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Galactica is a monthly magazine about astronomy & space science published
by SPACEIndia 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 general audience,
and the article about historical missions & events of astronomy and more. All
of this comes in an easy-to-understand user-friendly style that's perfect for
astronomers at any level.
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This magazine contains original photos used with permission, as well as free-use images. All
included photos are property of the author unless otherwise specified. If you are the owner of an
image featured in this publication believed to be used without permission, kindly contact us.

EditorEditor
Ranjith KumarRanjith Kumar

ContributorsContributors   
Space EducatorsSpace Educators

iAstronomersiAstronomers
Space StudentsSpace Students

Editor in ChiefEditor in Chief
Sachin BahmbaSachin Bahmba

TeamTeam

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

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



C O N T E N T S
Topics

About SPACE

SPACE Insights

Highlights of October 2022
         
        Pioneering Quantum Physicists Win Nobel Prize in Physics
        India's most powerful rocket launches 36 OneWeb satellites
        From the Eyes of Webb - October 2022
        India’s ‘Mangalyaan’ Runs Out of Fuel; ISRO Says ‘Link Lost’
        The DART Mission Impact Changed Asteroid’s Motion
        Object FASTER than light? 

What's up in the sky - November 2022

Rocket launches in November 2022
        Atlas 5 launch from California delayed for battery replacement
        SpaceX Launches
        ISRO to launch eos-06 and Thybolt satellite
        NASA will launch the Artemis 1 mission on November 14

Astronomical events - November 2022
        Total Lunar Eclipse
        Leonids Meteor Shower
        Uranus at Opposition 
        Conjunctions for the month

Student's Corner

Astrophotographs by Space Team

Historical events that happened in November

Train Your Brain

3

GALACTICA

Page no.



4



5



12



12
14
15
21
24
25



26



27
28
30
33
34



36
36
37
38
39



40



45



46



49

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

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



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

4N O V E M B E R  2 0 2 2



P a r t i a l  s o l a r  e c l i p s e
A  s o l a r  e c l i p s e  o c c u r s  w h e n  t h e  m o o n  b l o c k s  t h e  s u n  e i t h e r  i n  p a r t  o r  i n  t o t a l i t y ,  a s  s e e n
f r o m  E a r t h .  A s  t h e  m o o n  m a k e s  i t s  o r b i t  a r o u n d  E a r t h ,  a n d  a s  E a r t h  o r b i t s  a r o u n d  t h e  s u n ,
t h e  m o o n  g e t s  c a u g h t  i n  t h e  m i d d l e  a n d  c a s t s  a  s h a d o w  o n  E a r t h .  A n y o n e  s t a n d i n g  i n  t h a t
s h a d o w  w i l l  b e  a b l e  t o  s e e  t h e  s o l a r  e c l i p s e .
W h e n  t h e  M o o n  p a s s e s  b e t w e e n  t h e  S u n  a n d  E a r t h ,  b u t  t h e  S u n ,  M o o n ,  a n d  E a r t h  a r e  n o t
e x a c t l y  l i n e d  u p ,  a  p a r t i a l  s o l a r  e c l i p s e  o c c u r s .  T h e  S u n  w i l l  a p p e a r  t o  b e  p a r t i a l l y
o b s c u r e d ,  g i v i n g  i t  a  c r e s c e n t - s h a p e d  a p p e a r a n c e .
T h e  l a s t  S u r y a  G r a h a n  o f  2 0 2 2 ,  a  p a r t i a l  s o l a r  e c l i p s e ,  g r a c e d  t h e  s k i e s  d u r i n g  t h e  e v e n i n g
h o u r s  o f  T u e s d a y ,  O c t o b e r  2 5 .  T h i s  p a r t i a l  s o l a r  e c l i p s e  w a s  v i s i b l e  f r o m  E u r o p e ,  n o r t h e r n
A f r i c a ,  t h e  M i d d l e  E a s t  a n d  A s i a .  T h e  m a j o r i t y  o f  t h e  I n d i a n  s t a t e s  s a w  t h e  e c l i p s e ,  t o o ,
w i t h  t h e  e x c e p t i o n  o f  N o r t h e a s t  I n d i a .  T h e  e c l i p s e  l a s t e d  f r o m  4 : 2 9  p m  t o  6 : 0 9  p m  i n
I n d i a .  D u r i n g  t h i s  t i m e  s p a n ,  t h e  s k y  w a t c h e r s  i n  d i f f e r e n t  p a r t s  o f  A s i a ,  E u r o p e ,  a n d
n o r t h e r n  A f r i c a  w a s  a b l e  t o  s e e  t h e  p a r t i a l  e c l i p s e .  T h i s  w a s  t h e  s e c o n d  p a r t i a l  s o l a r
e c l i p s e  o f  2 0 2 2 .
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P A R T I A L  S O L A R  E C L I P S E ,  2 5 T H  O C T O B E R  2 0 2 2

S P A C E  i s  I n d i a ' s  f i r s t  o r g a n i s a t i o n  d e d i c a t e d  t o  t h e  a d v a n c e m e n t  o f  s c i e n c e  a n d
a s t r o n o m y  s i n c e  2 0 0 1 .  I t  a i m s  t o  c r e a t e  a  s c i e n t i f i c a l l y  a w a r e  s o c i e t y  a n d  t o  c o n t r i b u t e  t o
t h e  c o u n t r y ' s  t e c h n o l o g i c a l  a n d  s o c i a l  d e v e l o p m e n t .
W e  a r e  g u i d e d  b y  t h e  m o r a l  r e s p o n s i b i l i t y  d e l i n e a t e d  b y  t h e  c o n s t i t u t i o n  o f  I n d i a  a s  a
p a r t  o f  a r t i c l e  5 1 ( h )
“ T o  d e v e l o p  t h e  s c i e n t i f i c  t e m p e r ,  h u m a n i s m  a n d  t h e  s p i r i t  o f  i n q u i r y  a n d  r e f o r m ”
S P A C E  p e r i o d i c a l l y  o r g a n i z e s  o b s e r v a t i o n s  d u r i n g  s p e c i a l  c e l e s t i a l  e v e n t s  a t  s c h o o l s  a n d
a t  p u b l i c  p l a c e s  t o  p r o v i d e  a  g r e a t  v i e w i n g  o p p o r t u n i t y  f o r  s t u d e n t s  a n d  t h e  I n d i a n
c o m m u n i t y  a s  p a r t  o f  a  p u b l i c  o u t r e a c h  p r o g r a m .  S u c h  e v e n t s  i n c l u d e  e c l i p s e s  a n d
c o n j u n c t i o n s  w h e n  c e l e s t i a l  o b j e c t s  a p p e a r  c l o s e  t o  e a c h  o t h e r .

SPACE INSIGHTS

Sequence of partial solar eclipse captured by Mr. Neeraj Ladia, CEO, Gnomon Astrotech Pvt Ltd.

The above Eclipse pictures was captured by SPACE Educator Mr. Ranjith Kumar.

Himanshu Gautam
Space Educator.

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

https://www.timeanddate.com/eclipse/partial-solar-eclipse.html
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Live Interactions
In order to reach students and masses, keeping the scenarios in mind, a live webcast was organized wherein
students learnt about the eclipse and how it can be observed safely from their houses.
SPACE experts went on various Indian news channels and talked about the eclipse. They debunked common
misconceptions about eclipses and provided information on how to see them safely.

Our accomplishments 
The SPACE Team viewed the eclipse from several locations across the nation and took stunning pictures. In
addition to observing the eclipse, the SPACE Team captured some wonderful images during the eclipse and
inspired students to do photography during the eclipse. 
Through the webinar SPACE hosted about the eclipse, experiments to undertake while viewing it, and safe
viewing procedures, we were able to reach over 3,500 individuals. The experts dispelled myths concerning
eating during the eclipse.
Our experts appeared on news networks and shared information in an effort to inform the public.
The knowledge gathered strengthened the scientific temperament of a vast number of individuals from
various cultures, and chains of superstition and myths were broken, freeing the people to appreciate the
beauty of this astounding occurrence.

The above Eclipse pictures was captured by Mr. Sachin Bahmba,
CMD, SPACE.

N O V E M B E R  2 0 2 2
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Mr. Yogesh Kumar Joshi ,  Assistant Education In-charge, SPACE.

Mr. Himanshu Gautam, Educator, SPACE.

Mr. Shir l  Mon, Executive, Gnomon Astrotech Pvt Ltd.

N O V E M B E R  2 0 2 2
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I N T E R N A T I O N A L  O B S E R V E  T H E  M O O N  N I G H T

I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t  i s  s p o n s o r e d  b y  N A S A ’ s  L u n a r  R e c o n n a i s s a n c e  O r b i t e r  ( L R O )
m i s s i o n  a n d  t h e  S o l a r  S y s t e m  E x p l o r a t i o n  D i v i s i o n  o f  N A S A ’ s  G o d d a r d  S p a c e  F l i g h t  C e n t e r  i n
G r e e n b e l t ,  M a r y l a n d ,  w i t h  s u p p o r t  f r o m  m a n y  p a r t n e r s .  I n t e r n a t i o n a l  O b s e r v e  t h e  M o o n  N i g h t  i s  a
t i m e  t o  c o m e  t o g e t h e r  w i t h  f e l l o w  M o o n  e n t h u s i a s t s  a n d  c u r i o u s  p e o p l e  w o r l d w i d e .  S i n c e  2 0 1 0 ,  t h e
c e l e b r a t i o n  h a s  o c c u r r e d  a n n u a l l y  i n  S e p t e m b e r  o r  O c t o b e r  w h e n  t h e  M o o n  i s  a r o u n d  f i r s t  q u a r t e r  –
a  g r e a t  p h a s e  f o r  e x c e l l e n t  v i e w i n g  o p p o r t u n i t i e s .  E v e r y  y e a r  a b o u t  5 0 0 , 0 0 0  p e o p l e  p a r t i c i p a t e  f r o m
1 2 2  c o u n t r i e s  a n d  a l l  s e v e n  c o n t i n e n t s .  T h i s  c e l e b r a t i o n  p r o v i d e s  o p p o r t u n i t i e s  t o  l e a r n  a b o u t  l u n a r
s c i e n c e  a n d  e x p l o r a t i o n ,  o b s e r v e  c e l e s t i a l  b o d i e s ,  a n d  h o n o r  p e r s o n a l  a n d  c u l t u r a l  c o n n e c t i o n s  t o
t h e  M o o n .
A b o u t  t h e  E v e n t
O n  O c t o b e r  1 ,  2 0 2 2  o u r  g r o u p  s e t  u p  a  t e l e s c o p e  f o r  p u b l i c  v i e w i n g  o n  t h e  t e r r a e  o f  o u r  b u i l d i n g .
A d d i t i o n a l l y ,  w e  l i v e - s t r e a m e d  t h e  e n t i r e  s e s s i o n  o n  Y o u T u b e .
T h e  s p e a k e r  s t a r t e d  t h e  s e s s i o n  b y  p r o v i d i n g  a n  i n s i g h t  a b o u t  i n t e r n a t i o n a l  o b s e r v e  t h e  m o o n  n i g h t .
I n  t h i s  w e b i n a r  t h e  s p e a k e r  e x p l a i n e d  a b o u t  t h e  b a s i c  f e a t u r e s  o f  t h e  M o o n  l i k e  t h e  n e a r  s i d e  o f
M o o n  w h i c h  i n c l u d e s  C r a t e r s ,  M a r e s ,  R e g o l i t h ,  T e r r a r i a  a n d  R a y s .  W e  a l s o  i d e n t i f i e d  s o m e  b a s i c
f e a t u r e s  t h a t  w e r e  v i s i b l e  o n  t h a t  d a y  s u c h  a s  t h e  c r a t e r s  l i k e T h i o p h i l l u s ,  C r i l l u s  a n d  C a t h e r i n a ,
L a c u s  M o r t i s  ( L a k e  o f  d e a t h ) ,  R i m a  A r i a d a r e u s ,  M e s s i e r  c r a t e r ,  R u p e s  A l t a e  a n d  V a l l i s  R h e i t a .
S t u d e n t s  f r o m  i A s t r o n o m e r  p r o g r a m  n a m e d  V a n i  g o y a l  ( N e w  D e l h i ) ,  S h a u r y a  b a i t u l e  ( N a g p u r ) ,  D a k s h
R a t h i  ( C h e n n a i )  o b s e r v e d  t h e  M o o n  f r o m  t h e i r  p l a c e s  a n d  c o n d u c t e d  l i v e  o b s e r v a t i o n  f o r  t h e i r
f r i e n d s ,  f a m i l y  a n d  f o r  o t h e r  s t u d e n t s .  O n e  s t u d e n t  A b d u l  R e h m a n  Y a q u b  K h a n c h e  f r o m  M u m b a i  l e d
t h e  c l a s s  V I  g o v e r n m e n t  s c h o o l  k i d s  t o  a  M o o n  o b s e r v a t i o n .

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

Javed Alam
Space Educator.

N O V E M B E R  2 0 2 2
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D IWAL I  CELEBRAT ION 2022

"A l l  wo rk  and  no  p l a y  made  Jack  a  du l l  boy " .  The re fo re ,  i t ’ s  impo r t an t  t ha t  we  i ndu lge  ou r
Spac i ans  i n  r ec rea t i ona l  ac t i v i t i e s  to  r e j u vena te  t he i r  m inds  and  i ncu l ca te  a  sense  o f  un i t y
and  f r i endsh ip .  I n  t he  sp i r i t  o f  imb ib i ng  t h i s  i n  ou r  wo rk  cu l t u re ,  we  ce l eb r a ted  D iwa l i  i n
ou r  o f f i ce  w i t h  g rea t  pomp and  ce remony .  We  i n vo l ved  Spac i ans  i n  v a r i ous  t eam-bu i l d i ng
ac t i v i t i e s  a s  we l l  a s  had  de l i c i ous  food  toge the r .  We  a l so  pe r fo rmed  cake-cu t t i ng  a s  a
ges tu re  to  ce l eb r a te  a l l  t he  b i r t hdays  t ha t  f a l l  i n  t he  mon th  o f  Oc tobe r .  Eve r yone  en joyed
the  day  and  i t  was  a  memorab l e  even t  f o r  e ve r yone .

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

Ranadeep Das
Space Educator.

N O V E M B E R  2 0 2 2
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I t  was  a l l  abou t  t e l e scopes ,  p l ane t s  and  s t a r s  a t  Ve l l o r e  I n s t i t u te  o f  Techno logy  du r i ng
the i r  G ra 'V IT ' a s  2K22  even t  o rgan i zed  by  V IT  s te l l a r  c l ub  named  "Kep l e r ' s  g i f t "  i n
co l l abo ra t i on  w i t h  SPACE I nd i a  a t  1 s t  o f  Oc tobe r  2022 .
We  we re  g l ad  to  see  t ha t  a round  200  s t uden t s  has  en ro l l ed  fo r  t he  wo rkshop  and  t h i s
r ea l l y  shows  how much  peop le  a re  i nqu i s i t i v e  abou t  know ing  and  obse r v i ng  t he  cosmos
a round  us .
S tuden t s  w i t nessed  p l ane t s  and  s t a r s  t h rough  te l e scope  and  whe re  t h r i l l ed  to  see  Jup i t e r
w i t h  Ga l i l e an  Moons  and  d i f f e ren t i a l  bands ,  Sa tu rn  a l ong  w i t h  i t s  beau t i f u l  r i ngs  and  some
g l impse  o f  ou r  ce l e s t i a l  ne i ghbo r  t he  Moon .
S tuden t s  a l so  go t  i n -dep th  know ledge  abou t  t e l e scopes  and  i t s  u sage ,  i t s  wo rk i ng  and  a l l
p a r t s  i n  de ta i l s .  Va r i ous  k i nds  o f  t e l e scopes  we re  shown  to  t he  aud i ence ,  r e f r ac to r s ,
r e f l ec to r s ,  A l t -Az  Moun t s ,  Dobson i an  Moun t s ,  Equa to r i a l  Moun t s ,  v a r i ous  ape r t u res  and
Foca l  l eng th  t e l e scopes .  Ob jec t s  we re  a l so  shown  th rough  va r i ous  eye-p i eces  to
unde r s t and  t he  d i f f e rences .  
They  we re  t hen  g i ven  t e l e scopes  to  a s semb le ,  a l i gn  and  focus  ob j ec t s  t h rough  te l e scopes
themse l ves  each  one  ge t t i ng  and  hands-on  expe r i ence  fo r  t he  same .
S tuden t s  t ho rough l y  en joyed  wo rkshops  and  we re  i n sp i r ed  to  t ake  up  a s t ronomy  and  space
sc i ences  i n  f u t u re .  A f t e r  t he  wo rkshop  we  rece i ved  many  que r i e s  o f  ca ree r s ,  i n t e rn sh ip ,
vo l un tee r i ng ,  h i ghe r  s t ud i e s  and  RnD  i n  t he  f i e l d  o f  a s t ronomy  and  space  sc i ences .
The  even t  was  conduc ted  a s  a  pa r t  o f  " I n t e rna t i ona l  obse r ve  t he  Moon  N igh t " .
He re  we  p resen t  some  o f  t he  p i c t u res  f r om the  even t  a t  V IT .

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om
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SPACE A rcade  conduc ted  a  sc i ence  expo  on  a l l  k i nds  o f  As t ronom ica l  equ ipmen t ' s  a t  SRM
Ins t i t u te  o f  Sc i ence  and  Techno logy  du r i ng  t he i r  "AARUUSH 2K22 "  even t  on  28 th ,  29 th  and
30 th  Oc tobe r .  Aa ruush  i s  a  na t i ona l  Leve l  Techno-Managemen t  Fes t  o rgan i zed  by  SRMIST
eve r y  yea r .  One  o f  t he  l a rges t  i n  t he  na t i on ,  Aa ruush  p rov i des  a  p l a t f o rm  fo r  t he  bes t
b r a i n s  a l l  o ve r  t he  coun t r y  to  conve rge  t he i r  t a l en t s  w i t h  compet i t i on  and  pu t  i n to  u se
the i r  t echn i ca l  s k i l l s  and  managemen t  concep t .
S tuden t s  had  a  hands  on  expe r i ence  o f  v a r i ous  t e l e scopes  and  B i nocu l a r s ,  i t s  wo rk i ng  and
a l l  pa r t s  i n  de ta i l s .  D i f f e ren t  t e l e scope  mode l s  we re  shown  to  t he  aud i ence ,  r e f r ac to r s ,
r e f l ec to r s ,  A l t -Az  Moun t s ,  Dobson i an  Moun t s ,  Equa to r i a l  Moun t s ,  v a r i ous  ape r t u res  and
Foca l  l eng th  t e l e scopes .  Ob jec t s  we re  a l so  shown  th rough  va r i ous  eye-p i eces  to
unde r s t and  t he  d i f f e rences .

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

TELESCOPE EXPO AT 'SRM' UNIVERSITY

More  t han  200  s t uden t s  showed  the i r  i n t e res t  i n  t he  f i e l d  o f  As t ronomy  and  enqu i r ed  abou t   
v a r i ous  k i nds  o f  t e l e scopes  and  t he i r  app l i c a t i ons .

N O V E M B E R  2 0 2 2
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PIONEERING QUANTUM PHYSICISTS WIN NOBEL
PRIZE IN PHYSICS

The Committee noted in a press statement that the award was “for exper iments with entangled photons,
establ ishing the violat ion of Bel l  inequal i t ies and pioneer ing quantum information science” .
Quantum mechanics is the physics of sub atomic part ic les.  I ts main character ist ic that makes quantum
information science possible is known as ‘quantum entanglement’ .
The work of the three laureates provided a deeper understanding of quantum entanglement.  I t  paved the way for
quantum information science, quantum computing and quantum cryptography,  according to Thors Hans Hansson,
an expert on quantum entanglement and a member of the Nobel Committee for physics Quantum cryptography
has created avenues for the most secure communicat ion networks,  a l ready demonstrated by scient ists around
the world.  Quantum computers ,  in the near future,  would be able to carry out complex computat ions not possible
for the most powerful  present day supercomputers at breakneck speeds.

The Nobel  Committee of the Royal  Swedish Academy of Sciences conferred the Nobel  Pr ize in
Physics for  2022 on Ala in Aspect ,  John F Clauser  and Anton Zei l inger  October 4 .  The three
physic ists  were awarded for  their  p ioneer ing and groundbreaking work in  quantum information
science.
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Einstein,  Bohr and Schrodinger
Whatever happens to one part ic le ,  a lso happens to the other i f  both are quantum entangled. This is the case
even i f  both part ic les are at distance.
The idea for quantum entanglement dates back to the very foundat ions of quantum mechanics which began with
Albert Einstein ,  Nei ls Bohr and Erwin Schrodinger .  The Nobel Committee stated that this year ’s pr ize was also in
honour of these pioneers.
Einstein famously cal led entanglement “spooky act ion at a distance” .  I t  may have also brought about his oft
quoted statement ,  “ I  at any rate am convinced that God does not play dice” .
He meant that a good theory should be able to make precise predict ions and not dabble in probabi l i t ies ,  which
is one of the pr imary character ist ics of quantum mechanics.
Schrodinger ,  on the other hand, thought there was more to entanglement.  He said:  “Entanglement is not ‘one’
but rather ‘ the’  character ist ic tra it  of quantum mechanics.”
In 1935, Einstein ,  Bor is Podolsky and Nathan Rosen came up with a thought exper iment.  The exper iment
concluded that there was hidden information in the form of var iables within quantum entangled part ic les.
This data informed them about what results to display in an exper iment.  This somehow meant nature,  especia l ly
what made up quantum part ic les ,  was a tr ickster .

(From left: Alain Aspect, John Clauser and Anton Zeilinger)
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This changed in the 1960s when John Stewart Bel l  developed a mathematical  inequal i ty .  This stated that i f  a
large number of measurements of the hidden var iables were conducted, the correlat ion between the results
could not exceed a certain value.
This in turn meant that no local h idden var iable theory could reproduce al l  the results of quantum mechanics.
But quantum mechanics a lso predicts that a certain k ind of exper iment can violate Bel l ’s inequal i ty .  This results
in a stronger correlat ion than would otherwise be possible.
Such an exper iment was f i rst demonstrated by Clauser in 1974. “When he took the measurements ,  they
supported quantum mechanics by clear ly v io lat ing a Bel l  inequal i ty .  This means that quantum mechanics cannot
be replaced by a theory that uses hidden var iables , ”  the Nobel press statement said.
There were st i l l  some problems with Clauser ’s exper iment which were then worked upon by Aspect .  He
developed an exper iment wherein he switched off the measurement sett ings of the instruments after the
entangled pair  of part ic les had left their  source. Therefore,  the in it ia l  sett ings of the exper iment could not
inf luence the result .
Later ,  Zei l inger started using entangled quantum states with advanced tools and instruments.  His group was able
to demonstrate quantum teleportat ion which aids in moving quantum information from one entangled part ic le to
the other at a faraway distance for the f i rst t ime.
Zei l inger a lso clar i f ied that whi le physical  te leportat ion was st i l l  in the realm of science f ict ion,  quantum
teleportat ion could ferry a l l  the information of a mass,  any mass,  of entangled part ic les to another mass of
entangled part ic les in the future.  Once the information was transferred, new mass would have the same
character ist ics as the or iginal  mass.  “ Information def ines indiv idual i ty rather than matter , ”  he stated.
Zei l inger a lso said that the pr ize is an encouragement to young scient ists to take up the f ie ld and that there are
a lot of fundamental  quest ions about quantum entanglement that st i l l  remain to be answered.

There were no instruments avai lable at the t ime to implement the thought exper iment in the real  wor ld and know
more about the hidden var iables.
The idea of quantum entanglement remained more of a phi losophical  quest ion rather than a quest ion of physics
for many years after this ,  according to Thors Hans Hansson, an expert on quantum entanglement and a member
of the Nobel Committee for physics.  Zei l inger ,  over a phone cal l  with the Committee,  a lso stated that when he
had entered the f ie ld i t  was more phi losophy than physics.  Yet ,  he was supported by his then supervisor .
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(Image credit: Johan Jarnestad/ The Royal Swedish Academy of Sciences)
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(From left: Einstein, Schrodinger and Bohr)

Quantum entanglement enables a range of futuristic technologies.
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"OneWeb"  -  The  London  based  sa te l l i t e  company ,  i s  back  on  t r ack  w i th  the  l aunch  o f
anothe r  36  spacec ra f t  fo r  i t s  g l oba l  b roadband  i n te rne t  s y s tem .

I N D I A ' S  M O S T  P O W E R F U L  R O C K E T  L A U N C H E S  3 6
O N E W E B  I N T E R N E T  S A T E L L I T E S  I N T O  O R B I T

GALACTICA

Srihar ikota ,  India ,  23 October 2022:  OneWeb conf i rmed the successfu l  deployment of  36 sate l l i tes
launched by New Space Ind ia L imited (NSIL) ,  f rom the Sat ish Dhawan Space Centre (SDSC- SHAR) in
Sr ihar ikota ,  Ind ia .  Th is  launch by ISRO and NSIL is  one of  the b iggest commerc ia l  orders by Ind ia ’s
premier  space organizat ion ,  and the f i rst  us ing the LVM3 rocket .
The LVM3 (Launch Vehic le Mark-3) is  the same as the Geosynchronous Sate l l i te Launch Vehic le Mark-3
(GSLV-Mk3) ,  but has a s l ight ly  d i f ferent name when orb i ts  other than a geosynchronous one are being
serv iced.  I t  i s  Ind ia 's  largest  and most capable rocket .
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The  l i f t -o f f  took  p l ace  on  Sunday ,  23 rd
October  2022  a t  00 .07h rs  loca l  t ime .
OneWeb ’s  sate l l i tes  separated
successfu l l y  f rom the  rocket  and  were
d i spensed  in  n ine  phases  over  a  pe r iod
of  1  hour  and  15  m inutes ,  w i th  s igna l
acqu i s i t ion  on  a l l  36  sate l l i tes
conf i rmed .
The  s i tua t ion  fo r  OneWeb was  look ing
ve ry  uncer ta in  back  i n  March .  The
company ' s  p l ans  were  knocked  o f f
cou rse  by  the  war  i n  Uk ra ine .  The
conf l i c t ,  and  the  resu l t i ng  Weste rn
sanct ions  aga ins t  Russ i a ,  l ed  to  the
f i rm los ing  access  to  Russ i an  Soyuz
rockets .
Wi th  on l y  two-th i rds  o f  i t s  sa te l l i t es  i n
o rb i t ,  OneWeb had  to  move  qu ick l y  to
secu re  r ides  on  o the r  ca r r i e r s .  Dea l s
were  s t ruck  w i th  Amer ican  rocket
p rov ide rs  SpaceX and  Re la t i v i t y  Space ,
and  Ind ia ' s  New Space  Ind ia  L im i ted ,
the  commerc ia l  a rm o f  I nd i a ' s  space
agency ,  I s ro ,  wh ich  marke ts  the  LVM3 .
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OneWeb is  a l ready offer ing h igh-speed broadband connect ions to beta customers above 50 degrees
North and South .  Th is  latest  launch and another before the end of  the year  wi l l  pu l l  coverage c loser to
the equator .  "We need to get these launches away that  we' re doing before Chr istmas ,  and that  wi l l  enable
us to turn on the serv ice f rom 25 degrees North and 25 degrees South .  Then we' l l  complete the ro l l-out
of  the conste l lat ion by spr ing ,  which enables us to complete g loba l  commerc ia l  serv ice by the end of  next
year , "  OneWeb CEO Nei l  Masterson sa id .

An artist's il lustration of a OneWeb internet
satellite in orbit. (Image credit: OneWeb)
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FROM THE EYES OF WEBB - NOVEMBER 2022

Astronomers looking into the ear ly universe have made a surpr is ing discovery using NASA’s James
Webb Space Telescope: a c luster of massive galaxies in the process of forming around an extremely
red quasar .  The result wi l l  expand our understanding of how galaxy clusters in the ear ly universe
came together and formed the cosmic web we see today.
A quasar ,  a specia l  type of act ive galact ic nucleus (AGN),  is a compact region with a supermassive
black hole at the center of a galaxy.  Gas fa l l ing into a supermassive black hole makes the quasar
br ight enough to outshine al l  the galaxy’s stars .
The quasar Webb explored, cal led SDSS J165202.64+172852.3 ,  existed 11 .5 bi l l ion years ago. I t  is
unusual ly red not just because of i ts intr ins ic red color ,  but a lso because the galaxy’s l ight has been
redshifted by i ts vast distance. That made Webb, having unparal le led sensit iv i ty in infrared
wavelengths,  perfect ly suited to examine the galaxy in detai l .

This quasar is one of the most powerful  known galact ic nuclei  that ’s been seen at such an extreme
distance. Astronomers had speculated that the quasar ’s extreme emission could cause a “galact ic
wind,”  pushing free gas out of i ts host galaxy and possibly great ly inf luencing future star formation
there.
To invest igate the movement of the gas,  dust and stel lar mater ia l  in the galaxy,  the team used the
telescope’s Near Infrared Spectrograph (NIRSpec) .  This powerful  instrument uses a technique cal led
spectroscopy to look at the movement of var ious outf lows and winds surrounding the quasar .
NIRSpec can s imultaneously gather spectra across the telescope’s whole f ie ld of v iew, instead of just
from one point at a t ime, enabl ing Webb to s imultaneously examine the quasar ,  i ts galaxy and the
wider surroundings.

NASA’s Webb Uncovers Dense Cosmic Knot
in The Early Universe

GALACTICA
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NASA’s James Webb Space Telescope has captured a lush,  h ighly detai led landscape of the iconic
"Pi l lars of Creat ion" where new stars are forming within dense clouds of gas and dust .  The three-
dimensional pi l lars look l ike majest ic rock formations,  but are far more permeable.  These columns are
made up of cool interstel lar gas and dust that appear at t imes semi-transparent in near-infrared l ight .
Webb’s new view of the Pi l lars of Creat ion,  which were f i rst made famous when imaged by NASA’s
Hubble Space Telescope in 1995, wi l l  help researchers revamp their models of star formation by
ident i fy ing far more precise counts of newly formed stars ,  a long with the quant it ies of gas and dust
in the region. Over t ime, they wi l l  begin to bui ld a c learer understanding of how stars form and burst
out of these dusty c louds over mi l l ions of years .

Newly formed stars are the scene-stealers in this image from Webb’s Near-Infrared Camera
(NIRCam). These are the br ight red orbs that typical ly have diffract ion spikes and l ie outside one of
the dusty pi l lars .  When knots with suff ic ient mass form within the pi l lars of gas and dust ,  they begin
to col lapse under their  own gravity ,  s lowly heat up, and eventual ly form new stars .
What about those wavy l ines that look l ike lava at the edges of some pi l lars? These are eject ions
from stars that are st i l l  forming within the gas and dust .  Young stars per iodical ly shoot out
supersonic jets that col l ide with c louds of mater ia l ,  l ike these thick pi l lars .  This sometimes also
results in bow shocks,  which can form wavy patterns l ike a boat does as i t  moves through water .  The
cr imson glow comes from the energet ic hydrogen molecules that result from jets and shocks. This is
evident in the second and third pi l lars from the top – the NIRCam image is pract ical ly puls ing with
their act iv i ty .  These young stars are est imated to be only a few hundred thousand years old.

Webb Takes Star-Filled Portrait of
Pillars of Creation
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Although it  may appear that near-infrared l ight has a l lowed Webb to “pierce through” the clouds to
reveal great cosmic distances beyond the pi l lars ,  there are a lmost no galaxies in this v iew. Instead, a
mix of translucent gas and dust known as the interstel lar medium in the densest part of our Mi lky
Way galaxy’s disk blocks our v iew to much of the of the deeper universe.
This scene was f i rst imaged by Hubble in 1995 and revis i ted in 2014, but many other observator ies
have also stared deeply at this region. Each advanced instrument offers researchers new detai ls
about this region,  which is pract ical ly overf lowing with stars .  This t ight ly cropped image is set within
the vast Eagle Nebula ,  which l ies 6,500 l ight-years away.

According to NASA, turning gas into dust requires specif ic condit ions and ingredients ,  somewhat l ike
turning f lour into bread. Hydrogen is the most common element found in stars and it  can’t form dust
on its own. But the Wolf-Rayet system sheds so much mass that they also eject complex elements
that are otherwise found deep in a star ’s inter ior ,  including Carbon.
After they are emitted, these elements in the stel lar wind cool down and are then compressed at the
locat ion where the winds from the two stars meet ,  l ike when a baker uses their  hands to knead
dough.

GALACTICA
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NASA’s James Webb Space Telescope cont inues to reveal images that give a look at the distant
universe. The latest is an image of concentr ic dust r ings emitted by a pair  of stars ,  which are over
5,000 l ight years away from Earth.  The pair  is col lect ively known as Wolf-Rayet 140 and Webb Space
telescope captures the stel lar winds in this image that NASA has shared.
Stel lar winds are streams of gas that stars blow into space. When these two stars came close
together ,  their  stel lar winds met and compressed the gas,  creat ing dust in the process.  The orbit of
these stars br ings them together about once every eight years .  These r ings mark the passage of t ime
just l ike the growth r ings on a tree.

J W S T  H A S  S P O T T E D  B I Z A R R E  R I N G S  O F
D U S T  A R O U N D  A  D Y I N G  S T A R

The unique rings captured by the Webb telescope originated from a rare pair of stars about 5,000 light
years away. (Image credit: NASA, ESA, CSA, STScI, JPL-Caltech)
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“We’re looking at over a century of dust product ion from this system. The image also i l lustrates just
how sensit ive this te lescope is .  Before,  we were only able to see two dust r ings,  using ground-based
telescopes. Now we see at least 17 of them,” said Ryan Lau, an astronomer at NSF’s NOIRLab, in a
NASA press statement.  Lau is the lead author of a new study on the Wolf-Rayet system, publ ished
yesterday in the journal  Nature Astronomy.
There are other Wolf-Rayet systems that form dust but none of them make r ings l ike Wolf-Rayet 140
does. The formation of the r ings happens because the orbit of the Wolf-Rayet star in the system is
elongated and not circular .  The gas is only under enough pressure to form dust when the stars come
close together and their  winds col l ide.
The Webb telescope is uniquely suited to help scient ists study the dust r ings because its instruments
detect infrared l ight .  Webb’s MIRI (Mid-Infrared Instrument) detects the longest infrared
wavelengths,  which means that i t  can see much colder objects ,  l ike the dust r ings.

GALACTICA
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James Webb Space Telescope Snaps Image of
Two Galaxies Merging

The James Webb Space Telescope has captured an image of a pair  of interact ing galaxies ,  together
designated as IC 1623. Indiv idual ly ,  the two galaxies are known as IC 1623 A and IC 1623 B. The pair
of galaxies are at a distance of 270 mi l l ion l ightyears from the Earth ,  in the direct ion of the Northern
constel lat ion of Cetus,  or The Whale.  The two galaxies are in the process of merging into a s ingle
galaxy,  with the col l is ion dr iv ing an intense per iod of star formation,  known as a starburst .  The rate of
star formation in IC 1623 is more than 20 t imes that of the Mi lky Way.

The size of the Sun in comparison with the two stars in the WR 140 system. 
(Image credit: NASA/JPL-Caltech)

Hubble and Webb images of IC 1623. (Image credit: ESA/Webb, NASA and CSA, L Armus and A Evans,
Acknowledgement: R Colombari)
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There are intense infrared emissions from the merger because the galaxies are in a starburst state.
The merging galaxies may also be in the process of forming a supermassive black hole.  The luminous
core of the merger is both extremely br ight and extremely compact ,  result ing in the diffract ion spikes
seen in the image. The diffract ion spike is created by the l ight interact ing with the support structures
within Webb, and are part icular ly not iceable in images of targets containing br ight sources.
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The pair of merging galaxies known as IC 1623 photographed by the James Webb Space Telescope.
(Image credit: ESA/Webb, NASA & CSA, L. Armus & A. Evans)
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IC 1623 is part icular ly br ight in the infrared frequencies ,  making it  a suitable target for Webb. The
scient i f ic data is accompanied by observat ions of the same target by the Hubble Space Telescope in
optical  frequencies.  The data from Webb reveals interstel lar dust ,  the br ight core of the merger ,
heated gas and dust ,  as wel l  as the stel lar nurser ies where new stars are being born. The Hubble and
Webb images together reveal the distorted spira l  arms of the interact ing pair  of galaxies.  IC 1623 is a
wel l-studied interact ing pair  of galaxies ,  and has been observed by other astronomical instruments
before. The infrared gaze of Webb was able to peer through an obscur ing band of mater ia l ,  that had
blocked the view of Hubble.

Webb Offers  Never-Before-Seen Detai ls  of  an
Ear ly  Universe

The James Webb Space Telescope has revealed surpr is ing new detai ls in a distant galaxy from the
ear ly universe designated as MACS0647-JD. The distant galaxy is gravitat ional ly lensed by the closer
galaxy cluster MACS0647, causing the image of MACS0647-JD to appear three t imes in the capture.
MACS0647-JD is at a distance of 13.26 bi l l ion l ightyears from the Earth ,  in the direct ion of the
constel lat ion of Camelopardal is .  For a t ime, MACS0647-JD was the most distant galaxy and object
known. MACS0647-JD has a redshift  of of 11 ,  which means it  was formed within the f i rst 400 mi l l ion
years of the Big Bang. The galaxy was also imaged by the Hubble Space Telescope, which was only
able to image it  as a smal l  red spot.  The image captured by Webb has revealed surpr is ing new
detai ls ,  and what appears to be two clumps of stars instead of one. I t  is not c lear i f  the two groups
of stars are from different galaxies ,  or the same galaxies.  MACS0647-JD may be a galaxy merger
from the ear ly universe.
The astronomer who discovered MACS0647-JD ten years ago, Dan Coe says,  " I  d iscovered this galaxy
MACS0647-JD 10 years ago with the Hubble Space Telescope. At the t ime, I 'd never worked on high
redshift  galaxies ,  and then I  found this one that was potent ia l ly the most distant at redshift  11 ,  about
97 percent of the way back to the big bang.
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With Hubble,  i t  was just this pale ,  red dot .  We could tel l  i t  was real ly smal l ,  just a t iny galaxy in
the f i rst 400 mi l l ion years of the universe. Now we look with Webb, and we're able to resolve
TWO objects!  We're act ively discussing whether these are two galaxies or two clumps of stars
within a galaxy.  We don't know, but these are the quest ions that Webb is designed to help us
answer. "
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(MACS0647-JD lensed by MACS0647, with the white boxes showing the three images.)
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Scient ists were wait ing for Webb to become
operat ional to learn more about MACS0647-JD. The
biggest and most expensive space telescope to be
ever deployed is doing exact ly what i t  was designed
for ,  and reveal ing more information about the most
distant objects in the universe. For the f i rst t ime,
Webb is a l lowing astronomers to invest igate the
ear l iest galaxies to form. The researchers intend to
conduct a more detai led study of MACS0647-JD.
According to scient ists ,  before the launch of James
Webb, scient ists could not study galaxies in detai l
in the ear ly Universe. There were only a few dozen
young galaxies known to science. But now a new
generat ion space telescope is taking pictures with
hundreds of the most distant galaxies.  These
discover ies wi l l  help to understand how the universe
evolved over t ime, and how our Mi lky Way galaxy
formed.

One of the clumps of stars is redder than the other ,  with the bluer one having regions of act ive
star formation,  or stel lar nurser ies.  The redder object has older stars and is more dusty.  
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I N D I A ’ S  ‘ M A N G A L Y A A N ’  R U N S  O U T  O F  F U E L ;
I S R O  S A Y S  ‘ L I N K  L O S T ’

The Rs.450 crore Mars Orbiter Mission was launched onboard PSLV-C25 on November f ive ,  2013,  and
the MOM spacecraft was successful ly inserted into Mart ian orbit on September 24, 2014 in i ts f i rst
attempt.  “Right now, there is no fuel left .  The satel l i te battery has drained,”  said sources in the Indian
Space Research Organizat ion ( ISRO). “The l ink has been lost” .  There was,  however ,  no off ic ia l  word
from the country ’s nat ional space agency,  headquartered in Bengaluru.
With fuel on board,  ISRO had been performing orbita l  maneuvers on MOM spacecraft to take it  to a
new orbit to avoid an impending ecl ipse in the past .
“But recent ly there were back-to-back ecl ipses including one that lasted seven-and-half  hours , ”
off ic ia ls said on condit ion of anonymity ,  not ing that a l l  the propel lant on board the ageing satel l i te
had been consumed.
“As the satel l i te battery is designed to handle ecl ipse durat ion of only about one hour and 40
minutes,  a longer ecl ipse would drain the battery beyond the safe l imit , ”  another off ic ia l  said.

Captured the f i rst photos of the far s ide of Mars '  moon Deimos.
Enhanced our understanding of the composit ion of several  gases in the Mart ian exosphere.
Quanti f ied the alt i tude where the Mart ian atmosphere transit ions from a CO2-rich regime to
atomic Oxygen-r ich regime dur ing the local evening.
Discover ing "suprathermal"  Argon-40 atoms in the Mart ian exosphere,  h int ing at why the red
planet lost most of i ts atmosphere.
Observed many Mart ian dust storms and advanced our understanding of their  workings.
Helped to generated an at las of Mars.
Recorded var iat ions in Mars '  ice caps.

Mangalyaan was modest ly equipped with f ive instruments – a color camera,  the Lyman Alpha
Photometer used to measure the composit ion of Mars '  upper atmosphere,  a thermal imaging
spectrometer ,  another named the "Mars Exospher ic Neutra l  Composit ion Analyzer , "  and a methane
sensor .
Those instruments nonetheless produced plenty of data.  ISRO l isted the fol lowing achievements of
the mission:

India’s maiden mission to Mars — ‘Mangalyaan’ may have finally completed its long innings after
over a decade of its launch. The Mars Orbiter Mission (MOM) has, reportedly, run out of
propellant, and its battery drained beyond the safe limit, fueling speculation that the
interplanetary mission has completed its journey.
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MASSIVE SPACE ROCK IMPACT COULD
HAVE 'INSTANTLY' CREATED THE MOON
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B i l l i ons  o f  yea rs  ago ,  a  ve rs ion  o f  ou r  Ea r th  tha t  l ooks  ve ry  d i f fe ren t  than  the  one  we l i ve  on  today  was
h i t  by  an  ob jec t  about  the  s i ze  o f  Mars ,  ca l l ed  The ia  –  and  out  o f  tha t  co l l i s i on  the  Moon was  fo rmed .
How exac t l y  tha t  fo rmat ion  occu r red  i s  a  sc ien t i f i c  puzz le  resea rche rs  have  s tud ied  fo r  decades ,
w i thout  a  conc lus i ve  answer .
Most  theor ies  c l a im the  Moon fo rmed out  o f  the  debr i s  o f  th i s  co l l i s i on ,  coa lesc ing  i n  o rb i t  ove r  months
o r  yea rs .  A  new s imu la t ion  pu ts  fo r th  a  d i f fe ren t  theory  –  the  Moon may  have  fo rmed immed ia te l y ,  i n  a
mat te r  o f  hou rs ,  when  mate r i a l  f rom the  Ea r th  and  The ia  was  l aunched d i rec t l y  i n to  o rb i t  a f te r  the
impact .
A Puzz le  of  P laneta ry  H i s to ry
Prev ious l y  p reva i l i ng  theor ies  cou ld  exp la in  some aspects  o f  the  Moon ’ s  p roper t i es  qu i te  we l l ,  such  as
i t s  mass  and  o rb i t ,  bu t  w i th  some ma jo r  cavea ts .  One  outs tand ing  mys te ry  has  been  why  the
compos i t i on  o f  the  Moon i s  so  s im i l a r  to  Ea r th ' s .  Sc ien t i s t s  can  s tudy  the  compos i t i on  o f  a  mate r i a l
based  on  i t s  i so top ic  s igna tu re ,  a  chemica l  c l ue  to  how and  where  an  ob jec t  was  c rea ted .  The  l una r
samp les  sc ien t i s t s  have  been  ab le  to  s tudy  i n  l abs  show ve ry  s im i l a r  i so top ic  s igna tu res  to  rocks  f rom
Ear th ,  un l i ke  rocks  f rom Mars  o r  e l sewhere  i n  the  so l a r  sys tem.  Th i s  makes  i t  l i ke l y  tha t  much  o f  the
mate r i a l  t ha t  makes  up  the  Moon o r ig ina l l y  came f rom Ea r th .
I n  p rev ious  scena r ios  where  The ia  sp rayed  out  i n to  o rb i t  and  m ixed  w i th  on l y  a  l i t t l e  mate r i a l  f rom
Ear th ,  i t ’ s  l ess  l i ke l y  we ’d  see  such  s t rong  s im i l a r i t i es  –  un less  The ia  was  a l so  i so top ica l l y  s im i l a r  to
Ea r th ,  an  un l i ke l y  co inc idence .  I n  th i s  theory ,  more  Ea r th  mate r i a l  i s  used  to  c rea te  the  Moon ,
pa r t i cu l a r l y  i t s  ou te r  l aye rs ,  wh ich  cou ld  he lp  to  exp la in  th i s  s im i l a r i t y  i n  compos i t i on .

The simulation screenshot shows a stream of ejected material created by a giant impact coalesces into the body
that would become the moon. (Image credit: Dr. Jacob Kegerreis)

The re  have  been  o the r  theor ies  p roposed  to  exp la in  these  s im i l a r i t i es  i n  compos i t i on ,  such  as  the
synes t i a  mode l  –  where  the  Moon i s  fo rmed ins ide  a  sw i r l  o f  vapor i zed  rock  f rom the  co l l i s i on  –  bu t
these  a rguab l y  s t rugg le  to  exp la in  the  Moon ’ s  cu r ren t  o rb i t .
Th i s  f as te r ,  s i ng le-s tage  fo rmat ion  theory  o f fe r s  a  c leane r  and  more
e legant  exp lana t ion  fo r  both  these  ou ts tand ing  i s sues .  I t  cou ld  a l so
g i ve  new ways  to  f i nd  answers  fo r  o the r  unso l ved  mys te r i es .  Th i s
scena r io  can  pu t  the  Moon in to  a  w ide  o rb i t  w i th  an  i n te r io r  tha t  i sn ' t
fu l l y  mo l ten ,  po ten t i a l l y  exp la in ing  p roper t i es  l i ke  the  Moon ' s  t i l t ed
orb i t  and  th in  c rus t  –  mak ing  i t  one  o f  the  most  en t i c i ng  exp lana t ions
fo r  the  Moon ’ s  o r ig ins  ye t .
Get t i ng  c lose r  to  con f i rm ing  wh ich  o f  these  theor ies  i s  co r rec t  w i l l
r equ i re  ana l ys i s  o f  fu tu re  l una r  samp les  b rought  back  to  Ea r th  fo r
s tudy  f rom NASA’s  fu tu re  Ar temis  m iss ions .
A Shared  Or ig in
“The  more  we lea rn  about  how the  Moon came to  be ,  the  more  we
d i scove r  about  the  evo lu t ion  o f  ou r  own Ea r th , ”  sa id  V incent  Eke ,  a
resea rche r  a t  Durham Un ive rs i t y  and  a  co-author  on  the  paper .  “The i r
h i s to r i es  a re  i n te r tw ined  –  and  cou ld  be  echoed in  the  s to r i es  o f
o the r  p l ane ts  changed by  s im i l a r  o r  ve ry  d i f fe ren t  co l l i s i ons . ”
The  cosmos  i s  f i l l ed  w i th  co l l i s i ons  –  impacts  a re  an  essent i a l  pa r t  o f
how p laneta ry  bod ies  fo rm and  evo l ve .  The  bet te r  sc ien t i s t s  can
s imu la te  and  ana l yze  what ’ s  a t  p l ay  i n  these  co l l i s i ons ,  the  more
prepa red  we a re  to  unders tand  how a  p l ane t  cou ld  evo l ve  to  be
hab i tab le  l i ke  ou r  own Ea r th .
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Since 2018 ,  NASA’s  InS ight  miss ion to  Mars  has  recorded se ismic  waves f rom more than
1 ,300 Mars  quakes in  i t s  quest  to  probe the in terna l  s t ructure  of  the red p lanet .  The so la r
pane ls  o f  the car-s ized robot ic  l ander  have become caked wi th  Mart ian  dust ,  and NASA
sc ient i s ts  expect  i t  w i l l  complete ly  power  down by the end of  2022 .
But  the in terna l  rumbl ings  of  our  p lanetary  ne ighbor  a ren ’ t  the on ly  th ings  that  InS ight ’ s
se ismometers  detect :  they  a l so  p ick  up the thuds of  space rocks  c rash ing in to  the Mart ian
so i l .  I n  new research pub l i shed in  Nature  Geosc ience ,  we used data  f rom InS ight  to  detect
and locate  four  h igh-speed meteoro id  co l l i s ions ,  and then t racked down the resu l t ing
craters  in  sate l l i te  images f rom NASA’s  Mars  Reconna issance Orb i te r .

Mart ian  meteor i tes
I ncoming meteoro ids  make waves in  the atmosphere and a l so  the ground .  The atmosphere
of  Mars  i s  equ iva lent  to  1% of  the Ear th ' s ,  and has  a  d i f fe rent  chemica l  compos i t ion .  Th is
means meteor  events  on Mars  take a  d i f fe rent  form.
For  meteor  events  la rge enough to  drop a  meteor i te ,  the fa te  of  the meteor i te  and any
resu l t ing crater  i s  d i f fe rent  f rom what  we have come to expect  on our  home p lanet .
Here on Ear th ,  o r  on the moon ,  s ing le  c raters  a re  the norm.  On Mars ,  however ,  about  ha l f
the t ime a  h igh-speed space rock w i l l  burs t  in  the atmosphere shor t l y  before  impact ,
resu l t ing in  a  t ight l y  grouped c luster  o f  c ra ters .  The separat ion of  these ind iv idua l
f ragments  rema ins  c lose at  ground leve l ,  fo rming a  c lus ter  o f  sma l l  impacts .
Record ing space rock impacts
Sc ient i s ts  have detected the v ib rat ions  f rom meteoro id  a i rburs ts  us ing se ismic  detectors
numerous t imes ,  inc lud ing a  recent  survey  of  br ight  meteors  above Aust ra l i a .
However ,  on ly  once has  a  h igh-speed space rock crash ing in to  the ground been observed
both v i sua l l y  and wi th  modern se ismic  equ ipment .  Th is  was an impact  c rater  that  formed in
2007 near  the v i l l age of  Carancas  in  Peru .
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Rocks  f rom space
The So la r  System is  fu l l  o f  re la t i ve ly  sma l l
rocks  ca l led meteoro ids ,  and i t ’ s  common
for  them to co l l ide  w i th  p lanets .  When a
meteoro id  encounters  a  p lanet  w i th  an
atmosphere ,  i t  heats  up due to  f r ic t ion and
may burn  up ent i re ly  before  reach ing the
ground .
On Ear th ,  we know these incoming
meteoro ids  as  shoot ing s ta rs ,  o r  meteors :
beaut i fu l  events  to  observe in  the n ight
sky .  Somet imes a  meteoro id  exp lodes when
i t  reaches the th icker  a tmosphere c loser  to
the ground ,  c reat ing a  spectacu la r  a i rburs t .
Occas iona l l y ,  a  space rock surv ives  i t s  f ie ry
path  th rough the a i r  and drops to  the
ground ,  where i t  i s  known as  a  meteor i te .
A few of  these meteor i tes  h i t  the sur face
at  such speed they b las t  a  ho le  in  the
ground ca l led an impact  c rater .

(A sketch of how an incoming space rock makes
waves that InSight can detect and interpret)
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NASA says its mission to knock an asteroid off course — a test of planetary defense — succeeded beyond its
expectations.
The Double Asteroid Redirection Test (DART) slammed a spacecraft into one asteroid to see if it could change its
orbit around another asteroid. In fact, It did. About 7 mil l ion miles away from Earth, the asteroid Dimorphos is in
orbit around a larger asteroid called Didymos. It usually takes 11 hours 55 minutes for Dimorphos to make a
complete orbit. After the DART spacecraft made impact two weeks ago, that orbit has shortened to 11 hours, 23
minutes: a 32-minute change.
"This is a watershed moment for defense," NASA Administrator Bil l Nelson said on Tuesday. "This mission shows
that NASA is trying to be ready for whatever the universe throws at us." The two asteroids pose no threat to Earth,
but the test is proof of concept that if another asteroid does appear headed in Earth's direction, scientists have a
way of pushing it off course.

NASA CONFIRMED THAT THE DART MISSIONNASA CONFIRMED THAT THE DART MISSION
IMPACT CHANGED ASTEROID’S MOTIONIMPACT CHANGED ASTEROID’S MOTION
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A push for planetary defense
"For the first time ever, humanity has changed the orbit of a planetary body," said Lori Glaze, director of the
Planetary Science Division at NASA. The time was shortened by pushing Dimorphos, which has a diameter of
about 525 feet, into a sl ightly closer orbit around Didymos. What pushed it closer was a combination of the
kinetic force of the impact as well as the ejecta — dust and rock that was blown off the asteroid's surface when
the spacecraft hit.
Observers measured the time of the orbit by looking through telescopes in Chile and South Africa at the timing
of when one asteroid eclipsed the other.
Visibi l ity from Earth isn't great, so they were essential ly looking at how often they saw "dips in brightness" from
the area, according to Nancy Chabot, the DART coordination lead at the Johns Hopkins Applied Physics
Laboratory. Planetary radar facil it ies in California and West Virginia were also used to measure orbit times.
NASA initial ly predicted the orbit would be shortened by somewhere around 10 minutes, but estimates ranged
from only a few minutes to "several tens of minutes," Glaze said, putting the 32-minute change in the upper
range. The orbit time is accurate to within plus or minus two minutes, she said. Now that the test has proved
successful , if an asteroid one day threatens Earth, scientists should get to work years ahead of time, according to
Glaze. "We are capable of deflecting an asteroid," she said.
But the mission only caused a 4% change in orbit time, so "the more time we have for that l itt le nudge the better
off we are," Glaze added. NASA expects to continue monitoring the asteroids through early next year. A European
spacecraft is scheduled to arrive at the Didymos system in 2027 to investigate the asteroids in more detail .
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T H I S  B I Z A R R E  O B J E C T  I S  F A S T E R  T H A N
L I G H T ?  W H A T  D I D  H U B B L E  C A P T U R E D ?
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A mighty collision and a super-fast jet
According to the known laws of physics, nothing can travel faster than light. And it’s rare to see any space
objects traveling at speeds anywhere even close to the speed of l ight, although some relativistic jets from
exotic phenomena like black holes, pulsars and quasars do sometimes move nearly that fast. But now
astronomers have found a super-fast jet, plowing through space at speeds greater than 99.97% the speed of
light. Wow!
NASA said on October 12, 2022, that astronomers used the Hubble Space Telescope to measure the speed of
this jet, which they believe sprang into being when two neutron stars coll ided. They’ve named this event
GW170817 and said the energy from the coll ision was comparable to that of a supernova, or exploding star,
which can emit more energy in a few seconds than our sun wil l radiate in its l ifetime of bil l ions of years.

Super-fast jet faster than light?
By combining the different observations, they were able to pinpoint
the explosion site. The Hubble measurement showed the jet was
moving at an apparent velocity of seven times the speed of l ight.
The radio observations show the jet later had decelerated to an
apparent speed of four times faster than the speed of l ight.
But, as noted at the top of this page, nothing can travel faster than
light, according to the known laws of physics. So today’s
astronomers agree that this superluminal motion is an i l lusion. The
astronomers explained: Because the jet is approaching Earth at
nearly the speed of l ight, the l ight it emits at a later time has a
shorter distance to go. In essence the jet is chasing its own light. In
actuality, more time has passed between the jet’s emission of the
light than the observer thinks. This causes the object’s velocity to be
overestimated – in this case seemingly exceeding the speed of l ight.
Why astronomers are excited?
These astronomers called the work “a significant breakthrough” for
two emerging and interrelated fields of study. One is time-domain
astronomy (studying how space objects change over time). And the
other is multi-messenger astronomy (using various sorts of signals,
l ike l ight and gravitational waves, to study a single astrophysical
object or event). This work also paves the way for more precision
studies of neutron star mergers.

In August 2017, astronomers witnessed an incredible explosion in space — two ultra-dense neutron stars coll ided
head-on, releasing an extraordinari ly powerful jet of radiation.
Two days later, the Hubble Space Telescope was on the scene studying that jet. Now, five years after the event,
which was astronomers' first detection of gravitational waves from neutron stars, researchers have finally been
able to measure the speed of the jet.

An artist's interpretation of a collision
between two neutron stars.

(Image credit: Elizabeth Wheatley (STScI))

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

Some of the debris blasts away in particle jets moving at nearly the speed of light,
producing a brief burst of gamma-rays.
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Saturn
Saturn is high in the sky after sunset –
golden in color, shining steadily,  perfect
for observing in the evening.

LUNAR CALENDAR
IMPORTANCE OF MOON PHASES

FOR STARGAZERS
One might wonder why it is important to refer moon
phases for star gazing. The reason is that the phases of
the Moon reflects a great deal of illumination, 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
like Full Moon, waxing or waning gibbous, the first or
third quarter Moon offers a time to zoom in and witness
the features of the Moon.

WHAT'S UP IN THE SKY - NOVEMBER 2022

Mercury
Mercury is lost in morning light early
November and then is barely visible
after twilight at month’s end.

Venus
Hidden in the sun’s glare. It’ll return to
our evening sky before the year ends.

Mars
Mars rises in the east a few hours
after sunset. It’s very red now and
brighter than most stars.

Uranus
Uranus opposition on November 9, making
it an all-night target during November.

Neptune
Well positioned binocular planet
throughout the month.

PLANETS VISIBILITY

BRIGHT DEEP SKY OBJECTS

The Andromeda Galaxy, also known
as  M31, originally the Andromeda
Nebula, is a barred spiral galaxy
with an apparent magnitude of 3.4,
the Andromeda Galaxy is among the
brightest of the Messier objects,
and is visible to the naked eye from
Earth on moonless nights, even
when viewed from areas with
moderate light pollution.

Pierre Méchain, a French astronomer
and colleague of Charles Messier,
discovered the globular cluster M72 in
1780. At 50,000 light-years from
Earth, M72 is located in the
constellation Aquarius and has an
apparent magnitude of 9.4. The cluster
appears as a faint patch of light in
small telescopes, and the best time to
observe it is during November.

The Small Magellanic Cloud (SMC) is
an irregular dwarf galaxy located only
7,000 light years outside our Milky
Way galaxy. It is one of the few
galaxies that can be seen with  naked
eye. The galaxy is located across
both the constellations of Tucana &
part of Hydrus and has an apparent
magnitude of 2.7.

Jupiter
Jupiter is easy to spot, brighter than
all the stars. It’s high in the east after
sunset and sets earlier each night.

Messier 103 is a pretty small open
cluster in the constellation of
Cassiopeia. The cluster lies at a
distance of 10,000 light years from
Earth and has an apparent magnitude
of 7.4. Its designation in the New
General Catalogue is NGC 581. M103
was discovered in 1781 by Pierre
Méchain, who is also to thank for many
other objects in the Messier catalog. 
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Pléiades Neo is a very high resolut ion optical  constel lat ion of four ident ical  satel l i tes phased at 90° from
each other .  The constel lat ion provides cont inuity for the Pléiades mission,  with enhanced performance in
terms of accuracy,  react iv i ty and frequency. Fast tasking, h igh agi l i ty and a huge volume of data are the
main advantages of the mission. The constel lat ion is manufactured, owned and operated by Airbus Defence
and Space.
Pléiades Neo 3,  the f i rst satel l i te in the constel lat ion,  was launched on 28 Apri l  2021 ,  fo l lowed by Pléiades
Neo 4 on 16 August 2021.  Pléiades Neo 5 and 6 are planned to be launched dur ing 2022. The constel lat ion
remains operat ional .
The last two satel l i tes of the Airbus-bui l t ,  owned and operated Pléiades Neo constel lat ion are on track for
launch later this year ,  fo l lowing successful  f inal  tests in Toulouse’s c lean rooms.
Fol lowing the seamless paral le l  integrat ion of both Pléiades Neo 5 and 6 satel l i tes ,  and the successful
conclusion of the environment (thermal vacuum, acoust ic ,  v ibrat ion) test campaign, both f inal  spacecraft
are now ready to complete the Pléiades Neo constel lat ion.
Both satel l i tes are due to be launched simultaneously on the Vega C European launcher from Kourou, in
French Guiana. To tackle this dual launch, the Airbus space engineers came up with a smart and eff ic ient
dispenser-free design,  where the satel l i tes are stacked on top of each other ,  l inked only by a c lamp band.
This compact dispenser-free launch conf igurat ion saves volume and mass,  as wel l  as reducing cost .
Simultaneously test ing both satel l i tes in their  stacked launch conf igurat ion enabled s ignif icant t ime saving,
with only four days needed to pass both the three axes Sine test ing and the acoust ic test .
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ROCKET LAUNCHES IN NOVEMBER 2022

Next-gen optical  instrument
High resolut ion Pléiades Neo imagery offers an
unmatched level of detai l ,  including more
vis ibi l i ty of smal l  objects such as vehic les and
road markings. This level of detect ion,
recognit ion and ident i f icat ion provides more
ground truth for image analysts and improves
rel iabi l i ty for machine learning capabi l i t ies .
The constel lat ion also wi l l  del iver higher
geolocat ion accuracy and deeper spectra l  band
information,  a l lowing more insights to be der ived
for var ious appl icat ions,  including the monitor ing
of strategic s ites ,  commercia l  act iv i t ies ,  mar it ime
zones and the environment;  a long with mapping,
infrastructure and urban development.  
Reshaping Earth observation-based services
In today’s constant ly changing environment
where information is key,  Pléiades Neo imaging
enables fresh topographic mapping for many
appl icat ions.  The satel l i tes br ing a s ignif icant
level of information required for precise large-
scale mapping in the mi l i tary and civ i l ian
contexts up to 1 :2000 scale ,  whi le the intraday
revis it  rate with the constel lat ion’s four ident ical
satel l i tes enables rapid acquis it ions with
frequent updates for any product layer .
Addit ional ly ,  Plé iades Neo’s agi l i ty ensures mult i-
stereo acquis it ions in one s ingle pass – which is
essent ia l  in bui ld ing topographic maps.
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PLÉIADES NEO SATELLITES ARE READY TO
JOIN REST OF FAMILY

The Pléiades Neo 5 and 6 Earth observation satellites will launch aboard an Arianespace
Vega-C rocket for Airbus from Kourou, French Guiana.

P le i ades  Neo 5  and  6  spot ted  by  P le i ades  Neo 3
a f te r  l and ing  a t  Cayenne  A i rpo r t ,  F rench  Gu iana .

Cred i t  A i rbus  DS 2022
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ATLAS 5 LAUNCH FROM CALIFORNIA
DELAYED FOR BATTERY REPLACEMENT

The final flight of an Atlas 5 rocket from California has been delayed from Nov. 1 until no
earlier than Nov. 9 to replace a battery on the launcher’s Centaur upper stage, United Launch
Alliance and NASA officials said.
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Forecasters use data from polar-orbiting satellites to help predict weather three to seven days in advance,
while NOAA’s GOES weather satellites in geostationary orbit provide real-time monitoring of severe
weather and tropical cyclones.
The LOFTID secondary payload on the Atlas 5 rocket will test an inflatable heat shield design that could
be used in the future to help land massive cargo on Mars. ULA partnered with NASA on the re-entry tech
demo experiment because the company could use a similar heat shield system to help it recover rocket
engines from the next-generation Vulcan rocket for refurbishment and reuse.

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

The Atlas 5 rocket’s Centaur upper stage will place the JPSS 2 weather satellite into polar orbit for NOAA
and NASA, then the rocket stage will perform a deorbit burn and deploy a joint ULA-NASA re-entry
technology experiment named LOFTID, or the Low-Earth Orbit Flight Test of an Inflatable Decelerator.
The mission will have to wait until no earlier than Nov. 9 to blast off from Vandenberg Space Force Base in
California. The launch time Nov. 9 is set for 0925 GMT.
The rocket is fully stacked on its launch pad at Vandenberg to begin a mission that will close long chapters
in the history of the Atlas rocket program. It will mark the final flight of an Atlas rocket from Vandenberg,
and the last Atlas 5 rocket to fly with the vehicle’s classic 4-meter-diameter (13-foot) payload fairing.
There are 20 more Atlas 5 rocket flights on ULA’s schedule in the next few years, including the JPSS 2
mission. ULA is phasing out the Atlas 5 rocket, along with its other legacy rocket, the Delta 4. There are
two Delta 4-Heavy rockets left on ULA’s launch manifest.

The Atlas 5 and Delta 4 rockets will be replaced by the next-generation Vulcan Centaur launcher, which
ULA says will be cheaper to build and operate, and will exceed the capabilities of the company’s previous
vehicles. The JPSS 2 weather satellite is the second in NOAA’s newest generation of observatories
gathering data on Earth’s atmosphere and oceans, mapping and monitoring wildfires and volcanoes, and
measuring dust and smoke in the air. JPSS 2 will also track the health of the ozone layer. 
Built by Northrop Grumman, the JPSS 2 spacecraft is the third satellite in NOAA’s Joint Polar Satellite
System series of weather observatories. It follows the launch of the Suomi NPP and JPSS 1 weather
satellites in 2011 and 2017, both on ULA’s now-retired Delta 2 rocket.
JPSS 2 will fly at an altitude of 824 kilometers, allowing its four instruments to collect data over the same
location on Earth twice per day, once in sunlight and once at nighttime, as the planet rotates underneath
the satellite’s orbit. The new satellite will be renamed NOAA 21 after it reaches orbit, continuing a line of
U.S. government weather satellites dating back to 1960. 

The first stage of ULA’s Atlas 5 rocket was lifted onto its launch
stand. Credit: USSF 30th Space Wing/Steve Gerlich)

The Atlas 5’s payload containing the JPSS &
LOFTID was moved to the launch pad.
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NASA Sets TV Coverage for Cygnus Cargo
Launch to International Space Station

NASA and commercia l  cargo provider Northrop Grumman are target ing 5:50 a.m. EST, Sunday,  Nov.
6,  for launch of the company’s 18th resupply mission to the Internat ional Space Stat ion.
Live coverage of the launch from NASA’s Wal lops Fl ight Faci l i ty in Wal lops Is land, Virgin ia ,  wi l l  a i r
on NASA Televis ion. Watch l ive beginning at 5:30 a.m. on the agency’s website at :
www.nasa.gov/l ive
Loaded with approximately 8,200 pounds of research,  crew suppl ies ,  and hardware,  Northrop
Grumman’s Cygnus cargo spacecraft wi l l  launch on the company’s Antares rocket from Virginia
Space’s Mid-Atlant ic Regional Spaceport .  I t  wi l l  arr ive at the space stat ion on Tuesday,  Nov. 8.
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Lift Off Date: November 6, 2022

A faci l i ty and study that attempt to advance the 3D biological  pr int ing of human t issue in space.
A study taking advantage of microgravity to better understand catastrophic mudflows that can
occur after wi ldf i res.
Uganda and Zimbabwe’s f i rst satel l i tes developed as a part of the BIRDS program, an
interdiscipl inary project for non-space far ing countr ies.
An invest igat ion into how microgravity inf luences ovary funct ion.
An exper iment that studies i f  changes space-grown plants undergo to adapt to microgravity can
be transmitted through seeds to the next generat ion.
Hardware to be insta l led outside the stat ion in preparat ion for the insta l lat ion of Rol l-Out Solar
Arrays.

Highl ights of hardware and space station research faci l itated by samples and equipment aboard
this Cygnus are:

The Cygnus spacecraft is scheduled to remain at the space stat ion unt i l  late January 2023 when it
wi l l  depart ,  d isposing of several  tons of trash dur ing a destruct ive re-entry into Earth’s atmosphere.
This Cygnus is dubbed the Sal ly Ride in honor of late NASA astronaut ,  physic ist ,  and f i rst American
woman to f ly in space, Sal ly Ride. Ride spent 14 days across two space shutt le missions performing
science exper iments ,  making observat ions of Earth ,  deploying satel l i tes ,  and conduct ing technology
demonstrat ions.  She was an advocate for divers ity and representat ion in science and dedicated
much of her l i fe to inspir ing young people,  part icular ly young women, to pursue careers in science,
technology,  engineer ing,  and math f ie lds.  

Northrop Grummans’s Cygnus space freighter, with its prominent cymbal-shaped UltraFlex solar arrays, is
pictured Feb. 21, 2022, approaching the ISS carrying 8,300 pounds of new science experiments, crew
supplies, and station hardware to replenish the Expedition 66 crew. (Credits: NASA)
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SpaceX Launches - November 2022

SpaceX CRS-26 ,  a l so  known as  SpX-26 ,  i s  a  Commerc ia l  Resupp l y  Se rv i ce  m iss ion  to  the
In te rna t iona l  Space  Sta t ion  ( ISS)  schedu led  to  be  l aunched on  20  November  2022 .  The
miss ion  i s  cont rac ted  by  NASA and  w i l l  be  f l own by  SpaceX us ing  a  Cargo  Dragon .  Th i s
w i l l  be  the  s i x th  f l i gh t  fo r  SpaceX under  NASA 's  CRS Phase  2  cont rac t  awarded  i n  Janua ry
2016 .
Cargo  Dragon
SpaceX p lans  to  reuse  the  Cargo  Dragons  up  to  f i ve  t imes .  The  Cargo  Dragon  w i l l  l aunch
w i thout  SuperDraco  abor t  eng ines ,  w i thout  sea ts ,  cockp i t  cont ro l s  and  the  l i f e  suppor t
sys tem requ i red  to  sus ta in  as t ronauts  i n  space .  Dragon  2  improves  on  Dragon  1  i n  seve ra l
ways ,  i nc lud ing  l essened re fu rb i shment  t ime ,  l ead ing  to  shor te r  pe r iods  between  f l i gh ts .
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SPACEX'S FALCON 9 ROCKET WILL
LAUNCH DRAGON 2 SPACECRAFT TO ISS

Dragon CRS-2 SpX-26
Type:  Resupply
Launch Cost :  $52 ,000 ,000
26th commerc ia l  resupply  serv ices
miss ion to the Internat iona l  Space Stat ion
operated by SpaceX.  The f l ight  wi l l  be
conducted under  the second Commerc ia l
Resupply  Serv ices contract  wi th  NASA.
Cargo Dragon 2 br ings suppl ies  and
pay loads ,  inc lud ing cr i t ica l  mater ia ls  to
d i rect ly  support  sc ience and research
invest igat ions that  occur  onboard the
orb i t ing laboratory .
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HOTBIRD 13G BY FALCON 9 BLOCK 5

What Is  The Eutelsat  Hotbird 13G?
In  short ,  the Eute lsat  Hotbi rd 13G
sate l l i te is  a te lecommunicat ions
sate l l i te .  The sate l l i te has an
est imated l i fet ime of  15 years and
wi l l  be replac ing the Hotbi rd 13 B ,
C,  and D respect ive ly  which lasted
about 14 years .  The increased Ku
band capaci ty  on the newly update
Hotbi rd 13F and 13G sate l l i tes now
only requi res two sate l l i tes to be at
Eute lsat ’s  East  pos i t ion in
geostat ionary orb i t  instead of  the
pr ior  three .

L i f t  Off  Date :  November  03 ,  2022
SpaceX w i l l  be  l aunch ing  the  Hotb i rd  13G sa te l l i t e  on  the i r  5 1 s t  m i ss ion  o f  the  yea r .  The
4 ,500  kg  (99 ,000  lb )  sa te l l i t e  w i l l  l aunch  a top  a  Fa lcon  9  rocket  f rom Space  Launch
Comp lex  40  (SLC-40) ,  Cape  Canave ra l  Space  Force  Sta t ion  i n  F lo r ida ,  USA .  Hotb i rd  13F
was  bu i l t  by  A i rbus  Defense  and  Space  fo r  jo in t  opera t ion  by  the  Eu ropean  Space  Agency
and  Eute l sa t .

Two so lar  panels  generate 22 kW of power to enable ef f ic ient  use of  80 Ku band
transponders .  That tota ls  160 Ku band t ransponders between both sate l l i tes in  same pos i t ion .

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



SPACEX TO LAUNCH FALCON HEAVY ROCKET
FOR U.S. SPACE FORCE MISSION

SpaceX will launch a Falcon Heavy rocket on 1st of November for the first time in more
than three years as part of a U.S. Space Force mission.
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This launch will be the first time a Falcon Heavy rocket is lifted off since June 2019 and will be just the
fourth mission ever for the rocket, which debuted in 2018
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Nov. 1: A SpaceX Falcon-Heavy will launch the USSF 44 mission for the U.S. Space Force. The mission will
deploy two payloads into geosynchronous orbit, one of which is the military's TETRA 1 microsatellite. The
launch is scheduled for 5:25 a.m. EDT (0925 GMT).
"The threat for showers over land will be low going into the primary launch window Tuesday morning with
fog and stratus potentially around in the morning," Space Launch Delta 45 forecasters said Sunday.
"An isolated shower moving in from the Atlantic can't be ruled out, which will be the primary weather
concern for the launch."
The Falcon Heavy rocket's two side boosters are expected to land on Landing Zone 1 and Landing Zone 2
at the Cape Canaveral Space Force Station.
During the landing, viewers can expect to experience a double sonic boom from their re-entry into the
atmosphere. SpaceX has described the Falcon Heavy rocket as the "most powerful operational rocket in
the world by a factor of two."
It is composed of three Falcon 9 nine-engine cores whose 27 Merlin engines together generate more than
5 million pounds of thrust at liftoff, equal to approximately eighteen 747 aircraft.
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The  Maxa r-bu i l t  Ga laxy  3 1  and  Ga laxy  32  sa te l l i t es  fo r  I n te l sa t  have  a r r i ved  a t  Cape
Canavera l .  The  two geos ta t iona ry  commun ica t ions  sa te l l i t es  w i l l  l aunch  togethe r  i n  a
s tacked  con f igu ra t ion  a t  the  beg inn ing  o f  November  on  a  SpaceX Fa lcon  9  rocket .
I n te l sa t  ORDERED F IVE GEOSTAT IONARY COMMUNICAT IONS SATELL ITES f rom Maxa r  i n
2020  as  pa r t  o f  i t s  e f fo r t  to  t r ans i t i on  i t s  se rv i ces—un in te r rupted—as  pa r t  o f  the  U .S .
Federa l  Commun ica t ions  Commiss ion  (FCC)  p l an  to  rea l l oca te  pa r t s  o f  the  C-band
spect rum fo r  5G te r res t r i a l  w i re less  se rv i ces .
Ga laxy  3 1  and  Ga laxy  32  a re  bu i l t  on  Maxa r ’ s  p roven  1300-c lass  p l a t fo rm ,  wh ich  o f fe r s  the
f l ex ib i l i t y  and  power  needed fo r  a  b road  range  o f  cus tomer  m iss ions .
Maxa r  has  bu i l t  nea r l y  60  spacec ra f t  fo r  I n te l sa t  s i nce  the  1970s ,  i nc lud ing  these  sa te l l i t es .
The  l aunch  o f  Ga laxy  3 1  and  Ga laxy  32  w i l l  be  b roadcas t  on  SpaceX ’s  YouTube channe l .
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MAXAR DELIVERS INTELSAT’S GALAXY
31 AND GALAXY 32 TO LAUNCH BASE
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Galaxy 31 (left) and Galaxy 32 (right) are shown here at Maxar’s manufacturing facility in Palo Alto,
California, ahead of shipment to launch base.

STARL INK SATELL ITE  SER IES
Star l ink Group 2-4 |  Star l ink Group 4-37
SpaceX wi l l  launch two more batches of  Star l ink sate l l i tes in  the month of  November for  the i r
h igh-speed low earth orb i t  internet conste l lat ion on Fa lcon 9 B lock 5 rocket f rom Space
Launch Complex 4 ,  Vandenberg Space Force Base ,  Cal i forn ia .

A sate l l i te conste l lat ion is  a
group of  sate l l i tes that  work
in conjunct ion for  a common
purpose.  Current ly ,  SpaceX
plans to form a network of
11 ,716 sate l l i tes ;  however ,  in
2019 SpaceX f i led an
appl icat ion with the Federa l
Communicat ion Commiss ion
for  permiss ion to launch and
operate an addit iona l  30 ,000
sate l l i tes as part  of  phase 2
of Star l ink .  To put th is
number of  sate l l i tes into
perspect ive ,  th is  is  roughly
20 t imes more sate l l i tes than
were launched before 2019 .  
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PSLV C54 with Oceansat-3 (EOS-06) ,  4 x Astrocast-2 (Swiss) ,  INS-2B (Bhutansat) ,  Thybolt-1  & 2
(Dhruva)  and Anand (Pixxel)  -  November 2022
The PSLV-C54 is  the 55th miss ion of  the Ind ian Polar  Sate l l i te Launch Vehic le (PSLV) .  I t  wi l l  be
launched in November of  2022 with the EOS-06 sate l l i te and Thybolt  Sate l l i tes of  Dhruva Space f rom
Sat ish Dhawan Space Centre Sr ihar ikota .
Mission overview
The PSLV C54 rocket has four stages;  each one was se l f-conta ined,  with i ts  own propuls ion system,
thereby capable of  funct ion ing independent ly .  The f i rst  and th i rd stages used composi te so l id
propel lants ,  whi le the second and fourth stage use earth-storable l iqu id propel lant .
EOS-06
EOS-06,  a lso named Oceansat-3A,  is  an Ind ian sate l l i te des igned to prov ide serv ice cont inu i ty  for
operat iona l  users of  the Ocean Colour Monitor  (OCM) instrument on Oceansat-2 .  I t  wi l l  a lso enhance
the potent ia l  of  appl icat ions in other areas .  The main object ives of  OceanSat-3A are to study surface
winds and ocean surface strata ,  observat ion of  ch lorophy l l  concentrat ions ,  monitor ing of
phytoplankton b looms,  study of  atmospher ic aerosols  and suspended sediments in the water .
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ISRO TO LAUNCH EOS-06 AND
THYBOLT SATELLITE

Weight :  5kg
Dimensions :  10x10x34 cm
Number of  mechanica l  parts :  ~150
Number of  e lectron ic boards :  ~25

In addit ion ,  our  sate l l i tes have
propuls ion and deorbi t ing capabi l i t ies
to avoid debr is  in  space.  They take a
l i t t le  p iece of  everyone at  Astrocast
with them to orb i t .  Our team
members have a des ignated spot
near the so lar  panels  for  engrav ing ,
so that  not on ly  the i r  hard work is
impr inted in the sate l l i tes ,  but a lso a
n ice persona l  message.  There ’s  a
persona l  attachment to each
sate l l i te ,  that  is  why the team a lso
gets to choose the names of  the
sate l l i tes v ia  an interna l  vot ing
process .

Astrocast Nanosatel l i tes -  Swiss state-of-the-art  nanosatel l i tes
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NASA will launch the Artemis 1
moon mission on November 14
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Launch site: Launch Pad 39B at NASA’s Kennedy Space Center in Florida
Launch date: Nov. 14, 2022
Launch window: 12:07 a.m. EST to 1:16 p.m.
Mission Duration: 25 days, 11 hours, 21 minutes
Destination: distant retrograde orbit around the Moon
Targeted splashdown site: Pacific Ocean, off the coast of San Diego
Return speed: Up to 25,000 mph (40,000 kph)
Splashdown: Dec. 09, 2022

Artemis I is the first integrated test of NASA’s deep space exploration systems: the Orion spacecraft,
Space Launch System (SLS) rocket and the ground systems at the agency’s Kennedy Space Center in
Florida. The first in a series of increasingly complex missions, Artemis I is an uncrewed fl ight test that
wil l provide a foundation for human deep space exploration and demonstrate our commitment and
capabil ity to return humans to the Moon and extend beyond.

During this fl ight, Orion wil l launch atop the most powerful rocket in the world and fly farther than any
spacecraft built for humans has ever flown. Over the course of the mission, it wil l travel 280,000 miles
(450,000 kilometers) from Earth and 40,000 miles (64,000 kilometers) beyond the far side of the
Moon. Orion wil l stay in space longer than any human spacecraft has without docking to a space
station and return home faster and hotter than ever before.

This first Artemis mission will demonstrate the
performance of both Orion and the SLS rocket
and test our capabilities to orbit the Moon and
return to Earth. The flight will pave the way for
future missions to the lunar vicinity, including
landing the first woman and first person of
color on the surface of the Moon.
With Artemis I, NASA sets the stage for human
exploration into deep space, where astronauts
will build and begin testing the systems near
the Moon needed for lunar surface missions
and exploration to other destinations farther
from Earth, including Mars. With Artemis,
NASA will collaborate with industry and
international partners to establish long-term
exploration for the first time.
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A Rocket Lab Electron rocket wi l l  launch the "Catch Me If  You Can"
miss ion on Fr iday ,  November 4 ,  2022.
Mission Overview: Rocket Lab USA,  Inc .  a  leading launch and space systems company ,  today
conf i rmed that  i t  wi l l  at tempt to catch an E lectron rocket with a he l icopter  as i t  returns to Earth
from space dur ing the Company’s  next launch.
Rocket Lab’s  32 nd E lectron launch ,  the “Catch Me I f  You Can” miss ion ,  is  scheduled to launch
from Pad B at  Rocket Lab Launch Complex 1  dur ing a launch window opening on November 04,
UTC. E lectron wi l l  carry a sc ience research sate l l i te by space systems prov ider OHB Sweden for
the Swedish Nat iona l  Space Agency (SNSA) .
The Mesospher ic Ai rg low/Aerosol  Tomography and Spectroscopy (MATS) sate l l i te is  the bas is
for  the SNSA’s sc ience miss ion to invest igate atmospher ic waves and better  understand how
the upper layer  of  Earth ’s  atmosphere interacts with wind and weather patterns c loser to the
ground.  MATS was or ig ina l ly  due to f ly  on a Russ ian launch serv ice before the miss ion was
mani fested on Rocket Lab’s  E lectron .
“Catch Me I f  You Can” wi l l  see Rocket Lab attempt to capture the rocket ’s  f i rst  stage mid-a i r
with a he l icopter  as i t  returns f rom space.  Us ing a modif ied Sikorsky S-92 he l icopter  to catch
and secure the rocket by i ts  parachute l ine ,  Rocket Lab wi l l  br ing the captured stage back to i ts
Auck land Product ion Complex to be processed and assessed by engineers and technic ians for
poss ib le re-use.
Th is  E lectron recovery ef fort  fo l lows the catch of  an E lectron f i rst  stage dur ing Rocket Lab’s
f i rst  he l icopter  recovery attempt on the “There And Back Again”  launch in May ,  and the recovery
attempt for  th is  miss ion wi l l  fo l low the same concept of  operat ions as the prev ious launch.
Rocket Lab CEO and founder ,  Peter  Beck ,  says :  “Our f i rst  he l icopter  catch on ly a few months
ago proved we can do what we set out to do with E lectron ,  and we’ re eager to get the
hel icopter  back out there and advance our rocket reusabi l i ty  even further by br ing ing back a dry
stage for  the f i rst  t ime. ”
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**Note: Launch dates of missions are scheduled to be launched in November 2022 but
may subject to change. 
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ASTRONOMICAL EVENTS - NOVEMBER 2022
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M o o n ,  c o n s t e l l a t i o n ,  S a r o s
G r e a t e s t  e c l i p s e  t a k e s  p l a ce  5 . 8  d a y s  b e f o r e  t h e  m o o n  r e a c h e s  ap o g ee ,  i t s  f a r t h e s t  po i n t  f r om  Ea r t h
f o r  t h e  m o n t h .  S o ,  i t ’ s  a  r e l a t i v e l y  s m a l l - s i z ed  m o o n  d u r i n g  t h i s  e c l i p s e .  D u r i ng  t h e  e c l i p s e ,  t h e  m oon
i s  l o c a t e d  i n  t h e  d i r e c t i o n  o f  t h e  co n s t e l l a t i o n  A r i e s .
T h e  S a r o s  c a t a l o g  d e s c r i b e s  t h e  p e r i o d i c i t y  o f  e c l i p s e s .  T h i s  N o v e m b e r  8  t o t a l  e c l i p s e  be l on g s  t o
S a r o s  1 3 6 .  I t  i s  n u m b e r  2 0  o f  7 2  e c l i p s e s  i n  t h e  s e r i e s .  A l l  e c l i p s e s  i n  t h i s  s e r i e s  o c c u r  a t  t h e  m oon ’ s
a s c e n d i n g  n o d e .  T h e  m o o n  m o ve s  s o u t h w a rd  w i t h  r e s p ec t  t o  t h e  n o d e  w i t h  e a c h  s u c c e e d i n g  e c l i p s e  i n
t h e  s e r i e s .
T h e  i n s t a n t  o f  g r e a t e s t  e c l i p s e  –  w h e n  t h e  a x i s  o f  t h e  m o o n ’ s  s h a d o w  c o n e  p a s s e s  c l o s e s t  t o  E a r t h ’ s
c e n t e r .  T h i s  t o t a l  e c l i p s e  i s  c e n t r a l ,  m e a n i n g  t h e  m o o n ’ s  d i s k  a c t u a l l y  p a s s e s  t h r o u g h  t h e  a x i s  o f
E a r t h ’ s  u m b r a l  s h a d o w .  D u r i n g  t h e  e c l i p s e ,  t h e  m o o n  i s  l o c a t e d  i n  t h e  d i r e c t i o n  o f  t h e  c o n s t e l l a t i o n
A r i e s .
B e c a u s e  t h e y  a r e  s o  d e e p ,  s u ch  e c l i p s e s  t y p i c a l l y  h a ve  t h e  l o n g e s t  t o t a l  p h a s e s .  I n  t h i s  c a se ,  t h e
d u r a t i o n  o f  t o t a l i t y  l a s t s  a lm o s t  a n  h o u r  a n d  a  h a l f :  8 5 . 7  m i n u t e s .
H a l f - S a r o s  c y c l e
A  l u n a r  e c l i p s e  w i l l  b e  p r e c e d e d  a n d  f o l l o w e d  b y  so l a r  e c l i p s e s  b y  9  y e a r s  a n d  5 . 5  d a y s  ( a  h a l f  s a r o s ) .
T h i s  l u n a r  e c l i p s e  i s  r e l a t e d  t o  t w o  h y b r i d  s o l a r  e c l i p s e s  o f  S o l a r  S a r o s  1 4 3 .

L u n a r  E c l i p s e  2 0 2 2 :  A  t o t a l  l u n a r  e c l i p s e  w i l l  o c c u r  i n  t h e  m o n t h  o f  N o v e m b e r  t h i s  y e a r .  T h i s  wo u l d  be
t h e  s e c o n d  e c l i p s e  o f  t h e  m o o n  o f  t h e  y e a r  2 0 2 2 .  T h e  m a g n i t u d e  o f  t h e  e c l i p s e  w o u l d  b e  1 . 3 6 .
S i n c e  t h i s  i s  a  t o t a l  e c l i p s e ,  t h e  M o o n  w i l l  b e  e n t i r e l y  e n g u l f e d  i n  t h e  E a r t h ' s  s h a d o w  a t  t h e  t i m e  o f  t h e
m a x i m u m  e c l i p s e .  T h e  p a r t  o f  t h e  M o o n  i n s i d e  t h e  u m b r a l  s h a d o w  w i l l  b e  i l l u m i n a t e d  o n l y  b y  s u n l i g h t
r e f r a c t e d  t h r o u g h  E a r t h ' s  a t m o s p h e r e  a n d  b y  a  r e d d i s h  t i n t .  T h e  l o n g e s t  d u r a t i o n  o f  t o t a l i t y  w i l l  b e  1  ho u r
2 4  m i n u t e s  a n d  2 8  s e c o n d s .
E c l i p s e  V i s i b i l i t y :  I n  I n d i a ,  t o t a l  e c l i p s e  w o u l d  b e  v i s i b l e  o n l y  f r o m  e a s t e r n  p a r t s  w h e r e a s  t h e  r e s t  o f  t h e
c o u n t r y  w o u l d  s e e  a  p a r t i a l  e c l i p s e .

TOTAL LUNAR ECLIPSE - NOVEMBER 8

M e t o n i c  s e r i e s
T h i s  e c l i p s e  i s  t h e  t h i r d  o f  f i v e  M e t o n i c  c y c l e  l u n a r  e c l i p s e s  o n  t h e  s a m e  d a t e ,  8 – 9  N o v e m be r :
T h e  M e t o n i c  c y c l e  r e p e a t s  n e a r l y  e x a c t l y  e ve r y  1 9  y e a r s  a n d  r e p r e s e n t s  a  S a r o s  c y c l e  p l u s  o ne  l u n a r
y e a r .  B e c a u s e  i t  o ccu r s  o n  t h e  s a m e  c a l e n d a r  d a t e ,  t h e  e a r t h ' s  s h a d o w  w i l l  b e  i n  n e a r l y  t h e  s a m e
l o c a t i o n  r e l a t i v e  t o  t h e  b a ck g r o un d  s t a r s .
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T h e  L e o n i d  m e t e o r  s h o w e r  w i l l  b e  a c t i v e  f r o m  6  N o v e m b e r  t o  3 0  N o v e m b e r ,
p r o d u c i n g  i t s  p e a k  r a t e  o f  m e t e o r s  a r o u n d  1 8  N o v e m b e r .  a n d  i t  u s u a l l y  p e a k s  a r o u n d
N o v e m b e r  1 7  o r  1 8 .  T h e  s h o w e r  i s  c a l l e d  L e o n i d s  b e c a u s e  i t s  r a d i a n t ,  o r  t h e  p o i n t  i n
t h e  s k y  w h e r e  t h e  m e t e o r s  s e e m  t o  e m e r g e  f r o m ,  l i e s  i n  t h e  c o n s t e l l a t i o n  L e o .  T h e
r a d i a n t  r i s e s  b e f o r e  m i d n i g h t  a n d  i s  h i g h e s t  i n  t h e  s k y  a r o u n d  2  a . m .
C o m e t  T e m p e l - T u t t l e
T h e  L e o n i d s  o c c u r  w h e n  t h e  E a r t h  p a s s e s  t h r o u g h  t h e  d e b r i s  l e f t  b y  C o m e t  T e m p e l -
T u t t l e .  T h e  c o m e t  t a k e s  a r o u n d  3 3  y e a r s  t o  m a k e  o n e  o r b i t  a r o u n d  t h e  S u n .
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Image credit: National Astronomical
Observatory in Japan

LEONIDS METEOR SHOWER - 2022

Image credit: Time and Date.com

F i n d  a  s e c l u d e d  v i e w i n g  s p o t ,  a w a y  f r o m  t h e
c i t y  l i g h t s .  O n c e  a t  t h e  v e n u e ,  y o u r  e y e s  m a y
t a k e  1 5  t o  2 0  m i n u t e s  t o  g e t  u s e d  t o  t h e  d a r k .
D r e s s  f o r  t h e  w e a t h e r ,  a n d  m a k e  s u r e  y o u  a r e
c o m f o r t a b l e ,  e s p e c i a l l y  i f  y o u  p l a n  t o  s t a y  o u t
l o n g .  B r i n g  a  b l a n k e t  o r  a  c o m f o r t a b l e  c h a i r
w i t h  y o u — m e t e o r  w a t c h i n g  c a n  b e  a  w a i t i n g
g a m e .
O n c e  y o u  h a v e  f o u n d  y o u r  v i e w i n g  s p o t ,  l i e
d o w n  o n  t h e  g r o u n d  a n d  l o o k  a t  t h e  s k y .  Y o u
c a n  u s e  o u r  I n t e r a c t i v e  M e t e o r  S h o w e r  S k y
M a p  o r  t h e  t a b l e  a b o v e  t o  f i n d  t h e  d i r e c t i o n
o f  t h e  r a d i a n t ;  t h e  h i g h e r  t h e  r a d i a n t  i s  a b o v e
t h e  h o r i z o n ,  t h e  m o r e  m e t e o r s  y o u  a r e  l i k e l y
t o  s e e .
M e t e o r  s h o w e r s  a p p e a r  t o  o r i g i n a t e  f r o m  t h e
r a d i a n t ,  b u t  m e t e o r s  c a n  a p p e a r  i n  a n y  p a r t  o f
t h e  s k y .

H o w  t o  S e e  t h e  L e o n i d s
Y o u  d o n ' t  n e e d  a n y  s p e c i a l  e q u i p m e n t  o r  a  l o t  o f
s k i l l s  t o  v i e w  a  m e t e o r  s h o w e r .  E v e n  t h o u g h  a l l
y o u  r e a l l y  n e e d  i s  a  c l e a r  s k y ,  l o t s  o f  p a t i e n c e ,
a n d  o u r  h a n d y  I n t e r a c t i v e  M e t e o r  S h o w e r  S k y
M a p  w i t h  a  v i s i b i l i t y  c o n d i t i o n s  m e t e r  t o  s e e  a
m e t e o r  s h o w e r ,  t h e  f o l l o w i n g  t i p s  c a n  h e l p
m a x i m i z e  y o u r  s h o o t i n g  s t a r  v i e w i n g  e x p e r i e n c e .
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(Image credit: Newsweek)

Tempel-Tuttle comet. 
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W h e n  a n d  w h e r e  t o  w a t c h  i n  2 0 2 2 :  U r a n u s  i s  v i s i b l e  a s  a  n a k e d  e y e  o b j e c t  i n  a
d a r k  s k y  b y  p e o p l e  w i t h  g o o d  e y e s i g h t .  I t  i s  e a s i l y  v i s i b l e  i n  g o o d  b i n o c u l a r s  o r
a  t e l e s c o p e  i n  t h e  m o r n i n g  s k y  t h r o u g h  O c t o b e r .  B y  t h e  t i m e  o f  i t s  N o v e m b e r  9
o p p o s i t i o n ,  U r a n u s  i s  r i s i n g  i n  t h e  e a s t  a t  s u n s e t  a n d  i s  v i s i b l e  a l l  n i g h t .
B e c a u s e  U r a n u s  i s  o p p o s i t e  t h e  s u n  i n  e a r l y  N o v e m b e r  2 0 2 2 ,  i t  c l i m b s  h i g h e s t  u p
f o r  t h e  n i g h t  a t  m i d n i g h t .  S o ,  U r a n u s  s t a y s  o u t  a l l  n i g h t  l o n g .  A l s o ,  a r o u n d  t h e
t i m e  o f  o p p o s i t i o n ,  E a r t h ’ s  m o t i o n  b r i n g s  U r a n u s  c l o s e s t  t o  E a r t h  f o r  2 0 2 2 .  T h e
p l a n e t  s h i n e s  a t  i t s  b r i g h t e s t  i n  o u r  s k y .
H o w  o f t e n  i s  U r a n u s  a t  o p p o s i t i o n ?
U r a n u s  i s  t h e  s e v e n t h  p l a n e t  f r o m  o u r  s u n .  A  y e a r  o n  U r a n u s  i s  8 4 . 4  E a r t h - y e a r s
l o n g .  B e c a u s e  U r a n u s ’ s  o r b i t  a r o u n d  t h e  s u n  i s  s o  g i g a n t i c ,  a n d  b e c a u s e  E a r t h
w h i p s  a r o u n d  t h e  s u n  s o  q u i c k l y  i n  c o m p a r i s o n ,  U r a n u s ’ s  o p p o s i t i o n  d a t e  f a l l s
a b o u t  4  d a y s  l a t e r  e a c h  y e a r .
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D i s t a n c e  t o  U r a n u s :  A t

i t s  c l o s e s t  p o i n t  t o

E a r t h ,  U r a n u s  i s  s t i l l

t w i c e  a s  f a r  a w a y  f r o m

u s  a s  i t s  n e x t - d o o r

n e i g h b o r ,  S a t u r n .  A t

o p p o s i t i o n ,  U r a n u s  w i l l

b e  j u s t  s h y  o f  1 9

a s t r o n o m i c a l  u n i t s

( A U )  a w a y  f r o m  E a r t h

a n d  2 0  A U  f r o m  t h e

s u n .

URANUS AT OPPOSITION NOVEMBER 9, 2022

" O p p o s i t i o n  m a r k s  t h e  m i d d l e  o f  t h e  b e s t  t i m e  o f  y e a r  t o  s e e  a n  o u t e r  p l a n e t .
U r a n u s  r e a c h e s  a  y e a r l y  m a x i m u m  i n  b r i g h t n e s s   b r i g h t e s t  a t  + 5 . 6  m a g n i t u d e  s o  i t
i s  v i s i b l e  t o  t h e  u n a i d e d  e y e .  A r o u n d  t h e  s a m e  t i m e  a s  U r a n u s  r e a c h e s  o p p o s i t i o n ,
i t  i s  a l s o  m a k i n g  i t s  c l o s e s t  a p p r o a c h  t o  E a r t h . "

Best day to observe Uranus

I n  2 0 2 2 ,  U r a n u s  i s  q u i t e  c l o s e  t o  t h e  m o o n  d u r i n g  t h e  N o v e m b e r  8  l u n a r  e c l i p s e
m a k i n g  i t  e a s y  t o  f i n d  w h i l e  t h e  m o o n  i s  i n  t o t a l  e c l i p s e .

N O V E M B E R  2 0 2 2
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CONJUNCTIONS FOR THE MONTH
C o n j u n c t i o n  -  O c c a s i o n a l l y  t w o  o r  m o r e  o b j e c t s  m e e t  u p  w i t h  e a c h  o t h e r  i n  o u r  s k y .
A s t r o n o m e r s  u s e  t h e  w o r d  c o n j u n c t i o n  t o  d e s c r i b e  t h e s e  m e e t i n g s .  T e c h n i c a l l y  s p e a k i n g ,
o b j e c t s  a r e  s a i d  t o  b e  i n  c o n j u n c t i o n  i n  t h a t  i n s t a n t  w h e n  t h e y  h a v e  t h e  s a m e  r i g h t  a s c e n s i o n
o n  o u r  s k y ’ s  d o m e .  P r a c t i c a l l y  s p e a k i n g ,  o b j e c t s  i n  c o n j u n c t i o n  w i l l  l i k e l y  b e  v i s i b l e  n e a r
e a c h  o t h e r  f o r  s o m e  d a y s .
T h e  w o r d  c o n j u n c t i o n  c o m e s  f r o m  L a t i n ,  m e a n i n g  t o  j o i n  t o g e t h e r .  M a y b e  y o u  r e m e m b e r  t h e
o l d  C o n j u n c t i o n  J u n c t i o n  c a r t o o n s  f r o m  t h e  1 9 7 0 s .  I n  l a n g u a g e ,  c o n j u n c t i o n s  r e l a t e  t o
c l a u s e s  b r o u g h t  t o g e t h e r  i n  s e n t e n c e s  w i t h  w o r d s  l i k e  a n d .  I n  a s t r o n o m 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  m o 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 .
A n  a s t r o n o m i c a l  c o n j u n c t i o n  d e s c r i b e s  a  f e w  d i f f e r e n t  t y p e s  o f  m e e t i n g s .  T h e  f i r s t  t w o  t y p e s
w e ’ r e  d e s c r i b i n g  h e r e  –  i n f e r i o r  a n d  s u p e r i o r  c o n j u n c t i o n s  –  i n v o l v e  t h e  s u n  a n d  t h u s  c a n ’ t
b e  s e e n .

C o n j u n c t i o n  o f  M o o n  w i t h  S a t u r n
O n  N o v e m b e r  1 ,  2 0 2 2 ,  M o o n  a n d  S a t u r n  w i l l  b e
v e r y  c l o s e  t o  t o g e t h e r  i n  E a r l y  e v e n i n g  s k y .  T h e
M o o n  i s  a t  a  m a g n i t u d e  o f  - 1 2 . 1 ,  a n d  S a t u r n  a t  a
m a g n i t u d e  o f  0 . 4 .

C l o s e  e n c o u n t e r  o f  M o o n  a n d  J u p i t e r
O n  N o v e m b e r  4 ,  2 0 2 2 ,  M o o n  a n d  t h e  g i a n t  p l a n e t
J u p i t e r  w i l l  b e  v e r y  c l o s e  t o  t o g e t h e r  i n  E a r l y
e v e n i n g  s k y .  T h e  M o o n  i s  a t  a  m a g n i t u d e  o f
- 1 2 . 6 0 ,  a n d  J u p i t e r  a t  a  m a g n i t u d e  o f  - 2 . 6 3 .

C o n j u n c t i o n  o f  M o o n  a n d  P l e i a d e s
D a t e :  1 0 t h  N o v e m b e r ,  M o o n  w i l l  h a v e  a  c l o s e r
a p p r o a c h  w i t h  t h e  o p e n  s t a r  c l u s t e r  P l e i a d e s .
T h e  M o o n  i s  a t  a  m a g n i t u d e  o f  - 1 2 . 5 9 ,  a n d
P l e i a d e s  a t  a  m a g n i t u d e  o f  1 . 5 9 .  T h e y  w i l l  b e
i n  t h e  n o r t h e a s t  a s  n i g h t  b e g i n s  a n d  w i l l  c r o s s
t h e  s k y  t h r o u g h o u t  t h e  n i g h t .

C o n j u n c t i o n  o f  G i b b o u s  M o o n  w i t h  M a r s
O n  l a t e  e v e n i n g  o f  N o v e m b e r  1 1 ,  M a r s  i s  t h e
b r i g h t  o b j e c t  n e a r  t h e  w a n i n g  g i b b o u s  m o o n .
T h e y  w i l l  b e  i n  t h e  n o r t h e a s t  a f t e r  m i d  n i g h t
b e g i n s  a n d  w i l l  c r o s s  t h e  s k y  t h r o u g h o u t  t h e
n i g h t .  T h e  M o o n  i s  a t  a  m a g n i t u d e  o f  - 1 2 . 4 5 ,
a n d  M a r s  a t  a  m a g n i t u d e  o f  - 1 . 4 8 .  

Place: Chennai / Date: 11th November / Time: 9.00PM

Place: Chennai / Date: 4th November / Time: 6.30PM

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

Place: Chennai / Date: 1st November / Time: 6.30PM

Place: Chennai / Date: 10th November / Time: 7.45PM
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Neutron stars and Black holes are interesting things that the universe is composed of.  Scientists
al l  around the world are baffled by the characterist ics exhibited by both the celestial  objects.

THE FORMATION OF NEUTRON STARS
Sai Karthik
iAstronomer member, Space India.

STUDENT'S CORNER
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FORMATION OF NEUTRON STARS:
1)Neutron stars and black holes are formed from the remains of a supergiant ’s core. I f  the core’s
solar mass is 3 t imes or more,  then the core contracts to form a black hole.  Neutron stars are
formed when the core is lesser than 3 solar masses. The outer layers of a star are squeezed
inwards due to gravity and this leads to the fusion of hydrogen into hel ium which releases a
gigant ic amount of energy. This energy counterparts with force of gravity and this is how a star
remains stable.
2) When a star l ike our sun becomes unstable ,  i t  burns hel ium into oxygen and carbon and goes
through a giant phase; eat ing up al l  our terrestr ia l  p lanets.  I t  becomes a white dwarf .  When a star
having a mass 100 t imes than our sun starts dying, i t  becomes unstable and the balance between
radiat ion and gravity t ips off .  The core starts burning faster and the outer layers of the supergiant
expand. Due to this Gravity wins over the radiat ion and starts crushing the core. This makes it  fuse
into heavier and heavier e lements – carbon to neon in centur ies ,  neon to oxygen in a year ,  oxygen
to s i l icon to months,  s i l icon to i ron in a day. I ron cannot be fused and so there is no energy being
released to counterpart the force of gravity .

3)The core is crushed by the immense weight of the star
above it .  Now because of this the subatomic part ic les in the
core such as the protons and neutrons fuse together to
form neutrons. Al l  the neutrons which were formed due to
the fusing of protons and elect ions come close together
and are t ight ly packed due to the pressure of the enormous
weight of the star .  This is not only appl icable for the core,
the outer layers of the star together come close to each
other .  Gravity pul ls the outer layers at 25% of the speed of
l ight and Bang! ! ! !  A shockwave is re leased catapult ing the
rest of the star into space. This phenomenon is cal led the
supernova explosion. The remains of this star are a neutron
star ,  an object which is mi l l ion t imes the mass of our earth
compressed to 25 km radius.

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

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



Do you know the greatest threat to humanity that can make our
civilization extinct at any time and in an instant? It is the exact cause
of the extinction of the dinosaurs- Asteroids. 
Asteroids and other small objects pose a significant threat to
humanity. It is common for asteroids to hit Earth. Hundreds of
meteorites fall to the surface of the Earth every year. Occasionally
some large rocks fall to the surface of the planet and cause immense
damage. In 2013, the Chelyabinsk meteor burst over Russia, injuring
hundreds.
Scientists are doing several studies to avert asteroid strikes on Earth.
The International Astronomical Search Collaboration is a campaign
that helps citizen scientists search for asteroids in a simple
procedure. This has also led to the discovery of thousands of
asteroids, near-earth objects, and minor planets.
The Dart mission by Nasa was a recent test mission to change the
course of an asteroid. It is a form of planetary defense against near-
Earth objects. In it, a satellite intentionally rammed itself into an
asteroid redirecting it in another direction. It crashed into the moonlet
asteroid of Didymos i.e., Dimorphous. 
The main reason for the mission was to redirect Dimorphous a little
closer to the main asteroid- Didymos.
The satellite also had an inbuilt camera, which allowed us to see it
crash into the asteroid.
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Mission Dart
Sourajit Mandal
iAstronomer member.

Aditya L-1: India’s
Solar mission

Daksh Rathi
iAstronomer member.

Given below is a l ist of payloads which have
been used for the mission:
·Visible emission line coronagraph (VELC)
·Solar ultraviolet imaging telescope (SUIT)
·Aditya solar wind particle experiment (ASPEX)
·Plasma Analyser package for Aditya (PAPA)
·Solar low energy x-ray spectrometer (SOLEXS)
·High energy L1 orbiting x-ray spectrometer
(HEL1OS)
·Magnetometer

The mission went successful. It successfully crashed
into the asteroid and moved it. Nasa said that the
mission altered the orbit by 32 minutes i.e., it
changed the orbit of Didymos from 11 hours 52
minutes orbit to 11 hours and 23 minutes with a
margin of uncertainty of 2 minutes.
These kinds of missions will help us to protect our
planet in the future. They would protect us from
near-Earth objects and asteroids. We should
celebrate the fact that we will not meet the same
fate as the dinosaurs. 

Aditya L-1 is India’s first solar mission planned by
Indian space research organization (ISRO) earl ier
its name was Aditya 1 but it has been renamed
to Aditya L-1. Its mission is to study the corona,
chromosphere and photosphere of the sun . in
addition it wil l study the particle flux emanating
from sun and the variation of magnetic field
strength. Its main objective is to help in tracking
earth-directed storms and predict its impact
through solar observation. Aditya L-1 is expected
to be launched by 2023. It was set to be
launched by 2019 however it has since been
delayed it wil l be launched by the polar satell ite
launch vehicle xl (PSLV XL) from Satish Dhawan
Space Centre (SDSC) located in Sriharikota with
the budget of 1275 crores. The weight of the
satell ite wil l be 1500kg. In 2008 it was originally
announced by ISRO by the name Aditya 1. Earl ier
the mission aimed to be launched 800km in the
low earth orbit (Leo), however realizing that halo
orbit L1 wil l be better to capture sun’s corona (L1
is 1.5 mil l ion km far from the earth), hence it was
renamed as Aditya L-1.
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Why Black Holes Fascinate Me? 
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Harsh Dubey V B
Astronomy Club Student.

S i n c e  c h i l d h o o d ,  I  l o v e d  k n o w i n g  m o r e  a b o u t  o u r
u n i v e r s e .  M y  f a v o r i t e  t o p i c  i s  b l a c k  h o l e s .  T h e y
a r e  v a s t  o b j e c t s  t h a t  h a v e  a  h u g e  g r a v i t a t i o n a l
f o r c e  t h a t  c a n  a l s o  s u c k  i n  l i g h t  p a r t i c l e s  t h a t  a r e
c a l l e d  p h o t o n s .  T h e y  a r e  a l s o  f e a t u r e d  i n  s o m e
s c i - f i  f i l m s  l i k e  i n t e r s t e l l a r .  
T h e y  a r e  v e r y  m u c h  m o r e  m a s s i v e  t h a n  o u r  S u n .
S o m e  a r e  o f  t h e  s i z e  o f  1 5 - 2 0  S u n s ,  b u t  s o m e  a r e
o f  t h e  s i z e  o f  1 5 0 - 2 0 0  S u n s .  S o m e t i m e s  t h e y  a r e
s o  l a r g e  t h a t  s o m e  s m a l l e r  b l a c k  h o l e s  o r b i t  t h e
b i g g e r  o n e s .  B l a c k  h o l e s  h a v e  a  p a r t  n a m e d
“ e v e n t  h o r i z o n ”  w h e n  a n  o b j e c t / l i v i n g  b e i n g
c r o s s e s  t h i s  p a r t  s o  i t / h e / s h e  w i l l  b e  p u l l e d  b y
t h e  g r a v i t a t i o n a l  f o r c e  o f  t h e  b l a c k  h o l e .
N o  o n e  k n o w s  w h a t  h a p p e n s  t o  a  l i v i n g
b e i n g / o b j e c t  a f t e r  i t / h e / s h e  e n t e r s  t h e  b l a c k
h o l e .  T h e r e  a r e  o n l y  t h e o r i e s  a b o u t  i t  l i k e ,  t h e
h u m a n  b o d y  s t a r t  t o  s t r e t c h  w h e n  i t  e n t e r s  a
b l a c k  h o l e  b e c a u s e  o f  t h e  g r a v i t a t i o n a l  f o r c e  o f
t h e  b l a c k  h o l e  a n d  t h e  h u m a n  b o d y  g e t s  d i v i d e d
i n t o  p i e c e s .  P e o p l e  k n o w  a b o u t  b l a c k  h o l e s  f o r
d e c a d e s ,  b u t  S t e p h e n  H a w k i n g  w a s  t h e  f i r s t  o n e
t o  d i s c o v e r  b l a c k  h o l e s  r e c e n t l y .  

H e  w a s  a  g r e a t  s c i e n t i s t  w h o
d i s c o v e r e d  m a n y  t h i n g s  r e l a t e d  t o  t h e
u n i v e r s e .  B u t  h i s  m a i n  d i s c o v e r y  w a s
a b o u t  b l a c k  h o l e s .  H e  d i s c o v e r e d  m a n y
m o r e  t h i n g s  r e l a t e d  t o  b l a c k  h o l e s .
S c i e n t i s t s  f o u n d  t h a t  t h e r e  w e r e  b l a c k
h o l e s  t h a t  w e r e  f o r m e d  a f t e r  t h e
b e g i n n i n g  o f  t h e  u n i v e r s e .  T h e y  w e r e
s u r p r i s e d  t o  s e e  s o  a s  b l a c k  h o l e s  c a n
o n l y  b e  f o r m e d  w h e n  s t a r s  d i e .  A n d  t i l l
t h a t  n o  s t a r s  w e r e  f o r m e d .
S c i e n t i s t s  g a v e  a  t h e o r y  t h a t  t h e  s t a r s
w e r e  f o r m e d  b u t  t h e i r  c o r e  c o l l a p s e d
a t  t h e  i n s t a n t  t h e y  w e r e  f o r m e d .  A n d
t h e i r  c o r e  b e c a m e  a  b l a c k  h o l e .  T h e s e
t y p e s  o f  s t a r s  w e r e  c a l l e d  q u a s i  s t a r s .
B u t  t h e s e  s t a r s  a r e  n o t  r e a l  o r  w e  c a n
c a l l  h y p o t h e t i c a l  a s  t h e y  a r e  n o t
d e t e c t e d  o r  s e e n  b y  a n y  s a t e l l i t e  o r
t e l e s c o p e .  
B l a c k  h o l e s  d o  n o t  g o  a r o u n d  i n  s p a c e
e a t i n g  s t a r s ,  m o o n s ,  a n d  p l a n e t s .  E a r t h
w i l l  n o t  f a l l  i n t o  a  b l a c k  h o l e  b e c a u s e
n o  b l a c k  h o l e  i s  c l o s e  e n o u g h  t o  t h e
s o l a r  s y s t e m  f o r  E a r t h  t o  d o  t h a t .
E v e n  i f  a  b l a c k  h o l e  t h e  s a m e  m a s s  a s
t h e  s u n  w e r e  t o  t a k e  t h e  p l a c e  o f  t h e
s u n ,  E a r t h  s t i l l  w o u l d  n o t  f a l l  i n .  T h e
b l a c k  h o l e  w o u l d  h a v e  t h e  s a m e  g r a v i t y
a s  t h e  s u n .  E a r t h  a n d  t h e  o t h e r  p l a n e t s
w o u l d  o r b i t  t h e  b l a c k  h o l e  a s  t h e y  o r b i t
t h e  s u n  n o w .
T h e  s u n  w i l l  n e v e r  t u r n  i n t o  a  b l a c k
h o l e .  T h e  s u n  i s  n o t  a  b i g  e n o u g h  s t a r
t o  m a k e  a  b l a c k  h o l e .  T h i s  i s  b e c a u s e
o f  C h a n d r a s h e k h a r ’ s  l i m i t  t h a t  t e l l s  u s
t h e  c o n d i t i o n s  i n  w h i c h  a  s t a r  c o u l d
b e c o m e  a  b l a c k  h o l e .  S u n  i s  l e s s  t h a n
t h e  l i m i t .

(Simulation of a black hole. Credits: Quanta)
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Importance of space Exploration
Harshul Mahajan
iAstronomer member.

Space  exp l o r a t i on  i s  impo r t an t  f o r  human  spec i e s  because  t he  ea r t h  c an  be  ex t i n c t  an y  t ime  and
i f  we  no t  f i nd  a  p l a ne t  be fo r e  ea r t h  e x t i n c t  so  ou r  l i v i ng  w i l l  be  imposs i b l e .  Acco rd i ng  t o  a  space
company  t he  m i l k y  way  ga l a x y  i s  go i ng  t o  c r a sh  w i t h  ano the r  ga l a x y  w i t h i n  2 . 5  b i l l i o n  yea r s .  
Yea r  b y  yea r  t he  t echno l og i e s  a r e  deve l op i ng  and  spacec r a f t s  t oo  so  i t  cou l d  be  ea s i e r  t o
exp l o r e  space .  a f t e r  a l l  NASA  i s  i n  a  m i s s i on  o f  r unn i ng  a  spacec r a f t  i n t o  a s t e ro i d  t o  t e s t  t he
impac t s  t h a t  i t  cou l d  damage  ea r t h  o r  no t .  
Cu r r en t l y  space  i s  a  backup  f o r  u s  i f  e a r t h  w i l l  be  des t r o yed  SPACE  X  t he  company  o f  E l on  Musk
i s  t r y i ng  t o  f i nd  l i f e  on  ma r s .  App rox ima te l y  t he r e  a r e  8  b i l l i o n  peop l e  l i v i ng  on  ea r t h  cu r r en t l y  i n
one  p l ane t  i f  t he  ea r t h  i s  de s t r o yed  ou r  spec i e s  w i l l  be  w iped  ou t .  t he  space  ha s  many  numbe r s
o f  s a t e l l i t e s  i f  we  d i dn ’ t  e xp l o r e  space  we  can ’ t  make  goog l e  maps  and  many  mo re  t r a ck i ng  s i t e s .
Space  i s  i n f i n i t e  we  can  t r a ve l  a n ywhe re .  
Space  ha s  r e sou r ces  t h a t  we  can  u se  many  t h i ng  a r e  a l s o  a  mys te r y  t o  humans  many  ga l a x y  a r e  a
mys te r y  t hey  a r e  many  gadge t s  t h a t  a r e  impo r t an t  f o r  space  exp l o r a t i on .  some  sc i en t i s t s  a r e  a l s o
to l d  some th i ng  l i k e  S tephen  Hawk i ng ’ s  s a i d  t h a t  a  space  i s  a  v i o l en t  space .  t he r e  a r e  many
d i s cove r i e s  i n  space  t he re  a r e  my th s  l i e s  and  t r u t h s .  The  f i r s t  f l i g h t  was  i n  1 942  w i t h  Ge rman  V  2
and  many  came  and  f i r s t  space  shu t t l e  t h a t  t r a ve l l ed  t h rough  Ea r t h  o rb i t  was  Co l umb i a .  
The re  a r e  r e sou r ces  on  ea r t h  t h a t  we  can ’ t  b r i ng  t o  space  l i k e  ox ygen  and  g r a v i t y  and  t he
re sou r ces  t h a t  we  b r i ng  c anno t  be  p r e se r ved  so  t he r e  i s  on l y  one  chance  i f  e a r t h  des t r o yed  i s
many  ga l a x i e s  and  many  M i l k y  way  ga l a x i e s  and  Ea r t h s  a r e  t he r e  bu t  i t  cou l d  be  a  my th  t oo
because  t he re  i s  many  un so l ved  mys te r i e s  t h a t  mank i nd  canno t  f i nd .
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The re  a r e  many  spec i e s  t he  we  can  f i nd  and  i t  i s  impo r t an t  t o  f i nd  r e sou r ces  and  exp l o r e  space
to  f i nd  new  t h i ngs  t h a t  c an  he l p  u s  i n  space  t r a ve l .  The  space  exp l o r a t i on  i s  neces sa r y  because
the  mys te r i e s  Tha t  a r e  un so l ved  we  can  so l v e  and  t a ke  bene f i t  ou t  o f  and  i t ’ s  f un  t oo  bu t  t he r e
a r e  some  dange r s  l i k e  e xp l od i ng  o f  a i r c r a f t  l e s s  f ood  ,wa te r  and  oxygen  i t  t a ke s  many  yea r s  o f
ha rd  wo r k  so  i t ’ s  wo r t h  t o  go  t o  space  w i t h  t h i s  h a rd  wo r k  t he r e  i s  space  t r a i n i ng  a f t e r  you  a r e
send  t o  space  you  can  d i s cove r  t h i ng s  and  you  can  be  popu l a r  a nd  d i s cove r i e s  c an  makes
mank i nd  mo re  powe r f u l  a nd  t echno l og i e s  c an  be  imp roved  and  you  can  expe r i ence  many  t h i ngs
a f t e r  t he  ha rd  wo r k  you  can  ach i e ve  succes s  i n  you r  j ou r ney  t o  space  .  a f t e r  a l l  y ou  can  go  t oo
f a r  bu t  you  can  exp l o r e  many  t h i ngs .  a f t e r  a l l  i t  i s  v e r y  neces sa r y  t o  t r a ve l  i n  space  bu t  i s  f u l l  o f
dange r .  You  can  a l so  see  space  w i t h  a  t e l e scope  a  e xp l o r e  and  l e a r n  t h i ng s  f o rm  i n t e r ne t  i f  y ou
wan t  t o .
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C A P T U R E S  F R O M  S P A C E
A S S O C I A T E D  A S T R O N O M E R S

Aditte Kinger, Astronomy Club Student. Pareesa Dudia, iAstronomer member.
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Prassana Devi, iAstronomer member.

Aryan Gupta, iAstronomer member. Muskan Rajawat, Associate Astronomer.Niharika, Club Student.

SPACE Students from various places observed the Partial solar eclipse using safe methods and captured the
eclipse. Here are some of the best pictures captured by our students. 
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The above Milkyway galaxy arm pictures was captured by SPACE Educator Mr. Ranjith Kumar.

ASTROPHOTOGRAPHS BY SPACE
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Sun spots captured by Mr. Neeraj Ladia, CEO, Gnomon Astrotech Pvt Ltd.
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L a i k a  t h e  s p a c e  d o g :  F i r s t  l i v i n g
c r e a t u r e  i n  o r b i t

HISTORICAL EVENTS HAPPENED IN NOVEMBER
GALACTICA
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The name Laika is  der ived from the Russ ian- language word for  “bark . ”  Laika is  a lso a breed
name appl ied to certa in Russ ian s led dogs ,  but they are unrelated to the space dog.  In  2008 a
smal l  monument with a statue of Laika was unvei led in  Moscow.
Laika ,  a  dog that  was the f i rst  l i v ing creature to be launched into Earth orb i t ,  on board the Soviet
art i f ic ia l  sate l l i te Sputn ik 2 ,  on November 3 ,  1957 .  I t  was a lways understood that  La ika would not
surv ive the miss ion ,  but her  actua l  fate was misrepresented for  decades .
La ika was a smal l  ( 13 pounds [6 kg]) ,  even-tempered,  mixed-breed dog about two years of  age.
She was one of  a number of  st ray dogs that  were taken into the Soviet  spacef l ight  program after
being rescued f rom the streets .  Only female dogs were used because they were cons idered to be
anatomica l ly  better  su i ted than males for  c lose conf inement .  La ika t ra ined for  l i fe on board the
sate l l i te by learn ing to accept progress ive ly  smal ler  l iv ing spaces .  She was spun in a centr i fuge to
accustom her to changes in grav i tat ion ,  and she learned to accept food in je l l ied form that  could
be eas i ly  served in an env i ronment of  weight lessness .
When the launch was announced,  La ika became an internat iona l  ce lebr i ty .  The sate l l i te and i ts
passenger soon acqui red the journa l is t ic  n ickname of “Muttn ik . ”  Contemporaneous Soviet
accounts impl ied that  the dog was kept a l ive for  s ix  or  seven days into the miss ion and then
euthanized with poisoned food before her oxygen supply could run out .  The sate l l i te was
destroyed reenter ing Earth ’s  atmosphere on Apr i l  14 ,  1958.  La ika ’s  sad fate aroused wor ldwide
concern and sympathy .

In 2002, however ,  Russian scient ist Dimitr i  Malashenkov revealed that the previous accounts of her
death were fa lse.  Laika had actual ly survived only about f ive to seven hours after l i f toff before
dying of overheat ing and panic.  I t  was belatedly made known that Laika’s pulse rate,  which had
been measured with electrodes,  tr ip led dur ing takeoff and only came down somewhat dur ing
weight lessness.  Apparent ly the Soviet scient ists had insuff ic ient t ime to perfect l i fe-support
systems because of intense pol i t ica l  pressure to launch Sputnik 2 in t ime for the celebrat ion of the
40th anniversary of the Bolshevik Revolut ion.
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Lunokhod 1
Luna 17 launched successfully on Nov. 10, 1970, and made it to lunar orbit five days later. It soft-landed in the Sea of
Rains, and Lunokhod 1, the rover it carried onboard, descended a ramp to the lunar surface. Lunokhod 1 was the first
successful rover to explore another world. It arrived on the moon on Nov. 17, 1970, upon the Luna 17 lander. Driven by
remote-control operators in the Soviet Union, it travelled more than 10 kilometers (6 miles) in just 10 months. By
comparison, it took the Mars Opportunity rover about six years to reach the same milestone.
Goals
The Soviet Lunokhod 1 rover flew to the Moon aboard Luna 17. The rover was to travel to various locations under the
near real-time control of operators on Earth and conduct tests on the lunar soil for three lunar days (about three
Earth months).
Accomplishments
The Lunokhod 1 rover was delivered to the lunar surface by the Luna 17 spacecraft and was first successful rover to
operate beyond Earth. It operated for 11 lunar days, the equivalent of 322 Earth days, and traveled more than six miles
(10 kilometers) across the lunar surface, during which it transmitted more than 20,000 TV images and 206 high-
resolution panoramas, performed 25 soil analyses with its spectrometer, and used a penetrometer to test the soil 's
mechanical characteristics at more than 500 locations. Lunokhod 1 also conducted a French experiment (similar to a
U.S. Apollo experiment a year earlier) in which laser pulses from two observatories-one Soviet and one French-were
reflected back to Earth, enabling measurement of the Earth-Moon distance to within about on foot (30 centimeters).

GALACTICA

Lunokhod 1's legacy:
The success of Lunokhod 1 was repeated with Lunokhod 2 in 1973, which eventual ly drove approximately 37
ki lometers (22.9 miles) on the lunar surface. It would take the Opportunity rover more than a decade to reach that
same milestone on Mars.
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LUNOKHOD 1: 1ST SUCCESSFUL
LUNAR ROVER
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(Image credit: NASA)
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On November 14, 2014, the Phi lae lander accomplished the f irst ever soft landing of a human-made spacecraft
on the surface of a comet—a never before accomplished feat, and one that was considered very ambitious and
risky at the time. The landing was part of the Rosetta mission launched by the European Space Agency (ESA),
which aimed to improve our understanding of comets and their role in the formation of our Solar System.
In August 2014, after a ten year voyage through the solar system, Rosetta became the f irst spacecraft to orbit a
comet, catching up with 67P/Churyumov–Gerasimenko (67P/C-G) (67P indicates that it was the 67th periodic
comet discovered, and Churyumov and Gerasimenko are the names of its discoverers) on its own orbit around
the sun.
After launch, Rosetta completed a series of gravity-assisted maneuvers around Earth and Mars, completing the
most r isky of these when it passed behind the Red Planet, losing contact with Earth for a brief (and l ikely
nerve-wracking) period. Along the way, Rosetta completed close f lybys of asteroid 2867 Steins in the main
asteroid belt and asteroid 21 Lutetia, producing spectacular images and gathering a large amount of data that
was sent back to Earth.
252 mil l ion miles (405.5 mil l ion km) from Earth, Rosetta f inal ly arr ived at its target destination, and after an
init ial survey and careful selection of a landing site, Phi lae was sent to the comet surface; it ’s mission was to
land successful ly , attach itself ,  and transmit data about the comet’s composit ion. The Phi lae lander was a
passive lander, meaning it did not contain any guidance systems to manipulate its movement before landing. The
Philae lander was equipped with ten instruments to study the interior and surface of 67P/C-G, as wel l as its
cometary environment.

FIRST ARTIFICIAL PROBE TO MAKE A
PLANNED SOFT LANDING ON A COMET
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Unfortunately, the landing did not go exactly as planned. On November 12, control lers identif ied a problem with
one of Phi lae’s thrusters, which was meant to prevent the lander from bouncing after making contact with the
surface. The team decided to rely on a series of harpoons to anchor the lander to the surface and proceeded
with the mission. The harpoon system did not work the f irst t ime, causing the lander to bounce after its init ial
touchdown and tumble for two hours before settl ing on its side about half a mile away from the intended
landing site.

Compilation of the brightest outbursts seen at Comet
67P/Churyumov–Gerasimenko. Credit: OSIRIS/ESA
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Philae lander found on the surface of the Comet
67P/Churyumov–Gerasimenko. Credit: OSIRIS/ESA
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TRAIN YOUR BRAIN
CROSSWORDCROSSWORDCROSSWORD

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

Across
4. The second-largest natural satellite in the Solar
System.
6. The most heavily cratered moon in the solar system.
7. The largest known satellite relative to its parent body
in our solar system.
9. The only moon known to have its own magnetic field.
10. Which moon of Saturn also called as yin yang moon?

Down
1. The only moon that orbits in the opposite
direction of its planet's rotation.
2. The most reflective moon in the solar system.
3. What is the name of earth's natural satellite?
5. The most volcanically active world in the solar
system
8. The only moon with rings?

Answers for last month puzzles.

ASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLE
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Find the names of some famous Rovers from the mixed letters
and mark them.
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