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

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

Mr. Shivam Gupta,
CEO & MD, SPACE
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On the  c r i sp  n i gh t  o f  Sep tembe r  22 ,
2023 ,  Ve l l o r e  I n s t i t u te  o f  Techno logy
(V IT )  w i t nessed  a  ce l e s t i a l  spec tac l e  l i k e
neve r  be fo re .  The  even t ,  ap t l y  named
GraV ITas ' 23 ,  hos ted  by  t he  a s t ronomy
c l ub  S te l l a r ,  d rew  i n  ove r  1 50  eage r
s tuden t s  f r om va r i ous  d i s c i p l i nes ,  a l l
un i t ed  by  t he i r  s ha red  pass i on  fo r  t he
cosmos .

Unde r  t he  i n k-b l ack  canvas  o f  t he  n i gh t
sky ,  t he  s t uden t s  emba rked  on  an
un fo rge t t ab l e  j ou rney  t h rough  t he
un i ve r se .  The  even t ' s  f oca l  po i n t  was  a  5
i nch  Schm id t  Casseg ra i n  t e l e scope ,  a
beacon  o f  l i gh t  i n  t he  i n ky  expanse .  I t
o f f e red  a  po r t a l  t o  wo r l d s  beyond ,
beg i nn i ng  w i t h  t he  mesmer i z i ng  qua r te r
moon ,  i t s  c r a te r s  and  l una r  seas  cas t i ng
e the rea l  s hadows .

As  t he  n i gh t  un fo l ded ,  t he  gaze  o f  t he
te l e scope  sh i f t ed  towa rds  t he  gas  g i an t s ,
Sa tu rn  and  Jup i t e r ,  w i t h  t he i r  ma je s t i c
r i ngs  and  sw i r l i ng  s to rms .  The  de ta i l
c ap tu red  by  t he  l ens  l e f t  s t uden t s  i n  awe ,
f o s te r i ng  a  newfound  app rec i a t i on  fo r  t he
shee r  g r andeu r  o f  ou r  so l a r  s y s tem .

The  j ou rney  d i dn ' t  s top  t he re .  The
te l e scope  p i vo ted  once  more ,  t h i s  t ime
towa rds  t he  r ad i an t  g l ow  o f  t he  Or i on
Nebu l a ,  a  cosm ic  nu r se r y  t eem ing  w i t h
the  b i r t h  o f  s t a r s .  The  e the rea l  w i sps  o f
gas  and  dus t  seemed  to  dance  i n  t he
gaze  o f  t he  obse r ve r s ,  i gn i t i ng  a  sense  o f
wonde r  and  i n s i gn i f i c ance  i n  equa l
measu re .

Space  Group  H igh l ights
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T h e  P l e i a d e s ,  a  c l u s t e r  o f  b r i l l i a n t
s t a r s ,  w e r e  t h e  f i n a l  a c t  o f  t h i s
c e l e s t i a l  b a l l e t .  T h r o u g h  t h e  l e n s e s  o f
t h e  7 6 m m  r e f l e c t i o n  S T C  t e l e s c o p e ,
e a c h  s t a r  s h o n e  w i t h  a  u n i q u e
b r i l l i a n c e ,  c a s t i n g  a  s p e l l  o f  c o s m i c
b e a u t y  u p o n  t h e  o n l o o k e r s .

I n  a  g e s t u r e  t h a t  e n c o u r a g e d  h a n d s - o n
e x p l o r a t i o n ,  s t u d e n t s  w e r e  p r o v i d e d
w i t h  5 0 m m  t e l e s c o p e s ,  a l l o w i n g  t h e m  t o
n a v i g a t e  t h e  n i g h t  s k y  o n  t h e i r  o w n .
T h i s  e m p o w e r e d  t h e m  t o  s e e k  o u t  t h e i r
f a v o r i t e  c e l e s t i a l  o b j e c t s ,  f o r g i n g  a
p e r s o n a l  c o n n e c t i o n  w i t h  t h e  u n i v e r s e .

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

A s  t h e  c l o c k  s t r u c k  2  a . m . ,  a n d  t h e  f i r s t
h i n t s  o f  d a w n  b e g a n  t o  k i s s  t h e
h o r i z o n ,  t h e  e v e n t  d r e w  t o  a  c l o s e .  T h e
e c h o e s  o f  l a u g h t e r  a n d  t h e  h u m  o f
s h a r e d  a w e  l i n g e r e d ,  l e a v i n g  a n
i n d e l i b l e  m a r k  o n  t h e  m e m o r i e s  o f  a l l
t h o s e  p r e s e n t .  G r a V I T a s ' 2 3  h a d  n o t  o n l y
b e e n  a  n i g h t  o f  a s t r o n o m i c a l
o b s e r v a t i o n ,  b u t  a  t e s t a m e n t  t o  t h e
b o u n d l e s s  c u r i o s i t y  a n d  c o l l e c t i v e  s p i r i t
t h a t  t h r i v e s  w i t h i n  t h e  s t u d e n t
c o m m u n i t y  a t  V I T .

T h i s  u n f o r g e t t a b l e  n i g h t  s e r v e d  a s  a
r e m i n d e r  o f  t h e  v a s t n e s s  o f  t h e  c o s m o s
a n d  t h e  b e a u t y  t h a t  a w a i t s  t h o s e  w h o
d a r e  t o  l o o k  u p .  I t  w a s  a  n i g h t  t h a t  w i l l
b e  e t c h e d  i n  t h e  h e a r t s  o f  t h e s e
s t u d e n t s ,  a  t e s t a m e n t  t o  t h e  p o w e r  o f
e x p l o r a t i o n ,  c o m m u n i t y ,  a n d  t h e  a w e -
i n s p i r i n g  w o n d e r s  o f  t h e  u n i v e r s e .
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i A s t r o n o m e r  c l u b  c e l e b r a t e d  t h e  a s t r o n o m i c a l  e v e n t  o n  t h e  C o n j u n c t i o n  o f  t h e
M o o n  a n d  S a t u r n  o n  2 7 t h  S e p t e m b e r  2 0 2 3  b y  h o s t i n g  a  l i v e  w e b i n a r .  C o n j u n c t i o n
i s  a n  a s t r o n o m i c a l  p h e n o m e n o n  w h e r e  t w o  o r  m o r e  c e l e s t i a l  b o d y  c o m e s  t o g e t h e r
i n  t h e  n i g h t  s k y .  C a t c h i n g  t h i s  p h e n o m e n o n  t h r o u g h  a  l i v e  w e b i n a r  w a s  a  r a r e  a n d
a m a z i n g  e x p e r i e n c e  f o r  e v e r y o n e  w h o  a t t e n d e d  t h i s  w e b i n a r .  

T h e  m o s t  e x c i t i n g  t h i n g  a b o u t  t h i s  l i v e  w e b i n a r  w a s  t h a t  i t  w a s  h o s t e d  b y  o u r
e d u c a t o r  “ M r .  H i m a n s h u  G a u t a m ”  a n d  f a c i l i t a t e d  b y  o u r  i A s t r o n o m e r  i t s e l f .
i A s t r o n o m e r  “ M y r a a  K h a t t a r ”  t o o k  c e n t e r  s t a g e  t o  h o s t  t h i s  l i v e  w e b i n a r  w h e r e
s h e  e x p l a i n e d  t h e  c o n c e p t  o f  c o n j u n c t i o n .  S h e  m a d e  a  b e a u t i f u l  p r e s e n t a t i o n  o n
t h e  c o n j u n c t i o n  o f  t h e  M o o n  a n d  S a t u r n ,  w h e r e  s h e  e x p l a i n e d  a l l  t h e  d e t a i l s  o f
t h e  c o n j u n c t i o n .  T h e  h i g h l i g h t  o f  t h e  C o n j u n c t i o n  p r e s e n t a t i o n  p r e p a r e d  b y
i A s t r o n o m e r  M y r a a  K h a t t a r  w a s  t h e  u s e  o f  b e a u t i f u l  f e a t u r e s  a n d  a n i m a t i o n  t o
e x p l a i n  t h e  c o n c e p t  o f  C o n j u n c t i o n .  

T h e  l i v e  w e b i n a r  w a s  n o t  j u s t  l i m i t e d  t o  t h e  C o n j u n c t i o n ,  i t  w a s  f o l l o w e d  b y
“ T e l e s c o p i c  O r i e n t a t i o n ”  b y  o u r  e d u c a t o r  “ M r .  A s h i s h  N e g i ” .  A l l  t h e  p a r t i c i p a n t s
o f  t h e  W e b i n a r  w e r e  i n t r o d u c e d  t o  t h e  a m a z i n g  w o r l d  o f  t h e  R e f l e c t o r  T e l e s c o p e .
T h e  i n t r o d u c t i o n  o f  t h e  t e l e s c o p e  a n d  t h e  w o r k i n g  a n d  a s s e m b l y  o f  t h e  R e f l e c t o r
T e l e s c o p e ,  w h i c h  i s  a l s o  c a l l e d  t h e  N e w t o n i a n  T e l e s c o p e  w e r e  a l s o  d i s c u s s e d  i n
t h i s  l i v e  w e b i n a r .  T h e  w h o l e  c o n c e p t  w a s  e x p l a i n e d  v e r y  p r a c t i c a l l y  t h r o u g h  t h e
u s e  o f  N e w t o n i a n  t e l e s c o p e  a n d  L a s e r  l i g h t .  L a s e r  L i g h t  w a s  u s e d  t o  e x p l a i n  t h e
p a t h  o f  l i g h t  t h a t  f o l l o w s  w h e n  l i g h t  c o m i n g  f r o m  d i s t a n t  o b j e c t s  l i k e  g a l a x i e s ,
N e b u l a e  a n d  S t a r s  e n t e r s  t h e  t e l e s c o p e .  

Space  Group  H igh l ights
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A s  t h e  w e b i n a r  d r e w
t o  a  c l o s e ,  t h e
a u d i e n c e  w a s  t r e a t e d
t o  a  l i v e  v i e w  o f  t h e
M o o n - S a t u r n
c o n j u n c t i o n  t h r o u g h
t e l e s c o p i c
o b s e r v a t i o n  l e d  b y
e d u c a t o r s  “ M r .  A m a n
K u m a r ”  a n d  “ M r .  R a v i
K u m a r ”  a n d  s e n i o r
a s s i s t a n t  “ M r .
S l a m u d d i n ” .  

T h e  a m a z i n g  v i e w  o f
t h e  M o o n  t h r o u g h
t h e  D o b s o n i a n
t e l e s c o p e  w a s  a  h i t .
E v e r y o n e  i n  t h e
w e b i n a r  e n j o y e d  t h e
C r a t e r s ,  R a y s ,  a n d
M a r i a  w h i c h  w e r e
v i s i b l e  t h r o u g h  t h e
D o b s o n i a n  t e l e s c o p e
o n  t h e  s c r e e n .  A
D o b s o n i a n  t e l e s c o p e
i s  a n  a l t a z i m u t h -
m o u n t e d  N e w t o n i a n
t e l e s c o p e  d e s i g n
p o p u l a r i z e d  b y  J o h n
D o b s o n  i n  1 9 6 5  a n d
c r e d i t e d  w i t h  v a s t l y
i n c r e a s i n g  t h e  s i z e
o f  t e l e s c o p e s
a v a i l a b l e  t o  a m a t e u r
a s t r o n o m e r s .

T h e  l i v e  w e b i n a r  w a s
a t t e n d e d  b y  m o r e
t h a n  3 0  p a r t i c i p a n t s .
T h e  g a s p s  o f
a m a z e m e n t  a n d
e x c i t e m e n t  f r o m
p a r t i c i p a n t s  w e r e  a
t e s t a m e n t  t o  t h e
s u c c e s s  o f  t h e
w e b i n a r  i n  c r e a t i n g  a
d e e p  c o n n e c t i o n
b e t w e e n  e n t h u s i a s t s
a n d  t h e  c e l e s t i a l
w o n d e r s  a b o v e .
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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  7 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
3 0 t h  o f  S e p t e m b e r  i n  C h e n n a i  a n d  D e l h i  r e s p e c t i v e l y .
P e o p l e  f r o m  v a r i o u s  p l a c e s  j o i n e d  t h e  o b s e r v a t i o n  w i t h  t h e i r  t e l e s c o p e s ,  b i n o c u l a r s ,  a n d
o t h e r  a s t r o n o m i c a l  e q u i p m e n t .  T h e y  l e a r n e d  a n d  e x p e r i e n c e d  t h e  b r e a t h t a k i n g  v i e w  o f
t h e  M o o n  a n d  p l a n e t s  s u c h  a s  S a t u r n  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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S t a r  P a r t y  –  L u n a r  D e l i g h t

A S ta r  Pa r t y  ap t l y  named  “ Luna r  De l i gh t ”  was  se t  up  i n  K .R .  Manga l am Wor l d  Schoo l ,  Va i sha l i
w i t h  t he  j o i n t  e f f o r t s  o f  t he  a s t ronomy  educa to r  and  s t uden t s  on  27 th  Sep tembe r  2023 .  The
even t  a imed  to  i n sp i r e  and  educa te  g r ade  6  s t uden t s  abou t  t he  wonde r s  o f  ou r  un i ve r se  and
took  t hem on  an  a s t ronom ica l  j ou rney  t hey  w i l l  neve r  f o rge t .

The  even i ng  was  f i l l ed  w i t h  an  a r r a y  o f  a s t ronom ica l  ac t i v i t i e s  t ha t  l e f t  t he  s t uden t s  bo th
educa ted  and  en te r t a i ned .  F rom an  awe- i n sp i r i ng  As t ro  mode l  showcase  to  t he  t h r i l l i ng  “R i ng
the  P l ane t ”  game ,  t he  young  en thus i a s t s  we re  en th r a l l ed  by  eve r y  moment .  Cosm ic  qu i z zes
and  r i dd l e s  kep t  t he i r  m inds  engaged ,  and  a s  r ewa rds ,  t hey  r ece i ved  spec i a l l y  c r a f t ed
bookma rks ,  se r v i ng  a s  keepsakes  o f  t h i s  r ema rkab l e  day .

The  exc i t emen t  con t i nued  w i t h  a  t a t too  s t a t i on  whe re  s t uden t s  p roud l y  ado rned  t hemse l ves
w i t h  t empo ra r y  space- themed  t a t toos ,  so l i d i f y i ng  t he i r  connec t i on  to  t he  ce l e s t i a l  wonde r s .
S tuden t s  had  t he  un ique  oppo r tun i t y  t o  expe r i ence  t he  g r av i t a t i ona l  d i f f e rences  on  p l ane t s
and  moon  by  check i ng  t he i r  we igh t ,  an  eye-open i ng  ac t i v i t y  t ha t  l e f t  t hem as tounded .
S tomp rocke t r y  had  eve r yone  l aunch i ng  t he i r  c r ea t i ons  skywa rd ,  wh i l e  t he  sky  map  puzz l e
cha l l enged  t he i r  p rob l em-so l v i ng  sk i l l s .  The  v i r t ua l  space  wa l k  t h rough  VR  techno logy
p rov ided  an  immers i ve  j ou rney  beyond  ou r  p l ane t ’ s  bounda r i e s ,  i gn i t i ng  a  sense  o f  wonde r
and  cu r i o s i t y .  One  o f  t he  h i gh l i gh t s  o f  t he  even i ng  was  t he  hyd ro- rocke t r y  even t ,  whe re  t he
schoo l ’ s  e s teemed  P r i nc i pa l ,  Ms .  Seema  Beh l ,  l a unched  a  hyd ro  rocke t ,  s ymbo l i z i ng  t he
schoo l ’ s  commi tmen t  to  nu r t u r i ng  young  t a l en t  i n  s c i ence  and  exp lo r a t i on .

A  N i g h t  o f  M o o n  O b s e r v a t i o n  &  A s t r o n o m i c a l  A d v e n t u r e s

Studen t s  exc i t ed l y  posed  fo r
p i c t u res  w i t h  a l i ens ,
a s t ronau t ,  r ocke t ,  ea r t h
p rops ,  and  a  moon  cu tou t ,
c r ea t i ng  l a s t i ng  memor i e s  o f
t he i r  cosm ic  adven tu res .  As
the  even i ng  d rew  to  a  c l o se ,
s t uden t s ,  pa ren t s ,  and
teache r s  ga the red  i n
an t i c i pa t i on  to  w i t ness  t he
wax i ng  g ibbous  phase  o f  t he
Moon  and  Sa tu rn  t h rough  a
power fu l  Dobson i an
te l e scope ,  p rov i d i ng  an  awe-
i n sp i r i ng  v i ew  o f  ou r
ce l e s t i a l  ne i ghbo r s . ” Luna r
De l i gh t ”  a t  K .R .  Manga l am
Wor ld  Schoo l ,  Va i sha l i ,  was
more  t han  j u s t  an  even t ;  i t
was  a  ce l eb r a t i on  o f  t he
bound l e s s  cu r i o s i t y  t ha t
r e s i des  w i t h i n  each  s t uden t .
The  memory  o f  t h i s
ex t r ao rd i na r y  even i ng  w i l l
con t i nue  to  i n sp i r e  f u t u re
as t ronomers  and  space
exp lo re r s  f o r  yea r s  to  come .



A A R U U S H ,  t h e  f o u r - d a y  e x t r a v a g a n z a  f r o m  2 1 s t  S e p t e m b e r  t o  2 4 t h

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

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

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

s h o w ?  O u r  t e l e s c o p e s ! !

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

e x h i b i t ,  e a g e r  t o  u n r a v e l  t h e  m y s t e r i e s  o f  t h e  u n i v e r s e .  Q u e s t i o n s

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

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

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

c a p t i v a t e d  a u d i e n c e .

S p a c e  I n d i a  O r g a n i s a t i o n ,  b e i n g  i n  t h e  f i e l d  o f  e d u c a t i n g  t h e  m a s s e s

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

A A R U U S H .  O u r  m i s s i o n  t r a n s c e n d s  t h e  b o u n d s  o f  o u r  c l a s s r o o m s ,  a i m i n g

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

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

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

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

w h o  d a r e d  t o  l o o k  t h r o u g h  t h e m .

A s  t h e  f i n a l  d a y  o f  A A R U U S H  d r e w  t o  a  c l o s e ,  o u r  h e a r t s  s w e l l e d  w i t h

p r i d e .  W e  h a d  n o t  o n l y  s h a r e d  t h e  b o u n d l e s s  e x p a n s e  o f  s p a c e  w i t h

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

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

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

b e t w e e n  u s  a n d  t h e  c o s m o s .

A A R U U S H  2 0 2 3  w a s  a  c h a p t e r  e t c h e d  i n  t h e  a n n a l s  o f  o u r  c o s m i c

j o u r n e y ,  a  t e s t a m e n t  t o  t h e  i n s a t i a b l e  h u m a n  s p i r i t  t h a t  y e a r n s  t o

e x p l o r e ,  u n d e r s t a n d ,  a n d  e m b r a c e  t h e  v a s t  u n k n o w n .  W i t h  e a c h  q u e s t i o n

a n s w e r e d  a n d  d o u b t  d i s p e l l e d ,  w e  t o o k  o n e  s t e p  c l o s e r  t o  a  w o r l d

w h e r e  t h e  w o n d e r s  o f  t h e  u n i v e r s e  a r e  w i t h i n  e v e r y o n e ' s  r e a c h .
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‘ P r o j e c t  P a r i d h i ;  i s  a  f l a g s h i p  p r o j e c t  o f  S P A C E ,  a i m e d  a t  p r o m o t i n g  p r a c t i c a l
s c i e n c e  e d u c a t i o n .  I n s p i r e d  b y  t h e  m e t h o d s  e m p l o y e d  b y  a n c i e n t  a s t r o n o m e r
E r a t o s t h e n e s  o v e r  3 0 0 0  y e a r s  a g o ,  s t u d e n t s  d e t e r m i n e  t h e  E a r t h ’ s
c i r c u m f e r e n c e  b y  m e a s u r i n g  s h a d o w s  c a s t  b y  t h e  s u n  t h r o u g h o u t  t h e  d a y .
R e m a r k a b l y ,  E r a t o s t h e n e s  a c h i e v e d  m e a s u r e m e n t s  w i t h i n  a  2 %  d e v i a t i o n  f r o m
t h e  m o d e r n  a c c e p t e d  v a l u e .
C o m m e n c i n g  1 2  y e a r s  a g o  i n  2 0 1 0 ,  t h i s  p r o j e c t  e m b o d i e s  t h e  v i s i o n  o f
s p r e a d i n g  a w a r e n e s s  a m o n g  I n d i a n s  a b o u t  t h e  a c c e s s i b i l i t y  a n d  s i m p l i c i t y  o f
s c i e n t i f i c  e x p e r i m e n t a t i o n .  I t  e m p h a s i z e s  t h a t  m e a n i n g f u l  s c i e n t i f i c  e x p l o r a t i o n
c a n  b e  p u r s u e d  w i t h o u t  r e q u i r i n g  i n t r i c a t e  o r  s p e c i a l i z e d  e q u i p m e n t .

I n  a s t r o n o m y ,  w e  o f t e n  f i n d  t h a t  t h e  m o s t  p r o f o u n d  d i s c o v e r i e s  s t e m  f r o m  t h e
s i m p l e s t  o f  o b s e r v a t i o n s  a n d  c a l c u l a t i o n s .  P r o j e c t  P a r i d h i ,  a  s t e l l a r  i n i t i a t i v e
b y  S P A C E  I n d i a ,  e n c a p s u l a t e s  t h i s  e s s e n c e  b y  u n r a v e l i n g  a  f u n d a m e n t a l  s e c r e t
— E a r t h ’ s  c i r c u m f e r e n c e — t h r o u g h  a n  e x p e r i m e n t  t h a t  d a t e s  b a c k  t o  a n c i e n t
t i m e s .
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L e t  u s  t r a n s p o r t  o u r s e l v e s
b a c k  o v e r  t w o  m i l l e n n i a
t o  a n c i e n t  A l e x a n d r i a ,
E g y p t .  E n t e r
E r a t o s t h e n e s ,  a  l u m i n a r y
o f  h i s  t i m e  a n d  t h e  c h i e f
l i b r a r i a n  o f  t h e  f a m e d
L i b r a r y  o f  A l e x a n d r i a .
E r a t o s t h e n e s  e m b a r k e d
o n  a  q u e s t  t o  f a t h o m  t h e
E a r t h ’ s  s i z e  i n  a n  a g e
d e v o i d  o f  m o d e r n  t o o l s .

E r a t o s t h e n e s ’ s  i n g e n i o u s  e x p e r i m e n t  w a s
r o o t e d  i n  o b s e r v i n g  s h a d o w s  c a s t  b y  a
v e r t i c a l  o b j e c t ,  o f t e n  a  g n o m o n ,  u n d e r  t h e
m i d d a y  s u n ’ s  r a y s .  H e  n o t e d  t h a t  d u r i n g  t h e
s u m m e r  s o l s t i c e  i n  S y e n e ,  a  c i t y  t o  t h e
s o u t h ,  t h e  S u n  c a s t  n o  s h a d o w ,  i m p l y i n g  t h a t
i t  w a s  d i r e c t l y  o v e r h e a d .  M e a n w h i l e ,  i n
A l e x a n d r i a  t o  t h e  n o r t h ,  t h e r e  w a s  a
d i s c e r n i b l e  s h a d o w .
E r a t o s t h e n e s  e m p l o y e d  t h i s  d i s p a r i t y  i n
s h a d o w s  t o  d e t e r m i n e  t h e  E a r t h ’ s  c u r v a t u r e
a n d  s i z e ,  a n d  h i s  e s t i m a t e s  p r o v e d
a s t o n i s h i n g l y  a c c u r a t e .  H e  c a l c u l a t e d  E a r t h ’ s
c i r c u m f e r e n c e  w i t h i n  a  m e r e  2 %  o f  t h e
c u r r e n t l y  a c c e p t e d  v a l u e ,  a  r e m a r k a b l e  f e a t
f o r  i t s  t i m e .
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P r o j e c t  P a r i d h i ,  i n i t i a t e d  b y  S P A C E  I n d i a ,  i s  a n  e n g a g i n g  a n d  h a n d s - o n  a c t i v i t y
d e s i g n e d  t o  m e a s u r e  t h e  E a r t h ’ s  c i r c u m f e r e n c e .  T h e  p r o j e c t  w i t n e s s e d  a c t i v e
p a r t i c i p a t i o n  f r o m  s t u d e n t s  o f  J B M  G l o b a l  S c h o o l ,  N o i d a ,  a n d  B a l  B h a r a t i  P u b l i c
S c h o o l ,  P i t a m p u r a .  D u r i n g  t h i s  e d u c a t i o n a l  e n d e a v o r ,
s t u d e n t s  u t i l i z e d  t h e  E r a t o s t h e n e s  t e c h n i q u e  t o  e s t i m a t e  t h e  E a r t h ’ s
c i r c u m f e r e n c e  a c c u r a t e l y .
S t u d e n t s  e n t h u s i a s t i c a l l y  e m b r a c e d  t h e  p r o j e c t ,  c a r r y i n g  o u t  t h e  m e a s u r e m e n t s
w i t h  p r e c i s i o n  u n d e r  t h e  c a r e f u l  s u p e r v i s i o n  a n d  g u i d a n c e  o f  t h e i r  e d u c a t o r s .
T h e  p r o j e c t  e m p h a s i z e d  t h e  s i g n i f i c a n c e  o f  a p p l y i n g  s c i e n t i f i c  m e t h o d s  a n d
e n c o u r a g e d  s t u d e n t s  t o  d e l v e  i n t o  p r a c t i c a l  a p p l i c a t i o n s  o f  t h e i r  a c a d e m i c
k n o w l e d g e .  T h r o u g h  t h i s  e n g a g i n g  a c t i v i t y ,  s t u d e n t s  w e r e  a b l e  t o  g r a s p
f u n d a m e n t a l  c o n c e p t s  w h i l e  a c t i v e l y  p a r t i c i p a t i n g  i n  s c i e n t i f i c  e x p l o r a t i o n .

GALACTICA Space  Group  H igh l ights

On 23rd September ,  P ro ject  Par idh i  took
center  s tage as  par t  o f  the  iAst ronomer
c lub ' s  act i v i t ies  on the event  o f  the  autumn
equ inox .  An on l ine  demonst ra t ion  of  the
"shor test  shadow"  exper iment  was
conducted ,  engag ing s tudents  in  a  v i r tua l
hands-on lea rn ing exper ience .  Fo l low ing
the demonst ra t ion ,  s tudents  par t ic ipated in
a  fo l low-up d iscuss ion  and Q&A sess ion
where  the i r  quest ions  were  addressed ,
enr ich ing the i r  unders tand ing of  the
exper iment .  The v i r tua l  lea rn ing exper ience
a l lowed s tudents  to  de lve  in to  the
myster ies  o f  the  cosmos wh i le  app ly ing
the i r  newfound knowledge pract ica l l y .  

Fo l low ing the success fu l  demonst ra t ion ,
s tudents  cou ld  ca lcu la te  the  c i rcumference
of  the  Ear th ,  a  tes tament  to  the  power  o f
hands-on sc ience educat ion .  Pro ject
Par idh i  cont inues  to  be a  beacon of
sc ient i f i c  exp lo ra t ion ,  connect ing s tudents
wi th  the  marve ls  o f  as t ronomy and space
sc ience .  I t  i nsp i res  cur ios i ty  and pays
homage to  the p ioneer ing sp i r i t  o f  ear l y
as t ronomers  l i ke  Eratosthenes .



I n  a  spec t acu l a r  d i sp l a y  o f  s c i en t i f i c  cu r i o s i t y  and  i nnova t i on ,  f ou r  U ITS  Schoo l s  i n  t he
Na t i ona l  Cap i t a l  Reg ion  came  toge the r  t o  pa r t i c i pa te  i n  t he  Ad i t y a  L 1  M i s s i on .  De l h i  Pub l i c
Schoo l ,  G rea te r  Fa r i dabad ;  K .R .  Manga l am  Wor l d  Schoo l ,  Va i s ha l i ;  JBM Schoo l ,  No ida ;  GD
Goenka  Pub l i c  Schoo l ,  Mode l  Town ;  and  S r i  Venka teshwa r  I n t e r na t i ona l  Schoo l ,  Dwa rka
un i t ed  to  p rov i de  t he i r  s t uden t s  w i t h  an  en r i ch i ng  expe r i ence  i n  space  sc i ence .  The
m i s s i on ,  n amed  a f t e r  t he  H i ndu  sun  god ,  Su r ya ,  was  a  t r emendous  success ,  engag i ng
app rox ima te l y  1 200  s t uden t s  i n  v a r i ous  hands-on  ac t i v i t i e s  a imed  a t  unde r s t and i ng  and
ce l eb r a t i ng  t he  Ad i t y a  L 1  M i s s i on .  Ad i t y a  L 1  M i s s i on ,  spea rheaded  by  t he  I nd i an  Space
Resea rch  Organ i s a t i on  ( I SRO) ,  i s  an  amb i t i ou s  unde r t ak i ng  t ha t  f ocuses  on  t he  s t udy  o f
t he  Sun .  

The  m i s s i on  a ims  to  o rb i t  a  s a te l l i t e  a round  Lag r ange  Po i n t  1  ( L 1 ) ,  wh i ch  i s  a  pos i t i on
be tween  t he  Ea r t h  and  t he  Sun  whe re  t he  g r a v i t a t i ona l  f o r ces  o f  bo th  ce l e s t i a l  bod i e s
ba l ance  each  o the r  ou t .  Th i s  un i que  van t age  po i n t  p rov i des  an  unpa r a l l e l ed  v i ew  o f  t he
Sun  and  o f f e r s  i n s i gh t s  i n to  i t s  v a r i ous  phenomena ,  s uch  a s  so l a r  f l a r e s ,  co rona l  mass
e j ec t i ons ,  and  so l a r  w i nd .
The  s t uden t s  we re  i n vo l ved  i n  a  r ange  o f  engag i ng  ac t i v i t i e s  t ha t  a l l owed  t hem to  exp l o re
and  l e a r n  abou t  ou r  c l o ses t  s t a r ,  t he  Sun .  S tuden t s  had  t he  oppo r t un i t y  t o  obse r ve  t he
Sun  t h rough  spec i a l l y  des i gned  t e l e scopes  and  so l a r  v i ew  gogg l e s .  I n  a  c r ea t i ve  tw i s t ,
s t uden t s  t ook  t he i r  newfound  know ledge  and  a r t i s t i c  s k i l l s  t o  c r a f t  f a ce  masks
rep resen t i ng  t he  Sun .  These  un i que  masks  no t  on l y  s howcased  t he i r  a r t i s t i c  t a l en t s  bu t
a l so  se r ved  a s  a  f un  way  to  r emembe r  t he  Sun ’ s  f ea tu re s ,  w i t h  f i e r y  co l o r s  and  so l a r  f l a r e s
ado rn i ng  each  mask .  To  be t t e r  unde r s t and  t he  t echn i ca l  a spec t s  o f  t he  m i s s i on ,  s t uden t s
took  on  t he  cha l l enge  o f  bu i l d i ng  Ad i t y a  L 1  M i s s i on  mode l s  and  exp l a i n  i t s  ob j ec t i ve s .  

One  o f  t he  h i gh l i gh t s  o f  t he  even t  was  t he  c rea t i on  o f  pos te r s  and  p i c t u re  co l l ages
ded i ca ted  to  t he  Ad i t y a  L 1  M i s s i on .  These  v i s ua l l y  s t unn i ng  d i sp l a y s  po r t r a yed  t he
m i s s i on ’ s  ob j ec t i ve s ,  i t s  s i gn i f i c ance  i n  t he  f i e l d  o f  space  sc i ence ,  and  t he  hope  i t  b r i ngs
fo r  f u t u re  s c i en t i f i c  endeavo r s .
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The  un i ve r se  neve r  ceases  to  amaze  us ,  and  r i gh t  i n  ou r  cosm ic  backya rd ,  t he  Sun  has  a lways
he ld  a  spec i a l  p l ace .  Recen t l y ,  we  had  an  i nc red ib l e  oppo r tun i t y  t o  de l ve  i n to  t he  f a sc i na t i ng
wor l d  o f  so l a r  s c i ence  t h rough  two  en l i gh ten i ng  even t s :  a  web i na r  by  Punee t ,  an  iAs t ronomer
w i t h  a  pass i on  fo r  t he  s t a r s ,  and  an  "Ask  an  As t ronomer "  mee t i ng  f ea tu r i ng  D r .  P i y a l i
Cha t te r j ee ,  an  Assoc i a te  P ro fes so r  a t  t he  I nd i an  I n s t i t u te  o f  As t rophys i c s  i n  Banga lo re .  These
even t s  r evo l ved  a round  t he  Ad i t y a-L 1  m i s s i on ,  i l l um ina t i ng  t he  i n t r i c a te  l a ye r s  o f  t he  Sun ,
expound i ng  upon  t he  m i s s i on ' s  co re  ob j ec t i ves ,  and  unde r sco r i ng  i t s  p ro found  s i gn i f i c ance .
Add i t i ona l l y ,  D r .  P i y a l i  Cha t te r j ee  o f f e red  i n va l uab l e  ca ree r  gu idance  and  i n s i gh t s  to  ou r
a sp i r i ng  i a s t ronomers ,  f u r t he r  en r i ch i ng  t he  expe r i ence .

The  m i s s i on ' s  amb i t i ous  ob j ec t i ves  i nc l ude  s t udy i ng  t he  co rona  to  comprehend  i t s  behav i o r  and
h igh  t empe ra tu res  and  mon i to r i ng  t he  Sun ' s  magne t i c  f i e l d s ,  wh i ch  shape  ou r  so l a r  s y s tem .  I n
ou r  "Ask  an  As t ronomer "  mee t i ng ,  D r .  P i y a l i  Cha t te r j ee ,  a  d i s t i ngu i shed  expe r t  i n  so l a r  s c i ence ,
p rov i ded  f u r t he r  i n s i gh t s .  He r  p resence  unde r sco red  t he  impo r t ance  o f  co l l abo ra t i ve  e f fo r t s  i n
sc i en t i f i c  endeavo r s .  Ad i t y a-L 1  i s  a  t e s t amen t  to  t he  ded i ca t i on  o f  s c i en t i s t s  and  r e sea rche r s
who  wo rk  t i r e l e s s l y  t o  un r ave l  t he  mys te r i e s  o f  ou r  un i ve r se .  Th i s  "Ask  an  As t ronomer "  mee t i ng
was  hos ted  by  ou r  iAs t ronomer ,  L i e sha ,  and  t h i s  e ven t  s i gn i f i c an t l y  bo l s t e red  he r  con f i dence
wh i l e  a l so  mak i ng  a  va l uab l e  con t r i bu t i on  to  he r  pe r sona l  deve lopmen t  and  g rowth .

I n  conc l u s i on ,  t he  Ad i t y a-L 1  m i s s i on  i s  a  t e s t amen t  to  human  cu r i o s i t y  and  i ngenu i t y .  I t  t a kes
us  c l o se r  t o  t he  hea r t  o f  t he  Sun  t han  eve r  be fo re ,  p rov i d i ng  a  w i ndow i n to  t he  wo rk i ngs  o f  ou r
nea res t  s t a r .  Punee t ' s  web i na r  and  D r .  P i y a l i  Cha t te r j ee ' s  expe r t i s e  b rough t  t h i s  m i s s i on  to  l i f e ,
mak i ng  comp lex  sc i en t i f i c  concep t s  access i b l e  to  a l l .  As  we  j ou rney  i n to  t he  dep ths  o f  space ,
i t ' s  hea r t en i ng  to  know tha t  ou r  ques t  f o r  know ledge  knows  no  bounds ,  and  ou r  r each  ex tends
even  to  t he  b l a z i ng  hea r t  o f  ou r  so l a r  s y s tem .
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A d i t y a  L 1  P r o b i n g  

I nd i a ' s  space  endeavors  cont inue  to  soa r  as
the  na t ion  embarks  on  i t s  f i r s t-eve r  so l a r
obse rva to ry  m iss ion ,  Ad i t ya-L1 .  Launched
atop  a  Po la r  Sa te l l i t e  Launch  Veh ic le
(PSLV)  f rom the  Sa t i sh  Dhawan Space
Cent re ,  th i s  p ioneer ing  p robe  marks  a
s ign i f i can t  s t r ide  towards  unders tand ing
our  so l a r  sys tem 's  powerhouse .

Ad i t ya-L1 ,  we igh ing  3 , 260  pounds ,  i n i t i a l l y
en te red  low Ea r th  o rb i t  (LEO) .  However ,  i t s
u l t imate  des t i na t ion  l i e s  a t  Ea r th-sun
Lagrange  Po in t  1  (L 1 ) ,  approx imate l y  1
m i l l i on  m i l es  away  f rom Ea r th .  Pos i t i oned  a t
th i s  g rav i t a t iona l l y  s tab le  po in t ,  Ad i t ya-L1
w i l l  o f fe r  un in te r rupted  v iews  o f  the  sun ,
g ran t i ng  sc ien t i s t s  i nva luab le  rea l - t ime
ins igh ts  i n to  so l a r  dynamics  and  space
weathe r .

Cur ren t l y ,  anothe r  sun-observ ing  c ra f t ,  t he
So la r  and  He l iospher i c  Observa to ry
(SOHO) ,  s ta t ioned  a t  L 1 ,  co l l abora tes  i n
th i s  ce les t i a l  endeavor .  Ad i t ya-L1 ,  once
set t l ed  a t  L 1 ,  w i l l  emp loy  a  su i te  o f
i ns t ruments  to  sc ru t i n i ze  pa r t i c l es ,
magnet i c  f i e lds ,  the  sun ' s  su r face
(photosphere ) ,  and  i t s  a tmosphere .  
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These observations aim to unravel the
enigmas of solar phenomena, from flares to
coronal mass ejections (CMEs) that can
influence Earth's technological infrastructure.

Among Aditya-L1's quests is to address the
"coronal heating problem," an enigma
perplexing heliophysics. The sun's corona,
with temperatures soaring up to 2 million
degrees Fahrenheit, defies conventional logic
by being hotter than its surface. The cause of
this temperature anomaly remains a baffling
scientific puzzle.

Furthermore, Aditya-L1 seeks to decode the
composition and acceleration mechanisms of
the solar wind, an unending stream of
charged particles emanating from the sun. By
doing so, this mission will undoubtedly propel
our comprehension of the sun's pivotal role in
our cosmic neighborhood.

As Aditya-L1 embarks on its four-month
voyage to L1, the scientific community
eagerly anticipates a flood of revelations,
destined to illuminate the intricacies of our
life-giving star.

S u n ’ s  M y s t e r i e s



O n  A u g .  2 7 ,  D a n i s h  a s t r o n a u t  A n d r e a s  M o g e n s e n  m a d e  h i s t o r y  a s  t h e  f i r s t  E u r o p e a n
t o  p i l o t  t h e  S p a c e X  D r a g o n  s p a c e c r a f t  t o  t h e  I n t e r n a t i o n a l  S p a c e  S t a t i o n  ( I S S ) .

O v e r  t h e  n e x t  s i x  m o n t h s ,  M o g e n s e n  w i l l  c o n d u c t  o v e r  3 0  r e s e a r c h  a c t i v i t i e s ,
i n c l u d i n g  3 - D  p r i n t i n g  i n  s p a c e ,  u t i l i z i n g  v i r t u a l  r e a l i t y  f o r  m e n t a l  h e a l t h  s u p p o r t ,  a n d
c a p t u r i n g  i m a g e s  o f  t h u n d e r  c l o u d s  o n  E a r t h  f o r  s c i e n t i f i c  s t u d y .  O n e  e x p e r i m e n t
s t a n d s  o u t  f o r  i t s  p o t e n t i a l  i m p a c t  o n  h e a l t h c a r e  f o r  b o t h  a s t r o n a u t s  a n d  p e o p l e  o n
E a r t h .

T h e  e x p e r i m e n t  a i m s  t o  a d d r e s s  m u s c l e  l o s s ,  a n  i n e v i t a b l e  c o n s e q u e n c e  o f  e x t e n d e d
s p a c e  m i s s i o n s .  R e s e a r c h  i n d i c a t e s  t h a t  a n  a s t r o n a u t  a g e d  3 0  t o  5 0  c a n  l o s e  h a l f
t h e i r  s t r e n g t h  a f t e r  s i x  m o n t h s  i n  s p a c e ,  e q u a t i n g  t o  t h e  m u s c l e  m a s s  o f  a n  8 0 - y e a r -
o l d  u p o n  r e t u r n .  T h e  n e w  t e c h n i q u e ,  c a l l e d  N e u r o m u s c u l a r  E l e c t r i c a l  S t i m u l a t i o n
( N M E S ) ,  s e e k s  t o  c o u n t e r a c t  t h i s  b y  e l e c t r i c a l l y  s t i m u l a t i n g  s p e c i f i c  m u s c l e s ,
p r o m p t i n g  t h e m  t o  r e g a i n  m a s s  a n d  s t r e n g t h ,  p o t e n t i a l l y  e x p e d i t i n g  r e c o v e r y .
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W h i l e  N M E S  i s  a  r e c o g n i z e d  r e h a b i l i t a t i o n  s t r a t e g y  o n  E a r t h  f o r  p a t i e n t s  w i t h
p r o l o n g e d  p e r i o d s  o f  p h y s i c a l  i n a c t i v i t y ,  i t  h a s  n o t  y e t  b e e n  t e s t e d  i n  s p a c e .
M o g e n s e n ,  a  m e m b e r  o f  t h e  E u r o p e a n  S p a c e  A g e n c y  ( E S A ) ,  s e r v e s  a s  t h e  i n i t i a l
s u b j e c t  i n  a  c o n t r o l  g r o u p .  H e  w i l l  u n d e r g o  m u s c l e  h e a l t h  a s s e s s m e n t s  b e f o r e  a n d
a f t e r  h i s  s i x - m o n t h  f l i g h t ,  e s t a b l i s h i n g  a  b a s e l i n e  f o r  f u t u r e  a s t r o n a u t s  w h o  w i l l
r e c e i v e  N M E S  t r e a t m e n t  d u r i n g  s p a c e  m i s s i o n s .  T h e  r e s u l t s  w i l l  b e  c o m p a r e d  t o
d e t e r m i n e  t h e  t r e a t m e n t ' s  e f f i c a c y .

T h i s  m e t h o d  i s  a n t i c i p a t e d  t o  c o m p l e m e n t ,  n o t  r e p l a c e ,  t h e  e x i s t i n g  e x e r c i s e  r e g i m e n
f o l l o w e d  b y  a s t r o n a u t s .  O n  t h e  I S S ,  c r e w  m e m b e r s  e n g a g e  i n  a t  l e a s t  t w o  h o u r s  o f
d a i l y  e x e r c i s e  t a i l o r e d  t o  t h e i r  r e s p e c t i v e  s p a c e  a g e n c i e s .  H o w e v e r ,  t h e  e f f e c t i v e n e s s
o f  t h e s e  c o u n t e r m e a s u r e s  v a r i e s  a m o n g  a s t r o n a u t s .  T h e  N M E S  m e t h o d ,  r e q u i r i n g
f e w e r  r e s o u r c e s  t h a n  a  m i n i - g y m  i n  s p a c e ,  c o u l d  o f f e r  a  p r a c t i c a l  c o m p l e m e n t  t o
d a i l y  e x e r c i s e s .

W h i l e  n o  s i g n i f i c a n t  l o n g - t e r m  s a f e t y  c o n c e r n s  h a v e  b e e n  r e p o r t e d ,  N M E S  d o e s  h a v e
s o m e  l i m i t a t i o n s .  I t  m a y  n o t  a c t i v a t e  t h e  e n t i r e  m u s c l e ,  a n d  i t s  e f f e c t s  o n  o r g a n s
a f f e c t e d  b y  e x t e n d e d  s p a c e  t r a v e l  r e m a i n  n o t  f u l l y  u n d e r s t o o d .  A s  i n t e r e s t  i n  l o n g -
d u r a t i o n  s p a c e  m i s s i o n s  g r o w s ,  N M E S  h o l d s  p r o m i s e  f o r  m a i n t a i n i n g  t h e  h e a l t h  a n d
w e l l - b e i n g  o f  s p a c e  e x p l o r e r s .
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U n e a r t h i n g  L u n a r
M y s t e r i e s :  C h a n d r a y a a n  3 ' s

I n t r i g u i n g  D i s c o v e r y
I nd i a ' s  Chandrayaan-3  m iss ion ,  on  i t s  th i rd  day  on  the  l una r  su r face ,  has  potent i a l l y  unea r thed
a  long-awa i ted  phenomenon :  a  moonquake ,  unseen  s ince  the  1970s .  Equ ipped w i th  the
Ins t rument  fo r  Luna r  Se i sm ic  Act i v i t y  ( I LSA) ,  the  V ik ram Lander  reg i s te red  se i sm ic  s igna l s  on
Augus t  26 ,  2023 .  Hav ing  touched down on  the  moon ' s  sou th  po le  on  Augus t  23 ,  as  pa r t  o f  the
Chandrayaan-3  m iss ion ,  th i s  cou ld  mark  I nd i a ' s  i naugura l  l una r  su r face  m iss ion .

I f  va l i da ted ,  th i s  moonquake ,  coup led  w i th  obse rva t ions  o f  the  P ragyan  rove r ' s  movements ,
o f fe r s  a  un ique  oppor tun i t y  to  f a thom the  en igmat i c  l una r  i n te r io r .  On  th i s ,  t he  I nd i an  Space
Resea rch  Organ i sa t ion  ( ISRO)  repor ted ,  "The  l ander  recorded  an  event ,  appea r i ng  to  be  a
na tu ra l  one ,  on  Augus t  26 ,  2023 .  The  sou rce  o f  th i s  event  i s  under  i nves t iga t ion . "

 I n  May  2023 ,  g rav i t a t iona l  f i e ld
assessments  co r robora ted  the
hypothes i s ,  sugges t i ng  tha t
pa tches  o f  the  mo l ten  mant le
may  have  r i sen  to  the  su r face  as
i ron  c lus te r s ,  i nduc ing  quakes .

Nonethe less ,  the  moon rema ins
devo id  o f  a  magnet i c  f i e ld ,
d i ve rg ing  f rom Ea r th ' s
magnet i c- r i ch  co re .  Th i s
pecu l i a r i t y  r a i ses  i n t r igu ing
ques t ions ,  espec ia l l y  rega rd ing
the  appearance  o f  anc ien t  rocks
ak in  to  those  fo rmed in  a  potent
geomagnet i c  f i e ld ,  as  unea r thed
dur ing  NASA 's  Apo l lo  m iss ions .
Chandrayaan-3 ,  cu r ren t l y  i n
dormant  mode due  to  i t s  so l a r-
powered  con f igu ra t ion ,
an t i c ipa tes  reac t i va t ion  on
September  22 .  As  the  l una r
n igh t  re t rea ts ,  the  l ander  and
rove r  s tand  po i sed  to  dec iphe r
these  longs tand ing  l una r
en igmas .

Moonquakes  were  i n i t i a l l y  i den t i f i ed  du r i ng  the  Apo l lo  l una r  m iss ions ,  es tab l i sh ing  the  moon ' s
i n t r i ca te  geo log ica l  compos i t i on .  Un l i ke  Mars '  moons  Phobos  and  De imos ,  the  moon revea l s  an
in te r io r  d i ve rs i t y .  Recent  advancements  i n  da ta  ana l y t i cs  and  s imu la t ions  have  enab led
sc ien t i s t s  to  de l ve  i n to  Apo l lo  m iss ion  da ta ,  un rave l i ng  the  moon ' s  c ryp t i c  co re .  I n  201 1 ,  NASA
unve i l ed  pa ra l l e l s  be tween  Ea r th  and  the  moon ,  h in t i ng  a t  a  f l u id  i ron  co re  enve lop ing  a
compact ,  so l i d  i ron  nuc leus .



NASA's Perseverance Mars rover has successfully completed its MOXIE (Mars Oxygen In-Situ
Resource Utilization Experiment) mission. MOXIE is a groundbreaking experiment designed to
demonstrate the feasibility of producing oxygen from the thin Martian atmosphere, which is
composed primarily of carbon dioxide.
The MOXIE instrument, about the size of a car battery, was installed on Perseverance and has been
operating for several months. It works by using a process called electrolysis to separate oxygen
atoms from carbon dioxide molecules. This demonstration of in-situ oxygen production is a crucial
step in preparing for future manned missions to Mars.
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NASA's Perseverance Mars rover wraps
up MOXIE oxygen-making experiment

The ability to generate oxygen on Mars is
essential for a number of reasons. Firstly,
oxygen is crucial for the survival of
astronauts, both for breathing and for use as
a propellant in rockets for the return journey
to Earth. Additionally, oxygen production on
Mars would significantly reduce the amount
of oxygen that needs to be transported from
Earth, making missions more feasible and
cost-effective.

MOXIE (Mars Oxygen In-situ Resource Utilization Experiment)
is lowered into the chassis of NASA’s Perseverance in 2019.
During the mission, MOXIE extracted oxygen from the Martian
atmosphere 16 times, testing a way that future astronauts
could make rocket propellant that would launch them back to
Earth.
Credits: NASA/JPL-Caltech

MOXIE's successful operation marks a significant milestone in NASA's efforts to prepare for human
exploration of Mars. It demonstrates that it is possible to create essential resources directly on the Red
Planet, reducing reliance on Earth for critical supplies. This achievement brings us one step closer to the
eventual goal of sending humans to Mars and establishing a sustainable presence on the planet.
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A groundbreaking study publ ished in Nature Astronomy has proposed an innovat ive approach to
unravel ing the secrets of dark matter by ut i l iz ing an atomic clock on a spacecraft orbit ing in
close proximity to the Sun, ins ide the orbit of Mercury.  This research presents a potent ia l ly
transformative method for understanding the elusive substance that const itutes a s ignif icant
port ion of the universe.
Dark matter ,  const itut ing over 80% of the universe's mass,  has remained elusive and
undetectable on Earth despite extensive exper imental  endeavors.  Centra l  to these efforts is the
assumption regarding the local density of dark matter ,  inf luencing the sensit iv i ty of exper iments
by determining the number of dark matter part ic les interact ing with detectors .
In certain models ,  the density of dark matter can be considerably higher than convent ional ly
assumed, leading to potent ia l  concentrat ions in specif ic regions.  This study focuses on
experimental  searches ut i l iz ing atoms or nuclei ,  as they exhibit  exceptional sensit iv i ty to dark
matter s ignals ,  especia l ly when dark matter part ic les possess minuscule masses.
The research team, including Kavl i  Inst i tute for the Physics and Mathematics of the Universe
(Kavl i  IPMU) Project Researcher Joshua Eby, Univers ity of Cal i fornia ,  I rv ine Postdoctoral  Fel low
Yu-Dai Tsai ,  and Univers ity of Delaware Professor Marianna S. Safronova,  ident i f ied a region
between the orbit of Mercury and the Sun where dark matter density may be exceptional ly h igh,
enhancing sensit iv i ty to osci l lat ing s ignals .These osci l lat ions in the constants of nature induced
by l ight dark matter part ic les ,  such as var iat ions in the mass of the electron or the interact ion
strength of the electromagnetic force,  lead to predictable modif icat ions in transit ion energies of
atoms and nuclei .
Atomic clocks,  operat ing by precisely measur ing photon frequency emissions dur ing state
transit ions in atoms, can pick up these s ignals .  The presence of u ltra l ight dark matter near the
clock exper iment can alter these frequencies ,  causing s l ight f luctuat ions in photon energy.
Eby emphasized, "The more dark matter there is around the exper iment ,  the larger these
osci l lat ions are,  so the local density of dark matter matters a lot when analyzing the s ignal . "
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While the exact density of dark matter near the Sun remains uncertain ,  even a relat ively low-
sensit iv i ty search could y ie ld v ita l  ins ights .  In the region between the Sun and Mercury ,  where
constraints on planet orbits are minimal ,  a measurement on a spacecraft could swift ly establ ish
leading l imits on dark matter within these models .
The technology required to test this theory a lready exists ,  with the NASA Parker Solar Probe
posit ioned closer to the Sun than any previous human-made craft .  Equipped with shie lding,  th is
probe is set to move even closer to the Sun, providing a potent ia l  p latform for the exper iment.
Apart from unravel ing dark matter 's myster ies ,  space-based atomic clocks hold promise for
enhancing t imekeeping on long-distance space missions,  including potent ia l  journeys to Mars.
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(Left) Atomic clocks in use at the NPL (Right) the bul let cluster a col l is ion between two
galaxies with a morphology that indicates the presence of dark matter ( Image credit:  X-
ray: NASA/CXC/M.Markevitch et al . ;  Optical:  NASA/STScI;  Magel lan/U.Arizona/D.Clowe
et al . ;  Lensing Map: NASA/STScI;  ESO WFI; Magel lan/U.Arizona/D.Clowe et
al/NPL/University of Sussex)

The most precise clock ever flown in space, NASA’s Deep Space Atomic Clock, could improve spacecraft
navigation throughout the solar system. This illustration shows the spacecraft carrying the clock.
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After years of dedicat ion and meticulous planning, NASA's OSIRIS-REx mission has achieved
an extraordinary mi lestone in space explorat ion. On Sunday,  at 8:52 a.m. MDT (8:22 pm,
Indian Standard Time ( IST) ,  the eager ly awaited capsule containing rocks and dust from
asteroid Bennu touched down in the Department of Defense’s Utah Test and Train ing Range
near Salt Lake City .

One of the most cr i t ica l  tasks for the
OSIRIS-REx team was to establ ish a
"nitrogen purge" around the sample.
This process involves maintain ing a
continuous f low of nitrogen into the
capsule ,  ensur ing the preservat ion of
the sample's pur ity by keeping earthly
contaminants at bay.
The col lected samples from Bennu
hold immense scient i f ic value. They
promise to unravel myster ies
surrounding planet formation,  shed
l ight on the or igin of organics and
water that contr ibuted to l i fe on
Earth ,  and enhance our understanding
of potent ia l ly hazardous asteroids.
NASA Administrator Bi l l  Nelson
congratulated the OSIRIS-REx team,
prais ing the mission as the f i rst
American asteroid sample return in
history.  He emphasized the
importance of this endeavor in
safeguarding our planet from
potent ia l ly hazardous celest ia l  bodies.
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OSIRIS-REx: A Triumph of
Human Ingenuity

The returned Bennu sample,  est imated to be around 8.8
ounces or 250 grams, wi l l  be transported to NASA’s
Johnson Space Center in Houston. There,  curat ion
scient ists wi l l  careful ly analyze,  weigh,  and distr ibute
pieces of Bennu to researchers worldwide.
This achievement is the result of a massive col laborat ive
effort involv ing hundreds of indiv iduals who steered the
spacecraft 's journey from its launch on September 8,
2016. The team navigated the spacecraft to Bennu,
ident i f ied a safe sample-col lect ion s ite ,  executed the
col lect ion,  and ensured a successful  return journey.
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Dante Lauretta, principal investigator for OSIRIS-REx, expressed his elation, recognizing this
achievement not only as a triumph for the OSIRIS-REx team but for the entire scientific community.
He emphasized that this marks just the beginning of a new phase of research into our solar system's
secrets.
The spacecraft, having traveled billions of miles, released its sample capsule toward Earth's
atmosphere at 6:42 a.m. EDT. Traveling at an astonishing speed of 27,650 mph, the capsule skillfully
navigated the atmosphere before landing off the coast of California. With the deployment of two
parachutes, it gently touched down at 11 mph on the military range.
Radar, infrared, and optical instruments meticulously tracked the capsule's descent, leading the
recovery team to its precise landing coordinates. Within minutes, they confirmed the capsule's
safety and transported it to a temporary clean room, where it remains under continuous supervision.
The OSIRIS-REx mission exemplifies what can be achieved through collaborative ingenuity and a
shared purpose. It not only adds a remarkable chapter to the annals of space exploration but also
paves the way for deeper insights into our solar system's intricacies.
In the grand narrative of space exploration, OSIRIS-REx stands as a testament to human
determination, creativity, and the boundless possibilities that lie beyond our earthly bounds.

Credits:  NASA/Keegan Barber

The sample return capsule from NASA’s OSIRIS-
REx mission is  seen short ly after touching down in
the desert ,  on Sunday,  Sept.  24,  2023,  at the
Department of Defense’s Utah Test and Training
Range.  The sample was col lected from the asteroid
Bennu in October 2020 by NASA’s OSIRIS-REx
spacecraft .  

NASA curation team members along with
Lockheed Martin recovery special ists look on
after the successful  removal  of the sample
return canister l id .  Credit:  NASA/Robert
Markowitz

Lockheed Martin Recovery Special ists Levi
Hanish and Michael  Kaye remove the l id of the
sample return canister .  Credit:  NASA/Robert
Markowiz

This picture was taken from outside a
temporary clean room set up in a hangar on
the Department of Defense’s Utah Test and
Training Range.  In the picture,  OSIRIS-Rex
team members are disassembling a capsule ,
with asteroid sample inside,  that landed on
the mi l itary range on Sept.  24,  2023.  Credit:
Keegan Barber .



Al l  eyes  a re  on  Chandrayaan-3 ,  as  ISRO a t tempts  to  rev i ve  'The  V ik ram l ander  and  P ragyan
rove r  today .  Wi th  dawn b reak ing  on  the  Moon ,  ISRO i s  now gea r i ng  up  to  t r y  to  rees tab l i sh
commun ica t ion  w i th  i t s  l una r  m iss ion  Chandrayaan-3 ' s  so l a r-powered  l ander  V ik ram and  rove r
P ragyan ,  to  rev i ve  them so  tha t  they  can  cont inue  w i th  sc ien t i f i c  exper iments .  Both  the  l ander
and  the  rove r  were  pu t  i n to  s leep  mode ea r l i e r  th i s  month  on  September  4  and  2  respect i ve l y ,
ahead  o f  the  l una r  n igh t  se t t i ng  i n  on  Ea r th ' s  on l y  na tu ra l  sa te l l i t e .
The  ma jo r  cha l l enge  fo r  ‘P ragyan  and  V ik ram ’  wou ld  be  to  come back  i n  ac t ion  a f te r  su rv i v i ng
the  ch i l l i ng  -200  degrees  Ce l s i us  o f  tempera tu re .  I f  t he  onboard  i ns t ruments  su rv i ve  the  low
tempera tu re  on  the  Moon ,  the  modu les  can  come back  to  l i f e  and  cont inue  the i r  m i ss ion  to
send  i n fo rmat ion  f rom the  moon fo r  the  nex t  fou r teen  days .  I f  t h i ngs  go  as  pe r  the  p l an ,  the
rove r  w i l l  s t a r t  mov ing  a f te r  the  commands  a re  fed  i n to  the  rove r .  La te r ,  t he  same p rocedure
w i l l  be  repeated  on  the  l ander  modu le .
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CHANDRAYAAN-3 SCIENTIFIC
FINDINGS

The  f i r s t  obse rvat ions  f rom the  ChaSTE pay load
onboard  V ik ram Lander :
ChaSTE (Chandra ' s  Su r face  Thermophys ica l
Exper iment )  measu res  the  tempera tu re  p ro f i l e  o f  the
luna r  topso i l  a round  the  po le ,  to  unders tand  the
the rma l  behav io r  o f  the  moon ' s  su r face .  I t  has  a
tempera tu re  p robe  equ ipped w i th  a  cont ro l l ed
penet ra t ion  mechan i sm capab le  o f  reach ing  a  depth
o f  10  cm beneath  the  su r face .  The  p robe  i s  f i t ted
w i th  10  i nd i v idua l  tempera tu re  sensors .

L IBS  conf i rms  the  p resence  of  Su lphur  (S )  on  the
lunar  su r face  th rough  unambiguous  in-s i tu
measurements :
The  Chandrayaan-3  Rover ' s  Lase r- Induced
Breakdown Spect roscopy  (L IBS)  i ns t rument  ach ieved
a  h i s to r i c  fea t ,  p rov id ing  i n-s i tu  measu rements  o f
the  l una r  su r face  compos i t i on  nea r  the  south  po le .
Th i s  g roundbreak ing  d i scove ry  unequ i voca l l y
con f i rmed the  p resence  o f  Su lphu r  (S ) ,  a  reve l a t ion
beyond the  capab i l i t i e s  o f  o rb i te r  i ns t ruments .
U t i l i z i ng  i n tense  l ase r  pu l ses ,  L IBS genera ted  a
p lasma f rom su r face  mate r i a l s ,  enab l i ng  p rec i se
e lementa l  ana l ys i s .  I n i t i a l  f i nd ings  showcased
A luminum (A l ) ,  Su lphu r  (S ) ,  Ca lc i um (Ca) ,  I ron  (Fe ) ,
Chromium (Cr ) ,  and  T i t an ium (T i ) .  Fu r the r
i nves t iga t ions  unve i l ed  manganese  (Mn) ,  s i l i con  (S i ) ,
and  oxygen  (O) .  Ongo ing  resea rch  focuses  on
Hydrogen ' s  p resence .  Th i s  ach ievement  marks  a
s ign i f i can t  l eap  i n  l una r  exp lo ra t ion ,  expand ing  ou r
unders tand ing  o f  ce les t i a l  bod ies  beyond Ea r th .

APXS on-board  Ch-3  rover  detects  the  p resence  of  m inor  e lements
The  APXS ins t rument  on  Chandrayaan-3 ' s  rove r  i s  i dea l  fo r  ana l yz ing  so i l  and  rocks  on  a i r l ess
p laneta ry  bod ies  l i ke  the  Moon .  I t  emp loys  rad ioac t i ve  sou rces  to  emi t  a lpha  pa r t i c l es  and  X-
rays ,  revea l i ng  e lementa l  compos i t i on .  Recent  obse rva t ions  have  detec ted  m inor  e lements ,
no tab l y  Su l fu r ,  a longs ide  an t i c ipa ted  ones  l i ke  A lum inum ,  S i l i con ,  Ca lc ium ,  and  I ron .  Th i s
comp lements  L IBS f i nd ings ,  re in fo rc ing  Su l fu r ' s  p resence .  Ongo ing  sc ien t i f i c  sc ru t i ny  a ims  to
g lean  deeper  i ns igh ts .
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RAMBHA-LP on-board  Chandrayaan-3  measures  near-su r face  p lasma content
F i r s t  i n-s i tu  measu rements  o f  the  su r face-bound Luna r  p l asma env i ronment  ove r  the  south
po la r  reg ion  have  been  ca r r i ed  ou t  by  the  Rad io  Anatomy o f  Moon Bound Hypersens i t i ve
ionosphere  and  Atmosphere  -  Langmu i r  P robe  (RAMBHA-LP)  pay load  onboard  Chandrayaan-3
Lander .
Langmu i r  ( a f te r  I r v i ng  Langmu i r )  p robe  i s  a  dev ice  used  fo r  cha rac te r i s i ng  a  p l asma .  I t  fea tu res
a  5  cm meta l l i c  spher i ca l  p robe  mounted  on  a  1-mete r  boom a t tached  to  the  Chandrayaan-3
Lander ' s  upper  deck .  The  p robe  i s  dep loyed  us ing  a  ho ld- re lease  mechan i sm a f te r  the  l ander ' s
l una r  touchdown .  The  ex tended boom length  ensu res  tha t  the  spher i ca l  p robe  opera tes  w i th in
the  und i s tu rbed  l una r  p l asma env i ronment ,  i so l a ted  f rom the  l ander ' s  body .  

I LSA compr i ses  a  c l us te r  o f  s i x  h igh-
sens i t i v i t y  acce le romete rs ,  wh ich  a re
ind igenous l y  f ab r i ca ted  us ing  the
S i l i con  M ic romach in ing  p rocess .  The
core  sens ing  e lement  cons i s t s  o f  a
sp r i ng-mass  sys tem w i th  comb-
s t ruc tu red  e lec t rodes .  Ex te rna l
v ib ra t ions  l ead  to  a  de f l ec t ion  o f  the
spr ing ,  resu l t i ng  i n  a  change  i n
capac i t ance  wh ich  i s  conve r ted  i n to
vo l t age .

I LSA ' s  p r imary  ob jec t i ve  i s  to  measu re
ground  v ib ra t ions  genera ted  by  na tu ra l
quakes ,  impacts ,  and  a r t i f i c i a l  events .
The  v ib ra t ions  recorded  du r i ng  the
rove r ' s  nav iga t ion  on  Augus t  25 ,  2023 ,
a re  dep ic ted  i n  the  f igu re .  Add i t iona l l y ,
an  event ,  seeming l y  na tu ra l ,  r eco rded
on  Augus t  26 ,  2023 ,  i s  a l so  shown .  The
source  o f  th i s  event  i s  cu r ren t l y  under
inves t iga t ion .

I LSA l i s tens  to  the  movements  a round  the  l and ing  s i te
The  Ins t rument  fo r  Luna r  Se i sm ic  Act i v i t y  ( I LSA)  pay load  on  the  Chandrayaan  3  Lander  i s  the
f i r s t  i ns tance  o f  a  M ic ro  E lec t ro  Mechan ica l  Sys tems (MEMS)  techno logy-based  i ns t rument  on
the  moon .  I t  has  recorded  the  v ib ra t ions  occu r r i ng  due  to  the  movements  o f  Rover  and  o the r
pay loads .

The  sys tem can  detec t  m inu te  re tu rn  cu r ren ts ,  as  l ow as
p ico-amperes ,  w i th  a  dwe l l  t ime  o f  1  m i l l i second .  By
app l y i ng  a  sweep ing  b i as  potent i a l  r ang ing  f rom - 12  to  + 12
V in  i nc rements  o f  0 . 1  V  to  the  Langmu i r  p robe ,  the  sys tem
can  accu ra te l y  de te rm ine  ion  and  e lec t ron  dens i t i es  as  we l l
a s  the i r  ene rg ies  based  on  the  measu red  re tu rn  cu r ren t .
The  i n i t i a l  a ssessment  i nd ica tes  tha t  the  p l asma
encompass ing  the  l una r  su r face  i s  re l a t i ve l y  spa rse ,
cha rac te r i zed  by  a  number  dens i t y  r ang ing  f rom
approx imate l y  5  to  30  m i l l i on  e lec t rons  pe r  cub ic  mete r .
Th i s  eva lua t ion  spec i f i ca l l y  pe r ta ins  to  the  ea r l y  s tages  o f
the  l una r  day t ime .  The  P robe  opera tes  w i thout  i n te r rupt ion ,
a im ing  to  exp lo re  the  changes  occu r r i ng  i n  the  nea r-
su r face  p l asma env i ronment  th roughout  the  l una r  day .
These  ongo ing  obse rva t ions  ho ld  s ign i f i can t  imp l i ca t ions
fo r  comprehend ing  the  p rocess  o f  cha rg ing  w i th in  the  l una r
nea r-su r face  reg ion ,  pa r t i cu l a r l y  i n  response  to  the
f l uc tua t ions  i n  so l a r  space  weathe r  cond i t ions



In  a monumenta l  d iscovery ,  astronomers have unvei led the f i rst-ever "bubble of  ga lax ies , "  an
astronomica l  st ructure of  stagger ing proport ions ,  be l ieved to be a preserved re l ic  f rom the ear ly
stages of  the un iverse ,  short ly  af ter  the Big Bang.  Th is  co lossa l  bubble spans an astonish ing one
bi l l ion l ight-years ,  dwarf ing the Mi lky Way ga laxy by a factor  of  10 ,000.  Despite i ts  monumenta l
sca le ,  th is  cosmic bubble ,  impercept ib le to the naked eye ,  l ies re lat ive ly  nearby at  a d istance of
820 mi l l ion l ight-years f rom our home ga laxy ,  categor ized as part  of  the "nearby un iverse"  by
astronomers .
Th is  extraord inary st ructure resembles a "spher ica l  she l l  wi th a heart , "  accord ing to Danie l
Pomarede,  an astrophys ic ist  at  France 's  Atomic Energy Commiss ion .  Nest led with in th is  heart  is
the Bootes superc luster ,  surrounded by a vast  expanse known as " the Great Noth ing. "  Th is  she l l
encompasses severa l  other known ga laxy superc lusters ,  inc lud ing the immense Sloan Great Wal l .
The d iscovery ,  deta i led in research co-authored by Pomarede and publ ished in The Astrophys ica l
Journa l ,  represents a cu lminat ion of  a protracted sc ient i f ic  endeavor .  I t  af f i rms a concept in i t ia l ly
pos i ted by renowned US cosmologist  J im Peebles ,  who postu lated the ex istence of  baryon
acoust ic osc i l la t ions (BAOs) in the ear ly  un iverse—a consequence of  grav i tat iona l  and radiat ion
forces creat ing sound waves in the hot p lasma.
Around 380,000 years post-Big Bang,  as the un iverse cooled ,  these osc i l la t ions were preserved,
becoming foss i l i zed bubbles .  Over t ime,  they expanded with the un iverse ,  ak in to other remnants
from the aftermath of  the Big Bang.  Whi le BAO s igna ls  were f i rst  detected in 2005,  th is  newfound
bubble stands as the f i rst  so l i tary baryon acoust ic osc i l la t ion .
Named Ho'o le i lana ,  meaning "sent murmurs of  awakening"  f rom a Hawai ian creat ion chant ,  th is
bubble was serendip i tous ly  d iscovered dur ing Brent Tu l ly 's  ga laxy cata log explorat ion .  I t  i s  so
immense that  i t  st retches to the very edges of  the surveyed sky sector .  Through met icu lous
ana lys is  and mathemat ica l  model ing ,  the researchers unvei led the three-dimens iona l  contours of
Ho'o le i lana and the ga laxy arch ipe lagos ensconced with in .
Th is  groundbreak ing d iscovery could be just  the beginn ing ,  as future space te lescopes and radio
observator ies promise further reve lat ions about the en igmat ic st ructures that  populate our
un iverse .
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BUBBLE OF GALAXIES SPANNING 1 BILLION 
LIGHT-YEARS COULD BE A FOSSIL OF THE BIG BANG

An i l lust rat ion of  the b i l l ion l ight  year  wide bubble of  ga lax ies named Ho ʻole i lana .  ( Image
credi t :  Frédér ic Dur i l lon ,  Animea Studio ;  Danie l  Pomarède,  IRFU,  CEA Univers i ty  Par is-Saclay .  )



The  recent  b reak th rough  i n  the  s tudy  o f  an t imat te r  has  unve i l ed  a  wor ld  o f  as ton i sh ing
pa radoxes .  Ant imat te r ,  o f ten  cons ide red  the  en igmat i c  counte rpa r t  to  no rma l  mat te r ,  has
long  puzz led  sc ien t i s t s  w i th  i t s  counte r i n tu i t i ve  behav io r .  The  reve l a t ion  tha t  an t imat te r
responds  to  g rav i t y  i n  a  manner  ak in  to  regu la r  mat te r  marks  a  wate rshed  moment  i n  the
rea lm o f  pa r t i c l e  phys ics .
The  exper iment ,  conducted  by  an  i n te rna t iona l  team o f  phys ic i s t s ,  i nvo l ved  the
met icu lous  c rea t ion ,  t r app ing ,  and  s tudy  o f  an t i hyd rogen  pa r t i c l es  a t  CERN.  Wi th in  a
magnet i c  bot t l e ,  t he  pa r t i c l es  were  sub jec ted  to  va ry ing  magnet i c  f i e ld  s t rengths ,
a l l ow ing  resea rche rs  to  obse rve  the  subt le  e f fec ts  o f  g rav i t y .  As ton i sh ing l y ,  a  s tagger ing
80% o f  the  pa r t i c l es  exh ib i ted  a  downward  mot ion ,  conc lus i ve l y  demonst ra t i ng  tha t
an t i hyd rogen  succumbs  to  g rav i t y ' s  pu l l .
Th i s  d i scove ry  not  on l y  p rov ides  conc re te  ev idence  o f  an t imat te r ' s  g rav i t a t iona l  behav io r
bu t  a l so  bo l s te r s  E ins te in ' s  genera l  theory  o f  re l a t i v i t y ,  a sse r t i ng  tha t  a l l  masses ,
rega rd less  o f  the i r  i n te rna l  compos i t i on ,  reac t  to  g rav i t y  un i fo rm ly .  The  g rav i t a t iona l
acce le ra t ion  obse rved  i n  an t i hyd rogen  a l i gns  c lose l y  w i th  tha t  o f  no rma l  mat te r ,  f u r the r
so l id i f y i ng  th i s  g roundbreak ing  obse rva t ion .
However ,  th i s  reve l a t ion  ra i ses  a  tan ta l i z i ng  ques t ion :  i f  mat te r  and  an t imat te r  behave  so
s im i l a r l y ,  what  accounts  fo r  the  un i ve rse ' s  consp icuous  absence  o f  an t imat te r?  The
Standa rd  Mode l  o f  pa r t i c l e  phys ics  pos tu l a tes  tha t  mat te r  and  an t imat te r  pa i r s  ann ih i l a te
each  o the r  upon  contac t ,  l eav ing  beh ind  pu re  energy .  Ye t ,  t he  p reva i l i ng  dominance  o f
mat te r  i n  the  obse rvab le  un i ve rse  rema ins  an  unso l ved  puzz le .
The  exper iment ' s  p rec i s ion ,  wh i l e  cons i s ten t  w i th  genera l  re l a t i v i t y ,  does  not  p rov ide
ins igh t  i n to  the  sca rc i t y  o f  an t imat te r .  The  p rocesses  tha t  t ipped  the  cosmic  ba l ance  i n
favo r  o f  mat te r  ove r  an t imat te r  du r i ng  the  un i ve rse ' s  evo lu t ion  rema in  sh rouded in
mys te ry .

UNRAVELING THE ENIGMA OF ANTIMATTER
 A GRAVITY-DEFYING REVELATION
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As sc ien t i s t s  cont inue  to  push  the
boundar ies  o f  know ledge ,  the  pu rsu i t  o f
an t imat te r ' s  g rav i t a t iona l  na tu re  p romises  to
un lock  new rea lms  o f  unders tand ing .  Wh i l e
the  p rospects  o f  uncover ing  the  un i ve rse ' s
m iss ing  an t imat te r  may  seem daunt ing ,  the
pursu i t  i s  no t  i n  va in .  Wi th  the  potent i a l  fo r
fu tu re  exper iments  to  y ie ld  even  more
prec i se  measu rements ,  the re  rema ins  hope
fo r  fu r the r  reve l a t ions  tha t  cou ld  reshape
our  unders tand ing  o f  the  cosmos

Ant imat te r  Pa r t i c l es  (Photo  Cred i t :  X/  @CERN)

Einstein Was Right: Experiment Confirms Antimatter
Reacts to Gravity (Image credit: Keyi "Onyx" Li/U.S.
National Science Foundation)



JWS

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
O C T O B E R  2 0 2327

GALACTICA



ST

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
O C T O B E R  2 0 2 3 28

GALACTICA



NASA 's  James  Webb Space  Te lescope  has  conducted  a  g roundbreak ing  i nves t iga t ion  i n to  K2-
18  b ,  an  exop lanet  approx imate l y  8 .6  t imes  the  mass  o f  Ea r th .  Th i s  d i s tan t  wor ld  o rb i t s  a  coo l
dwar f  s ta r ,  K2-18 ,  i n  the  hab i tab le  zone  and  i s  l oca ted  120  l i gh t-yea rs  away  i n  the
cons te l l a t ion  Leo .  K2-18  b  fa l l s  i n to  a  ca tegory  known as  ' sub-Neptunes ' ,  wh ich  a re
exop lanets  w i th  s i zes  rang ing  between  Ea r th  and  Neptune ,  a  c l ass  not  p resent  i n  ou r  own
so la r  sys tem.
The  recent  Webb obse rva t ions  have  unve i l ed  the  p resence  o f  ca rbon-bear ing  mo lecu les ,
i nc lud ing  methane  and  ca rbon  d iox ide ,  i n  K2-18  b ' s  a tmosphere .  These  f i nd ings ,  a long  w i th  a
sca rc i t y  o f  ammon ia ,  sugges t  the  potent i a l  ex i s tence  o f  a  wate r  ocean  beneath  a  hyd rogen-
r i ch  a tmosphere  on  th i s  p l ane t .  Add i t iona l l y ,  t he  te lescope ' s  da ta  i nd ica tes  a  poss ib le
detec t ion  o f  d imethy l  su l f i de  (DMS) ,  a  mo lecu le  t yp ica l l y  p roduced by  l i f e  on  Ea r th ,
pa r t i cu l a r l y  by  mar ine  phy top lank ton .
Wh i l e  K2-18  b  l i e s  w i th in  the  hab i tab le  zone  and  hos ts  ca rbon-bear ing  mo lecu les ,  i t s  l a rge
s i ze ,  about  2 .6  t imes  tha t  o f  Ea r th ,  imp l i es  the  l i ke l i hood  o f  a  subs tan t i a l  mant le  o f  h igh-
pressu re  i ce ,  ak in  to  Neptune .  The  p l anet ' s  ocean ,  though  p red ic ted  to  be  p resent ,  m igh t  be
too  hot  fo r  hab i tab i l i t y .
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Th i s  d i scove ry  adds  we igh t  to  the  hypothes i s  tha t  K2-18  b  cou ld  be  a  Hycean  exop lanet ,  a
c l ass i f i ca t ion  assoc ia ted  w i th  env i ronments  conduc i ve  to  l i f e .  The  ab i l i t y  to  ana l yze  a tmospheres
o f  exop lanets  i s  a  th r i v i ng  f i e ld  i n  as t ronomy ,  desp i te  the  cha l l enges  posed  by  the  b r igh tness  o f
pa ren t  s ta r s .  By  s tudy ing  the  l i gh t  as  i t  passes  th rough  K2-18  b ' s  a tmosphere  du r i ng  t r ans i t s ,
a s t ronomers  were  ab le  to  g lean  c ruc i a l  i n fo rmat ion  about  i t s  gases .
The  team beh ind  th i s  resea rch  p l ans  to  conduct  fu r the r  i nves t iga t ions  us ing  Webb ' s  M IR I
spect rograph ,  w i th  the  hope  o f  con f i rm ing  and  expand ing  upon  the i r  i n i t i a l  f i nd ings .  U l t imate l y ,
t hese  resu l t s  mark  a  s ign i f i can t  s tep  toward  unders tand ing  the  potent i a l  hab i t ab i l i t y  o f  Hycean
wor lds ,  and  they  fue l  the  b roader  ques t  to  ident i f y  l i f e  on  d i s tan t  exop lanets .



30O C T O B E R  2 0 2 3

NASA's James Webb Space Telescope has captured a str ik ing image of HH 211 ,  a
Herbig-Haro (HH) object ,  unvei l ing a celest ia l  spectacle around a Class 0 protostar .
This protostar mirrors our Sun's ear ly stages, just tens of thousands of years old, and a
mere 8% of its current mass. The telescope's infrared capabi l i t ies prove pivotal in
studying nascent stars ,  as they remain shrouded within their birth molecular clouds.
This al lows Webb to peer through the obscuring vei l  of gas and dust ,  making HH 211 an
ideal subject.
In this high-resolut ion image, a sequence of bow shocks is displayed in the southeast
and northwest,  propel led by a narrow bipolar jet emanating from the central protostar .
Remarkably ,  Webb's image showcases detai ls at a spatia l  resolut ion 5 to 10 t imes f iner
than any prior observations of HH 211 .  The inner jet exhibits a symmetric osci l lat ion,
hint ing at the possibi l i ty of an unresolved binary star system at the core.
Previous ground-based observations highl ighted expansive bow shocks in motion and
cavity-l ike formations in shocked hydrogen and carbon monoxide. Addit ional ly ,  a
convoluted bipolar jet in si l icon monoxide was detected. Webb's new data has
revealed that HH 211 's outf low exhibits a more leisurely pace compared to more mature
protostars with analogous outf lows. The innermost outf low segments were found to
travel at speeds ranging from 48 to 60 miles per second. Notably ,  the disparity in
velocity between these segments and the oncoming shockwave is minimal .  This leads
researchers to infer that the outf lows from f ledgl ing stars ,  l ike the one at the heart of
HH 211 ,  are predominantly composed of intact molecules, as the relat ively modest
shockwave velocit ies lack the energy needed to dismantle them into simpler atomic
constituents.
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Jup i t e r ’ s  moon  Eu ropa  i s  one  o f  a  hand fu l  o f  wo r l d s  i n  ou r  so l a r  s y s t em tha t
cou l d  po ten t i a l l y  h a rbo r  cond i t i on s  su i t ab l e  f o r  l i f e .  P rev i ous  r e sea r ch  ha s  shown
tha t  benea th  i t s  wa te r - i ce  c r u s t  l i e s  a  s a l t y  ocean  o f  l i qu i d  wa te r  w i t h  a  r ocky
sea f l oo r .  Howeve r ,  p l ane t a r y  s c i en t i s t s  had  no t  con f i rmed  i f  t h a t  ocean  con t a i ned
the  chem ica l s  needed  fo r  l i f e ,  pa r t i c u l a r l y  c a rbon .

As t ronomer s  u s i ng  da t a  f r om NASA ’ s  J ames  Webb  Space  Te l e scope  have
i den t i f i ed  ca rbon  d i ox i de  i n  a  spec i f i c  r eg i on  on  t he  i c y  su r f ace  o f  Eu ropa .
Ana l y s i s  i nd i c a te s  t ha t  t h i s  c a rbon  l i k e l y  o r i g i n a ted  i n  t he  subsu r f ace  ocean  and
was  no t  de l i v e red  by  me teo r i t e s  o r  o t he r  e x te rna l  sou r ces .  Mo reove r ,  i t  was
depos i t ed  on  a  geo log i ca l l y  r ecen t  t imesca l e .  Th i s  d i s cove r y  ha s  impo r t an t
imp l i c a t i ons  f o r  t he  po ten t i a l  h ab i t ab i l i t y  o f  Eu ropa ’ s  ocean .

This graphic shows a map of Europa’s surface with NIRCam (Near Infrared Camera) on NASA’s James Webb Space
Telescope in the first panel and compositional maps derived from Webb’s NIRSpec/IFU (Near Infrared
Spectrograph’s Integral Field Unit) data in the following three panels. In the compositional maps, the white pixels
correspond to carbon dioxide in the large-scale region of disrupted chaos terrain known as Tara Regio (center and
right), with additional concentrations within portions of the chaos region Powys Regio (left). The second and third
panels show evidence of crystalline carbon dioxide, while the fourth panel indicates a complexed and amorphous
form of carbon dioxide.
 Image Processing Credit: Geronimo Villanueva (NASA/GSFC), Alyssa Pagan (STScI)

“On  Ea r t h ,  l i f e  l i k e s  chem ica l  d i ve r s i t y  –  t he  mo re  d i ve r s i t y ,  t he  be t t e r .  We ’ r e
ca rbon-based  l i f e .  Unde r s t and i ng  t he  chem i s t r y  o f  Eu ropa ’ s  ocean  w i l l  he l p  u s
de te rm ine  whe the r  i t ’ s  hos t i l e  t o  l i f e  a s  we  know i t ,  o r  i f  i t  m igh t  be  a  good
p l ace  f o r  l i f e , ”  s a i d  Ge ron imo  V i l l a nueva  o f  NASA ’ s  Godda rd  Space  F l i gh t  Cen te r
i n  G reenbe l t ,  Ma r y l and ,  l e ad  au tho r  o f  one  o f  two  i ndependen t  pape r s  desc r i b i ng
the  f i nd i ngs .

“We  now th i nk  t ha t  we  have  obse r va t i ona l  e v i dence  t ha t  t he  ca rbon  we  see  on
Eu ropa ’ s  s u r f ace  came  f r om the  ocean .  Tha t ' s  no t  a  t r i v i a l  t h i ng .  Ca rbon  i s  a
b i o l og i ca l l y  e s sen t i a l  e l emen t , ”  added  Saman tha  T rumbo  o f  Co rne l l  Un i ve r s i t y  i n
I t h aca ,  New Yo rk ,  l e ad  au tho r  o f  t he  second  pape r  ana l y z i ng  t hese  da t a .

NASA p l ans  t o  l a unch  i t s  Eu ropa  C l i ppe r  spacec r a f t ,  wh i ch  w i l l  pe r f o rm  dozens
o f  c l o se  f l yby s  o f  Eu ropa  to  f u r t he r  i n ves t i ga te  whe the r  i t  cou l d  have  cond i t i on s
su i t ab l e  f o r  l i f e ,  i n  Oc tobe r  2024 .
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A  S u r f a c e - O c e a n  C o n n e c t i o n
Webb  f i nds  t ha t  on  Eu ropa ’ s  s u r f ace ,  c a rbon  d i ox i de  i s  mos t  abundan t  i n  a
r eg i on  ca l l ed  Ta r a  Reg io  –  a  geo log i ca l l y  young  a rea  o f  gene r a l l y  r e su r f aced
te r r a i n  known  a s  “ chaos  t e r r a i n . ”  The  su r f ace  i ce  ha s  been  d i s r up ted ,  and  t he re
l i k e l y  ha s  been  an  exchange  o f  ma te r i a l  be tween  t he  subsu r f ace  ocean  and  t he
i c y  su r f ace .

“P rev i ous  obse r va t i ons  f r om the  Hubb l e  Space  Te l e scope  show ev i dence  fo r
ocean-de r i ved  s a l t  i n  Ta r a  Reg io , ”  e xp l a i ned  T rumbo .  “Now we ’ r e  see i ng  t ha t
ca rbon  d i ox i de  i s  heav i l y  concen t r a t ed  t he re  a s  we l l .  We  t h i nk  t h i s  imp l i e s  t ha t
t he  ca rbon  p robab l y  ha s  i t s  u l t ima te  o r i g i n  i n  t he  i n t e r na l  ocean . ”

“Sc i en t i s t s  a r e  deba t i ng  how  much  Eu ropa ’ s  ocean  connec t s  t o  i t s  s u r f ace .  I
t h i n k  t ha t  ques t i on  ha s  been  a  b i g  d r i v e r  o f  Eu ropa  exp l o r a t i on , ”  s a i d  V i l l a nueva .
“ Th i s  s ugges t s  t ha t  we  may  be  ab l e  t o  l e a r n  some  bas i c  t h i ngs  abou t  t he  ocean ’ s
compos i t i on  even  be fo re  we  d r i l l  t h rough  t he  i ce  t o  ge t  t he  f u l l  p i c t u r e . ”

Bo th  t eams  i den t i f i ed  t he  ca rbon  d i ox i de  u s i ng  da t a  f r om the  i n t eg r a l  f i e l d  un i t
o f  Webb ’ s  Nea r - I n f r a r ed  Spec t rog r aph  (N IRSpec ) .  Th i s  i n s t r umen t  mode  p rov i des
spec t r a  w i t h  a  r e so l u t i on  o f  200  x  200  m i l e s  ( 320  x  320  k i l ome te r s )  on  t he
su r f ace  o f  Eu ropa ,  wh i ch  ha s  a  d i ame te r  o f  1 , 944  m i l e s ,  a l l ow i ng  a s t r onomer s  t o
de te rm ine  whe re  spec i f i c  chem ica l s  a r e  l oca ted .

Ca rbon  d i ox i de  i s n ’ t  s t ab l e  on  Eu ropa ’ s  s u r f ace .  The re fo re ,  t he  sc i en t i s t s  s a y  i t ’ s
l i k e l y  t ha t  i t  was  supp l i ed  on  a  geo log i ca l l y  r ecen t  t imesca l e  –  a  conc l u s i on
bo l s t e red  by  i t s  concen t r a t i on  i n  a  r eg i on  o f  young  t e r r a i n .

“ These  obse r va t i ons  on l y  t ook  a  f ew  m inu tes  o f  t he  obse r va to r y ’ s  t ime , ”  s a i d
He id i  Hamme l  o f  t he  Assoc i a t i on  o f  Un i ve r s i t i e s  f o r  Resea r ch  i n  As t ronomy ,  a
Webb  i n t e rd i s c i p l i n a r y  s c i en t i s t  l e ad i ng  Webb ’ s  Cyc l e  1  Gua r an teed  T ime
Obse r va t i ons  o f  t he  so l a r  s y s t em .  “Even  w i t h  t h i s  s ho r t  pe r i od  o f  t ime ,  we  we re
ab l e  t o  do  r ea l l y  b i g  s c i ence .  Th i s  wo rk  g i ve s  a  f i r s t  h i n t  o f  a l l  t he  amaz i ng  so l a r
s y s tem sc i ence  we ’ l l  be  ab l e  t o  do  w i t h  Webb . ”

S e a r c h i n g  f o r  a  P l u m e
V i l l a nueva ’ s  t eam a l so  l ooked  fo r
ev i dence  o f  a  p l ume  o f  wa te r  v apo r
e rup t i ng  f r om Eu ropa ’ s  s u r f ace .
Resea r che r s  u s i ng  NASA ’ s  Hubb l e  Space
Te l e scope  r epo r t ed  t en t a t i v e  de tec t i ons
o f  p l umes  i n  20 13 ,  20 16 ,  and  20 17 .
Howeve r ,  f i nd i ng  de f i n i t i v e  p roo f  ha s
been  d i f f i c u l t .

The  new  Webb  da t a  shows  no  ev i dence
o f  p l ume  ac t i v i t y ,  wh i ch  a l l owed
V i l l a nueva ’ s  t eam to  se t  a  s t r i c t  uppe r
l im i t  on  t he  r a t e  o f  ma te r i a l  po ten t i a l l y
be i ng  e j ec ted .  The  t eam s t r e s sed ,
howeve r ,  t h a t  t he i r  non-de tec t i on  does
no t  r u l e  ou t  a  p l ume .

“The re  i s  a lways  a  poss i b i l i t y  t h a t  t hese
p l umes  a re  v a r i ab l e  and  t ha t  you  can
on l y  see  t hem a t  ce r t a i n  t imes .  A l l  we
can  s ay  w i t h  1 00% con f i dence  i s  t h a t  we
d id  no t  de tec t  a  p l ume  a t  Eu ropa  when
we  made  t hese  obse r va t i ons  w i t h  Webb , ”
s a i d  Hamme l .

NIRCam (the Near Infrared Camera) on NASA’s James
Webb Space Telescope captured this picture of the surface
of Jupiter’s moon Europa. Webb identified carbon dioxide
on the icy surface of Europa that likely originated in the
moon’s subsurface ocean.
Image Processing Credit: Geronimo Villanueva
(NASA/GSFC), Alyssa Pagan (STScI



BRIGHT DEEP SKY OBJECTS

Saturn
Well placed evening planet. A gibbous Moon is
nearby on the evenings of 24 October.

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 - OCTOBER 2023

Mercury
Visible during the first week of October,
bright in the morning but lost after.

                        Venus
Brilliant morning planet at greatest
western elongation on 23 October, 46.4º
from the Sun.

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

Uranus
Well-placed with Jupiter nearby; both joined
by a gibbous Moon on 1/2 October.

Neptune
Well-placed evening planet. Reaches the
highest point, due south in darkness all month. 

PLANETS VISIBILITY

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

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

Jupiter
Jupiter is very bright (mag. -2.8) and
really well placed this month in southern
Aries.

Messier 25 (M25) is a bright, prominent open
cluster located in Sagittarius constellation.
The cluster lies at a distance of 2,000 light
years from Earth and has an apparent
magnitude of 4.6. Its designation in the Index
Catalogue is IC 4725. It lies 6.5 degrees
north and a little east of Lambda Sagittarii,
the star that marks the top of the Teapot
asterism in Sagittarius.
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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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ROCKET LAUNCHES IN OCTOBER 2023

P L D  S p a c e  i s  r e a d y  t o  l a u n c h  i t s  f i r s t  f l i g h t
o n  O c t o b e r  7 t h ,  2 0 2 3  a t  1 1  A M .

T h e  f i r s t  f l i g h t  o f  P L D  S p a c e ' s  M I U R A  1  S N 1
t e c h n o l o g y  d e m o n s t r a t o r  a l l o w s  t h e
c o l l e c t i o n  o f  a s  m u c h  d a t a  a s  p o s s i b l e  f o r
t h e  v a l i d a t i o n  a n d  d e s i g n  o f  t h e  t e c h n o l o g y
t o  b e  t r a n s f e r r e d  a n d  i n t e g r a t e d  i n t o  M I U R A
5 .  I n  a d d i t i o n ,  t h i s  f i r s t  s u b o r b i t a l  f l i g h t
a l l o w s  Z A R M  R e s e a r c h  I n s t i t u t i o n  t o  s t u d y
m i c r o g r a v i t y  c o n d i t i o n s ,  g a t h e r i n g
i n f o r m a t i o n  n e c e s s a r y  f o r  s c i e n t i f i c
e x p e r i m e n t s  i n  f u t u r e  s u b o r b i t a l  f l i g h t s .
F i n a l l y ,  a  P L D  S p a c e  t e a m  s h a l l  p i c k  u p  t h e
r o c k e t  i n  t h e  A t l a n t i c  O c e a n  o n c e  t h e
s p l a s h d o w n  i s  c o m p l e t e d .

M I U R A 1  i s  a  s u b o r b i t a l  l a u n c h  v e h i c l e ,
p r i v a t e l y  d e v e l o p e d  i n  E u r o p e .  T h e  f i r s t
s p a c e  s y s t e m  i s  f u l l y  d e s i g n e d  b y  P L D
S p a c e  t o  t a k e  y o u r  p a y l o a d s  i n t o  s p a c e  a n d
b r i n g  t h e m  b a c k  s a f e l y .  O u r  g o a l  i s  t o  p u s h
f o r w a r d  s c i e n t i f i c  r e s e a r c h  a n d  t e c h n o l o g y
d e v e l o p m e n t  u n d e r  m i c r o g r a v i t y  c o n d i t i o n s .

T h e  1 s t  f l i g h t  o f  o u r  t e c h n o l o g i c a l
d e m o n s t r a t o r  M I U R A  1  S N 1  w i l l  a l l o w  u s  t o
g a t h e r  a s  m u c h  d a t a  a s  p o s s i b l e  f o r  t h e
v a l i d a t i o n  a n d  d e s i g n  o f  t h e  t e c h n o l o g y  t h a t
w i l l  b e  l a t e r  t r a n s f e r r e d  t o  a n d  i n t e g r a t e d
i n  M I U R A  5 .

A d d i t i o n a l l y ,  t h i s  1 s t  s u b o r b i t a l  f l i g h t  w i l l
p e r m i t  Z A R M  t o  s t u d y  m i c r o g r a v i t y
c o n d i t i o n s  t h r o u g h  t h e  g a t h e r i n g  o f
v a l u a b l e  d a t a  n e e d e d  f o r  s c i e n t i f i c
e x p e r i m e n t s  t o  b e  c a r r i e d  o u t  i n  f u t u r e
s u b o r b i t a l  f l i g h t s .

T h e  f l i g h t  w i l l  l a s t  1 2  m i n u t e s ,  d u r i n g  w h i c h
m i c r o g r a v i t y  c o n d i t i o n s  w i l l  b e  e x p e r i e n c e d
f r o m  a n  a l t i t u d e  o f  8 0 k m ,  a n d  w i l l  r e a c h  i t s
p e a k  a t  a n  a l t i t u d e  o f  a r o u n d  1 5 0 k m .  A
t e a m  f r o m  P L D  S p a c e  w i l l  r e c o v e r  t h e
r o c k e t  f r o m  t h e  A t l a n t i c  O c e a n  o n c e
l a n d i n g  h a s  o c c u r r e d .  ( C r e d i t s :  P L D  S p a c e )
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Bound fo r  a  meta l - r i ch  as te ro id  o f  the  same name ,  the  Psyche  m iss ion  i s
ta rge t ing  October  5  to  l aunch  f rom NASA’s  Kennedy  Space  Cente r  i n  F lo r ida .

NASA’s  Psyche  spacec ra f t
has  l ess  than  30  days  to
go  be fo re  the  open ing  o f
i t s  l aunch  pe r iod ,  wh ich
runs  f rom Thursday ,  Oct .  5
th rough  Wednesday ,  Oct .
25 .  What  the  m iss ion
lea rns  f rom the  meta l - r i ch
as te ro id  may  te l l  us  more
about  how p lanets  fo rm .

PSYCHE
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I t ’ s  ge t t i ng  i nc reas ing l y  rea l , ”  sa id  Henry
Stone ,  Psyche ’ s  p ro jec t  manager  a t  NASA’s
Je t  P ropu l s ion  Labora to ry  i n  Southe rn
Ca l i fo rn i a .  “We a re  count ing  the  days .  The
team i s  more  than  ready  to  send  th i s
spacec ra f t  o f f  on  i t s  j ou rney ,  and  i t ’ s  ve ry
exc i t i ng . ”

A f te r  escap ing  Ea r th ’ s  g rav i t y ,  Psyche  w i l l
u se  so l a r  e lec t r i c  p ropu l s ion  to  accomp l i sh
i t s  s i x-yea r  jou rney  to  the  as te ro id .  The
e f f i c i en t  p ropu l s ion  sys tem works  by
acce le ra t i ng  and  expe l l i ng  cha rged  a toms ,
o r  i ons ,  o f  the  neut ra l  gas  xenon  –  c rea t i ng
a  th rus t  tha t  gent l y  p rope l s  the  spacec ra f t
w i th  a  fo rce  ak in  to  what  you ’d  fee l
ho ld ing  a  s i ng le  AA ba t te ry  i n  you r  hand .
Techn ic i ans  recent l y  l oaded 2 ,392  pounds
( 1 , 085  k i l og rams)  o f  xenon  onto  the
spacecra f t  ove r  the  cou rse  o f  about  two
weeks .
Measu r i ng  rough l y  173  m i l es  (279
k i l omete rs )  a t  i t s  w ides t  po in t ,  t he  as te ro id
Psyche  p resents  a  un ique  oppor tun i t y  to
exp lo re  a  meta l - r i ch  body  tha t  may  be  pa r t
o f  a  co re  o f  a  p l ane tes ima l ,  t he  bu i ld ing
b lock  o f  an  ea r l y  p l ane t .  Once  the
spacecra f t  reaches  Psyche  i n  the  ma in
as te ro id  be l t  be tween  Mars  and  Jup i te r ,  i t
w i l l  spend  about  26  months  o rb i t i ng  the
as te ro id ,  ga the r i ng  images  and  o the r  da ta
tha t  w i l l  t e l l  sc ien t i s t s  more  about  i t s
h i s to ry  and  what  i t  i s  made  o f .

The  spacec ra f t ’ s  so l a r  a r r ays  a re  fo lded  l i ke  an  enve lope  i n to  the i r  s towed pos i t i on .
Xenon  gas  –  fue l  fo r  the  jou rney  to  the  as te ro id  be l t  –  i s  l oaded .  A l l  fou r  th rus te rs
have  passed  the i r  f i na l  tes t s .  Eng inee rs  have  con f i rmed the  mass i ve  h igh-ga in  an tenna
i s  se t  to  t r ansmi t  da ta .  The  so f tware  i s  tes ted  and  ready .  The  sc ience  i ns t ruments  –  a
mu l t i spect ra l  imager ,  magnetomete r ,  and  gamma-ray  and  neut ron  spect romete r  –  tha t
w i l l  i nves t iga te  the  as te ro id  Psyche  a re  po i sed  fo r  ac t ion .

Wi th in  two weeks ,  techn ic i ans  w i l l  beg in  encapsu la t i ng  the  spacec ra f t  i n  i t s  pay load
fa i r i ng  –  the  cone  a t  the  top  o f  the  rocket  –  and  the  spacec ra f t  w i l l  move  to  SpaceX
fac i l i t i e s  a t  NASA’s  Kennedy  Space  Cente r  i n  F lo r ida .  Psyche  i s  se t  to  l aunch  a top  a
SpaceX Fa lcon  Heavy  f rom the  cente r ’ s  Launch  Comp lex  39A a t  10 :38  a .m .  EDT
(8 :08  pm IST)  on  Oct .  5 .

“These  m iss ions  take  so  many  peop le  and  so  much  met i cu lous ,  r i go rous ,  pe rsona l l y
d r i ven  work , ”  sa id  L indy  E lk ins-Tanton ,  p r i nc ipa l  i nves t iga to r  fo r  Psyche  a t  A r i zona
Sta te  Un i ve rs i t y .  “ I  am ready  to  be  ecs ta t i c .  We a l l  a re ,  bu t  we  a re  not  ecs ta t i c  ye t .
Le t ’ s  l aunch  and  es tab l i sh  commun ica t ions  –  then  we can  sc ream ,  j ump ,  and  hug  each
othe r ! ”



Arianespace will launch a Vega rocket on October 5th at 3:06 a.m. IST, designated VV23, sending
a collection of 12 satellites into a sun-synchronous orbit. The main payload is the THailand Earth
Observation System-2 (THEOS-2), which is an Earth-observing satellite built by Airbus Defense
and Space on behalf of the Kingdom of Thailand. It’s designed to complement THEOS-1, which
launched in 20008. The secondary payload is FORMOSAT-7R/TRITON, which was developed by
the Taiwanese Space Agency (TASA). It’s Global Navigation Satellite System-Reflectometry
(GNSS-R) tool will help meteorologists gather wind data over oceans to help with forecasting the
trajectory and intensity of typhoons. (Image credits: Arianespace)

THEOS-2 is Thailand’s first Earth observation satellite. Built by Airbus Defense and Space and
based on the Astrobus-S platform, it is designed for optical measurements with a ground
resolution of approximately 1 meter. TRITON or FORMOSAT-7R is an additional satellite by NSPO
added to the joint Taiwanese-US FORMOSAT 7 / COSMIC-2 constellation for collecting
atmospheric data for weather prediction and for ionosphere, climate and gravity research. Its
GNSS Reflectometry payload can be used to calculate the wind speed over sea surfaces.
PROBA-V-CC (Project for On-Board Autonomy - Vegetation - Companion CubeSat) is a mission
that will fly a scaled-down version of the vegetation-monitoring instrument aboard the Earth-
observing PROBA-V to conduct combined experimental observations with its predecessor.
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THEOS-2 & FORMOSAT-
7R/TRITON



Virgin Galactic plans to f ly again! ! The company
announced that it 's targeting October 5 for the launch
of Galactic 04, its fourth commercial spacefl ight and
ninth space mission overal l .

There wil l  be three space tourists aboard, one apiece
from the U.S. ,  the U.K. ,  and Pakistan. Galactic 04 wil l
therefore break new ground: Nobody from Pakistan has
made it to the f inal frontier before, according to Virgin
Galactic.

Virgin Galactic hasn't released the names of the
Galactic 04 tr io yet. However, one of the crew
members made such an announcement himself .  "On
Thursday 5th October I WILL FLY TO SPACE. I 've
waited al l  my l i fe to write those words," Brit ish
advertising executive Trevor Beattie, who bought his
t icket more than 15 years ago, wrote on X (formerly
Twitter) .

Galactic 04 wil l  l i ft off from Spaceport America in New
Mexico, carrying the customers to suborbital space and
back. They' l l  make the journey aboard Virgin's VSS
Unity space plane, which wil l  be hauled into the sky by
a carr ier craft named VMS Eve. Eve wil l  drop Unity at
an alt itude of about 50,000 feet (15,000 meters); the
space plane wil l  then f ire up its rocket motor to get to
suborbital space.

According to the company, the Galactic 04 tr io wi l l
become Virgin Galactic's 17th, 18th, and 19th
astronauts. Joining them in Unity's cabin wil l  be Beth
Moses, Virgin Galactic's chief astronaut instructor.
Kel ly Latimer and C.J. Sturckow wil l  f ly VSS Unity, and
Nicola Peci le and Jameel Janjua wil l  be under Eve's
control .  ( Image credits: Virgin Galactic)

GALACTIC  04
SPACESHIP 2
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Angara A5 is all set to launch the rocket on October 1st at 11 AM from Cosmodrome
Site 1A.

The Khrunichev State Research and Production Space Center has signed contracts
for the production of 12 Angara-A5 heavy-lift launch vehicles. They are to be
produced at the Center’s Production Association Polyot enterprise in the city of
Omsk.

According to Nikolai Sevastyanov, Khrunichev Space Center Chairman, Board of
Directors, 12 launch vehicles have been confirmed so far, but about 27 Angara-A5
launches will be necessary to update the Russian orbit group until 2027.

The second Angara developed was the Angara A5 heavy-lift launch vehicle, which
consists of one URM-1 core and four URM-1 boosters, a 3.6m URM-2 second stage,
and an upper stage, either the Briz-M or the KVTK. Weighing 773 tonnes at lift-off,
Angara A5 has a payload capacity of 24.5 tonnes to a 200 km (120 mi) x 60° orbit.
Angara A5 is able to deliver 5.4 tonnes to GTO with Briz-M, or 7.5 tonnes to the
same orbit with KVTK.

In the Angara A5, the four URM-1s used as boosters operate at full thrust for
approximately 214 seconds, then separate. The URM-1 forming the vehicle's core is
operated at full thrust for lift off, then throttled down to 30% to conserve propellant.
The core is throttled back up after the boosters have separated and continues
burning for another 110 seconds. (Image credits: Renderspeed)

A N G A R A  A 5 / B R I Z - M
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Space X is intended to launch the next batch of Starlink satellites.  Starlink
Group 6-21 is all  set to launch on October 5th at 11 AM from Cape Canaveral.

Starlink is the world's first and largest satellite constellation using a low
Earth orbit to deliver broadband internet capable of supporting streaming,
online gaming, video calls,  and more.

Leveraging advanced satellites and user hardware coupled with our deep
experience with both spacecraft and on-orbit operations,  Starlink delivers
high-speed, low-latency internet to users all  over the world.

HOW STARLINK WORKS
Most satellite internet services come from single geostationary satellites that
orbit the planet at 35,786 km. As a result,  the round trip data time between
the user and satellite—also known as latency—is high,  making it  nearly
impossible to support streaming, online gaming, video calls,  or other high
data rate activities.

Starlink is a constellation of thousands of satellites that orbit the planet
much closer to Earth,  at about 550km, and cover the entire globe.  Because
Starlink satellites are in a low orbit,  latency is significantly lower—around 25
ms vs 600+ ms.

STARLINK GROUP 6-21
FALCON 9 BLOCK 5

SpaceX Launches - October 2023

40

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

O C T O B E R  2 0 2 3

* * N o t e :  L a u n c h  d a t e s  o f  t h e  m i s s i o n s  a r e  s c h e d u l e d  t o  b e  l a u n c h e d  i n  O c t o b e r  2 0 2 3  b u t
m a y   s u b j e c t  t o  c h a n g e .



V e n u s  h a s  a  c l o s e r  o r b i t  a r o u n d  t h e  S u n  t h a n  E a r t h .  A s  a  r e s u l t ,  t h e  p l a n e t  i s  r a r e l y
f a r  f r o m  t h e  S u n  w h e n  w e  s e e  i t  i n  t h e  s k y :  w e  u s u a l l y  v i e w  i t  a f t e r  s u n s e t  o r  b e f o r e
s u n r i s e .  A t  i t s  b r i g h t e s t  a n d  m o s t  b r i l l i a n t ,  V e n u s  i s  c e r t a i n l y  t h e  b r i g h t e s t  a n d  m o s t
d a z z l i n g  p l a n e t ,  a n d  i t  i s  l o v i n g l y  k n o w n  a s  t h e  e v e n i n g  s t a r  o r  t h e  m o r n i n g  s t a r .  F o r
a r o u n d  n i n e  m o n t h s ,  V e n u s  i s  t h e  e v e n i n g  s t a r .  I t  t h e n  q u i c k l y  p a s s e s  i n  f r o n t  o f  t h e
S u n ,  b e c o m i n g  t h e  m o r n i n g  s t a r .  A f t e r  n i n e  m o n t h s ,  i t  m o v e s  m o r e  s l o w l y  b e h i n d  t h e
S u n  a n d  b e c o m e s  t h e  e v e n i n g  s t a r  o n c e  m o r e .  T h e  e l o n g a t i o n  o f  a  p l a n e t  i s  t h e
d i s t a n c e  b e t w e e n  i t  a n d  t h e  S u n  a s  s e e n  f r o m  E a r t h .  I t  i s  e x p r e s s e d  i n  d e g r e e s .  T h e
g r e a t e s t  e l o n g a t i o n  e a s t  i s  t h e  f u r t h e s t  d i s t a n c e  V e n u s  r e a c h e s  f r o m  t h e  S u n  i n  t h e
e v e n i n g  s k y .  ( T h e  t e r m  " e a s t "  r e f e r s  t o  V e n u s ' s  l o c a t i o n  e a s t  o f  t h e  S u n  a s  t h e y
j o u r n e y  f r o m  e a s t  t o  w e s t  a c r o s s  t h e  s k y .  V e n u s ,  o n  t h e  o t h e r  h a n d ,  g l o w s  i n  t h e
w e s t e r n  s k y  a f t e r  s u n s e t . )  S i m i l a r l y ,  V e n u s ' s  g r e a t e s t  e l o n g a t i o n  w e s t  i s  t h e  f u r t h e s t
d i s t a n c e  f r o m  t h e  S u n  t h a t  i t  r e a c h e s  i n  t h e  m o r n i n g  s k y .  I n  a l l  s i t u a t i o n s ,  V e n u s ' s
m a x i m u m  e l o n g a t i o n  i s  a r o u n d  4 6 ° .

41

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

O C T O B E R  2 0 23

VENUS AT GREATEST WESTERN ELONGATION

BEST DAY
TO OBSERVE

VENUS

"Maximum & Minimum Angular distance of Venus from the sun (seen from
the Earth) at greatest elongation are 45 & 12 degrees respectively."

ASTRONOMICAL EVENTS - OCTOBER 2023

When to watch: Venus raced between the Earth and sun in August 2023, then emerged quickly into the east

before sunrise. And it’ll remain visible in the morning sky until around May 2024.

Where to look: Look in the sunrise direction while the sky is still dark or just getting light. You can’t miss

Venus as the very bright morning “star.”

Greatest elongation is at 4:30 a.m. on October 23, 2023. Venus’s distance from sun on the sky’s dome is 46

degrees.

Greatest elongation magnitude: Venus shines with dazzling brightness at magnitude -4.3.

Through a telescope: Venus appears 50% illuminated, in a 3rd quarter phase, 24 arcseconds across.

 Venus’s greatest morning elongation in 2023 from the Northern Hemisphere as
viewed through a powerful telescope.(Image Credit: Earthsky)



The Orionids are regarded as one of the most spectacular showers of the year,

peaking in mid-October each year. Orionid meteors are notable for their brightness

as well as speed. These meteors are swift and venturing into Earth's atmosphere at

148,000 mph (66 km/s). Fast meteors can leave a bright trail that can last for several

seconds to minutes. Fast meteors can sometimes become fireballs: when gazing at

the Orionid meteor shower, look for lengthy bursts of light. The Orionids are also

framed by some of the brightest stars in the night sky, providing a stunning

backdrop for these amazing meteors. The Orionids are viewable in both the Northern

and Southern hemispheres during the hours after midnight. Their radiant point in

the sky from which the Orionids appear to come – is the constellation, Orion. Orion is

also where we get the name for the shower: Orionids.

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

Orionids originate from comet 1P/Halley. Each time that Halley returns to the inner

solar system its nucleus sheds ice and rocky dust into space. The dust grains

eventually become the Orionids in October and the Eta Aquarids in May if they

collide with Earth's atmosphere.

Comet Halley takes about 76 years to orbit the Sun once. The last time Comet Halley

was seen by casual observers was in 1986. Comet Halley will not enter the inner solar

system again until 2061.

The comet is named after Edmond Halley, who found in 1705 that three earlier

comets appeared to reappear every 76 years or so, implying that these observations

were all of the same comet. The comet returned as anticipated, and it was named

after Halley. Comet Halley is undoubtedly the most well-known comet, having been

observed for millennia. The Orionids are the second meteor shower in the year

created by Halley's Comet, the Eta Aquarids in May are also created by the famous

comet. 
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ORIONIDS METEOR SHOWERORIONIDS METEOR SHOWER

Predic ted  peak :  For  Oc tober  2 2 ,

2 0 2 3 ,  a t  0 5 : 3 0  IST

Overa l l  dura t ion  of  shower :

Sep t . 2 6  -  Nov . 2 2

Radian t :  The  rad ian t  r i ses  before

midn igh t  &  i s  h ighes t  i n  the  sky

around  2  a .m .

Neares t  moon  phase :  1s t  quar ter

moon  fa l l s  a t  0 8 : 5 9  IST  on

Oc tober  2 2 .  So ,  a t  the  Or ion ids ’

peak ,  the  moon  w i l l  be  se t t i ng

around  midn igh t  and  no t  i n ter fe re

w i th  the  me teor  shower .

Expec ted  me teors  a t  peak ,  under

idea l  condi t ions :  Under  a  dark

sky  w i th  no  moon ,  up  to  2 0

me teors  are  v i s ib l e  every  hou r .
(Image Credit & Copyright: Lu Shupei)

https://www.space.com/meteor-showers-shooting-stars.html
https://www.space.com/36502-eta-aquarid-meteor-shower-guide.html
https://earthsky.org/moon-phases/first-quarter/
https://earthsky.org/stargazing
mailto:%20sigmalsp%20@at@%20outlook%20.dot.%20com


Since the mid-1800s, scientists have known that almost all meteor showers are born

through frozen comets. When one of these visitors from deep space enters the inner

solar system, heat from the sun forces ice on the comet's surface to sublimate or

transform from ice to gas. This is responsible for a comet's stunning tail.

          As the ice evaporates, the comet emits dust, sand grains, & and even boulder-

sized bits of stone, which are left behind in its path. With each circle, the process

generates a stream of debris along the comet's path that lasts long after the filthy

ice ball has returned to the solar system's outskirts. In some cases, Earth crosses

through the debris streams during its trip around the sun. As the planet plows

through the cometary leftovers, rocky bits slam into our atmosphere and burn up,

creating a spectacular display in the night sky.

    Meteor showers acquire their name based on the constellation from which they

appear to originate. The Draconids owe their name to the constellation Draco: The

Dragon, and are created when the Earth passes through the dust debris left by comet

21P/Giacobini-Zinner hence, they’re sometimes referred to as the “Giacobinids”. The

comet takes about 6.6 years to make a single revolution around the Sun. The

Draconid shower is a real oddity, in that the radiant point stands highest in the sky

as darkness falls. That means, unlike many meteor showers, more Draconids are

likely to fly in the evening hours than in the morning hours after midnight. This

shower is usually a sleeper, producing only a handful of languid meteors per hour in

most years.
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DRACONIDS METEOR SHOWERDRACONIDS METEOR SHOWER

Predic ted  peak :  Oc tober  9 ,  2 0 2 3 ,  a t  1 2 : 3 0  IST

Overa l l  dura t ion  of  shower :  Oc tober  6 - 1 0

Radian t :  Highes t  i n  the  sky  i n  the  even ing  hou r s .

Neares t  moon  phase :  Las t  quar ter  moon  i s  1 8 : 4 8  IST  on  Oc tober  6 .  I n  2 0 2 3 ,

a  wan ing  crescen t  moon  w i l l  be  v i s ib l e  on  the  morn ings  of  Oc tober  8  &  9 .

Expec ted  me teors  a t  peak ,  under  idea l  condi t ions :  Under  a  dark  sky  w i th

no  moon ,  you  migh t  ca tch  1 0  Dracon id  me teors  per  hou r .

https://earthsky.org/stargazing


The  Moon ' s  o rb i ta l  pa th  a round  the  Ea r th  i s  i n c l i n ed  a t  an  ang l e  o f  5 °  to  the

Ea r th ' s  o rb i ta l  p l ane  a round  the  Sun .  Th i s  t i l t  i s  wha t  cau s e s  i n f r equ en t  e c l i p s e s

ra the r  than  mon th ly  e c l i p s e s .  The  po i n t s  whe r e  the  t wo  o rb i ta l  p l ane s  mee t  a r e

ca l l e d  luna r  node s .  When  the  Moon  i s  nea r  a  node  a t  fu l l  moon  o r  a  new  moon ,

the s e  e c l i p s e s  occu r .

        The  wo rd  “Ec l i p s e ”  means  pa r t i a l  o r  to ta l  b l o ck i ng  o f  l i g h t  o f  one  c e l e s t i a l

ob j e c t  by  ano the r .  Luna r  e c l i p s e s  occu r  when  the  Ea r th  comes  be t w e en  the  sun

and  the  moon ,  cas t i n g  a  shadow  on  the  moon ' s  su r f a c e ,  and  a r e  on ly  v i s i b l e

du r i ng  the  t ime  o f  the  fu l l  moon .  The  Ea r th ' s  shadow  can  be  d iv i d ed  i n to  t wo

d i f f e r en t  pa r t s :  the  umbra  and  the  penumbra .  The  Umbra  i s  the  c en t e r  po r t i o n  o f

the  shadow  whe r e  the  Ea r th  comp l e t e ly  b l o ck s  d i r e c t  sun l i gh t .  How ev e r ,  s i n c e  the

Sun  appea r s  to  be  one -qua r t e r  the  s i z e  o f  Ea r th  i n  the  luna r  s ky ,  the  p l ane t  on ly

pa r t i a l ly  sh i e l d s  d i r e c t  sun l i gh t  w i th i n  the  ou t e r  s e c t i o n  o f  the  shadow  wh i ch  i s

known  as  the  Penumbra  shadow .  
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PARTIAL LUNAR ECLIPSE

Lunar Nodes
(Image Credit: timeanddate.com)

        Based  on  how  the  sun ,  Ea r th ,  and  moon  a r e  pos i t i o n ed  and  wh i ch  shadow

t ype  i s  i nvo lv ed ,  a t  the  t ime  o f  the  occu r r ence  th i s  luna r  e c l i p s e  i s  fu r the r

c l a s s i f i e d  i n to  th r e e  ca t ego r i e s  i . e .  To ta l  luna r  e c l i p s e ,  Pa r t i a l  luna r  e c l i p s e  &

Penumbra l  luna r  e c l i p s e .  Pa r t i a l  luna r  e c l i p s e  occu r s  becau s e  o f  an  i n co r r e c t

a l i gnmen t  o f  the  Sun ,  Ea r th ,  and  Moon ,  i . e .  the  Moon  pas s e s  th rough  ju s t  a

po r t i o n  o f  the  Ea r th ' s  umbra .  Tha t  means  one  pa r t  o f  the  moon  i s  i n  the  Ea r th ' s

umbra ,  wh i l e  the  o the r  pa r t  i s  i n  the  Ea r th ' s  penumbra .  The  shadow  du r i ng   th i s

phenomenon  dev e l op s  and  then  f ade s ,  nev e r  comp l e t e ly  cov e r i ng  the  Moon .  A l l

luna r  e c l i p s e s  a r e  sa f e  to  wa tch  w i th  the  naked  ey e ,  wh i ch  makes  them

advan tageou s  compa r ed  to  so l a r  e c l i p s e s .  Th i s  i s  du e  to  the  f a c t  tha t  luna r

e c l i p s e s  ju s t  r e f l e c t  sun l i gh t ;  they  a r e  no  b r i gh t e r  than  a  fu l l  Moon ,  wh i ch  you

hav e  mos t  l i k e ly  sa f e ly  v i ew ed  many  t imes  be fo r e .

O C T O B E R  2 0 2 3

Vis ib i l i t y :  On  Oc tober  2 8 ,  2 0 2 3 ;  f rom  0 1 : 0 6  a .m .  to  0 2 : 2 3  a .m .  IST

Vis ib le  f rom  loca t ions :  Wi th  c lear  sk ies ,  can  be  seen  f rom  any where  on  the  n igh t

s ide  of  the  Ear th .  The  fu l l  ec l ipse  w i l l  be  v i s ib l e  f rom  cer ta in  l oca t i ons  i nc lud ing

Af r i ca ,  Ocean ia ,  Nor th  &  Sou th  Amer ica ,  As ia ,  &  Eu rope

Max ima :  A t  1 : 4 5  a .m .  IST ;  1 2 %  of  the  lunar  d isk  w i l l  l i e  i n  shadow .
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C o n j u n c t i o n  o f  M o o n  a n d  
J u p i t e r

O n  O c t o b e r  2 n d ,  t h e  g a s  g i a n t
J u p i t e r  w i l l  m e e t  t h e  1 7 - d a y - o l d
M o o n  i n  t h e  c o n s t e l l a t i o n  A r i e s .
T h e  a p p a r e n t  d i s t a n c e  b e t w e e n
t h e  t w o  o b j e c t s  w i l l  b e  3 ° 2 3 '  i n
t h e  l a t e  n i g h t .  T h e y  w i l l  b e  i n  t h e
E a s t e r n  d i r e c t i o n .  J u p i t e r  i s  a t  a
m a g n i t u d e  o f  - 2 . 8  a n d  t h e  M o o n
h a s  a  m a g n i t u d e  o f  - 1 1 . 6 6 .  

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

O n  O c t o b e r  2 4 t h ,  t h e  r i n g e d
p l a n e t  S a t u r n  w i l l  m e e t  t h e  1 0 -
d a y - o l d  M o o n  i n  t h e
c o n s t e l l a t i o n  A q u a r i u s .  T h e
a p p a r e n t  d i s t a n c e  b e t w e e n  t h e
t w o  o b j e c t s  w i l l  b e  2 ° 4 6 '  i n  t h e
l a t e  n i g h t .  T h e y  w i l l  b e  i n  t h e
W e s t e r n  d i r e c t i o n .  S a t u r n  i s  a t
a  m a g n i t u d e  o f  0 . 5  a n d  t h e
M o o n  h a s  a  m a g n i t u d e  o f  - 1 2 . 4 .  

Place: New Delhi / Date: 2nd October / Time: 08:45 PM

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CONJUNCTIONS FOR THE MONTH

Place: New Delhi / Date: 24th October / Time: 08:45 PM



P r o v i d e  u n i q u e  l e v e r a g e  i n  s p a c e  o u t r e a c h  a n d
e d u c a t i o n
E d u c a t e  p e o p l e  a r o u n d  t h e  w o r l d  a b o u t  t h e  b e n e f i t s
t h a t  t h e y  r e c e i v e  f r o m  s p a c e
E n c o u r a g e  g r e a t e r  u s e  o f  s p a c e  f o r  s u s t a i n a b l e
e c o n o m i c  d e v e l o p m e n t
D e m o n s t r a t e  p u b l i c  s u p p o r t  f o r  s p a c e  p r o g r a m s
E x c i t e  y o u n g  p e o p l e  a b o u t  s c i e n c e ,  t e c h n o l o g y ,
e n g i n e e r i n g ,  a n d  m a t h  F o s t e r  i n t e r n a t i o n a l  c o o p e r a t i o n
i n  s p a c e  o u t r e a c h  a n d  e d u c a t i o n .

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

For more details visit the competitions: https://space-
india.com/outreach/world-space-week/

To know more about World Space Week:
https://www.worldspaceweek.org/

Registration link for competitions:
https://docs.google.com/forms/d/e/1FAIpQLSf55QLvdFKwcrPy

-2DEtkhsCSuRH7UzD7WkdBblPgkxpSzhMg/viewform

Registration and submission of artwork will be open from 4th
October to 15th October 2023.
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The Wor ld  Space Week 2023 theme is  “Space and Ent repreneursh ip”  to  be ce lebrated f rom 4th October  to
10th  October  2023 .  At  SPACE,  we are  commit ted to  insp i r ing the next  generat ion of  space enthus ias ts ,  and
th is  year ' s  Wor ld  Space Week promises  to  be an unforget tab le  exper ience .  

We are  exc i ted to  share  with  you three  fantast ic  compet i t ions :
1 .  Nat ional  Astro Video Podcast Competit ion

2.  SAT from Trash Competit ion
3.  Nat ional  AstroToon Competit ion  

W H A T  I S  W O R L D  S P A C E  W E E K ?
T h e  U n i t e d  N a t i o n s  G e n e r a l  A s s e m b l y  d e c l a r e d  i n  1 9 9 9  t h a t  W o r l d  S p a c e  W e e k  ( W S W )  w i l l  b e  h e l d
e a c h  y e a r  f r o m  O c t o b e r  4 - 1 0 .  T h e  d a t e s  w e r e  i n  r e c o g n i t i o n  o f  t h e  O c t o b e r  4 ,  1 9 5 7  l a u n c h  o f  t h e
f i r s t  h u m a n - m a d e  E a r t h  s a t e l l i t e ,  S p u t n i k  1 ,  t h u s  o p e n i n g  t h e  w a y  f o r  s p a c e  e x p l o r a t i o n  a n d  t h e
O c t o b e r  1 0 ,  1 9 6 7  s i g n i n g  o f  t h e  T r e a t y  o n  P r i n c i p l e s  G o v e r n i n g  t h e  A c t i v i t i e s  o f  S t a t e s  i n  t h e
E x p l o r a t i o n  a n d  P e a c e f u l  U s e s  o f  O u t e r  S p a c e ,  i n c l u d i n g  t h e  M o o n  a n d  O t h e r  C e l e s t i a l  B o d i e s .

GALACTICA

WORLD SPACE WEEK 2023

We bel ieve that  these compet i t ions wi l l  not
on ly ign i te cur ios i ty  but a lso prov ide a
plat form for  your students to excel  and
express the i r  pass ion for  space.  We are proud
to announce that  Mr .  Sachin Bahmba,  CMD
SPACE India is  the Nat iona l  Coordinator  of
Wor ld Space Week f rom India .

Let 's  make Wor ld Space Week 2023 an
educat iona l  and inspi r ing journey for  your
students .  Together ,  we can nurture a
generat ion of  space enthus iasts who wi l l
shape the future of  space explorat ion .

https://space-india.com/outreach/world-space-week/
https://www.worldspaceweek.org/
https://docs.google.com/forms/d/e/1FAIpQLSf55QLvdFKwcrPy-2DEtkhsCSuRH7UzD7WkdBblPgkxpSzhMg/viewform


Neil deGrasse Tyson (October 5 1958 – present) is a popular
American astrophysicist, lecturer, author, podcaster NASA
consultant, online educator, and TV personality. Growing up in
New York, Dr Tyson’s introduction to the night sky was through
a visit to the Hayden Planetarium. An avid science believer, he
has hosted multiple TV shows and podcasts, appeared on radio,
and published several books and essays. He was appointed by
the head of NASA to serve on its Advisory Council which
guides NASA in fitting its ambitious visions into restricted
budgets. Currently, Dr Tyson is a research associate in the
Department of Astrophysics at the American Museum of
Natural History. He is also the head of Hayden Planetarium, the
same building which ignited his love for astronomy. 

5 October 1857
Neil deGrasse Tyso n

Riccardo Giacconi (6th October 1931 – 9th December 2018) was
an Italian-American Astronomer who holds the title “Father of X-
ray astronomy.His most notable accomplishment was being a co-
recipient of the 2002 Nobel Prize in Physics due to his pioneering
contributions to astrophysics, which have led to the discovery of
cosmic X-ray sources. He also developed the first focusing X-ray
telescope and wrote the proposal for NASA’s Chandra X-Ray
Observatory. However, his contributions to astronomy span the
entire electromagnetic spectrum and he directed the
development and operation of major space- and ground-based
facilities. These facilities have expanded the scientific
boundaries over the past 50 years. Many astronomers base their
research on data collected from observatories that he conceived,
built or directed.

 6 October 1857
Riccardo Giacconi 

 15 October 1857
Jesse Leonard Greenstein

Jesse Leonard Greenstein (October 15, 1909–October 21, 2002)
shaped the present organization of astronomers as it was
conducted in the United States. Born and brought up in Brooklyn
New York, he was a leader in U.S. astronomy and his advice was
listened to by universities and governments. An early investigator
of quasars and white dwarfs, he also worked on a wide variety of
topics (the nature of interstellar grains, and the evolution of the
chemical composition of stars.) His work on these topics provided
the current fundamental knowledge. He founded and directed the
graduate astronomy program at the California Institute of
Technology (CALTECH). He was also an important advisor to
government agencies and held many administrative positions
throughout his career.
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Happy



 15 October 1857
 APJ Abdul Kalam

Avul Pakir Jainulabdeen Abdul Kalam or APJ Abdul Kalam
(15 October 1931 – 27 July 2015) was an aerospace
scientist and the 11th president of India (2002 – 2007).
Born and raised in Rameswaram, Tamil Nadu, he studied
physics and aerospace engineering. He spent the next
four decades as a scientist and science administrator in
India’s Defence Research and Development Organization
(DRDO) and Indian Space Research Organization (ISRO).
Affectionately known as “The People’s President”, Dr.
Abdul Kalam was also known as the “Missile Man of India”
due to his work on the development of ballistic missiles
and launch vehicle technology. 

Subrahmanyan Chandrasekhar FRS (19 October 1910 – 21
August 1995) was an Indian-American theoretical physicist.
Subrahmanyan Chandrasekhar was an astrophysicist who
discovered that massive stars can collapse under their
gravity and reach enormous or infinite densities (neutron
stars and blackhole.) Between 1952 and 1971, he was the
managing editor of the Astrophysics Journal, where he built
it from a small publication to the foremost international
journal of astrophysics. In 1983 he was the co-recipient of
the Nobel Prize for Physics for his theoretical studies on the
physical processes that are important to the structure and
evolution of the stars. The Chandrasekhar limit and the
Chandra X-Ray Observatory as are many other concepts,
institutions and inventions are named after him.

Homi Jehangir Bhabha (30 October 1909 – 24 January
1966) was an Indian nuclear physicist who is the “Father
of India’s Nuclear Programme”. Born and brought up in
modern-day Mumbai Maharashtra, Dr Bhabha herded India
into the nuclear age by founding the Tata Institute of
Fundamental Research. The first chairman of India’s
Atomic Energy Commission and the secretary of the
Department of Atomic Energy, Dr Bhabha was
instrumental in developing the strategy of India’s nuclear
programme. His support of space science was crucial to
the birth of India’s Space Programme. After his death, the
Atomic Energy Establishment, Trombay (AEET), another
institute he founded, name was changed to Bhabha
Atomic Research Centre in his honour.

 19 October 1857
Subrahmanyan Chandrasekhar 

 30 October 1857
Homi Jehangir Bhabha
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Dark matter is one of the most perplexing and mysterious entit ies in the universe. Unl ike
ordinary matter, dark matter doesn't emit , absorb, or ref lect l ight, making it invisible to al l
forms of electromagnetic radiation. This enigmatic substance is bel ieved to account for
approximately 27% of the universe's total mass and energy, yet its nature remains largely
unknown. In this essay, we wil l  explore the concept of dark matter, its signif icance in the
cosmos, and the ongoing efforts to unravel its secrets.

Dark matter 's existence was f irst 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 compell ing 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 pul l  of the central mass. However, these galaxies
rotate at nearly constant speeds, suggesting the presence of invisible matter exerting an
addit ional gravitational force. Similar ly ,  gravitational lensing—the bending of l ight by
gravity—indicates the presence of unseen mass in galaxy clusters.

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

Addit ional ly ,  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 entit ies hold the balance in the cosmic dance of creation.

Despite its profound signif icance, the exact nature of dark matter remains elusive.
Scientists have proposed various hypotheses, but none have been definit ively 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.

Dark Matter:  The Cosmic Enigma
Nikhilesh B

Iastronomer

STUDENT'S CORNER
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Humans produce over 3.5 million tonnes plastic every day. This
plastic causes pollution. It is responsible for making our planet look
dirty. It destroys the beauty of nature. This trash occupies a lot of
space on our planet. But we have access to infinite space. With the
launch of rockets being more common than ever, why don’t we just
send our trash to the infinite space available outside Earth? Also…
why don’t we send our trash to the sun to burn it? This has a
variety of reasons.

Sending our trash to the Sun might seem like a solution, but it is
not practical for a few reasons. First, the cost of launching our trash
into Space and then redirecting it towards the Sun would be
astronomically high. According to estimates, processing our waste
safely on Earth would cost at least 10 times as much as firing it into
the Sun.

So, it would be incredibly expensive to accomplish this task.
Additionally, the energy and resources needed to launch and
transport such a massive amount of waste would be enormous. It
would require a significant amount of fuel, which is not
environmentally sustainable. The environmental impact of such an
idea would be considerable, considering the amount of fuel and
emissions involved.

Furthermore, the logistical challenges of safely transporting and
disposing of the trash in the Sun's extreme environment would be
immense. If there are rocket failures which occur while trying to
launch the trash, a chemical reaction between the trash and the
rocket fuel can occur which can result in an even more devastating
consequence than not launching the trash altogether.

While sending our trash to the Sun might sound like a solution, the
high cost, environmental concerns, and technological challenges
make it an impractical and unrealistic option. We should try to
achieve more practical methods of waste management, such as
recycling, waste reduction, and proper disposal techniques, which
are more feasible and sustainable ways to address the issue of
trash disposal. 
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Why do we not send our
trash to the Sun?

Sourajit Mandal
Astronomy Camp student



How often do you think about space? Not much, considering that you use it every day. We depend on
thousands of satellites every day for weather forecasts, natural disaster warnings, networks, phone calls, global
warming, and much more. But there is a major crisis lurking in space, ready to wreck any satellite coming in its
way, and that crisis is known as space junk. Let us know more about it and how it started to form in space.

The year 2022 broke all records for the most number of launched missions in world history. But while we were
enjoying our triumph, we forgot all about Earth’s sustainability. The satellite that we launched clogged up in the
earth’s lower earth orbit (LEO) and collected up as space junk.
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SPACE JUNK- A MAJOR CRISIS
Navya Kiran
Iastronomer

This graph shows shattered payloads,
unlimited parts of rocket, ruined solar
panels and pieces of satellite, and
mostly small particles like nuts and
nails which, although being small, can
destroy any satellite coming its way.
This is space debris or space junk. 
Scientists say that if we don’t act fast,
it is eventually going to club together
in one ball and might even destroy our
planet by crashing into the earth. So,
to overcome this problem, scientists
found several methods to research,
gather information, and build new
space crafts and other vehicles to end
this crisis. 

Scientists commonly used simple ground-based telescopes to gather information. However, ground-based
telescopes aren’t that effective since the clouds in the sky block the view, and we can’t see the sky
perfectly.
The European Space Agency has installed the IZN Laser Ranging Station, which throws a laser beam far
away into space, enlightening up the night sky and conducting its research. Its specialty is that it can even
conduct its research during daylight when the sun is up! That ultimately increases the time spent
researching.
ADLER-2, a satellite launched by the ESA in April 2023, is way bigger than its partner ADLER 1 and aims
for a 12-month mission to space to collect information and research about the junk in space.
Space Junk Trackers are small trackers that are used to find out the amount of space junk up there. It
resembles the space junk-like white dots as seen in the picture above, calculating the amount of space
junk.

Here are some methods that scientists used to gather information about space debris:-
1.

2.

3.

4.

They found out that as we move on, the amount of shattered payloads, rocket leftovers, ruined satellite
parts will also increase over the year.
They also found out that small particles like nuts and nails are present in more than a million in the lower
earth orbit. This can cause great damage to our planet.
As per the trackers, they also figured out that if we don’t maintain our earth, the junk will eventually coil up
and the whole earth will be covered in junk, looking like a trashed planet.

Canadarm2 is a contribution to space from the Canadian Space Agency, which is a large robotic arm fixed
on the ISS and collects space debris.
ClearSpace 1 is a satellite launched by the ESA, which is the World’s first debris removal mission, aiming to
collect a very dangerous junk called VESPA. It is a leftover part of a rocket launched back in 2013 and this
mission will finally collect it using a series of long tentacles, eventually burning up along with VESPA.
Agencies aim to make several things such as nets, tentacles, and stronger robotic arms to collect the parts
of satellites that have completed their mission and see that there are no leftovers of that satellite.

These are some of the facts that scientists have gathered after researching space debris through different
methods.

These are some things that the space agencies have done to resolve this problem.
1.

2.

3.

A laboratory in China has made a laser beam that goes far way in space and destroys junk up to 20 cm long.



Moon captured by Aryan Gupta,
Iastronomer

 Moon captured by Rohan Jain,
Club student
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Captured by  Aryan Gupta, Iastronomer

Star Trail Captured by Daksh Rathi, 
Iastronomer

Moon captured by Dharshan R, Club
studentJupiter captured by  Aryan Gupta, Iastronomer

Moon captured by Shaurya Pratap Singh, Club Student
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Crescent Venus captured from SOAR by
Mr. Manthan Gandhi, R & D Executive,

STEPL.

Star Trail captured by Mr. Altamas Ali, Educator, STEPL.

Copernicus crater captured from SOAR by Mr. Manthan
Gandhi, R & D Executive, STEPL.

Star Trail captured by Mr. Arun Yadav, Educator,
STEPL.Star Trail captured by Ms. Sanjana Nayak, Educator, STEPL.

Milkyway arm captured by Mr. Ranjith Kumar E, Sr. Educator, STEPL.
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THE DAWNTHE DAWNTHE DAWN    
OF THEOF THEOF THE    

SPACE AGESPACE AGESPACE AGE
I t  was  a  ch i l l y  Oc tobe r  n i gh t  when  t he  now-
d i s so l ved  Sov i e t  Un ion  hu r t l ed  human i t y  i n to  t he
space  age .  On  4  Oc tobe r  1957 ,  f r om the  Tyu ra t am
launch  base  i n  t he  Kazakh  Repub l i c ,  P ros teysh i y
Spu tn i k- 1 ,  o r  E l emen ta r y  Sa te l l i t e  1 ,  was  l aunched
in to  space  a s  t he  f i r s t  a r t i f i c i a l  spacec ra f t .
Re fe r r ed  to  a s  Spu tn i k  1 ,  o r  t r a ve l l i ng  compan ion ,
t he  sa te l l i t e  had  a  d i amete r  o f  58  cm and  83 .6  kg
and  took  app rox ima te l y  98  m inu tes  to  f i n i s h  one
o rb i t  a round  Ea r t h .  Amateu r  r ad io  ope ra to r s  cou ld
p i ck  up  Spu tn i k  1 ' s  r ad io  s i gna l s .  The  bes t  t ime  to
see  t he  h i gh l y  po l i s hed  su r f ace  o f  t he  sa te l l i t e
was  be fo re  sun r i se  o r  a f t e r  sunse t  t h rough  a  pa i r
o f  b i nocu l a r s .  Spu tn i k  1 ’ s  l aunch  co r responded
w i th  t he  I n te rna t i ona l  Geophys i ca l  Yea r-  a  so l a r
pe r i od  t ha t  t he  I n te rna t i ona l  Counc i l  o f  Sc i en t i f i c
Un ions  dec l a red  wou ld  be  an  i dea l  t ime  to  l aunch
a r t i f i c i a l  s a te l l i t e s  to  s t udy  Ea r t h  and  t he  so l a r
s y s tem .  On  4 th  J anua r y  1958 ,  Spu tn i k  1 ' s  j ou rney
ended  as  i t  bu rned  upon  re-en t r y  i n to  Ea r t h ' s
a tmosphe re .  By  t h i s  t ime ,  t he  sa te l l i t e  had  been  i n
o rb i t  f o r  96  days  and  comp le ted  1400  o rb i t s
a round  the  sun .
Twe l ve  yea r s  a f t e r  Spu tn i k  took  to  space ,  humans
l anded  on  t he  Moon .
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HISTORICAL EVENTS HAPPENED IN
OCTOBER



Seventeen days after  Johann Gottf r ied Gal le conf i rmed Neptune 's  ex istence ,  Wi l l iam
Lasse l l ,  an amateur Engl ish astronomer ,  was observ ing the p lanet .  Whi le look ing
through h is  se l f-bui l t ,  two-foot ,  meta l  mir ror  ref lector  te lescope,  he d iscovered
Tr i ton .  For the next 100 years ,  Tr i ton remained nameless .  When i t  was referred to ,  i t
was ca l led ' the sate l l i te of  Neptune '  a pract ice that  cont inued unt i l  the d iscovery of
Nere id in 1949.  Tr i ton is  Neptune 's  largest  sate l l i te and the seventh- largest  moon in
the Solar  System.
Tr i ton is  one of  the few bodies in the Solar  System that is  geologica l ly  act ive .  Due
to i ts  complex geologica l  h istory ,  i ts  surface looks young;  there are few not iceable
impact craters ,  a  smooth vo lcan ic p la in ,  and mounds and round p i ts  formed by icy
lava f lows.  Another s ide effect of  vo lcan ic act iv i ty  is  the presence of  a th in
atmosphere pr imar i ly  composed of  n i t rogen.  Addit iona l ly ,  wi th surface temperatures
at  -235 degrees Cels ius ,  the n i t rogen gas condenses into f rost  which casts an icy
sheen on the surface.  Th is  sheen ref lects 70% of the sun l ight  that  h i ts  the surface.
The most notable feature of  the sate l l i te is  i ts  retrograde orb i t .  I t  i s  the on ly major
moon in the so lar  system that revolves in the opposi te d i rect ion of  i ts  p lanet ’s
rotat ion .  Due to th is  un ique att r ibute ,  Tr i ton is  theor ized to be a dwarf  p lanet f rom
the Kuiper Bel t  that  was captured by Neptune’s  grav i ty  mi l l ions of  years ago.
Further ev idence for  th is  theory is  i ts  s imi lar  s ize ,  composi t ion ,  and surface to P luto ,
the most famous Kuiper be l t  object .  
Thus far ,  Tr i ton has on ly  been v is i ted by one spacecraft  - Voyager 2 in 1989.  Dur ing
th is  f lyby ,  Voyager 2 captured severa l  images that  our current understanding of  the
sate l l i te is  based on.  The New Hor izon miss ion re ign i ted interest  in  Tr i ton ,  and
with in the next decade,  another spacecraft  wi l l  be launched to study Tr i ton .
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T h e  S a t e l l i t e  o f  N e p t u n e

 William Lassell



NASA launched i ts  f i rst  spacecraft
into space on 11th October 1958.
Onboard a Thor-Able rocket ,  weigh ing
38-ki logram, P ioneer 1  was part  of  the
f i rst  lunar  space program. The
spacecraft  was des igned to record
micrometeoro id impacts and take
measurements of  the magnet ic f ie ld
and radiat ion whi le obta in ing a
facs imi le image of  the lunar  surface.
However ,  due to an error ,  P ioneer
never reached the moon.  I ts  f l ight
lasted 43 hours before i t  burned upon
re-entry through Earth ’s  atmosphere .
The h ighest a l t i tude i t  reached was
a lmost 115 ,000 km. 
P ioneer 1 ’s  instruments ,  however ,
ver i f ied the ex istence of  Van Al len
Radiat ion Bel ts  that  was d iscovered by
Explorer  1  ear l ier  in  the year .  I t
measured the strength of  the rad iat ion
bands and made the f i rst
measurements of  the hydromagnet ic
osc i l la t ions in the Earth ’s  magnet ic
f ie ld .  
P ioneer 1  was the f i rst  of  the severa l
miss ions that  NASA would and
cont inues to oversee.  
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Ph

On 20  Octobe r  1868 ,  S i r  Joseph
Norman  Lockye r  obse rved  a  rogue
ye l l ow  l i ne  i n  t he  so l a r  spec t rum .  Wi th
a  wave length  a round  588  nm ,  i t  was
s l i gh t l y  l e s s  t han  the  l i ne s  o f  sod ium .
S ince  no  known  mate r i a l  cou ld  exp l a i n
the  l i ne ' s  p re sence ,  Lockye r  qu i ck l y
rea l i zed  tha t  a  p rev ious l y  und i scove red
e lement  was  the  r eason  fo r  t he  l i ne .  He
named  th i s  e l ement  He l i um  a f te r
'He l i o s , '  t he  G reek  word  fo r  ' s un ' .   
Unbeknownst  to  h im ,  i t  was  not  the
f i r s t  t ime  the  ye l l ow  l i ne  was  obse rved .
On  18th  Augus t  1868 ,  P i e r r e  Ju l e s
Césa r  Jans sen  made  a  s im i l a r
obse rva t i on .  S i nce  the i r  pape r s
deta i l i ng  the  obse rva t i on  r eached  the
F rench  academy  on  the  same  day ,
Lockye r  and  Jas sen  got  j o i n t  c red i t  fo r
the  d i s cove ry  o f  He l i um .
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A n  A l i e n  E l e m e n t

Phys i c i s t  P i e r r e  Jans sen  d i s cove red
he l i um  when  obse rv i ng  an  1868  so l a r
ec l i p se  i n  I nd i a .  Us i ng  a  spec t roscope ,
he  not i ced  a  pecu l i a r  l i ne  o f  l i gh t  i n
the  ch romosphe re  o f  t he  ec l i p se ,  and
su rm i sed  i t s  sou rce  mus t  be  an  e l ement
not  ye t  d i s cove red .
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INDIA’S FORAY INTO 
INTERPLANETARY SPACE

On 22nd October dawned as a dreary morning with less-
than-ideal conditions for a rocket launch. Over 200 Indian
Space Research Organization (ISRO) scientists were tense
and anxious. They were racing against time to fix last-
minute issues so that the launch would happen. 
Though ISRO has had several launches previously, this was
different. It was the first time ISRO planned to send a
spacecraft that would leave Earth's gravitational influence.
This was ISRO's first interplanetary mission, and they were
going to the moon.
All fears were laid to rest when, at 0622 hrs, with its 11
instruments and aboard PSLV-C11, Chandrayaan 1 was
successfully launched from Satish Dhawan Space Centre at
Sriharikota, Andhra Pradesh. Meaning moon vehicle
Chandrayaan 1 was the first space probe under ISRO’s lunar
program.
On 8th November 2008, ISRO scientists heaved a sigh of
relief when the satell ite got inserted into Lunar orbit. 
 Six days after the insertion, on 14th November 2008, the
moon impact probe separated from the Chandrayaan orbiter
and struck the Lunar South pole in a controlled matter. With
this, ISRO became the fifth National space agency to reach
the lunar surface.
Scientif ic goals of the mission included the chemical,
mineralogical and photo-geologic mapping of the Lunar
surface. Chandrayaan 1 confirmed the widespread presence
of water molecules in lunar soil , with the majority of it
concentrated on the poles. This discovery reignited our
lunar interest, with several moon missions planned in the
coming years.
In August 2009, after the orbiter stopped communicating,
ISRO declared the mission over. Even though Candrayaan 1
operated for 312 days instead of the projected two years,
the mission was declared successful as it had fulfi l led 95 %
of its scientif ic objective. It has also made more than 3400
orbits around the moon. 



TRAIN YOUR BRAIN
CROSSWORDCROSSWORDCROSSWORD

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

Answers for last month puzzles.ASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLE
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ACROSS
2.Which is india's first space observatory?
5.First meteorological satellite built by ISRO,named after
the first Indian Woman to go tospace.
7.What is ISRO's upcoming mission to studythe planet
Venus?
8.In which ISRO mission did we find water onthe Moon?
9.Which is India's first satellite successfullylaunched by
the indigenous launch vehicle SLV?

DOWN
1.ISRO's first crewed mission expected to belaunched
in 2025 is called as
2.Which is India's first mission to space?
3.What is India's optical earth observationsatellites
called as?
4.Name the ISRO's first mission to Sun?
6.Which is India's first interplanetary mission?

Find the names of the famous moons of Saturn Part 1 from
the mixed letters and mark them.
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Birthday of the month- September:
Spacian celebrates its birthday with
joy on Spaceship. We consider our
Spacians to be family, and we will go
out of our way to make them feel
special on their important day. As is
customary, we had delicious cake,
McDonald’s meals, and lots of
dancing.

Space India from Spacian’s Eyes
(Poster making competition)- All
Spacians were thrilled to participate
in the poster making competition on
the theme of Space India - from the
eyes of Spacians. Our excellent
Judges (Space India students) chose
the Assistants team as the winner!!! 

The poster conveys the message that
Space India is not just an
organization; it’s a platform that
nurtures the dreams and creativity of
young space enthusiasts. It
celebrates the power of imagination
and theboundless curiosity that
drives Spacians to explore the
cosmos. The competition and its
winner
showcase the unity and passion
within the Space India community,
fostering a sense of wonder and
exploration among all Spacians.
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NEWS LETTER
Educator’s Day: Every kid starts their
journey of life with the help of an
individual known as a teacher.

They contribute and mold our lives
from mischievous children to
grownups. They hold magical power
to change themselves into a kid, a
mentor and a friend you can rely on.
Educators are one of the major &
amazing pillars in Space India; they
sowed the seeds of creativity and
infinite curiosity in young brains and
exploded the bomb of creativity and
boundless curiosity towards
astronomy and space science.

Prompted by massive revolutions in
knowledge, hands-on experience,
and better learning, schools
worldwide are slowly but surely
restructuring themselves.
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Spacian of the Month (Aug’23)- Mr.
Vinayak Menon,  Assistant Manager
- Marketing & Communication

Vinayak has demonstrated
outstanding performance and
discip l ine ,  working late at n ight to
meet company expectat ions and
highl ight Space achievements .  The
market ing team has been constant ly
reaching socia l  media users with
new strategies and 360* market ing
plans.  Website traff ic has grown
due to market ing campaigns ,
generat ing leads for sa les and
outreach.  The power of shar ing is
act ivated,  with educators promoting
school sess ions and schools tagging
Space India in posts ,  result ing in
more impressions and reach.
Congratu lat ions to Vinayak for h is
excel lent work.

Inte rn ’ s  Po in t  o f  V iew  -  
Ms .  S tu t i  Bha t i a :  My  t ime  work i ng
 a t  SPACE I nd i a  has  been  qu i t e  t he  j ou rney .  I ’ v e  g rown  as  a  pe r son  he re .  I n i t i a l l y ,
my  ma in  goa l  was  to  f i nd  mean ing fu l  wo rk  and ,  mo re  impo r t an t l y ,  t o  have  t ha t  wo rk
recogn i zed .  I n  j u s t  one  mon th ,  I  c an  a l r eady  see  t ha t  my  e f fo r t s  a re  no t  on l y
acknow ledged  bu t  a l so  imp roved  upon .  Th i s  i s  someth i ng  t ha t  eve r yone  hopes  fo r
du r i ng  t he i r  ea r l y  l e a rn i ng  s t ages .  

The re  we re  ce r t a i n l y  days  when  I  f aced  cha l l enges  and  had  to  j ugg le  mu l t i p l e  t a sks ,
bu t  t h i s  i s  a  va l uab l e  l e s son  t ha t  eve r y  newcomer  needs  to  l ea rn .  I ’m  g ra te fu l  f o r
t he  l e s sons  I ’ ve  ga i ned  he re .  I  wan t  to  exp ress  my  hea r t f e l t  t hanks  to  t he  peop le  i n
cha rge  who  have  s t r uck  a  pe r fec t  ba l ance  be tween  p ro fess i ona l i sm  and  f r i end l i ness
w i t h i n  t he  o rgan i za t i on .  I f  you  eve r  p l an  to  wo rk  he re ,  you ’ l l  d i s cove r  t ha t  you  need
to  sha re  a  da i l y  t a sk  l i s t  w i t h  you r  supe rv i so r s ,  bu t  you  can  a l so  be  open  abou t  you r
emot ions  because  t hey  a re  a lways  r eady  to  suppo r t  and  up l i f t  you .  

I ’ v e  even  made  some  f r i ends  he re .  W i thou t  my  expe r i ence  a t  SPACE I nd i a ,  I
wou ldn ’ t  have  been  ab l e  to  c l a r i f y  my  t r ue  ca ree r  a sp i r a t i ons .

Special Recognition Intern (Aug’23)-
Ms. Stuti Bhatia, Intern - Outreach
She i s  pass iona te ,  de te rm ined ,  and
has  exce l l ed  i n  va r ious  tasks ,
cont r ibu t ing  s ign i f i can t l y  to  Pub l i c
Re la t ionsh ip  by  represent ing
Space  Ind ia  on  ove r  29  Nat iona l
News channe l s ,  i nc lud ing
Chandrayaan  3  and  Ad i t ya  L 1 .
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CHECK OUT SPACE OFFERINGS
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