i naugura l
exper iment  i n  cu l t i va t i ng  ea r l y-s tage  mamma l i an  embryos  i n  the  comp le te  m ic rograv i t y
env i ronment  o f  the  ISS .

Led  by  Te ruh iko  Wakayama ,  a  mo lecu la r  b io log i s t  a t  the  Un i ve rs i t y  o f  Yamanash i ' s  Advanced
B io techno logy  Cente r ,  i n  co l l abora t ion  w i th  a  team f rom the  Japan  Aerospace  Space  Agency
( JAXA) ,  the  s tudy  sought  to  dete rm ine  i f  a  mamma l i an  fe tus  cou ld  deve lop  no rma l l y  i n  the
l im i ted  g rav i t y  cond i t ions  o f  space .  I n  Augus t  2021 ,  f rozen  mouse  embryos  were  sen t  to  the
ISS v i a  a  SpaceX Fa lcon  9  rocket .  Once  on  the  space  s ta t ion ,  the  embryos  were  thawed us ing
spec ia l i zed  equ ipment  and  cu l tu red  under  m ic rograv i t y  fo r  fou r  days .  Subsequent l y ,  t he
samp les  were  re tu rned  to  Ea r th  fo r  compara t i ve  ana l ys i s  w i th  mouse  embryos  g rown under
norma l  g rav i t y .

The  f i nd ings ,  de ta i l ed  i n  a  paper  pub l i shed  i n  the  jou rna l  iSc ience ,  revea led  tha t  embryos
cu l tu red  under  m ic rograv i t y  cond i t ions  p rogressed  i n to  b l as tocys ts—a  c lus te r  o f  d i v id ing  ce l l s
fo rmed by  a  fe r t i l i zed  egg—wi th  no rma l  ce l l  counts .  The  resea rche rs  emphas i zed  tha t  g rav i t y
had  no  s ign i f i can t  impact  on  b l as tocys t  fo rmat ion  and  i n i t i a l  d i f fe ren t i a t ion  o f  mamma l i an
embryos .

Fu r the rmore ,  the  team observed  tha t  i f  a l l owed to  p rogress ,  the  b l as tocys ts  wou ld  deve lop
in to  mouse  fe tuses  and  p l acentas  w i thout  s ign i f i can t  DNA a l te ra t ions  o r  changes  i n  gene
express ion .  However ,  the  su rv i va l  r a te  o f  embryos  g rown on  the  ISS  was  s l i gh t l y  l ower  than
those  cu l t i va ted  on  Ea r th .
The  resea rche rs  h igh l i gh ted  the  impor tance  o f  t r ansp lan t i ng  the  b l as tocys ts  cu l tu red  i n  the
ISS ' s  m ic rograv i t y  i n to  m ice  to  dete rm ine  i f  they  can  l ead  to  success fu l  b i r ths .  Th i s  s tep  i s
c ruc i a l  i n  con f i rm ing  the  no rma lcy  o f  b l as tocys ts  g rown in  m ic rograv i t y .

CAN HUMANS REPRODUCE IN SPACE? MOUSE
BREAKTHROUGH ON ISS A PROMISING SIGN
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Whi le  the  s tudy  de l ved  somewhat
in to  the  e f fec t  o f  r ad i a t ion  on
space-based  mamma l i an  embryo
growth ,  fu r the r  i nves t iga t ion  i n to
rad ia t ion  exposu re  du r i ng  l i ve
embryo  c ryoprese rva t ion  and
cu l tu r i ng  phases  w i l l  be
necessa ry .
Th i s  b reak th rough  ho lds
p ro found  imp l i ca t ions  fo r  fu tu re
human space  exp lo ra t ion ,
pa r t i cu l a r l y  fo r  ex tended s tays  o r
potent i a l  pe rmanent  hab i ta t ion
on  the  moon and  Mars .  As
human i t y  se ts  i t s  s igh ts  on  these
amb i t ious  ventu res ,  the
know ledge  ga ined  f rom th i s
resea rch  cou ld  p rove
ind i spensab le  i n  shap ing  the
fu tu re  o f  rep roduct ion  beyond
the  bounds  o f  Ea r th .

A graph showing the quality of blastocysts developed in microgravity on
the ISS. (Image credit: iScience/(CC BY-NC-ND 4.0) )



In  2015 ,  NASA's New Hor izons spacecraft  made a h istor ic  v is i t  to P luto ,  revea l ing a
complex wor ld that  cont inues to surpr ise sc ient ists  near ly  a decade later .  Recent
studies of  data co l lected by the spacecraft  have unvei led an extraord inary feature
near a br ight ,  heart-shaped region on P luto known as Sputn ik P lan i t ia .

Researchers have ident i f ied a 44-ki lometer-wide crater ,  named Ki ladze ,  located
northeast  of  Sputn ik P lan i t ia .  In i t ia l ly  resembl ing impact craters lef t  by meteor i tes ,
K i ladze presented pecul iar i t ies that  set  i t  apart .  Un l ike typ ica l  impact craters ,  K i ladze
lacked a centra l  peak and exhib i ted an e longated shape,  suggest ing the inf luence of
tectonic forces with in P luto .  These observat ions prompted further invest igat ion into
th is  un ique geologica l  format ion .

What sets K i ladze apart  f rom the rest  of  P luto 's  surface is  the prominent presence of
water  ice .  Whi le most of  the p lanet 's  terra in is  dominated by methane and n i t rogen
ice ,  the d ist inct  water  ice in and around Ki ladze stands out .  Th is  d iscovery led to the
hypothes is  that  K i ladze might be l inked to a cryovolcano,  a vo lcano that  erupts ice
rather than molten rock ,  a  phenomenon known as cryovolcan ism.
This  cryovolcan ic act iv i ty  impl ies the ex istence of  a h idden subsurface ocean on
Pluto .  The erupt ion f rom Ki ladze is  be l ieved to have expel led water  f rom th is
concealed ocean onto the p lanet 's  surface ,  resu l t ing in a t ransformat ion over mi l l ions
of years .  The s ign i f icance of  th is  f ind ing l ies not on ly  in  the presence of  the ocean
but a lso in the re lat ive ly  recent t iming of  the erupt ion ,  est imated to have occurred
just  a few mi l l ion years ago.

Th is  reve lat ion cha l lenges prev ious assumpt ions about the thermal  act iv i ty  with in
Pluto .  The dwarf  p lanet 's  smal l  s ize suggests that  i t  should have cooled s ign i f icant ly
s ince i ts  format ion ,  making i t  un l ike ly  to possess a heat source capable of  dr iv ing
volcan ic erupt ions .  One proposed explanat ion is  the presence of  rad ioact ive e lements
in P luto 's  core ,  which would re lease heat as they decay .  However ,  ear l ier  research
quest ioned whether there were enough of  these e lements to susta in such act iv i ty .

The d iscovery of  K i ladze and i ts  cryovolcan ic act iv i ty  ra ises int r igu ing quest ions about
the res i l ience of  P luto 's  subsurface ocean.  Despite the passage of  cosmic t ime,
someth ing with in the dwarf  p lanet 's  inter ior  appears to be prevent ing the ocean f rom
freez ing ent i re ly .  One hypothes is  pos i ts  that  as P luto cooled ,  pockets of  l iqu id water
may have been reta ined,  potent ia l ly  serv ing as the source for  these erupt ions .
U l t imate ly ,  the en igma of  K i ladze and i ts  cryovolcan ic act iv i ty  underscores the
dynamic and ever-evolv ing nature of  d istant ce lest ia l  bodies .  As sc ient ists  cont inue
to scrut in ize the data prov ided by New Hor izons ,  new reve lat ions about P luto 's
complex geologica l  h istory may come to l ight ,  deepening our understanding of  th is
d istant wor ld and i ts  p lace in the broader so lar  system.
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SUPERVOLCANO ERUPTION ON PLUTO - GIVES
HINT OF HIDDEN OCEAN BENEATH THE

SURFACE
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Beyond the  d i s tan t  wor lds  and  a round  the  s ta r s ,  NGC 346 -  the  b r igh tes t  and  g rea tes t  s ta r-
fo rm ing  reg ion  i n  the  Sma l l  Mage l l an i c  C loud  -  i s  v i s ib le  i n  a  new image  f rom our  webb ' s
M id- In f ra red  I ns t rument  (M IR I ) .  The  Sma l l  Mage l l an i c  C loud  (SMC)  i s  a  M i l ky  Way  sa te l l i t e
ga l axy  obse rvab le  w i th  the  naked  eye  i n  the  southe rn  cons te l l a t ion  Tucana

NOVEMBER 2023
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WEBB CAPTURES AN ETHERAL
VIEW OF NCG 346  
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The  resea rche rs  sea rched  fo r  the  reddes t  s ta r s  and  d i scove red  1 , 001  p inpo in t  po in t s  o f  l i gh t ,
t he  ma jo r i t y  o f  wh ich  were  young  s ta r s  s t i l l  impr i soned  w i th in  the i r  dus ty  cocoons .
As t ronomers  can  pe r fo rm a  more  comp le te  census  o f  the  s ta r s  and  p ro tos ta r s  i n  th i s  ac t i ve
reg ion  by  comb in ing  Webb obse rva t ions  i n  the  nea r- in f ra red  and  m id- in f ra red .  The  f i nd ings
have  ram i f i ca t ions  fo r  ou r  know ledge  o f  ga l ax ies  b i l l i ons  o f  yea rs  ago ,  du r i ng  a  pe r iod  i n  the
un i ve rse  known as  "cosmic  noon , "  when  s ta r  fo rmat ion  was  a t  i t s  zen i th  and  heavy  e lement
concent ra t ions  were  lower ,  as  obse rved  i n  the  SMC.

Th i s  t i ny  compan ion  ga l axy  i s  more  p r im i t i ve  than  the  M i l ky  Way  because  i t  conta ins  l ess
heavy  meta l s ,  wh ich  a re  c rea ted  i n  s ta r s  th rough  nuc lea r  fus ion  and  supernova  exp los ions ,
than  ou r  own ga l axy .  Because  cosmic  dus t  i s  composed o f  heavy  e lements  such  as  s i l i con
and  oxygen ,  sc ien t i s t s  p red ic ted  the  SMC to  be  devo id  o f  s ign i f i can t  amounts  o f  dus t .
However ,  bo th  the  l a tes t  M IR I  image  and  an  ea r l i e r  v i ew o f  NGC 346 f rom Webb ' s  Nea r-
In f ra red  Camera  re leased  i n  Janua ry  i nd ica te  p len ty  o f  dus t  i n  th i s  reg ion .

B lue  tendr i l s  t r ack  emiss ion  f rom dus ty  s i l i ca tes  and  sooty  chemica l  compounds  known as
po l ycyc l i c  a romat i c  hyd roca rbons ,  o r  PAHs ,  as  dep ic ted  i n  rep resenta t i ve-co lo r  image  be low .
Warm dus t  hea ted  by  the  reg ion ' s  b r igh tes t  and  most  mass i ve  s ta r s  em i t s  more  d i f fuse  red
emiss ion .  An  a rc  i n  the  upper  l e f t  co rne r  cou ld  be  a  re f l ec t ion  o f  l i gh t  f rom a  s ta r  nea r  the
a rc ' s  cente r .  ( I n  the  lower  l e f t  and  upper  r igh t ,  s im i l a r ,  f a i n te r  a rcs  emerge  assoc ia ted  w i th
s ta r s . )  F ina l l y ,  b r i l l i an t  spots  and  f i l aments  i nd ica te  p l aces  w i th  a  h igh  dens i t y  o f  p ro tos ta r s .  
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The James Webb Space Telescope of NASA has discovered a previously overlooked
feature in Jupiter 's atmosphere. The high-speed jet stream, exceeding 3,000 miles
(4,800 ki lometers) wide, s its above the main cloud decks on Jupiter 's equator. The
discovery of this jet sheds l ight on how the layers of Jupiter 's famously turbulent
atmosphere interact with one another.
Webb's new look into the near-infrared is sensit ive to higher-alt itude layers of the
atmosphere, about 15-30 miles (25-50 ki lometers) above Jupiter 's cloud tops. High-
alt itude hazes appear blurry in near-infrared imaging, with increased brightness over
the equatoria l  region. Finer detai ls are resolved within the bright ,  hazy band with
Webb.

"Even though various ground-based telescopes, spacecraft l ike NASA's Juno and
Cassini ,  and NASA's Hubble Space Telescope have observed the Jovian system's
changing weather patterns, Webb has already provided new f indings on Jupiter 's
r ings, satel l i tes, and its atmosphere," he said.

Whi le Jupiter and Earth are very different in many ways – Jupiter is a gas giant ,  whi le
Earth is a rocky, temperate world – both planets have layered atmospheres. These
other missions' observations of infrared, vis ible,  radio, and ultraviolet l ight
wavelengths detect the lower, deeper layers of the planet 's atmosphere, where
massive storms and ammonia ice clouds reside.
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The researchers are looking forward to more Webb observations of Jupiter to see if the
speed and alt itude of the jet change over.

 "Jupiter has a complicated but repeatable pattern of winds and temperatures in its
equatoria l  stratosphere, high above the winds measured in clouds and hazes at these
wavelengths," team member Leigh Fletcher of the University of Leicester in the United
Kingdom explained. " I f  the strength of this new jet is l inked to this osci l lat ing
stratospheric pattern, we might expect the jet to vary signif icantly over the next 2 to 4
years - it ' l l  be real ly excit ing to put this theory to the test in the coming years." I t  amazes
me that after years of tracking Jupiter 's clouds and winds from various observatories, we
sti l l  have so much to learn about Jupiter ,  and features l ike this jet could remain hidden
from view unti l  these new NIRCam images were taken.

The newly discovered jet stream travels at approximately 320 miles per hour (515
ki lometers per hour) ,  which is twice the sustained winds of a Category 5 hurr icane here
on Earth. It  is located in Jupiter 's lower stratosphere, about 25 miles (40 ki lometers)
above the clouds. The team was able to measure how fast the winds change with alt itude
and generate wind shears by comparing the winds observed by Webb at high alt itudes to
the winds observed by Hubble at deeper layers. 

Whi le Webb's exceptional resolut ion and wavelength coverage enabled the detection of
smal l  c loud features used to track the jet ,  complementary Hubble observations taken one
day after the Webb observations were also cr it ical in determining the base state of
Jupiter 's equatoria l  atmosphere and observing the development of the convective storms
in Jupiter ’s equator not connected to the jet .
 
"We knew that the different wavelengths of Webb and Hubble would reveal the three-
dimensional structure of storm clouds, but we were also able to use the t iming of the
data to see how rapidly storms develop," said team member Michael Wong of the
University of Cal i fornia ,  Berkeley, who led the associated Hubble observations. 
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WEBB’S STUDY OF THE SECOND-BRIGHTEST GAMMA-
RAY BURST EVER SEEN REVEALS TELLURIUM.

A team of scientists used mult iple space and ground-based telescopes, including NASA's James Webb
Space Telescope, NASA's Fermi Gamma-ray Space Telescope, and NASA's Nei l  Gehrels Swift
Observatory, to observe an exceptional ly br ight gamma-ray burst ,  GRB 230307A, and identify the
neutron star merger that caused the burst .  

Webb further assisted scientists with discovering the chemical element tel lur ium in the explosion's
aftermath. Other elements near tel lur ium on the periodic table, such as iodine, which is required for
much of l i fe on Earth, are also l ikely to be present in the ki lonova's ejected materia l .  A ki lonova is an
explosion caused by a neutron star merging with either a black hole or another neutron star .
Ki lonovas are extremely rare, making them diff icult
to observe. Short gamma-ray bursts (GRBs) ,  which
are tradit ional ly thought to last less than two
seconds, can be byproducts of these infrequent
merger episodes. Long gamma-ray bursts ,  on the
other hand, can last several minutes and are usual ly
associated with the explosive death of a massive
star .)

The case of GRB 230307A is especial ly noteworthy.
It is the second brightest GRB observed in over 50
years of observations, about 1 ,000 t imes brighter
than a typical gamma-ray burst observed by Fermi.
Despite its different or igin,  i t  a lso lasted 200
seconds, f i rmly placing it in the category of long
duration gamma-ray bursts.

Fol lowing the init ia l
detection, an intensive series
of ground and space
observations, including Swift ,
were launched to pinpoint
the source on the sky and
track how its br ightness
changed. These observations
in gamma-ray, X-ray, optical ,
infrared, and radio
wavelengths revealed that
the optical/ infrared
counterpart was faint ,
evolved quickly ,  and became
very red - al l  of which are
characterist ics of a ki lonova. 

Webb's highly sensit ive infrared capabi l i t ies assisted scientists in determining the residence of the two
neutron stars that created the ki lonova: a spiral galaxy approximately 120,000 l ight-years away from the
site of the merger. They were once two ordinary massive stars that formed a binary system in their home
spiral galaxy. Knowing that the pair was gravitat ional ly bound, they were launched together twice: when
one of the stars exploded as a supernova and became a neutron star ,  and when the other star fol lowed
suit .

In this case, despite two explosive jolts ,  the neutron stars remained as a binary system and were ejected
from their home galaxy. Before merging several hundred mil l ion years later ,  the pair traveled roughly the
diameter of the Milky Way galaxy.
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The previously identified silicate grains in the atmospheres of exoplanets and brown dwarfs appear to be
composed of magnesium-rich silicates such as olivine and pyroxene, rather than quartz alone - which is pure
SiO2 - unlike silicates, which are highly prevalent throughout the galaxy. These findings provide a new
perspective on how exoplanet clouds develop and evolve.

Webb monitored the WASP-17 system for approximately ten hours, taking over 1,275 brightness measurements
of 5- to 12-micron mid-infrared radiation as the planet passed in front of its star. The team calculated the
amount of each wavelength blocked by the planet's atmosphere by subtracting the brightness of particular
wavelengths of light that entered the telescope when the planet was in front of the star from the brightness of
the star on its own.

GALACTICA
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JWST DETECTS TINY QUARTZ CRYSTALS
IN CLOUDS OF HOT GAS GIANT

WASP-17 b (a hot 2,700 degrees Fahrenheit (1,500 degrees Celsius), Jupiter exoplanet 1,300 light-years from
Earth,) is one of the largest and puffiest known exoplanets, with a volume more than seven times that of
Jupiter and a mass less than one-half that of Jupiter. This, combined with the planet's short orbital period of
3.7 Earth days, makes it perfect for transmission spectroscopy.

The discovery by MIRI (Webb's Mid-Infrared Instrument), is the first of its kind in an extraterrestrial
atmosphere, where Quartz nanocrystals have been discovered in the high-altitude clouds, by researchers using
Webb Telescope.  "We were thrilled!" said David Grant, a researcher at the University of Bristol in the United
Kingdom. "We knew from Hubble observations that there must be aerosols - tiny particles making up clouds or
haze - in WASP-17 b's atmosphere, but we didn't expect them to be made of quartz."

These crystals resemble pointed hexagonal prisms and are tiny approximately 10 nanometers across - one
millionth of a centimeter. Unlike mineral particles seen in Earth's clouds, the quartz crystals identified in WASP-
17 b's clouds are not swept up from a rocky surface. They are generated by the atmosphere itself. "In the
strenuous conditions of hot atmosphere and pressure only about one-thousandth of what we experience on
Earth's surface solid crystals can form directly from gas, without going through a liquid phase first." “These
beautiful silica crystals tell us about the inventory of different materials and how they all come together to
shape the environment of this planet.” stated Wakeford
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THE CRAB NEBULA SEEN IN NEW LIGHT BY NASA’S
WEBB 

The  Crab  Nebu l a ,  a  supe rnova  remnant  l oca ted  6 , 500  l i gh t-yea r s  away  i n  the  cons te l l a t i on
Tau rus ,  has  been  obse rved  by  NASA ' s  James  Webb Space  Te lescope .  S ince  1 1 th-cen tu r y
as t ronomers  reco rded  th i s  ene rge t i c  even t  i n  1054  CE ,  t he  Crab  Nebu l a  has  con t i nued  to  d raw
at ten t ion  and  add i t i ona l  s tudy  as  sc i en t i s t s  seek  to  unde rs tand  the  cond i t i ons ,  behav io r ,  and
a f te re f fec t s  o f  supe rnovae  th rough  de ta i l ed  s tudy  o f  t he  Crab ,  a  re l a t i ve l y  nea rby  examp le .A
c r i sp ,  cage- l i ke  s t ruc tu re  o f  f l u f f y  gaseous  f i l aments  i s  shown i n  red-o range  i n  Webb ' s  i n f r a red
obse rva t i on .  Webb ,  on  the  o the r  hand ,  maps  em iss ion  f rom dus t  g ra i ns  ( ye l l ow-wh i te  and  g reen )
fo r  t he  f i r s t  t ime  i n  the  cen t r a l  r eg ions .

I n  t he  i n f r a red  l i gh t  cap tu red  by  Webb ,  add i t i ona l  a spec ts  o f  t he  Crab  Nebu l a ' s  i nne r  work i ngs
become more  v i s i b l e  and  a re  seen  i n  g rea te r  de ta i l .  Webb emphas i zes  synch ro t ron  r ad i a t i on  i n
pa r t i cu l a r :  em i ss ion  p roduced  by  cha rged  pa r t i c l e s ,  such  as  e l ec t rons ,  mov ing  a t  re l a t i v i s t i c
speeds  a round  magnet i c  f i e l d  l i nes .  Th roughout  the  i n te r i o r  o f  t he  Crab  Nebu l a ,  t he  r ad i a t i on
appea rs  as  m i l k y  smoke- l i ke  mate r i a l .  

Th i s  f ea tu re  i s  d r i ven  by  the  nebu l a ' s  pu l sa r ,  wh ich  i s  a  r ap id l y  ro ta t i ng  neu t ron  s ta r .  I n
acco rdance  w i th  the  pu l sa r ' s  s t rong  magnet i c  f i e l d ,  pa r t i c l e s  a re  acce le ra ted  to  ex t reme l y  h igh
speeds  and  em i t  r ad i a t i on  as  they  w ind  a round  magnet i c  f i e l d  l i nes .  Desp i te  be ing  em i t ted
ac ross  the  e l ec t romagnet i c  spec t rum ,  Webb ' s  N IRCam ins t rument  cap tu res  i t  i n  a s tound ing
c l a r i t y .

The  wh i te  mate r i a l  cu r ves  sha rp l y  i nwa rd  f rom the  f i l amenta r y  dus t  cage ' s  edges  and  goes
toward  the  neu t ron  s ta r ' s  l oca t i on  a t  t he  cen te r  l e f t  and  r i gh t ,  a s  i f  t he  nebu l a ' s  wa i s t  i s
p i nched .  Th i s  ab rup t  s l imming  cou ld  be  caused  by  a  dense  gas  be l t  con ta i n i ng  the  supe rnova
w ind ' s  expans ion .

The  w ind  p roduced  by  the  pu l sa r  hea r t  con t i nues  to  r ap id l y  push  the  she l l  o f  gas  and  dus t
ou twa rd .  Ye l l ow-wh i te  and  g reen  mot t l ed  f i l aments  fo rm l a rge-sca le  l oop- l i ke  s t ruc tu res  w i th i n
the  remnant ' s  i n te r i o r ,  r ep resen t i ng  a reas  whe re  dus t  g ra i ns  res ide .  As  as t ronomers  con t i nue  to
ana l y ze  the  Webb da ta  and  consu l t  p rev ious  obse rva t i ons  o f  t he  remnant  t aken  by  o the r
te l escopes ,  t he  sea rch  fo r  answers  abou t  the  Crab  Nebu l a ' s  pas t  con t i nues .  



BRIGHT DEEP SKY OBJECTS

Saturn
Well-placed evening planet. Moon close on 20
November.

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 - NOVEMBER 2023

Mercury
Evening planet, not really viable this
month due to low altitude after sunset.

                        Venus
Bright morning planet, visible against
dark skies all month.

Mars
Solar conjunction on 17 November. Too
close to the Sun to be seen this month.

Uranus
The planet is at opposition on 13 November.
It sits 2.2º south of Botein

Neptune
Well-placed evening planet. All month,
Neptune reaches its highest position in
darkness. 

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.

M27 was the first planetary nebula ever
discovered. The term “planetary nebula”
is based on the nebula’s round, planet-
like appearance when viewed through
smaller telescopes. The nebula results
from an old star that has shed its outer
layers in a glowing display of color. In
Hubble’s image, blue represents oxygen,
green represents hydrogen, and red
indicates sulfur and nitrogen.

Jupiter
Superbly placed, reaching opposition on 3
November. Attains 50º altitude when due
south.

M29 is a binocular and telescope open
cluster that's situated in the highly crowded
Milky Way region of Cygnus. The cluster is  
certainly worth a look due to its location and
unusual shape. It appears like a squashed
dipper that loosely resembles the main stars
of Ursa Major. Adding to the view is a
stunning backdrop of literally thousands of
distant Milky Way stars
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The Andromeda Galaxy is a barred
spiral galaxy and is the nearest major
galaxy to the Milky Way. It was
originally named the Andromeda
Nebula and is cataloged as Messier 31,
M31, and NGC 224. Andromeda has a
diameter of about 152,000 light-years
and is approximately 2.5 million light-
years from Earth. 
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/
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ROCKET LAUNCHES IN NOVEMBER 2023

The satellite has many new technology
elements like star sensor, micro stepping Solar
Array Drive Assembly (SADA) to reduce the
spacecraft disturbances and Bus Management
Unit (BMU) for control and telecom and
telemetry function. 

It also incorporates new features of bi-annual
rotation and Image and Mirror motion
compensations for improved performance of
the meteorological payloads.

The mission goal is stated as "to provide an
operational, environmental & storm warning
system to protect life & property and also to
monitor earth’s surface and carryout oceanic
observations and also provide data
dissemination capabilities."

INSAT-3DS is a meteorological, data relay,
and satellite-aided search and rescue satellite
developed by the ISRO and will be launched
successfully on 01 NOVEMBER 2023 using a
GSLV MK3 launch vehicle from SHAR
SHRIHARIKOTA.

It is an Indian weather satellite built by the
Indian Space Research Organization and
operated by ISRO as part of the Indian
National Satellite System. 

It provides meteorological services to India
using a 6-channel imager and a 19-channel
sounder, as well as search and rescue
information and message relays for terrestrial
data collection platforms. The satellite will be
a follow-up to INSAT-3DR.



THE MOON GOD AWAKENS (QPS-SAR-5)

MISSION OVERVIEW
QPS-SAR-5 is a synthetic-aperture radar (SAR) satellite that will join a
constellation after QPS-SAR-6 is already in orbit. iQPS’s satellites are small,
high-performance SAR satellites that use a lightweight, large, stable antenna to
collect high-resolution images of Earth, even through clouds and adverse
weather conditions.
MISSION TYPE-EARTH SCIENCE
ORBIT-LEO
LAUNCH SITE- ONENUI STATION, MAHIA PENINSULA, NEW ZEALAND

Rocket Lab is an American aerospace manufacturer with a wholly owned New
Zealand subsidiary. The company develops lightweight, cost-effective
commercial rocket launch services. The Electron Program was founded on the
premise that small payloads such as CubeSats require dedicated small launch
vehicles and flexibility not currently offered by traditional rocket systems. Its
rocket, the Electron, is a lightweight rocket and is now operating commercially.
Electron currently launches from only Mahia Peninsula in New Zealand
however they are currently looking into developing a facility in the US.

Electron is a two-stage orbital expendable launch vehicle (with an optional
third stage) developed by the American aerospace company Rocket Lab.
Electron is a small-lift launch vehicle designed to launch small satellites and
CubeSats to sun-synchronous orbit and low earth orbit. The Electron is the
first orbital class rocket to use electric-pump-fed engines, powered by the 9
Rutherford engines on the first stage.
ENGINES RUTHERFORD
The Rutherford is a small (25cm Dia. 35kg) liquid propellant rocket engine
designed by aerospace company Rocket Lab. Ten Rutherford engines are used
on Rocket Labs Electron rocket, nine for the first stage, and one vacuum-
optimized version for the second stage. It is fueled by refined kerosene (RP-1)
mixed with liquid oxygen(LOX).
RUTHERFORD VACUUM
The Rutherford Vacuum-optimized is a small liquid propellant rocket engine
with a longer nozzle than the sea-level version, designed by aerospace
company Rocket Lab. Ten Rutherford (sea-level engines are used on Rocket
Labs Electron rocket, nine for the first stage, and one vacuum-optimized
version for the second stage. It is fueled by refined kerosene (RP-1) mixed with
liquid oxygen(LOX).
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Resurs-P[4] ( is a series of Russian commercial Earth observation satellites capable of acquiring high-resolutio
hyperspectra (HSI), wide-field multispectral (MSI), and panchromatic imagery. The projected release date is
presently set for November 2023

Imagery collected by Resurs-P satellites are used by the Russian Ministries for map making, environmental
control, agricultural monitoring, hydrology, measuring soil salinity, and searching for potential oil or mineral
deposits. The Russian Ministry of Defense also used the satellite for military purposes to include surveying
terrain in support of operations in Syria.

A Roscosmos Soyuz-2 rocket will launch the Resurs-P 4 mission from the launch site of LC-31/6, Baikonur
Cosmodrome, Kazakhstan. Soyuz-2 is the 21st-century version of the Russian Soyuz rocket. In its basic form, it
is a three-stage carrier rocket for placing payloads into low Earth orbit. The 2.1b version adds an upgraded
engine (RD-0124) with improved performance to the second stage.

PAYLOADS:

Resurs-P4's primary payload is the Geoton-L1 high-resolution MSI imager with a 38 km swath (at 475
kilometer altitude), 1.0 meter panchromatic resolution, and 3–4 meter color resolution using push-broom
scanning. Geoton-L1 MSI collects visible (VIS) and near-infrared (NIR) light in six wavebands

KShMSA consists of a control unit, high-resolution camera (ShMSA-VR), and medium resolution camera
(ShMSA-SR). Both cameras, developed by NPP Opteks, have six spectral channels, five multispectral channels
across the visible and NIR spectra and one panchromatic (PAN)

The High-resolution camera collects over a 96 kilometer swath (at 475 kilometer altitude) using a P-200 lens
with a relative aperture of 1:3 and a focal length of 200 millimeters. 

The Medium-resolution camera collects over a 480-kilometer swath (at 475-kilometer altitude) using a TM-40
lens with a relative aperture of 1:4 and a focal length of 40mm.

GSA collects in 216 spectral channels with a spectral resolution between 5–10 nanometers and a spatial
resolution of 30 meters over a 30 kilometer swath (all at nadir and 475 kilometer altitude) at 14 bits per pixel.
The spectral range of GSA is between 0.4 µm and 1.1 µm which spans the visible spectrum and nearly half of
the near-infrared spectrum.
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https://en.wikipedia.org/wiki/Resurs-P#cite_note-1
https://en.wikipedia.org/wiki/Earth_observation_satellite
https://en.wikipedia.org/wiki/Image_resolution
https://en.wikipedia.org/wiki/Hyperspectral_imaging
https://en.wikipedia.org/wiki/Multispectral_image
https://en.wikipedia.org/wiki/Panchromatic_film
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Long March 7A
China, known for its relentless pursuit of space exploration,
achieved another milestone on Friday night with the successful
launch of a Long March 7A carrier rocket. The event took place
at the Wenchang Space Launch Center in Hainan province and
marked China's 51st rocket launch of the year.

The China Aerospace Science and Technology Corp., a
state-owned conglomerate, officially announced the
launch, detailing that the rocket took off at precisely 10:54
pm. The primary objective of this mission was to deploy
an experimental satellite known as the Communication
Technology Demonstrator 10 into a designated orbit.

The Communication Technology Demonstrator 10,
developed by the Shanghai Academy of Spaceflight
Technology, has a critical role to play in the advancement
of multi-band, high-speed satellite communication
technologies. This satellite will be instrumental in verifying
and improving these technologies, contributing to the
continued progress of China's space program.

The Long March 7A rocket, designed by the China
Academy of Launch Vehicle Technology, is an impressive
piece of engineering with a liftoff weight of 573 metric
tons and a core-stage diameter of 3.35 meters. 

One of its remarkable capabilities is the ability to
transport a 7-ton spacecraft to a geosynchronous
transfer orbit. This successful mission was the fifth for the
Long March 7A rocket, further solidifying its reliability and
importance in China's space endeavors.

China's commitment to space exploration is evident
through its frequent rocket launches and technological
advancements. As the nation continues to invest in its
space program, it is likely that we will witness even more
remarkable achievements in the years to come. 

The successful deployment of Communication
Technology Demonstrator 10 is just one of many steps on
China's journey towards becoming a major player in the
global space industry.
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USSF-52
Launch Date- To be announced..
To be launched from:
LC-39A, Kennedy Space Center, Florida, USA
SLC-6, Vandenberg SFB, California, USA

The first competitively won Air Force mission for Falcon Heavy.
SpaceX's $130 million Falcon Heavy bid beat ULA's Delta IV Heavy.
Falcon Heavy is a partially reusable heavy-lift launch vehicle
designed and manufactured by SpaceX.

It is derived from the Falcon 9 vehicle and consists of a
strengthened Falcon 9 first stage as the center core with two
additional Falcon 9-like first stages as strap-on boosters. Falcon
Heavy is currently the 2nd most powerful operational rocket behind
SLS. (Image Credits: SpaceX)

Liftoff Thrust: 22,819 kN
Payload to LEO: 63,800 kg
Payload to GTO: 26,700 kg
Stages: 2
Strap-ons: 2
Rocket Height: 70.0 m
Fairing Diameter: 5.2 m
Fairing Height: 13.0 m

About SpaceX
Space Exploration Technologies Corp., or SpaceX, is an American
aerospace manufacturer and space transport services company
headquartered in Hawthorne, California. It was founded in 2002 by
entrepreneur Elon Musk with the goal of reducing space
transportation costs and enabling the colonization of Mars. 

SpaceX operates from many pads on the East Coast of the US. They
operate from SLC-40 at Cape Canaveral Space Force Station and
historic LC-39A at Kennedy Space Center. They also operate from
SLC-4E at Vandenberg Space Force Base, California, usually for
polar launches. Another launch site is being developed at Boca
Chica, Texas.

SpaceX Launches - November 2023
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Nova-C IM-1 

The Intuitive Machines 1 (IM-1, TO2-IM) mission objective is to place a lander, called Nova-C, on the crater rim of
Malapert A near the south pole of the Moon. The Launch is currently scheduled for no earlier than 15 November
2023. 

After launch on a SpaceX Falcon 9 from Cape Canaveral. The Nova-C spacecraft will go into a 185 x 60,000 km
Earth orbit, followed by a translunar injection and a maneuver to put it in a 100 km lunar orbit. The lander will land
on the Moon on the rim of Malapert A crater near the south pole. The lander is capable of operating for about 14
Earth days in sunlight.

The commercially built lander will carry five NASA payloads and commercial cargo. The scientific objectives of the
mission include studies of plume-surface interactions, radio astronomy, and space weather interactions with the
lunar surface. It will also be demonstrating precision landing technologies and communication and navigation node
capabilities. IM-1 was selected through NASA's Commercial Lunar Payload Services (CLPS) initiative, in which
NASA contracts with a commercial partner, in this case Intuitive Machines, that provides the launch and lander.

The Nova-C Lander is a hexagonal cylinder, 4.0 meters tall and 1.57 meters wide, on 6 landing legs with a launch
mass of 1908 kg. It is capable of carrying approximately 100 kg of payload to the surface. It uses solar panels to
generate 200 W of power on the surface, using a 25 amp-hr battery and a 28 VDC system. Propulsion and landing
use liquid methane as fuel and liquid oxygen as an oxidizer powering a 3100 N main engine mounted on the bottom
of the lander. Communications are via S-band. 

The scientific payload includes the Laser Retro-Reflector Array (LRA), Navigation Doppler Lidar for Precise Velocity
and Range Sensing (NDL), Lunar Node 1 Navigation Demonstrator (LN-1), Stereo Cameras for Lunar Plume-Surface
Studies (SCALPSS), and Radio wave Observation at the Lunar Surface of the photoElectron Sheath (ROLSES). In
total there are five NASA and four commercial payloads planned.
 

https://space.skyrocket.de/doc_sdat/nova-c_im1.htm
https://space.skyrocket.de/doc_sdat/nova-c_im1.htm


November, 2023
Rocket:Falcon 9 Block 5
Liftoff Thrust: 7,607 kN
Payload to LEO: 22,800 kg
Payload to GTO: 8,300 kg

A SpaceX Falcon 9 will launch 4 MicroGEO satellites for Astranis. The satellites are designed to be much smaller
than typical GEO sats and are therefore deployed closer to GEO, cutting down on the time between deployment
and operation. Of the four satellites, one will provide broadband access to Peru through Latin American telecom
company Groupon Andesat, two will be leased to Anuvu to provide internet connectivity to airplanes and cruise
ships, and the final customer’s identity has not been revealed.

Astranis Space Technologies Corp. is an American company specializing in geostationary communications satellites.
In 2018, Astranis launched DemoSat-2, a prototype 3U cubesat. The launch aimed to test Software-Defined Radio
(SDR) technology for future larger communications satellites.The company publicly disclosed its projects in March
2018, following a funding round that was aimed at the development of geostationary communications satellites.

In January 2019, Astranis initiated a commercial program with Pacific Dataport, Inc. to increase the satellite internet
capacity in Alaska.A 350 kg satellite was launched on April 30, 2023, as part of a multi-satellite payload.

On January 12, 2018, Astranis launched its first satellite, "DemoSat 2", using an Indian PSLV-XL rocket. The satellite
was a 3U cubesat measuring 10 cm x 10 cm x 30 cm and weighing less than 3 kg. It carried a prototype of the
company's software-defined radio.

In 2019, Astranis leased its first MicroGEO spacecraft to Pacific Dataport, Inc., a subsidiary of Microcom.The satellite,
named Arcturus, initially had an anticipated launch date in early 2022, which was later delayed to April 2023.After the
launch, the company confirmed successful communication with the satellite and hardware deployment. Subsequent
tests showed the spacecraft could deliver up to 8.5 Gbps, compared to its design specification of 7.5 Gbps.

NOVEMBER 2023
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Astranis Block 2
Mission

Astranis Block 2
Mission

*Note: Launch dates of the missions are scheduled to be launched in November 2023 but may subject to change.



W h a t  I s  O p p o s i t i o n ?
“ O p p o s i t i o n  o c c u r s  w h e n  t h e  S u n ,  E a r t h ,  a n d  p l a n e t  l i e  a l o n g  a  s t r a i g h t  l i n e  w i t h  t h e
E a r t h  i n  t h e  m i d d l e , ”  t h u s  p u t t i n g  t h e  S u n  a n d  p l a n e t  o n  o p p o s i t e  s i d e s  o f  t h e  E a r t h ,
h e n c e  t h e  t e r m  ‘ o p p o s i t i o n ’ .  T h i s  m e a n s  t h a t  t h e  p l a n e t  i s  a s  c l o s e  t o  t h e  E a r t h  a s
p o s s i b l e  a n d  w i l l  a p p e a r  a s  b i g  a n d  a s  b r i g h t  a s  i t  c a n  e v e r  g e t .  T h i s  i s  a  g r e a t  t i m e  t o
t a k e  a  l o o k  a n d  d i s c o v e r  J u p i t e r  i n  o p p o s i t i o n  t o  y o u r s e l f .  D u r i n g  J u p i t e r ’ s  o p p o s i t i o n ,
E a r t h  w i l l  p a s s  b e t w e e n  J u p i t e r  a n d  t h e  S u n ,  a n d  t h e  p r o x i m i t y  w i l l  m a k e  J u p i t e r
a p p e a r  l a r g e r  i n  t h e  s k y .  O n  t h e  d a y  o f  o p p o s i t i o n ,  J u p i t e r  r i s e s  w h e n  t h e  S u n  s e t s . ”
S o m e  o f  t h e  b e s t  t i m e s  t o  s e e  p l a n e t s  i n  t h e  n i g h t  s k y  o c c u r  w h e n  t h e y  a r e  a t
o p p o s i t i o n .  D u r i n g  o p p o s i t i o n ,  t h e  p l a n e t  a p p e a r s  a t  i t s  m o s t  p r o m i n e n t  a n d  b r i g h t e s t ,
a n d  i t  i s  a b o v e  t h e  h o r i z o n  f o r  m u c h  o f  t h e  n i g h t .  F o r  s t a r g a z e r s  a n d
a s t r o p h o t o g r a p h e r s ,  i t ' s  a n  i d e a l  t i m e  t o  v i e w  a n d  p h o t o g r a p h  t h e  s u p e r i o r  p l a n e t s .
P l a n e t a r y  o p p o s i t i o n s  f o r  J u p i t e r ,  S a t u r n ,  U r a n u s ,  a n d  N e p t u n e  o c c u r  a l m o s t  e v e r y
y e a r ,  a s  E a r t h ' s  m u c h  f a s t e r  o r b i t  p a s s e s  b e t w e e n  t h e s e  p l a n e t s  a n d  t h e  S u n .
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JUPITER AT OPPOSITION

BEST DAY
TO OBSERVE

JUPITER

ASTRONOMICAL EVENTS - NOVEMBER 2023

When to watch: On Nov.3, Jupiter is generally closest to Earth around opposition, and on that

day, its distance will be approximately Four astronomical units from Earth.

Opposition constellation: Aries

Brightness at opposition: With a magnitude of -2.9, Jupiter will shine as the 4th-brightest

object in the sky, after the sun, the moon, and the planet Venus.

Size at opposition (as seen through a telescope): 49.45 arcseconds across.

Through binoculars (anytime): Jupiter reveals a bright disk. If you look closely, you’ll see

several of its four Galilean moons appearing as pinpoints of light, arrayed in a line that

bisects the giant planet.

(Image Credit: Lowell  observatory)

https://www.rmg.co.uk/taxonomy/term/68410
https://earthsky.org/constellations/aries-heres-your-constellation/
https://earthsky.org/astronomy-essentials/what-is-stellar-magnitude/
https://earthsky.org/astronomy-essentials/sky-measurements-degrees-arc-minutes-arc-seconds/


Uranus will be high in the sky throughout October and November, but it will be in its

closest and most visible position when it enters opposition. When a planet enters

opposition, it’s directly across from the Sun, on the same side of our star as the

Earth. “Perigree” is the term for when a planet makes its closest approach to Earth.

While “apogee” is defined as when a planet is on the other side of the Sun, i.e., as far

from Earth as possible.

When  and  where  to  watch: Uranus  is  theoretically visible  to  the  unaided  eye

(assuming  you have  good  eyesight) and  in  a  dark  sky. The  planet is  easily visible  in

good  binoculars  or  a  telescope. By the  time  of  its  November  13 opposition, Uranus

is  rising  in  the  east at sunset and  is  visible  all  night. It’ll  remain  in  the  evening  sky

through  April  of  2024.

Opposition  for  Uranus: On  November  13, 2023, at 10:30 p.m.

Brightness  at opposition: With  a  magnitude  of  +5.6, the  seventh  planet shine  at its

brightest for  2023 and  will  have  a  diameter  of  3.7 arcseconds. Uranus  will  be

brightest in  2023 from  Oct. 11 to  Dec. 17.

Distance  from  Earth: At its  least distance  from  Earth  for  2023, i.e., approx. 18.6

a.u.

Constellation: Uranus  is  in  front of  the  constellation  Aries.

Through  a  telescope, Uranus  appears  as  a  tiny, greenish  disk  3.7 arcseconds

across. Look  for  up  to  four  moons  of  Uranus  as  well.
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URANUS AT OPPOSITIONURANUS AT OPPOSITION

How often  is  Uranus  in  opposition?

Uranus  is  the  seventh  planet from  our  sun. A  year  on  Uranus  is  84.4 Earth-years

long. Because  Uranus’s  orbit around  the  sun  is  so  gigantic  and  because  Earth  whips

around  the  sun  so  quickly in  comparison, Uranus’s  opposition  date  falls  about four

days  later  each  year.

2022 Uranus  opposition  – November  9

2023 Uranus  opposition  – November  13

2024 Uranus  opposition  – November  16

2025 Uranus  opposition  – November  21

http://earthsky.org/stargazing
https://earthsky.org/astronomy-essentials/what-is-stellar-magnitude/
https://earthsky.org/astronomy-essentials/sky-measurements-degrees-arc-minutes-arc-seconds/
https://earthsky.org/astronomy-essentials/how-far-is-a-light-year/
https://earthsky.org/constellations/aries-heres-your-constellation/
https://earthsky.org/astronomy-essentials/sky-measurements-degrees-arc-minutes-arc-seconds/


Comet 55P/Tempel-Tuttle is a small comet with its nucleus measuring only about

2.24 miles (3.6 kilometers) across. It takes Tempel-Tuttle 33 years to orbit the sun

once.  The Tempel-Tuttle last reached perihelion (closest approach to the sun) in 1998

and will return again in 2031.

The pieces of space debris that interact with our atmosphere to create the Leonids

meteor shower originate from the comet “Tempel-Tuttle”. This usually weak annual

meteor shower takes place each November, and peaks mid-month. When comets

come around the sun, the dust they emit gradually spreads into a dusty trail around

their orbits. Every year the Earth passes through these debris trails, which allows

the bits to collide with our atmosphere where they disintegrate to create fiery and

colorful streaks in the sky.

Every 33 years, or so, the Leonid meteor shower becomes a meteor storm. A “meteor

storm” is defined as having at least 1,000 meteors per hour. Viewers in 1966

experienced a spectacular Leonid storm wherein thousands of meteors per minute

fell through Earth's atmosphere during a 15-minute period. There were so many

meteors seen that they appeared to fall like rain. The last Leonid meteor storm took

place in 2002. Generally, comets are usually named for their discoverer(s) or for the

name of the observatory/telescope used in the discovery. And since both Ernst

Tempel and Horace Tuttle discovered this comet it is named after them. While the

letter "P" indicates that Tempel-Tuttle is a periodic comet. Periodic comets are the

ones which have an orbital period of less than 200 years.
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LEONID METEOR SHOWERLEONID METEOR SHOWER

Predic ted  peak :  For  November  1 8 ,  2 0 2 3 ,  a t  1 2 : 0 0  IST

Overa l l  dura t ion  of  shower :  Nov . 6  -  Nov . 3 0

Radian t :  The  rad ian t  i s  h ighes t  i n  the  sky  around  0 7 : 0 0  IST

Neares t  moon  phase :  2 5 %  I l lumina ted  wax i ng  crescen t  Moon .

Expec ted  me teors  a t  peak ,  under  idea l  condi t ions :  Up to  1 5  me teors

are  v i s ib l e  every  hou r .

(Image Credit & Copyright: Earthsky.org)(Image Credit & Copyright: Earthsky.org)



Place: New Delhi / Date: 9th November / Time: 4:30 a.m. 

Place: New Delhi / Date: 20th November / Time: 09:34 p.m.

Place: New Delhi / Date: 25th November / Time: 06:38 p.m.
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Conjunction of Moon and Venus
On November 9th, the Earth’s twin sister
venus will meet the 25-day-old Moon in
the constellation Virgo. The apparent
distance between the two objects will
be 4°35' in the late night. They will be in
the Eastern direction. Venus is at a
magnitude of -4.34 and the Moon has a
magnitude of -8.42. 

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
On November 20th, the ringed planet
Saturn will meet the 7-day-old Moon in
the constellation Aquarius. The apparent
distance between the two objects will be
2°55' in the late night. They will be in the
South-western direction. Saturn is at a
magnitude of 0.82 and the Moon has a
magnitude of -10.6.

A  p h e n o m 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 a m 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 a m o n d s  a n d
p l a n e t s  r o a m  o v e r  t h e  c o s m 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  m o m 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  m e s m 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 s m o s .  T h e  w o r d  " C o n j u n c t i o n "
c o m e s  f r o m  L a t i n ,  m e a n i n g  t o  j o i n  t o g e t h e r .  F r o m  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  M o 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 .  M o 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  m o n t h ,  e v e r y  m o n t h ,  a s  t h e  M o 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 a m 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 o m 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 o m e  d a y s .

CONJUNCTIONS FOR THE MONTH

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
On November 25th, the gaseous giant
Saturn will meet the 12-day-old Moon in
the constellation Aries. The apparent
distance between the two objects will be
2°55' in the late night. They will be in the
Eastern direction. Jupiter is at a magnitude
of -2.8 and the Moon has a magnitude of
-12.7.



Since its launch on Apri l  24, 1990, the Hubble Space Telescope (HST) has been a
remarkable testament to human ingenuity and scientif ic curiosity. Orbit ing 547 ki lometers
above the Earth's surface, this iconic telescope has provided us with breathtaking images,
groundbreaking discoveries, and a deeper understanding of the universe. The Hubble
Space Telescope has revolutionized astronomy, del ivering unparal leled insights into the
cosmos, and it continues to shape our perception of the universe to this day.

The Hubble Space Telescope was named after the renowned American astronomer Edwin
Hubble, who made pioneering contributions to the understanding of the expansion of the
universe. Its development began in the 1970s, and it was a joint effort between NASA and
the European Space Agency (ESA). The primary mirror , with a diameter of 2.4 meters,
was ground to an unprecedented level of precision. However, upon its launch, it was
discovered that a manufacturing error had caused a spherical aberration, affecting the
telescope's image qual ity. This could have been a catastrophic blow to the mission, but a
heroic effort in 1993 successful ly corrected the issue by instal l ing corrective optics.

The HST has been instrumental in exploring various facets of our universe. Its location
above Earth's atmosphere el iminates the distort ion and absorption of l ight caused by the
atmosphere, al lowing it to capture images with unparal leled clar ity. The telescope
observes the universe in ultraviolet , visible, and near-infrared l ight, enabl ing astronomers
to study celestial objects and phenomena across a broad spectrum.

The HST has made numerous groundbreaking discoveries, including determining the rate
of the universe's expansion, providing evidence for the existence of dark matter, and
identifying the presence of exoplanets in distant star systems. It has played a vital role in
studying the formation and evolution of galaxies, shedding l ight on the birth and death of
stars, and uncovering the secrets of distant quasars. Its abi l ity to observe objects near
and far , young and ancient, has transformed our understanding of the universe's history
and dynamics.

The Hubble Space Telescope has transcended its init ial chal lenges to become a beacon
of scientif ic discovery and a symbol of human achievement. It has not only expanded our
understanding of the universe but has also fostered a sense of wonder and curiosity
among people from al l  walks of l i fe. The HST's legacy wil l  continue to inspire future
generations of scientists, educators, and space enthusiasts, reminding us of the l imit less
potential of human exploration and our quest to uncover the mysteries of the cosmos.
The Hubble Space Telescope, our window to the universe, continues to shine brightly ,
unvei l ing the beauty and complexity of the cosmos.

The Hubble Space Telescope:  A
Window to the Cosmos

N i k h i l e s h  B
I a s t r o n o m e r
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This year has been full of magical and very remarkable celestial events, including meteor showers
and moon occurrences. Each month has been a magical one, and now, let's dive into the month of
November and explore the celestial occurrences happening in this month.

1.     JUPITER AT OPPOSITION (NOVEMBER 3)
On this day, Jupiter’s face would be fully illuminated by the sun as Jupiter would be facing the sun,
and we would be able to see it so brightly only at this time of the year. This would be the best
opportunity to take its pictures. It would be best visible by a telescope, but you would also be able
to see it from binoculars and the naked eye.

NOEVMBER 2023
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CELESTIAL EVENTS IN NOVEMBER
2023 Navya Kiran

IAstronomer 

2.     TAURIDS METEOR SHOWER (NOVEMBER
4,5)
The Taurids is a long-running meteor shower
producing 5 to 10 meteors per hour. It happens
every year between the range of September 7th
and December 10th and this year, it is going to
happen on the night of November 4th and the
morning of November 5th. The second quarter
moon may block some meteors, but you still would
be able to catch a few good meteors after midnight
at a dark location, far from city lights. These
meteors will also put the constellation Taurus into
view, and we would be able to see it from the
naked eye.

3.     NEW MOON (NOVEMBER 13)
The moon will be on the same side of the earth as
the sun and will not be visible. This phase will occur
at 9:28 UTC. It will be the best time of the month to
catch some galaxies and constellations since there
will be no moonlight to interfere.



4. URANUS AT OPPOSITION (NOVEMBER 13)
This will be the best time of the year to view Uranus as it will be facing the Earth and will be fully illuminated
by the sun. We would be able to see it only as a blue dot from the naked eyes and small telescopes. A
powerful telescope would give a much better view. 

NOVEMBER 2023
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6. FULL MOON (NOVEMBER 27)
The moon will be on the opposite side of the
earth and will be fully illuminated by the sun.
This phase occurs at 09:17 UTC. This full moon
was named by the Native American tribes as
the beaver moon because this was the time to
set the beaver traps before the swamps and
the rivers froze. It is also known as Frosty
Moon or Dark Moon.

5. LEONIDS METEOR SHOWER
(NOVEMBER 17 AND 18)
This is an average meteor shower,
producing up to 15 meteors per hour at
its peak. This shower is unique as it has
a cyclonic season in which we
experience 100 showers per hour at one
go. This happens after 33 years. The last
occurred in 2001. This happens between
November 6 and 30 and this year it will
happen between the night of November
17 and the morning of November 18.
The crescent-shaped moon will leave
the sky dark, dark enough to get an
amazing view of the showers. The
meteors will radiate the constellation
Leo, but they can appear anywhere in
the sky.



We, humans are curious creatures. We are profound in our search for the “truth” of our creation and the mystery
of life itself. We have also constantly wondered about the existence of other possibilities of life in the cosmos
since our very beginning. With the many huge and extraordinary advances in our technology we may be closer
to finding the answer to our questions than ever before. We have been sending signals to outer space for over
50 years in hope for extraterrestrial intelligent life to receive it and know about our existence. 
At this point our own radio signals have travelled over 100 light years in all directions and has crossed 75 star
systems. We have all our eyes and ears towards the sky for many years now. It’s extremely likely to have found
something by now. But, we haven’t found anything. 
This puzzling situation is known as the Fermi Paradox, named after the physicist Enrico Fermi who asked
“Where is everybody?” in 1950. The Fermi Paradox is a conflict between the high probability of extraterrestrial
intelligence and the lack of evidence for it. There are many possible solutions to this paradox, such as:
1.The Rare Earth hypothesis: This suggests that life is very rare in the universe, and that Earth has some unique
features that make it suitable for life.
2.The Great Filter: This proposes that there is some barrier that prevents most civilizations from reaching a high
level of technological development, such as self-destruction, environmental catastrophe, or lack of resources.
3.The Zoo hypothesis: This implies that extraterrestrial intelligence exists, but they are deliberately hiding from
us or observing us without interfering, for ethical, scientific, or cultural reasons.
4.The Prime Directive: This is similar to the Zoo hypothesis, but it assumes that there is a universal law or
agreement among advanced civilizations to avoid contact with less developed ones, to protect their natural
evolution.
These are just some of the many possible explanations for the Fermi Paradox. However, none of them are
conclusive or universally accepted. The search for extraterrestrial intelligence continues, and we may one day
find the answer to this fascinating question. It may also be possible that we are looking at the wrong signals
altogether. There is no definitive answer to what kind of signals we should look for in the search for
extraterrestrial life. Different types of signals may have different advantages and disadvantages, depending on
the distance, direction, and intention of the sender.
One type of signal that has been widely used in the search for extraterrestrial intelligence (SETI) is radio waves.
Radio waves are electromagnetic waves that can travel long distances across space and penetrate through
interstellar dust and gas. They are also relatively easy to generate and detect with existing technology. However,
radio waves also have some drawbacks. They can be affected by interference from natural sources, such as
pulsars, or artificial sources, such as satellites and radars. They can also be diluted or distorted by the Doppler
Effect, which changes the frequency of the waves depending on the relative motion of the source and the
observer.
Another type of signal that has been proposed for SETI is optical or infrared pulses. These are short bursts of
light that can be modulated to encode information. They have the advantage of being more directional and less
affected by interference than radio waves. They can also be detected with telescopes smaller than radio dishes.
However, optical or infrared pulses also have some challenges. They can be obscured by atmospheric
absorption or scattering, which reduces their brightness and clarity. They can also be confused with natural
phenomena, such as stars or meteors.
A third type of signal that has been suggested for SETI is gravitational waves. These are ripples in space-time
that are produced by massive objects accelerating or colliding, such as black holes or neutron stars. They have
the benefit of being unaffected by any intervening matter or radiation, and carrying information about the nature
and origin of the source. However, gravitational waves also have some limitations. They are extremely difficult to
generate and detect with current technology, requiring very sensitive instruments and large-scale collaborations.
They are also very rare and unpredictable, making it hard to establish a reliable communication channel.
These are just some examples of possible signals that could be used for SETI. There may be other types of
signals that we have not yet considered or discovered, such as neutrinos, dark matter, or quantum
entanglement. Ultimately, the best signal for SETI may depend on the characteristics and preferences of the
extraterrestrial civilization that we are trying to contact, or that is trying to contact us. We may need to use a
combination of different signals and methods to increase our chances of finding and communicating with alien
life. 
Until then, we can only wonder and imagine what lies beyond our planet.
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In Search of Inte l l igence
By Sourajit Mandal

Club Student



Meteoroids, Meteors and Meteorites are all related to the ‘shooting Star’ we sometimes see
streaking across the night sky. We call the same celestial objects by different names, depending on
where they are.
What Are Meteoroids and Meteors:
When one asteroid bangs into another, it may break into pieces- these pieces are called
meteoroids. A meteoroid is a small rocky or metallic natural object that enters Earth’s atmosphere.
When a meteoroid falls to Earth with great speed, there is a resistance [or drag] of the air on the
rock, which heats it up. As it falls and comes closer to Earth and passes through our atmosphere, it
starts to vaporize [becomes gaseous], and a streak of light is seen, which it the hot air left behind
the burning piece of rock. This is a meteor, a strike of light in the sky. Meteors are not really stars,
but due to their appearance and streaks of light, they are also known as ‘shooting stars’! Meteors
are something confused with comets due to the light they both seem to emit. However, they are
different from comets. Comets are made of ice and dust, not rock.

Meteorites:
Most meteoroids get vaporized by the time they enter the Earth’s atmosphere, however some of
these rocks do not disintegrate. Instead, they reach the surface of Earth and are known as
meteorites. Most meteorites are the size of small pebble, but some rare once can also be the size of
a large boulder. Since meteorites originate from asteroids, they are useful to scientists, who can gain
more information about these ancient rock-like object.

In Real Life:
The Hoba is the largest meteorites found on the Earth. Found in 1920 in Namibia, Africa, it weighs
approximately 53,977 kilograms! It is an ataxite, an iron meteorite which contains more than 16%
nickel.

It’s Raining Meteors!
When many meteors rain to the Earth at the same time, they are referred to as a meteor shower.
Meteors fall at the same speed which is 32 times faster than that of a speeding bullet!
A meteor shower is generally named after the constellation from which it appears to be coming.
Scientists have estimated that there are nearly 21 meteor shower that occur annually. Listed below
are some of the major meteor showers, their constellations, and the months when they can be
viewed.
Quadrantids: [Originally Quadrans Muralis, now Bootes constellation]: December/ January.
Lyrids: [Lyra constellation]: April.
Perseids: [Perseus constellation]: August.
Orionids: [Orion constellation]: October.
Leonids: [Leo constellation]: November.
Geminids: [Gemini constellation]: December.

Isn’t It Amazing!
More than 45,000Kg of space debris falls on the Earth every day. Meteors enter Earth’s atmosphere
at high speeds ranging from over 4,000Km per unimaginable to the human mind!
In the year 1908, an object as large as a residential building fell from the sky and exploded in the air
above Siberia. Known as the Tunguska event, named after a river, this object razed trees in the
spanning nearly 2,0722Km. Luckily, no human being or creature was killed or hurt, but it is one of the
most significant events of this kind to ever be recorded in human history. Scientists are not sure of
the object’s origins and whether it was a comet or an asteroid.
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Dark matter is one of the most perplexing and mysterious entities in the universe.
Unlike ordinary matter, dark matter doesn't emit, absorb, or reflect light, making it
invisible to all forms of electromagnetic radiation. This enigmatic substance is believed
to account for approximately 27% of the universe's total mass and energy, yet its
nature remains largely unknown. In this essay, we will explore the concept of dark
matter, its significance in the cosmos, and the ongoing efforts to unravel its secrets.

Dark matter's existence was first postulated in the 1930s by Swiss astronomer Fritz
Zwicky when he noticed that galaxies in the Coma Cluster were moving faster than
they should based on visible matter alone. He hypothesized the presence of "dunkle
Materie," or dark matter, to explain this discrepancy. Since then, numerous pieces of
evidence have emerged supporting the existence of dark matter.

One of the most compelling pieces of evidence comes from the observation of galaxy
rotation curves. In a galaxy, stars closer to the center should move faster than those
farther away due to the gravitational pull of the central mass. However, these galaxies
rotate at nearly constant speeds, suggesting the presence of invisible matter exerting
an additional gravitational force. Similarly, gravitational lensing—the bending of light by
gravity—indicates the presence of unseen mass in galaxy clusters.

Dark matter plays a vital role in shaping the cosmos. Its gravitational influence binds
galaxies together in clusters, maintains the stability of galaxies, and even affects the
large-scale structure of the universe. Without dark matter, the universe as we know it
would look significantly different, and galaxies might not have formed or evolved in
the same way.

Additionally, dark matter's role in the universe's expansion is intertwined with another
mysterious phenomenon: dark energy. While dark matter's gravity acts to slow down
the universe's expansion, dark energy—a repulsive force—pushes it to accelerate.
Together, these two dark entities hold the balance in the cosmic dance of creation.

Despite its profound significance, the exact nature of dark matter remains elusive.
Scientists have proposed various hypotheses, but none have been definitively proven.
Some of the leading candidates for dark matter include weakly interacting massive
particles (WIMPs), axions, and primordial black holes, but none have been directly
detected or observed.
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All the matter and energy present everywhere, including in space, and life on Earth, is part of the mighty
universe. Human beings have come a long way since ancient times when it was believed that the Sun, the
Moon, and Earth were the main celestial bodies of the universe. Today, we know that Earth and the solar
system are only a tiny part of the vast universe.
What Is the Universe?
Our Universe is about 13.8 billion years old. Everything that exists in time and space-including all objects,
energy, over a hundred billion galaxies containing hundreds of billions of stars, the solar system, the planets,
etc., are all part of what we call a universe. The universe is so vast that it really cannot be measured. We can
only imagine how big it is by understanding that some celestial objects are so very far away in the universe
that light traveling from them takes billions of years to reach Earth! The universe is also referred to as the
cosmos. In astronomy, the cosmos is described as the entire physical universe, which is considered as one
integrated whole. The word ‘cosmos’ comes from the Greek word, ‘Kosmos’ meaning ‘order’, ‘harmony’ and
‘the world’. Cosmology is thus a particular field of study that combines natural science, specifically astronomy,
and physics, in a joint effort to understand the physical universe as a whole. Space-on the other hand is a
limitless, three-dimensional expanse in which objects and events occur and have relative positions and
directions.
What Comprises the Universe?
Our universe is full of light-emitting and light-absorbing sources. It consists of stars, galaxies, quasars,
clusters of galaxies, and a complex cosmic structure. It also contains dust, neutral gas, dark matter, energy,
different types of radiation, and black holes, amongst other cosmic bodies. It has vast empty spaces in
between the structures.
 Isn’t It Amazing?
There are about a billion trillion stars in the universe. Some scientists believe that there are more stars in our
universe than there are grains of sand on Earth!
More About the Universe
We know that the universe is vast and also that human beings do not really know its measure. In fact, the
Milky Way galaxy, in which our solar system lies, is only one among the hundred billion galaxies that exist in
the universe! The Milky Way is part of the Local Group group of over 20 or more neighboring galaxies. With
extensive research, we have been able to learn more about the composition and shape of the universe.
Chemical Elements:
Matter contains chemical elements. A chemical element is any substance that cannot be further broken down
into simpler substances by ordinary chemical processes. Hydrogen and helium are the main chemical
components of the universe and were produced when the universe first came into existence, some other 90-
odd chemical elements are created in the stars, but these make up only a small % of the overall mass of the
universe. These other elements are called ’metals’ by astronomers, though in ordinary usage we do not refer
to elements like oxygen and carbon as metals. The quantity of ‘metals’ varies depending on how stars were
formed in that region.
Shape Of the Universe: 
Scientists have concluded that mass causes space to curve. When objects move within that curved space,
they are forced to alter or change their direction. If space is curved, then the shape of the universe may be
any one of the three types, spherical or saddle-shaped. How significant are these shapes to understanding
the universe?
The saddle-shaped surface has [-] ive curvature. The flat surface is said to have zero curvature.
The spherical surface has [+] ive curvature. If space has [-] curvature, it means that the universe has no limit
and will continue to expand forever this is called an open universe. If the space has zero curvature, then the
universe has no limit and will expand forever, but the expansion rate will gradually approach zero. This is
termed a flat universe. If space has [=] ive curvature, it means the expansion will eventually stop and
contraction will begin. So, galaxies will stop moving away from each other and get closer. As a result, the
universe will disintegrate. This is a closed universe. Recent observations show that the expansion of the
universe is speeding up. This strongly implies that the universe is geometrically ‘flat’. However, this still
remains one of the major unexplained problems in modern cosmology.
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Studying the Universe
V e t r i v e l  T h i r u n a v u k k a r a s u

I a s t r o n o m e r
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Conceptual  explanat ion of energy
ut i l izat ion with the help of Space t ime

fabric D i p a n s h u
I a s t r o n o m e r

We have been known of various celestial bodies in motion, but never we tried to find out the effects of
the movement upon the space time fabric and never we tried to understand energy 
usage in space time fabric. This explanation will tell you about how energy is utilised to move by the
representation of it in space time fabric. 
Lets start with a heavy object and the space time curvature made by it. (fig:1) 

Now let the object to move. So in order to move the object, we need energy. Let the energy been
supplied to it, but also the object needs to suppress the uplifted portion of fabric ahead of it. So it will
use the energy supplied to suppress the fabric. (Fig:2) 

Now here a big question arises that what
that uplifted part of the fabric ahead of
the object is? 

This is non other than the inertia of the
object. Let me to put this more relatable
to the fabric. Here as per fig:1 we have the
depth of the curvature directly
proportional to the mass of the object and
have the hight of the fabric to be
suppressed is equal to the depth of the
curvature. And we all know that inertia is
nothing but the mass of an object.
Therefore, we can say that the energy
supplied to the object to move is nothing
than the energy supplied to overcome it's
inertia. But here in fig:3 we have seen that
as the object moves, the suppressed
portion behind of it up lifts. How does it
happens? It has a simple law behind it that
is law of conservation of energy. The
energy supplied to suppress the fabric is
been used by the fabric to uplift it self. 

Therefore, we have seen the space time
fabric representation of the utilisation of
energy by an object to move in the space.



Moon captured by Krithin Kumar ,Club student

Celestial sky painted by Shavika Agrawal , Iastronomer
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Kaleidocosmo - COSMO by Paolo Palma,
Amature astronomer

Stars captured by Shree Viswajith S , Club StudentNebulae painted by Anshveer Goyal, Iastronomer

Moon captured by Srivainavi , Iastronomer



Charles Thomas Kowal (8 November 1940 – 28 November 2011) was born in
Buffalo New York. He was a staff astronomer at Caltech’s Mount Wilson and
Palomar Mountain Observatories between 1961 and 1984, where he discovered
a centaur, two of Jupiter's moons, asteroids, comets, and supernovae. In 1979,
he was honoured for his contributions to Astronomy by being awarded the
James Craig Watson Medal of the U.S. National Academy of Sciences. In 1980,
after going through astronomical literature, Kowal made an interesting
discovery when he found a 1613 drawing by Galileo Galilei that shows Neptune
near Jupiter.  This predated the formal discovery of Neptune in 1846. Kowal
was awarded the inaugural R. R. Newton Award for Scientific History for his
discovery.
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Marie Curie (7 November 1867 – 4 July 1934) was a French-Polish
physicist and chemist who conducted pioneering research on radioactivity –
a term she coined. Due to her work, she became the first woman to win a
Nobel Prize in 1903 and, in 1911, the first person to win two Nobel Prizes,
in 1911. Till today she is the only person who has won a Noble Prize in two
scientific fields, Physics and Chemistry. Born as Marya Salomea Sklodowska
in Warsaw, Poland, she chose to pursue higher studies at the University of
Paris. During her studies, she met Pierre Curie; the man who would become
her partner in life and science. After Pierre Curie’s death, in 1906, Marie
Curie was the first female professor at the University of Paris. During
World War 1, she built mobile X-ray units to provide X-ray services to field
hospitals. She founded several institutes such as the Curie Institute in Paris
and the Curie Institute in Warsaw which are major research centres today.

Easily recognizable by his trademark turban, Sir Chandrasekhara Venkata Raman
(7 November 1888 - 21 November 1970) is the first Asian to win a Nobel Prize in
a science subject. Born in Tiruchirappalli, South India, C. V. Raman showed a
distinct enthusiasm for science since his childhood. On the 28th of February
1928, he, along with his student K.S. Krishnan, discovered a type of light
scattering which was subsequently called Raman effect or Raman Scattering. After
winning a Nobel Prize for this discovery, he became the first Indian Director of
the Indian Institute of Science, founded the Indian Academy of Sciences, and
established the Raman Research Institute.  In 1954, C.V Raman was honoured
with the first Bharat Ratna, India’s highest civilian award. Nowadays, 28th
February is celebrated annually as the National Science Day. 

 7 November 1867

7 November 1888

Marie CurieMarie Curie

C.V. RamanC.V. Raman

8 November 1940

Charles Thomas Kowal Charles Thomas Kowal 



N O V E M B E R  2 0 2 3 52

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

GALACTICA

By 1929, Edwin Powell Hubble (20 November 1889 – 28 September 1953)
had expanded humanity’s view of the universe. Using the findings of previous
astronomers, Professor Hubble proved that many nebulae were galaxies beyond
the Milky Way. Through this, he played a crucial role in establishing the
fields of extragalactic astronomy and observational cosmology. While
cataloging the many galaxies that litter the night sky, Hubble created a system
to classify the various types of galaxies, a version of which we use today. He
also provided evidence that the universe is expanding. Hubble’s spirit of
discovery lives on in the Hubble Space Telescope, one of the most famous
telescopes in the world.

Frederick William Herschel’s (15 November 1738 – 25 August 1822) interest
in astronomy came about from his previous career: as a musician and
composer. Born as Friedrich Wilhelm Herschel, in Hanover Germany, he
anglicized his name upon shifting to England. Through his years of
observing, he became familiar with the night sky to the point he could spot an
object that was out of place. This led to his best-known discovery of Uranus
as well as its two largest moons. While looking at the night sky, Herschel
recorded and published his observations in several catalogues. These
catalogues became the basis for the New General Catalogue that is used by
modern-day astronomers. Of the 7,840 Nebulas and clusters found in the
modern catalogue, 4,630 were discovered by William Herschel, his sister;
Caroline Herschel, and his son; John Herschel.  15 November 1738

20 November 1889

 9 November 1934

Carl Edward Sagan (9 November 1934 – 20 December 1996) was an
American astronomer who was a gifted storyteller. Professor Sagan pioneered
the field of exobiology and promoted the search for extra-terrestrial
intelligent life. He played a leading role in every major planetary a key figure
in many planetary missions of NASA and was the man behind the Pioneer
plaque and Voyager Golden Record. Additionally, he was the narrator of
PBS’s “Cosmos: A Personal Voyage” the most widely watched series in TV
history, with 500 million viewers across 60 countries. In 1990, as Voyager 1
was reaching the outer edge of the solar system, Professor Sagan, among
several others, persuaded NASA to aim the spacecraft’s camera back toward
Earth and take a picture. This photo, part of the family portrait of the solar
system would be called the “Pale Blue Dot.”

BirthdayBirthday
Carl Edward SaganCarl Edward Sagan

Frederick William HerschelFrederick William Herschel

Edwin Powell HubbleEdwin Powell Hubble



Partial Lunar Eclipse captured by Mr. Ranjith Kumar E,
Sr. Educator, STEPL.

Jupiter captured by 
Mr. Neeraj Ladia,  

CEO,Space Arcade.
Moon captured by Dr. Sachin Bahmba,CMD, SPACE
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Full Moon captured by Mr. Deepanshu Rai ,
Star Gazing Expert, Astroport

Partial Lunar Eclipse captured by 
Mr. Neeraj Ladia , CEO-Space Arcade.

Star trail captured by Ms. D Priyadharshini, 
Educator,STEPL
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MISSION CONTROL ,  WE AREMISSION CONTROL ,  WE AREMISSION CONTROL ,  WE ARE
ORBITING MARS !ORBITING MARS !ORBITING MARS !    

F i ve  and  a  ha l f  mon ths  a f t e r  l e av i ng  Ea r t h ' s  o rb i t ,  Ma r i ne r  9 ,  pa r t  o f  NASA ' s  Ma r i ne r
p rog ram ,  en te red  t he  Ma r t i an  o rb i t  on  14  November  197 1 .  I t  i s  one  o f  t he  g rea t  ea r l y
robo t i c  m i s s i ons  a s  i t  was  t he  f i r s t  spacec ra f t  t o  o rb i t  ano the r  p l ane t  and  one  o f  t he  mos t
i n f l uen t i a l  m i s s i ons  o f  t he  space  age .  
The  p r ima r y  goa l  o f  t he  m i s s i on  was  to  map  70% o f  t he  Ma r t i an  su r f ace  w i t h i n  t he  f i r s t
t h ree  mon ths  o f  a r r i v a l .  Th i s  pa r t  o f  t he  m i s s i on  s t a r t ed  soon  a f t e r  Ma r i ne r  9 ' s  a r r i v a l ,  bu t  a
mass i ve  dus t  s to rm abode  the  Ma r t i an  su r f ace  h i d  Ma r s '  f ea tu res  f r om i t s  camera .  Once  t he
dus t s to rm subs ided  i n  ea r l y  1972 ,  Ma r i ne r  9  r e tu rned  spec tacu l a r  images  o f  t he  su r f ace .
These  images  t r ans fo rmed  human i t y ' s  pe rcep t i on  o f  Ma r s .  
F rom the  images  t ha t  Ma r i ne  9  sen t ,  t he re  was  ev idence  o f  wa te r  f l ow ing  on  t he  p l ane t ' s
su r f ace  i n  t he  anc i en t  pas t .  Add i t i ona l l y ,  t he re  we re  a  l o t  o f  vo l canoes .  By  Feb rua r y  1972 ,
t he  spacec ra f t  had  i den t i f i ed  ove r  20  vo l canoes ,  among  wh i ch  one  was  O l ympus  Mons ,  t he
vo l cano  t ha t  dwa r f s  a l l  vo l canoes  on  Ea r t h .  Ano the r  f ea tu re  t ha t  t he  spacec ra f t  imaged  was
a  s y s tem o f  canyons  t ha t  i s  mo re  t han  4 , 000  km l ong ,  200  km w ide ,  and  7  km deep  wh i ch
was  l a te r  named  Va l l e s  Ma r i ne r i s ,  a f t e r  Ma r i ne r  9 .  
Th roughou t  i t s  m i s s i on ,  Ma r i ne r  9  sen t  7329  images  o f  t he  Ma r t i an  su r f ace  to  Ea r t h .  The
l and i ng  s i t e  fo r  V i k i ng  m i s s i ons  was  se l ec ted  us i ng  t he  pho tos  Ma r i ne r  9 .  
When  Ma r i ne r  9  fo rma l l y  conc l uded  on  27  Oc tobe r  1972 ,  i t  l a s ted  l onge r  t han  t he  p ro j ec ted
m i s s i on  l i f e t ime  o f  90  days .  By  t he  end  o f  t he  m i s s i on ,  Ma r i ne r  9  mapped  85  %  o f  t he
p l ane t ’ s  su r f ace  and  co l l ec ted  va l uab l e  i n fo rma t i on  on  Ma r s ’  a tmosphe re .  Upon  m i s s i on
conc l u s i on ,  Ma r i ne r  9  was  l e f t  i n  o rb i t  a round  Ma r s .  
As  o f  November  2023 ,  Ma r i ne r  9  i s  a s sumed  to  have  en te red  t he  Ma r t i an  a tmosphe re  and
has  e i t he r  bu rned  up  o r  c r a shed  on to  t he  su r f ace .
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At 1 .47 a .m. ,  on 16th November 2022 ,
aboard the Space Launch System (SLS)
rocket ,  the Or ion spacecraft  propel led
into the n ight sky .  F ive decades after  the
Apol lo miss ions concluded,  NASA was
return ing to the Moon.  
Artemis I ,  launched f rom Launch Pad 39B
at NASA's Kennedy Space Centre in
F lor ida .  I t  was the f i rst  integrated test
f l ight  of  the Or ion spacecraft  and the SLS
rocket .  Artemis I  was a lso the debut
launch of  SLS,  the wor ld 's  most powerfu l
rocket .  SLS’s performance on launch met
or exceeded expectat ions and can be
used to launch a deep space rocket .  
Dur ing the miss ion ,  Or ion spent three
weeks in space where i t  completed two
f lybys of  the Moon where i ts  c losest
approach was 130 km above the lunar
surface.  Or ion ’s  reached 432 ,210 km from
Earth which is  the furtest  any lunar
expedit ion spacecraft  has t rave l led s ince
Apol lo 13 .  Artemis I  was an important test
for  the agency before the crewed Artemis
I I  miss ion .  
Artemis I  i s  the f i rst  miss ion of  the
Artemis miss ions where the f i rst  woman
and person of  co lour wi l l  wa lk on the lunar
surface.  Thesemiss ions wi l l  pave the way
for  a long-term lunar  presence which wi l l
serve as a stepping stone for  astronauts
on the i r  way to Mars .   The main object ive
of Atremis I  was to test  the heat sh ie ld of
the spacecraft  before a crewed miss ion
took p lace.  
Artemis I  conc luded on 11  December 2022
when Or ion sp lashed down in the Paci f ic
Ocean.



Dame Jocelyn Bell Burnell

Ph

Pu l sa r s  a re  c ruc i a l  to  unde r s tand ing  the  na tu re  o f  s ta r s ,
e spec i a l l y  exot i c  s ta r s  l i ke  b l ack  ho l e s .  They  a l so  have  a
l o t  o f  ex t reme  phys i c s  tha t  t akes  p l ace  i n s ide  them ,
wh i ch  makes  them one  o f  the  f i nes t  too l s  to  te s t
E in s te i n ' s  t heo ry  o f  gene ra l  r e l a t i v i t y  on  a  cosm ic  s ca l e .
Add i t i ona l l y ,  Pu l sa r s  have  he lped  to  measu re  the
s t ruc tu re  o f  t he  M i l ky  Way  by  l ook ing  a t  t he  way  the
s igna l s  o f  t he  pu l sa r ' s  em i s s i on  a re  answered  when  they
t rave l  t h rough  dense r  r eg ions  o f  mate r i a l s  i n  space .  
I n  1974 ,  D r  Antony  Hew i sh  and  S i r  Ma r t i n  Ry l e  won  the
Nobe l  P r i ze  i n  Phys i c s  fo r  t he  ro l e  they  p l ayed  i n  t he
d i scove ry  o f  pu l sa r s .  Though  Joce l yn  Be l l  d id  no t  ge t
recogn i zed  by  the  Nobe l  Commi t tee ,  s he  r ece i ved  o the r
awards  fo r  he r  r o l e  i n  d i s cove r i ng  these  s t r ange  s ta r s .
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D i s c o v e r y  o f  P u l s a r s
I n  Augus t  1967 ,  Joce l yn  Be l l  was  l ook ing  fo r  s i gns  o f  quasa r s  when  she  not i ced  a  s i gna l
tha t  was  ou t  o f  p l ace  i n  he r  da ta .  She ,  and  he r  supe rv i so r ,  Anthony  Hew i sh ,  d i sm i s sed  the
s igna l  a s  a  r ad io  i n te r fe rence  o f  an  ex t ra te r r e s t r i a l  sou rce .  Howeve r ,  on  28  November
1967 ,  u s i ng  a  f a s t  s t r i p  cha r t  r eco rde r ,  t hey  r e so l ved  the  s igna l  i n to  a  se r i e s  o f  pu l se s
tha t  occu r  eve ry  1 . 337  seconds .  The  duo  had  d i s cove red  an  unknown  ob jec t .  
I n  Feb rua ry  1967 ,  t hey  wou ld  pub l i sh  the i r  f i nd i ngs .  By  then ,  Be l l  wou ld  have  d i s cove red
th ree  more  pu l sa r s .
The  word  pu l sa r  comes  f rom a  pu l sa t i ng  r ad io  sou rce .  Pu l sa r s  a re  h igh l y  magnet i zed
ro ta t i ng  neut ron  s ta r s  t ha t  em i t  beams  o f  e l ec t romagnet i c  r ad i a t i on  ou t  o f  t he i r
magnet i c  po l e .  Neut ron  s ta r s  a re  sma l l ,  ex t reme ly  dense  ob jec t s  tha t  fo rm  when  s ta r s
between  10  and  25  so l a r  masses  ca tas t roph i ca l l y  exp lode .  Pu l sa r s ,  l i ke  a l l  neu t ron  s ta r s ,
have  a  sho r t ,  r egu l a r  r o ta t i ona l  pos i t i on ,  wh i ch  p roduces  a  p rec i se  i n te rva l  be tween
pu l ses  tha t  r anges  f rom m i l l i s econds  to  seconds .  The  na tu re  o f  t he  ro ta t i on  i s  t he  r eason
fo r  t he  r egu l a r ,  pu l sed ,  appea rance  o f  the  em i s s i on  when  we  obse rve  i t  on  Ea r th .  Th i s  i s
s im i l a r  to  the  l i gh t  f rom a  l i gh thouse  and  an  obse rve r  i n  t he  d i s tance .  Mos t  known
neut ron  s ta r s  a re  obse rved  a s  pu l sa r s .
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**Answers for this month puzzles will be shared in next magazine.
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ACROSS
2. The first remote-controlled roving robot on the
Moon 4. The Rover that discovered the ancient
volcano on planet Mars is? 
6. The Mars Rover with the nickname Percy is? 
7. What was the first successful Mars rover name? 
10. Name of the rover by Chinese Chang'e 3 mission
to the Moon.

DOWN
1. The first rover to dig on Mars? 
3. What is the name of the second rover to Mars by
NASA? 
5. Rover on the Moon by ISRO is named as? 
8. Name of the United Arab Emirates rover to the moon is? 
9. what was the recent Russian lunar mission that crashed
on the surface of the moon?

Find the names of the famous moons of Saturn Part 2 from
the mixed letters and mark them.



FOLLOW US ON: 

The nine hues of Navratri
Navratri , as the name implies, is a nine-day festival
celebrated throughout the nation. People from all rel igions
take part in the celebrations in different ways, from
worshiping Goddess Durga to dancing with passion. We
chose
to dress up as the nine gorgeous hues of Navratri to
honor these energies, which include the triumph of good
over evil , fearlessness, and the embodiment of tenacity,
devotion, strength, and courage in Lord Durga's avatars.
Every color represents the distinct, beautiful energy of
Maa Durga! Spacians were extremely enthusiastic to dress
up and inherit the energies.
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NEWSLETTER

Birthday celebration-
Space India nailed the Birthday Calendar once more!
There's nothing better than celebrating your birthday with
your Space family while eating cake, dancing to Garba
songs, and engaging in fun activities.

Diya Competition-
The roof was about to explode because of the high
enthusiasm of the Spacians to decorate their own diya. The
competition was too high, and the judges were blown away
by the amazing creativity and imagination of al l the Spacians.
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I n te rn ' s  Po in t  o f  V iew-  Ms .  H imaksh i
So l ank i -
Words  f a l l  s ho r t  to  exp ress  my  g ra t i t ude  to
eve r yone  who  I ’ ve  wo rked  w i t h .  The
gu idance  and  suppo r t  I ’ v e  had  a t  SPACE
Ind i a  du r i ng  my  t ime  he re  by  Sh i vam S i r ,
Avan i  Ma ’ am ,  Puba l i  Ma ’ am ,  Yash i ka  Ma ’ am
and  Yach i ka  Ma ’ am i s  h i gh l y  va l ued .  I t  was
an  hono r  to  pu t  t he i r  gu idance  i n to  p r ac t i ce
eve r y  day  and  I ’m  rea l l y  g r a te fu l  f o r  a l l  t he
th i ngs  I ’ ve  l ea rn t  a t  SPACE I nd i a .
The  expe r i ence  I  ga i ned  he re  sha l l  be
re l i s hed  fo r  yea r s  to  come !
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F i re  D r i l l -
The re ' s  no th i ng  be t te r  t han  be i ng  p repa red  fo r  f i r e- re l a ted  m i shaps .  W i th
g rea t  en thus i a sm ,  Span i a rds  a t tended  the  sa fe t y  cou r se  and  l ea rned  how to
take  p recau t i ons  to  keep  themse l ves  and  o the r s  sa fe .

Lea rn i ng  &  Deve lopment  w ing-
HR has  t aken  t he  i n i t i a t i ve  to  i n t roduce  the  P ro tec t i on  o f  Ch i l d ren  Aga i n s t
Sexua l  O f fenses  Ac t  (POCSO)  to  ou r  educa to r s  and  pa r tne r s .  Th i s
i n i t i a t i ve ' s  so l e  ob jec t i ve  was  to  r a i se  awa reness  and  mot i v a te  ou r
emp loyees  to  c rea te  a  be t te r ,  s a fe r  env i r onment  fo r  ou r  young  l ea rne r s .

Spac ian  o f  the  Month-  Mr .  V ik ran t  Na rang
H i s  t echn i ca l  a s s i s t ance  and  con t r i bu t i on  to  t he  obse r va to r y ' s  deve lopment
we re  excep t i ona l .  We  a re  espec i a l l y  app rec i a t i ve  o f  h i s  v i s i on  o f  t u rn i ng  t he
obse r va to r y  i n to  an  i nnova t i ve  space  resea rch  f ac i l i t y  and  c rea t i ng  i n i t i a t i ves
tha t  a l l ow  s tuden t s  to  engage  i n  r ea l -wo r l d  sc i en t i f i c  r e sea rch .
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