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Galactica is a monthly magazine about astronomy & space science published
by SPACE India targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for the general
audience, and the article about historical missions & events of astronomy and
more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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SPACE team i n  pa r tne r sh ip  w i th  the  Nat iona l  Sc i ence  Cent re ,  New De l h i ,  and  the
Neh ru  P l ane ta r i um ,  New De l h i  took  l ead  i n  t he  succes s fu l l y  conduct i ng  "As t ro
N i gh t  Sky  Tou r i sm  –  A  S ta rgaz i ng  Event "  on  the  even ing  o f  5 th  and  6 th  Feb rua ry
2023  a t  t he  Gyan  Pa th ,  Red  Fo r t .  The  event  was  a  pa r t  o f  t he  Azad i  Ka  Amr i t
Mahot sav ,  an  i n i t i a t i ve  o f  t he  Gove rnment  o f  I nd i a  to  ce l eb ra te  and  commemora te
75  yea r s  o f  i ndependence  and  the  g lo r i ous  h i s to ry  o f  i t s  peop l e ,  cu l t u re ,  and
ach i evements .
We  a re  a l l  pa r t  o f  t he  cosmos  and  l ong  to  know i t  be t te r ;  i n  t he  same  sp i r i t ,  t he
goa l  o f  t he  p rog ram was  to  b r i ng  the  j oy  o f  s t a r  gaz i ng  and  a s t ronomy  to  the
common  peop l e .  The  space  team l ed  by  D r .  Sach i n  Bahmba ,  founde r  o f  SPACE
Ind i a ,  en thus i a s t i ca l l y  gave  the i r  bes t  i n  conduct i ng  the  event .  Hund reds  o f
v i s i to r s ,  i n c l ud i ng  young  k id s ,  and  even  member s  o f  t he  iAs t ronomer  c l ub  f l ocked
to  the  venue .  The  gene ra l  pub l i c  was  shown  the  mesmer i z i ng  s i gh t  o f  t he  Moon ,
Jup i te r ,  Sa tu rn ,  and  Ma r s  t h rough  200mm Newton i an  Re f l ec to r  t e l e scopes .
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T h e  P l e i a d e s  s t a r  c l u s t e r
p r e s e n t e d  a  d a z z l i n g
a p p e a r a n c e .  T h e  v i s i t o r
f r o m  t h e  O o r t  c l o u d ,  C o m e t
C / 2 0 2 2  E 3  ( Z T F )  a l s o  h u n g
c l o s e  t o  t h e  s t a r  C a p e l l a
a n d  w a s  v i s i b l e  w i t h
a v e r t e d  v i s i o n  t h r o u g h
b i n o c u l a r s .  I t  i s  a  l o n g -
p e r i o d  c o m e t  t h a t  w a s
d i s c o v e r e d  b y  t h e  Z w i c k y
T r a n s i e n t  F a c i l i t y  ( Z T F )  o n
2  M a r c h  2 0 2 2 .  T h e  c o m e t
h a s  a  b r i g h t  g r e e n  g l o w
a r o u n d  i t s  n u c l e u s ,  d u e  t o
t h e  e f f e c t  o f  s u n l i g h t  o n
d i a t o m i c  c a r b o n  a n d
c y a n o g e n .

W e  a r e  h a p p y  t o  c o n d u c t  t h e
‘ A s t r o  N i g h t  S k y  T o u r i s m ’
e v e n t  a t  o n e  o f  t h e  o l d e s t  a n d
m o s t  f a m o u s  m o n u m e n t s  o f
I n d i a  i n  a s s o c i a t i o n  w i t h
S P A C E  I n d i a .  T h e  e v e n t  w a s
h i g h l y  e n g a g i n g  a n d  e x c i t i n g
f o r  t h e  p u b l i c  g a t h e r e d  a t  R e d
F o r t  w h o  l e a r n e d  a b o u t  M o o n
a n d  o t h e r  c e l e s t i a l  b o d i e s
t h r o u g h  t e l e s c o p i c
o b s e r v a t i o n s  a n d  i n f o r m a t i v e
a n d  f u n - f i l l e d  h a n d s - o n
a c t i v i t i e s ,  s a i d  D r .  R a j
M e h r o t r a ,  S e n i o r  C u r a t o r ,
N a t i o n a l  S c i e n c e  C e n t r e ”  

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

T h e  c o m e t  n u c l e u s  w a s  e s t i m a t e d  t o  b e  a b o u t  a  k i l o m e t e r  i n  s i z e ,  r o t a t i n g  e v e r y  8 . 5  t o
8 . 7  h o u r s .  I t s  t a i l s  o f  d u s t  a n d  g a s  e x t e n d e d  f o r  m i l l i o n s  o f  k i l o m e t e r s  a n d ,  d u r i n g
J a n u a r y  2 0 2 3 ,  a n  a n t i - t a i l  w a s  a l s o  v i s i b l e .  S i n c e  i t s  a  l o n g - p e r i o d  c o m e t ,  i t  v i s i t s  u s
e v e r y  5 0 , 0 0 0  y e a r s ,  w h i c h  m e a n s  t h a t  t h i s  c o m e t  w a s  v i s i b l e  l a s t  b y  N e a n d e r t h a l s
d u r i n g  t h e  U p p e r  P a l e o l i t h i c  p e r i o d  o n  E a r t h .  
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OPEN HOUSE EXHIBITION
AT SRM UNIVERSITY

T h e  D e p a r t m e n t  o f  E l e c t r o n i c s  a n d  I n s t r u m e n t a t i o n  E n g i n e e r i n g  o f  S R M  I n s t i t u t e  o f
S c i e n c e  a n d  T e c h n o l o g y  c o n d u c t e d  a n  O p e n  H o u s e  E x h i b i t i o n  o n  F e b r u a r y  6 t h  a n d  7 t h .  T h e
e v e n t  w a s  o r g a n i z e d  i n  c o l l a b o r a t i o n  w i t h  t h e  S R M  f o u n d a t i o n  a n d  N a g m a n  i n s t r u m e n t s .
S t u d e n t s  f r o m  S t .  M a r y ' s  M a t r i c  H S S ,  N a n d h i v a r a m ,  S R M  S c h o o l  G u d u v a n c h e r y ,  a n d  m a n y
m o r e  a t t e n d e d  t h e  e x h i b i t i o n .  T h e  s t u d e n t s  o f  t h e  E & I E  d e p a r t m e n t  e x h i b i t  t h e i r  p r o j e c t s .
S o m e  o f  t h e m  u s e d  l i g h t  s e n s o r s  l i k e  L i g h t - d e p e n d e n t  R e s i s t o r s  t o  s h o w  a u t o m a t i c
s w i t c h i n g  o f  s t r e e t  l i g h t s .  A n  e x h i b i t  f o c u s e d  o n  g e n e r a t i n g  e l e c t r i c i t y  f r o m  C h l o r o p h y l l .
T h e  R O B O C O N  c l u b  p r e s e n t e d  O b j e c t  f o l l o w e r ,  W i - F i  C o n t r o l l e d  C a r ,  S m a r t  H e l m e t ,  a n d
m a n y  m o r e  f l a b e r g a s t i n g  e x h i b i t s .
S P A C E  I n d i a  e x h i b i t e d  t h e  8 - i n c h  D o b s o n i a n  T e l e s c o p e ,  1 3 0  E Q  m o u n t  t e l e s c o p e ,  7 6 m m
t e l e s c o p e ,  C e l e s t i a l  g l o b e ,  a n d  H y d r o r o c k e t s ,  w h i c h  c a u g h t  t h e  e y e s  o f  t h e  a u d i e n c e .
S c h o o l  s t u d e n t s  t h o r o u g h l y  e n j o y e d  t h e  p r e s e n t a t i o n s  a s  t h e y  l e a r n e d  t h e  b a s i c s  o f
A s t r o n o m y  t h r o u g h  o u r  a c t i v i t i e s .  S t u d e n t s  g r a s p e d  t h e  c o n c e p t  o f  g r a v i t y ,  b y  e x p l o r i n g
t h e i r  w e i g h t s  o n  d i f f e r e n t  p l a n e t s  a n d  o u r  M o o n .  W e  r e c e i v e d  a s t o u n d i n g  f e e d b a c k  f r o m
t h e  s c h o o l  a n d  c o l l e g e  s t u d e n t s  d u r i n g  t h e  f e l i c i t a t i o n  C e r e m o n y .
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MONTHLY  TELESCOP IC

OBSERVAT ION
SPACE ARCADE team conduc ted  t he i r  2nd  Mon th l y  Te l e scop i c  Expe r i ence  sess i on
on  4 th  o f  Feb rua r y  a t  two  d i f f e ren t  p l aces  wh i ch  a re  De l h i  and  Chenna i  r e spec t i ve l y .
Peop l e  f r om va r i ous  p l aces  j o i ned  t he  obse r va t i on  w i t h  t he i r  own  te l e scopes ,
b i nocu l a r s  and  o the r  a s t ronom ica l  equ ipmen t  to  l e a rn  and  expe r i ence  t he
b rea th t ak i ng  v i ew  o f  t he  Moon !  and  p l ane t s  such  a s  Jup i t e r ,  Venus  and  Ma r s .  They
a l so  l e a rn t  abou t  d i f f e ren t  t ypes  o f  t e l e scopes  and  c l ea red  a l l  t he i r  que r i e s  on  t he
A l i gnmen t  o f  v a r i ous  t e l e scopes  t hen  d id  bas i c  As t ropho tog raphy .
Eve r yone  had  t he i r  hands-on  te l e scop i c  expe r i ence  and  en joyed  t he  v i ew  o f  t he
moon  and  i t s  c r a te r s  t h rough  t he  8 ' '  Dobson i an  t e l e scope  se tup  by  Space  team .



I nd ia  ce lebrates  Nat iona l  Sc ience  Day  on  Februa ry  28  every  yea r  to  mark  sc ient i s t s '
cont r ibut ions  towards  the  count ry ' s  deve lopment .  On  th i s  day ,  i n  1928 ,  I nd ian  Phys ic i s t s  S i r
CV Raman  made  an  important  d i scovery  i n  the  f i e ld  of  spect roscopy ,  wh ich  was  l a te r  named
afte r  h im -  the  Raman  Ef fect ,  wh ich  gave  As ia  i t s  f i r s t  Nobe l  i n  the  Sc iences  in  1930 .  Raman
effect  i s  the  change  in  the  wave length  of  l ight  that  occurs  when  a  l ight  beam i s  def lected  by
mo lecu les .
I n  1986 ,  the  Nat iona l  Counc i l  fo r  Sc ience  and  Techno logy  Commun ica t ion  (NCSTC)  asked  the
Government  o f  I nd i a  to  des igna te  Februa ry  28  as  Nat iona l  Sc ience  Day .  The  depar tment
in i t i a ted  the  p rogram to  t r igge r  sc ience  popu la r i za t ion  ac t i v i t i es  th roughout  the  count ry  and  to
d i ssemina te  sc ien t i f i c  educa t ion  about  the  cu r ren t  i s sues  o f  sc ience  and  techno logy  amongst
the  count ry ' s  c i t i zens .  

9

GALACTICA

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

M A R C H  2 0 2 3

Space  Group  H igh l ights

C E L E B R A T I O N  A T  N A T I O N A L  P U B L I C  S C H O O L , G O P A L A P U R A M
On 28th  March  2023 ,  a t  Na t iona l  Pub l i c  Schoo l ,  Gopa lapu ram ,  Nat iona l  Sc ience  Day  was
ce leb ra ted  and  s tudents  showcased  the i r  t a l en ts  w i th  d i f fe ren t  p ro jec ts  and  ideas .  And  the
s tudents  o f  ou r  space  as t ronomy c lub  showcased  the i r  l ea rn ing  th rough  va r ious  ac t i v i t i es  to
the  schoo l  management  as  we l l  a s  the i r  fe l l ow s tudents .  
S tudents  d i sp l ayed  the i r  l ea rn ing  f rom the  as t ronomy c lub  i n  the i r  s ta l l s ,  t hey  se t  up  as t ronomy
ta t too  s ta t ions  where  as t ronomy-re l a ted  ta t toos  were  made fo r  fe l l ow s tudents .  The  So la r
obse rva t ion  was  done  us ing  the  Dobson ian  te lescope  w i th  a  so l a r  f i l t e r .  And  they  a l so  se t  up
many  s ta l l s  l i ke  S tomp rockets ,  Pop  rockets ,  T ra in  l i ke  an  As t ronaut ,  We igh  themse l ves  on
d i f fe ren t  p l ane ts ,  R ing  the  p l anets ,  D i rec t ions  du r i ng  day  t ime ,  Hands-on  te lescope ,  Cra te r
mak ing  on  the  moon ’ s  su r face ,  Fun  w i th  DSLR ,  Make  a  cons te l l a t ion ,  and  f i na l l y ,  t he  Nat iona l
Sc ience  Day  ce leb ra t ion  was  ended by  Launch ing  Hydro  Rockets  wh ich  were  ca r r i ed  a t  the  end
of  the  sess ion  where  the  who le  schoo l  pa r t i c ipa ted  by  encourag ing  and  c rea t i ng  an  energet i c
a tmosphere .

https://en.wikipedia.org/wiki/National_Council_for_Science_and_Technology_Communication
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C E L E B R A T I O N  A T  U N I S O N  W O R L D  S C H O O L ,  D E H R A D U N
SPACE Ind ian  o rgan i zed  an  As t ronomy camp a t  Un i son  Wor ld  Schoo l ,  Dehradun  on  28th
Februa ry  2023  on  account  o f  the  Nat iona l  Sc ience  Day  Ce leb ra t ion .  The  day  s ta r ted  w i th  the
So la r  obse rva t ion .  The  s tudents  obse rved  the  Sun  us ing  the  So la r  V iew Gogg les  and  the  8- inch
Dobson ian  Te lescope .  The  s tudents  l ea rned  the  ha rmfu l  e f fec ts  o f  obse rv ing  the  Sun  th rough
the  te lescope  w i thout  the  So la r  F i l t e r .  A l l  t he  s tudents  and  the  teachers  were  amazed to
observe  the  Sunspots .  The  sess ion  cont inued  w i th  the  l aunch ing  o f  Rockets  as  s tudents
p repa red  the i r  own rockets  f rom the  was te  p l as t i c  bot t l es  fo r  l aunch ing .  The  sess ion  was  both
in fo rmat i ve  and  en te r ta in ing  as  they  unders tood  the  sc ience  beh ind  Rocket  l aunch ing .  The
s tudents  were  th r i l l ed  when  they  l aunched the i r  Rockets .  
The  sess ion  conc luded  w i th  an  even ing  obse rva t ion  o f  the  Moon and  the  P lanets .  More  than
150  ch i l d ren  pa r t i c ipa ted  i n  th i s  event ,  and  a l l  had  the  as tound ing  exper ience  o f  obse rv ing  the
va r ious  fea tu res  o f  the  Moon .  S tudents  were  fasc ina ted  to  obse rve  the  fou r  Ga l i l ean  moons  o f
the  p l anet  Jup i te r .  They  were  awe-s t ruck  to  obse rve  the  b r igh tes t  p l ane t ,  Venus .
Th i s  event  rem inded us  tha t  we  a re  connected  to  na tu re  and  we a re  made o f  s ta rdus t .  The
event  i nsp i red  many  s tudents  to  pu rsue  As t ronomy and  to  know about  the  space .
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SALLY RIDE EARTHKAM 
FEB 2023

Sa l l y  R i de  Ea r t hKAM i s  a  NASA-sponso red  p ro j ec t .  Ea r t hKAM means  Ea r t h  Know ledge
Acqu i r ed  by  M idd l e  schoo l  s t uden t s .  I t  i s  an  educa t i ona l  p rog ram tha t  enab l e s  s t uden t s  to
t ake  p i c t u res  o f  t he i r  own  p l ane t  f r om a  d i g i t a l  c amera  on  boa rd  t he  I n te rna t i ona l  Space
S ta t i on  ( I SS )  v i a  a  web  i n te r f ace .  I n t e rna t i ona l  Space  S ta t i on  i s  an  a r t i f i c i a l  s a te l l i t e  whe re
as t ronau t s  r e s i de  fo r  v a r i ous  expe r imen t s  based  on  m ic ro-g rav i t y .  Ea r t hKAM camera  i s  t o
da te  a  pe rmanen t  pay l oad  on  boa rd  t he  ISS  and  suppo r t s  app rox ima te l y  f ou r  m i s s i ons
annua l l y ,  one  fo r  each  season .  The  r ecen t  m i s s i on  was  opened  f r om the  14 th  to  1 7 th  Feb .
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About  th i s  yea r :  
We s t a r t ed  t h i s  yea r  w i t h  t he  f i r s t  m i s s i on  cyc l e  o f  2023 ,  wh i ch  i s  ac tua l l y  t he  82nd  M i s s i on .
A  Th ree  hou r  Sa l l y  R i de  Ea r t hKAM workshop  was  conduc ted  i n  t he  schoo l s .  S tuden t s  f r om
C las s  6  to  8  s t anda rd  we re  se l ec ted  to  pa r t i c i pa te  i n  t h i s  wo rkshop .  The  wo rkshop  s t a r t ed
w i t h  s t uden t s  u s i ng  Goog le  Ea r t h  to  f i nd  a  f ew  l oca t i ons  o f  i n t e res t  f o l l owed  by  a
p resen ta t i on  abou t  Ea r t hKAM.  S tuden t s  have  t hen  demons t r a ted  t he  u se  o f  t he  Ea r t hKAM
in te r f ace  to  r eques t  Ea r t h ’ s  images  by  keep i ng  va r i ous  a spec t s  such  a s  o rb i t a l  pa th ,  wea the r ,
l oca t i on ,  and  day /n igh t  p re fe rence  i n  m ind .  A f te r  t h i s ,  t he  s t uden t s  had  an  exc i t i ng  t ime
loca t i ng  r eg ions  o f  t he i r  i n t e re s t  and  pu t t i ng  up  t he i r  r eques t s .  The  wo rkshop  ended  w i t h  t he
s tuden t s  w r i t i ng  Messages  to  As t ronau t s .

Six schools participated in this program
while there were more than 150
students who participated through
online sessions. From St. Martin
Diocesan School, Delhi Cantt. Around
85 students attended the session and
143 students from Delhi Public School.
Greater Faridabad. Around 200
students from schools in Surat
participated in the event. In Chennai, 56
students of the National Public school,
Gopalapuram enthusiastically took part
in the program and captured amazing
photos of our Earth.
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I  hope  you  a l l  a r e  we l l  and  hope  t ha t  you r  r e sea rch  i s  a l so  good .  Thank  you  fo r  you r
con t r i bu t i on  t ake  ca re .  -  Ananya  Madaan  (8E ) ,  De l h i  Pub l i c  Schoo l ,  G rea te r  Fa r i dabad .
Hey  As t ronau t !  Wha t  do  you  ea t ?  I  wan t  to  become  l i ke  you  an  a s t ronau t .  -  St .  Ma r t i n
D iocesan  Schoo l ,  De l h i  Cant t .  
I  hope  you  a l l  h ave  a  s a fe  j ou rney  and  f l y  h i gh .  I  h ave  a lways  wan ted  to  f l y  t o  space  I  hope
you  a l l  d i s cove r  and  do  wonde r f u l  t h i ngs  send i ng  you  l o ve ! ! !  I  h ad  so  much  f un  and  i t  was  a
new expe r i ence .  I t  was  supe r  coo l  t o  r eques t  images  f r om ISS .  -  S r i n idh i  R  R , 8  D ,  Na t i ona l
Pub l i c  Schoo l  Chenna i .
I  w i sh  to  be  an  a s t ronau t  because  I  wan t  to  see  space ,  I  s aw  you  a l l  i n  v i deos  and  you  a l l
a r e  my  i n sp i r a t i on .  One  day  I  w i l l  be  an  a s t ronau t ,  and  I  w i l l  j o i n  NASA I  am pu t t i ng  i n  ha rd
work  fo r  t ha t  day ,  so  p l ease  con t i nue  to  do  amaz i ng  t h i ngs  I  w i l l  wa tch  a l l  o f  you  back  on
ea r t h .  -  Aksh i tha  A , 7C ,  Na t i ona l  Pub l i c  Schoo l ,  Chenna i .
P lease  con t i nue  to  c rea te  and  d i s cove r  ways  fo r  u s  to  en joy  space  f r om ea r t h  and  do  more
o f  t hese  f un  ac t i v i t i e s  f o r  u s ,  -  Ha r sh i n i  K , 6  A ,  Na t i ona l  Pub l i c  Schoo l ,  Chenna i .

Message  to  the  As t ronaut s :

At  Na t i ona l  Pub l i c  Schoo l ,  t he  p rog ram was  i n augu ra ted  by  t he  P r i nc i pa l .  I n  he r
we l come  speech ,  s he  mot i v a ted  t he  s t uden t s  to  make  use  o f  t h i s  oppo r tun i t y  t o  s t udy
the  ea r t h ,  h i gh  above  Space .  
A  to t a l  o f  Th ree  schoo l s  w i t h  a round  300  Pa r t i c i pan t s ,  pa r t i c i pa ted  i n  t h i s  m i s s i on ,  and
Two  On l i ne  ses s i ons  we re  conduc ted  w i t h  a round  150  s t uden t s  pa r t i c i pa ted  f r om
d i f f e ren t  schoo l s .

The  h igh l i gh t s  o f  t he  P rog ram:

Sa l l y  R ide  EAr thKAM p i c tu re s  captu red  by  S tudent s :

Abu Dhabi – United Arab Emirates by
Delhi  Publ ic School ,  Greater Faridabad

Thessaloniki ,  Greece,  requested by B
Tharun,  National  Publ ic School

Desert ,  Afr ica requested by Virat ,
 St .  Martin Diocesan School ,  Delhi  Cantt

Chad,  Central  Afr ica requested
by C T Sriram, National  Publ ic School



DISCOVERY OF EARTH-SIZED PLANET
RAISES HOPE FOR EXTRATERRESTRIAL LIFE 

E a r t h - s i z e  p l a n e t s  h a v e  b e c o m e  a  h o t  t o p i c  i n  t h e  f i e l d  o f  a s t r o n o m y  a n d  a s t r o p h y s i c s .  T h e s e  p l a n e t s
a r e  s o  n a m e d  b e c a u s e  t h e i r  s i z e  i s  s i m i l a r  t o  t h a t  o f  o u r  o w n  p l a n e t  E a r t h .  T h e y  a r e  p r i m e
c a n d i d a t e s  f o r  t h e  s e a r c h  f o r  l i f e  o u t s i d e  o f  o u r  s o l a r  s y s t e m .  
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An Ea r th-s i ze  p l anet  i s  a  p l ane t  w i th  a  d i amete r  tha t  i s  w i th in  25% o f  tha t  o f  Ea r th ' s
d i amete r .  Th i s  means  tha t  these  p l anets  a re  re l a t i ve l y  sma l l  i n  s i ze  compared  to  o the r
p l anets  i n  ou r  ga l axy ,  such  as  Jup i te r  o r  Sa tu rn .  They  a re  a l so  known as  te r res t r i a l  p l ane ts ,
wh ich  means  tha t  they  a re  composed most l y  o f  rock  and  meta l .  
 Sc ien t i s t s  have  d i scove red  thousands  o f  exop lanets ,  o r  p l ane ts  tha t  o rb i t  s ta r s  ou ts ide  o f
ou r  so l a r  sys tem ,  and  many  o f  these  p l anets  a re  Ea r th-s i ze  o r  s l i gh t l y  l a rge r .  I n  f ac t ,  recent
s tud ies  have  sugges ted  tha t  the re  may  be  more  Ea r th-s i ze  p l anets  i n  the  ga l axy  than
prev ious l y  thought .
The  TRAPP IST-1  p l ane ta ry  sys tem has  been  conceptua l i zed  by  a r t i s t s  based  on  ava i l ab le
da ta  about  the i r  d i amete rs ,  masses ,  and  d i s tances  f rom the  hos t  s ta r .  D i scove red  th rough
observa t ions  f rom NASA’s  Sp i t ze r  Space  Te lescope ,  the  TRAPP IST (TRAns i t i ng  P lanets  and
P lanetes ima l ’ s  Sma l l  Te lescope) ,  and  o the r  g round-based  obse rva to r i es ,  the  sys tem
cons i s t s  o f  seven  Ea r th-s i zed  and  te r res t r i a l  p l ane ts .  Resea rch  pub l i shed  i n  2017  i n  the
jou rna l  Na tu re  con f i rms  the i r  s i ze  and  na tu re .  The  sys tem orb i t s  an  u l t r a-coo l  dwar f  s ta r
loca ted  i n  the  Aquar i us  cons te l l a t ion ,  and  i t s  p l ane ts  a re  s i tua ted  ve ry  c lose  to  i t .  The
sys tem i s  named a f te r  the  TRAPP IST te lescope  tha t  f i r s t  de tec ted  i t .  
One  o f  the  key  fac to rs  tha t  make  Ea r th-s i ze  p l anets  so  i n te res t i ng  i s  the i r  po ten t i a l  fo r
hos t i ng  l i f e .  Sc ien t i s t s  have  long  specu la ted  tha t  the re  may  be  o the r  p l ane ts  i n  the
un i ve rse  tha t  ha rbour  l i f e ,  and  Ea r th-s i ze  p l anets  a re  seen  as  the  most  l i ke l y  cand ida tes  fo r
th i s  poss ib i l i t y .  Th i s  i s  because  they  have  the  r igh t  cond i t ions  fo r  l i f e  as  we know i t ,
i nc lud ing  the  p resence  o f  l i qu id  wate r ,  a  s tab le  c l imate ,  and  a  p ro tec t i ve  a tmosphere .  
The  sea rch  fo r  Ea r th-s i ze  p l anets  i s  a  cha l l eng ing  task ,  as  these  p l anets  a re  d i f f i cu l t  to
detec t  due  to  the i r  sma l l  s i ze  and  low mass .  However ,  recent  advances  i n  techno logy  have
made i t  eas ie r  to  de tec t  these  p l anets .  
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Th i s  i l l u s t ra t ion  shows  the  poss ib le  su r face  of  TRAPPIST-1f ,  one  of  the  newly
d i scovered  p lanets  i n  the  TRAPPIST-1  system.  Sc ient i s t s  us ing  the  Sp i tze r  Space

Te lescope  and  g round-based  te lescopes  have  d i scovered  that  the re  a re  seven
Eear th-s i ze  p lanets  i n  the  system.  Cred i t s :  NASA/JPL-Ca l tech  

 - Jyot i  Chhokar ,
Educator ,  SPACE.



I n  recent  yea rs ,  seve ra l  Ea r th-s i ze  p l anets  have  been  d i scove red  i n  the  hab i tab le  zones  o f
the i r  hos t  s ta r s ,  wh ich  i s  the  reg ion  a round  a  s ta r  where  tempera tu res  a re  j us t  r i gh t  fo r  l i qu id
wate r  to  ex i s t  on  the  p l anet ’ s  su r face .  These  d i scove r ies  have  spa rked  a  renewed in te res t  i n
the  sea rch  fo r  l i f e  beyond ou r  so l a r  sys tem.   I n  o rde r  to  l ea rn  more  about  these  p l anets  the re
a re  a l so  seve ra l  upcoming  space  m iss ions ,  such  as  the  James  Webb Space  Te lescope  and  the
European  Space  Agency ' s  AR IEL ,  tha t  a re  expected  to  advance  ou r  know ledge  o f  exop lanets
by  cha rac te r i z i ng  the i r  a tmospheres  and  sea rch ing  fo r  s igns  o f  l i f e  beyond ou r  so l a r  sys tem.
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In conclus ion ,  Earth-
s ize planets are
fascinat ing objects that
have captured the
imaginat ion of
scient ists and the
publ ic a l ike .  Their
potent ia l  for host ing
l i fe makes them a pr ime
target for the search
for extraterrestr ia l  l i fe ,
and recent advances in
technology have made
it  eas ier to detect
them. As our
understanding of these
planets cont inues to
grow, we may one day
f ind that we are not
a lone in the universe.  

Th i s  cha r t  shows ,  on  the  top  row ,  a r t i s t  concepts  of  the  seven  p lanets  of  TRAPPIST-1  w i th  the i r  o rb i ta l  pe r iods ,  d i s tances
f rom the i r  s ta r ,  r ad i i ,  and  masses  as  compared  to  those  of  Ea r th .  On  the  bottom row ,  the  same numbers  a re  d i sp layed  fo r  the
bod ies  of  ou r  i nne r  so la r  sys tem:  Mercury ,  Venus ,  Ea r th ,  and  Mars .  Cred i t :  NASA/JPL-Ca l tech/R .  Hur t ,  T .  Py le  ( IPAC) .

These  d i scove r ies  have  spa rked  a  renewed in te res t  i n  the  sea rch  fo r  l i f e  beyond ou r  so l a r
sys tem.  I n  o rde r  to  l ea rn  more  about  these  p l anets  the re  a re  a l so  seve ra l  upcoming  space
miss ions ,  such  as  the  James  Webb Space  Te lescope  and  the  Eu ropean  Space  Agency ' s  AR IEL ,
tha t  a re  expected  to  advance  ou r  know ledge  o f  exop lanets  by  cha rac te r i z i ng  the i r
a tmospheres  and  sea rch ing  fo r  s igns  o f  l i f e  beyond ou r  so l a r  sys tem.  

One method tha t  as t ronomers  use  i s  the  t r ans i t  method ,  i n  wh ich  they  obse rve  the  sma l l  d ip  i n
a  s ta r ’ s  b r igh tness  tha t  occu rs  when  a  p l ane t  passes  i n  f ron t  o f  i t .  Anothe r  method i s  the
rad ia l  ve loc i t y  method ,  i n  wh ich  as t ronomers  look  fo r  sma l l  wobb les  i n  a  s ta r ' s  pos i t i on  tha t
a re  caused  by  the  g rav i t a t iona l  pu l l  o f  a  p l ane t .  I n  recent  yea rs ,  seve ra l  Ea r th-s i ze  p l anets
have  been  d i scove red  i n  the  hab i tab le  zones  o f  the i r  hos t  s ta r s ,  wh ich  i s  the  reg ion  a round  a
s ta r  where  tempera tu res  a re  j us t  r i gh t  fo r  l i qu id  wate r  to  ex i s t  on  the  p l anet ’ s  su r face .  



JUPITER RECLAIMS THE TITLE OF "PLANET
WITH THE MOST NUMBER OF MOONS"

J u p i t e r  i s n ' t  j u s t  t h e  l a r g e s t  a n d  m o s t  m a s s i v e  p l a n e t  i n  t h e  s o l a r  s y s t e m  —  n o w ,  t h e
g a s  g i a n t  a l s o  b o a s t s  t h e  l a r g e s t  n u m b e r  o f  m o o n s  o r b i t i n g  i t  a f t e r  s c i e n t i s t s
d i s c o v e r e d  a n o t h e r  1 2  m o o n s ,  b r i n g i n g  t h e  b e h e m o t h ' s  t o t a l  u p  t o  9 2 .
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The orbits of the 12 hitherto undiscovered moons of Jupiter have been publ ished by the Minor Planet
Center (MPC) operated by the Smithsonian Astrophysical  Observatory.  The dozen new moons
represent a 15% increase in the planet 's known moons. With these new discover ies ,  Jupiter seizes the
record for "solar system planet with most moons" from the previous record holder ,  Saturn. 
Scott Sheppard,  an astronomer at the Carnegie Inst i tute for Science in Washington, D.C. ,  has
submitted the observat ions of the Jovian system, which were taken between 2021 and 2022, for
publ icat ion. The delay between observing the new moons and conf irming them comes because
astronomers had to track the rocks for a fu l l  orbit  in order to ensure they were actual ly orbit ing
Jupiter .
And al l  of the new moons circ le Jupiter far from its surface, taking more than 340 Earth days to
complete an orbit of the gas giant .  Of the 12 new moons, n ine are part icular ly distant :  The MPC
estimates these nine moons to have orbits longer than 550 days.  These moons are a l l  a lso relat ively
smal l :  only f ive of those nine moons are thought to have a diameter greater than 5 mi les (8 km). 
The nine part icular ly distant moons also have retrograde orbits ,  meaning that they circ le the gas giant
in the opposite direct ion of i ts rotat ion; the inner Jovian moons, in contrast ,  have "prograde" orbits in
the same direct ion as the planet 's rotat ion. The new moons'  retrograde orbits imply that Jupiter 's
immense gravitat ional inf luence may have captured these moons, with the smal ler ones possibly the
remains of larger bodies broken apart by col l is ions.  

Various groupings of Jovian moons with the newly discovered ones shown in bold. The 'oddball,' called
Valetudo after the Roman god Jupiter's great-granddaughter, has a prograde orbit that crosses the

retrograde orbits. (Image credit: Roberto Molar-Candanosa, courtesy of Carnegie Institution for Science)
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https://skyandtelescope.org/astronomy-news/astronomers-find-a-dozen-more-moons-for-jupiter/
https://www.space.com/sun-solar-flare-x-class-jan-10-2023
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Thus far  on ly  one Jov ian moon has been
discovered between the Gal i lean moons
and the Himal ia  group,  Themisto ,
poss ib ly  due to the g lare f rom the gas
giant h id ing smal ler  moons .
Further out at  around 10 mi l l ion mi les
(17 mi l l ion km) f rom Jupiter  are the
Carpo group,  named after  Carpo,  a
Jov ian moon Sheppard d iscovered in
2005.  Before th is  c lutch of  d iscover ies ,
there was on ly one moon in th is  group
bes ides Carpo i tse l f ,  so the d iscovery of
another doubled the populat ion of  th is
group.
The newly d iscovered prograde Jov ian
moons could make excel lent  targets for
future miss ions that  are set  to make
f lybys of  Jupi ter ,  inc lud ing the European
Space Agency 's  JUICE miss ion set to
launch in Apr i l  and NASA's Europa
Cl ipper set  to launch in October 2024.  
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The orbits of newly discovered moons around Jupiter. 
(Image credit: MPC)

Others of  the newly found moons
are in prograde orb i ts ,  suggest ing
they formed around Jupi ter .
These part icu lar  prograde orb i t ing
moons are located in a middle
swath of  space with 13 other
Jov ian moons:  c loser to the
planet than the outer  retrograde
moons but farther  away than the
large inner moons .
These prograde moons were
tougher to spot than the outer
retrograde Jov ian moons.  "The
reason is  that  they are c loser to
Jupi ter  and the scattered l ight
f rom the p lanet is  t remendous , "
Sheppard to ld .  The l ight  ref lected
by Jupi ter  obscures these moons ,
so by 2000 astronomers had
discovered on ly f ive of  these
moons.  In  the intervening two
decades ,  on ly  e ight more of  th is
group had been found.
Prograde Jov ian moons outs ide of
the Gal i lean moons fa l l  into two
groupings .  The c losest  is  the
Himal ia  group,  which is  named
after  the f i f th largest  Jov ian
moon,  Himal ia .  The group l ies
between 11  mi l l ion to 12 mi l l ion
km from Jupiter  and has a
populat ion of  n ine ,  two of  which
are among the new discover ies .

May 2018 recovery images of Valetudo from Carnegie's Magellan
telescope's at our Las Campanas Observatory in Chile. The moon

can be seen moving relative to the steady state background of
distant stars. Jupiter is not in the field but off to the upper left.

(Image credit: Carnegie Institution for Science)

https://www.space.com/sun-solar-flare-x-class-jan-10-2023
https://www.space.com/sun-solar-flare-x-class-jan-10-2023


ASTRONOMERS FIND RARE STAR SYSTEM
THAT WILL TRIGGER A KILONOVA

Astronomers have ident i f ied the remnants of one such dud f i recracker in SGR 0755-2933, a neutron
star about 11 ,400 l ight-years from Earth in the southern constel lat ion of Puppis .  In new research,
scient ists say that ear l ier in i ts l i fet ime, th is star transferred abnormal ly high amounts of mass to i ts
binary companion — so much so that i t  was not left with enough mater ia l  for an explosive death.
Instead, i t  ended in a quiet "u ltra-str ipped" supernova,  a rare cosmic event that leaves a super-dense
remnant cal led a neutron star in i ts wake.
"This remarkable binary system is essent ia l ly a one-in-10-bi l l ion system," André-Nicolas Chené, an
astronomer at the Nat ional Science Foundat ion's NOIRLab research center and a co-author of the
new study,  said in a statement.

"A kilonova is the ultra-powerful, gold-producing explosion created by colliding neutron stars."
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The neutron star and its c losely orbit ing binary companion — a star that the researchers a lso predict
wi l l  someday col lapse to become a neutron star — mark the f i rst c lear example of a star system that
wi l l  u l t imately tr igger a k i lonova,  a cosmic explosion dur ing which two neutron stars merge. 
Although a ki lonova was f i rst detected in 2017,  astronomers then recorded only the aftermath of the
event ,  thanks to observat ions of l ight and gravitat ional waves. The new research is the f i rst t ime
scient ists have ident i f ied a binary star system that they know wi l l  end in a k i lonova explosion.
Moreover ,  astronomers previously thought that only one or two such systems would exist in spira l
galaxies l ike our Mi lky Way. Researchers of the latest study have now increased that est imate to 10,
not ing that these observat ions help them better understand the history ,  evolut ion and atypical ly calm
deaths of stars in such systems.
"For quite some t ime, astronomers speculated about the exact condit ions that could eventual ly lead
to a ki lonova, "  Chené said in the statement.  "These new results demonstrate that ,  in at least some
cases,  two sibl ing neutron stars can merge when one of them was created without a c lassical
supernova explosion."
The s ibl ing star is massive,  orbits the pr imary neutron star every 60 days,  and has a name l ike a
l icense plate: CPD-29 2176. Scient ists behind the latest research studied this s ib l ing star to
understand the formation of the current star system, as wel l  as what might unfold in i ts future.

An artist's depiction of a binary star system that will eventually end in two colliding neutron stars. 
(Image credit: CTIO/NOIRLab/NSF/AURA/J. da Silva/Spaceengine/M. Zamani)
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"This  is  not just  a s imple binary system"
Clar issa Pavao,  an undergraduate student at  the Embry-Riddle Aeronaut ica l  Univers i ty  in
Ar izona ,  found the system whi le scour ing data captured by the Cerro Tolo lo Inter-Amer ican
Observatory in Chi le .  In  part icu lar ,  she was p lott ing the spectra of  the s ib l ing star ,  an ana lys is
of  how much l ight  a star  emits at  part icu lar  wavelengths .  After  c lean ing noise f rom the data ,
she not iced one s imple l ine in the spectra that  suggested the mass ive star  had a h igh ly  c i rcu lar
orb i t  — an unusua l  feature in b inary star  systems.
This  was a key f ind ing that  he lped the team conclude that  the pr imary neutron star  ended as a
dud supernova ,  the astronomers sa id .  Usua l ly ,  when one of  the stars in  a b inary system burns
through i ts  hydrogen and nears the end of  i ts  main-sequence stage ,  i t  begins t ransferr ing mass
to i ts  companion star .  The resu l t ing end-of- l i fe explos ion often k icks companion stars out of
the systems and into h igh ly  e l l ipt ica l  orb i ts .
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The dy ing star  a lso d id not have enough energy to k ick i ts  companion out of  the system, which
is  why the two stars cont inue to have t ight  orb i ts ,  accord ing to the study .
Marking the beginnings of precious heavy metals
In  addit ion to learn ing more about k i lonova events ,  the new research wi l l  he lp astronomers
better  understand the or ig ins of  some of the heav iest  e lements in our un iverse .
The quiet  supernova occurred on ly a few mi l l ion years ago,  and astronomers expect the CPD-
29 2176 system to remain as i t  i s  for  at  least  one mi l l ion years more .  Thei r  models show that ,
much l ike the pr imary neutron star ,  the s ib l ing star  too wi l l  then become an u l t ra-str ipped
supernova and eventua l ly  co l lapse into a neutron star .
Mi l l ions of  years f rom now, the team predicts that  the two neutron stars wi l l  sp i ra l  s lowly
toward each other in  a cosmic dance ,  u l t imate ly  co l l id ing in a k i lonova explos ion .  Such
explos ions are known to be a source of  immense quant i t ies of  heavy e lements l ike p lat inum,
xenon,  uran ium and gold " that  get hur led into the un iverse , "  R ichardson sa id .
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But th is  d id not seem to have
occurred in the intr igu ing system.
To better  understand what might
have happened at  the end of
SGR 0755-2933's l i fe ,
astronomers waded through
thousands of  models that
descr ibed binary star  systems
resembl ing the one they were
study ing.  They only found two
that matched.
The team then traced the star 's
h istory and concluded i t  behaved,
for  the most part ,  l ike any other
mass ive star  running out of  fue l :
Toward the end of i ts  l i fe ,  the
star  began transferr ing mass to
i ts  companion and dwindled into
a low-mass star  with a he l ium
core ,  as sc ient ists expected.  In
th is  process ,  however ,  the star
lost  so much mass that i ts  end-
of- l i fe supernova "d idn ' t  even
have enough energy to k ick the
orbi t  into the more typica l
e l l ipt ica l  shape seen in s imi lar
b inar ies , "  Noel  R ichardson,  an
astronomer at  Embry-Riddle and
lead author of  the new study ,
sa id in a statement .
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(An artist's depiction of the life of the star system CPD-29 2176. The
system began as two large stars (1); a few million years ago one star
became a neutron star after a weak supernova (4); in a few million
years, the second star will also become a neutron star (6); eventually,
the pair will collide and cause a kilonova (9)).

(Image credit: CTIO/NOIRLab/NSF/AURA/P. Marenfeld)
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Nasa’s  Cur ios i ty  rover has stumbled upon a st range meta l l ic  rock on Mars that  may a l low
scient ists  to ga in ins ights on the Red Planet ’s  anc ient past .
The rock ,  dubbed Cacao,  measures about a foot across and appears to be an i ron-nicke l
meteor i te ,  accord ing to the Amer ican space agency .
I t  was d iscovered in the “su l fate-bear ing un i t ”  – a region on Mars ’  Mount Sharp ,  the agency
noted in a b log post on the d iscovery .
Nasa shared a h igh-resolut ion image of  the rock that  was st i tched together f rom about 20
di f ferent ind iv idua l  photos taken by the rover .  One of  the images is  a c lose-up of  Cacao as
v iewed through Cur ios i ty ’s  ChemCam instrument .  Th is  revea ls  a part  of  the meteor i te that  was
targeted by the ChemCam instrument ’s  laser .
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In  2016 ,  i t  found the “Egg Rock” a lso dubbed the “gol f  ba l l ”  and in 2014 i t  stumbled upon
another 7-foot- long meteor i te the Cur ios i ty  team named “Lebanon” .
Ear l ier  in  2005,  the Opportun i ty  rover made the d iscovery of  the Heat Shie ld Rock ,  a  meteor i te
that  was the f i rst  such rock to ever be ident i f ied on the surface of  another p lanet .
Genera l ly  such meta l l ic  meteor i tes landing on Earth ’s  surface tend to rust  away in a short  span
of geologic t ime,  but due to l i t t le  oxygen and moisture on Mars ,  these space rocks can remain
lusturous for  mi l l ions of  years .
“There ’s  no way to date these.  But i t  cou ld have been here mi l l ions of  years ! ”  pointed out the
Cur ios i ty  rover ’s  Twitter  account on the new discovery .
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Nasa noted that  th is  laser  ana lys is  invo lves zapping rocks and study ing the resu l t ing vapour to
learn about the rock ’s  composi t ion .  The rock ’s  meta l l ic  hue can be seen as i t  stands out in
contrast  to the Red Planet ’s  barren rust-coloured landscape.
“Rock.  Rock.  Rock.  Rock.  Rock.  Rock.  METEORITE!  “ I t ’ s  not uncommon to f ind meteor i tes on
Mars – in fact ,  I ’ ve done i t  a  few t imes!  But a change in scenery ’s  a lways n ice , ”  sa id the
Cur ios i ty  rover ’s  of f ic ia l  Twitter  handle .
Nasa suspects the rock ’s  s i te l ike ly  had a “b ig crater”  in  the anc ient past .  “Over t ime,  eros ion
and other forces f lat ten the area around i t ,  carv ing away everyth ing but the hardest mater ia l , ”
sa id another tweet in rep ly to a user who asked about any ev idence of  impact .  The Cur ios i ty
rover has reportedly come across severa l  such strange rocks in i ts  decade-long explorat ion of
the Red Planet .
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The iron-nickel space rock, nicknamed 'Cacao,' is about 1 foot (0.3 meters) wide.

The iron-nickel meteorite "Cacao," discovered on Mars by NASA's Curiosity rover. 
(Image credit: NASA/JPL-Caltech)
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FROM THE EYES OF WEBB - FEBRUARY 2023

In October 2022, the James Webb Space Telescope watched as Char ik lo ,  a t iny r inged asteroid ,
ecl ipsed a star .  This event ,  cal led an occultat ion,  marked a f i rst for Webb. At the month's end, Webb
turned toward Char ik lo again and notched another v ictory:  For the f i rst t ime, astronomers analyzing
the telescope's data spotted clear s igns of water ice,  the presence of which was only hinted at unt i l
now. These observat ions wi l l  guide astronomers to better understand the nature and behavior of t iny
bodies in the outer reaches of our solar system.

Jwst discovers water ice at ringed asteroid
Chariklo 'by remarkable luck'

Although it  is the largest of i ts k ind,  Char ik lo is st i l l  too smal l  and too far for even the mighty Webb
to photograph direct ly .  Instead, astronomers decided to study it  through occultat ion,  which is an
indirect but powerful  method to study smal l  bodies l ike Char ik lo.  But the team did not know if  and
when a star — without which an occultat ion would not occur — would fa l l  into Webb's f ie ld of v iew.
This made Char ik lo part of Webb's target of opportunity program: I f  the asteroid happened to cross
in front of a star ,  the program would a l low astronomers to temporar i ly interrupt the telescope's
schedule to observe the event .
The team calculated only a 50% chance that Webb would spot a star br ight enough with an
interest ing object l ike Char ik lo crossing in front .  After i ts launch in 2021 ,  as Webb went through
rout ine course correct ions to hold i t  steady in i ts parking spot in space, the team continued
predict ing and revis ing its l ist of possible occultat ions.  Late last year ,  astronomers ended up on the
favorable s ide of that 50% when they discovered "by remarkable good luck" that Char ik lo was on track
to occult a star that a lso fel l  into Webb's v iew.
On Oct.  18 ,  2022, Char ik lo and its system of two r ings crossed in front of a star .  Using Webb's near-
infrared camera (NIRCam), astronomers monitored the star 's br ightness for an hour .  Result ing data
showed two dips in the star 's br ightness as expected: When the asteroid 's r ings f i rst h id the star as
the ecl ipse began, and again when the last of i ts r ings wrapped up the occultat ion.

This illustration shows what the Centaur Chariklo and its rings could look like, based on our current
understanding. (Image credit: NASA, ESA, CSA, Leah Hustak (STScI))
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"The shadows produced by Char ik lo 's r ings were clear ly detected,"  the team wrote in the statement ,
"demonstrat ing a new way of using Webb to explore solar system objects . "
Objects l ike Char ik lo are cal led centaurs ,  thanks to their  hybr id nature.  (Centaurs are mythological
horse-human hybr ids.)  They look l ike asteroids but behave l ike comets — complete with v is ib le ta i ls .
Their home, an unstable orbit between Jupiter and Neptune, hosts thousands of centaurs of vary ing
shapes and s izes.  As interest ing as they are,  their  smal l  s ize and vast distance make them diff icult  to
study. The composit ion of even the biggest centaur ,  Char ik lo which is st i l l  t iny at just 160 mi les (250
km) in diameter and distant at a whooping 2 bi l l ion mi les (3.2 bi l l ion km) from us — is poor ly
understood. Also,  past research hinted at water ice somewhere in Char ik lo 's system, but had yet to
conclusively detect i t .

"Graphic showing the dimming effects of Chariklo's rings on a
background star".

In this latest research,  astronomers
pointed Webb at Char ik lo again.
This t ime, they used the telescope's
Near-infrared Spectrograph
(NIRSpec) instrument to measure
the sunl ight ref lected by Char ik lo
and its two r ings.  The result ing
spectrum showed three absorpt ion
bands of water ice,  marking the f i rst
c lear indicat ion of crystal l ine ice.
The presence of crystal l ine ice
l ikely indicates that Char ik lo is
subject to constant bombardment ,
according to Dean Hines,  an
astronomer at the Space Telescope
Science Inst i tute in Maryland.
"Because high-energy part ic les
transform ice from crystal l ine into
amorphous states ,  detect ion of
crystal l ine ice indicates that the
Char ik lo system exper iences
continuous micro-col l is ions that
either expose pr ist ine mater ia l  or
tr igger crystal l izat ion processes, "
Hines said in NASA's statement.



An as te ro id  rough l y  the  s i ze  o f  Rome ’s  Co losseum — between
300 to  650  fee t  ( 100  to  200  mete rs )  i n  l ength  —  has  been
detec ted  by  an  i n te rna t iona l  team o f  Eu ropean  as t ronomers
us ing  NASA’s  James  Webb Space  Te lescope .  The i r  p ro jec t
used  da ta  f rom the  ca l ib ra t ion  o f  the  M id- In f raRed Ins t rument
(M IR I ) ,  i n  wh ich  the  team se rend ip i tous l y  de tec ted  an
in te r lop ing  as te ro id .  The  ob jec t  i s  l i ke l y  the  sma l l es t  obse rved
to  da te  by  Webb and  may  be  an  examp le  o f  an  ob jec t
measu r i ng  under  0 .6  m i l es  ( 1  k i l omete r )  i n  l ength  w i th in  the
ma in  as te ro id  be l t ,  l oca ted  between  Mars  and  Jup i te r .  More
observa t ions  a re  needed to  bet te r  cha rac te r i ze  th i s  ob jec t ’ s
na tu re  and  p roper t i es .
“We comp le te l y  unexpected l y  de tec ted  a  sma l l  a s te ro id  i n
pub l i c l y  ava i l ab le  M IR I  ca l i b ra t ion  obse rva t ions , ”  exp la ined
Thomas  Mü l l e r ,  an  as t ronomer  a t  the  Max  P lanck  I ns t i t u te  fo r
Ex t ra te r res t r i a l  Phys ics  i n  Germany .  “The  measu rements  a re
some o f  the  f i r s t  M IR I  measu rements  ta rge t ing  the  ec l ip t i c
p l ane  and  ou r  work  sugges ts  tha t  many  new ob jec ts  w i l l  be
detec ted  w i th  th i s  i ns t rument . ”
hese  Webb obse rva t ions ,  pub l i shed  i n  the  jou rna l  As t ronomy
and As t rophys ics ,  were  not  des igned  to  hunt  fo r  new as te ro ids
— in  f ac t ,  t hey  were  ca l ib ra t ion  images  o f  the  ma in  be l t
as te ro id  ( 10920)  1998  BC1 ,  wh ich  as t ronomers  d i scove red  i n
1998 .  The  obse rva t ions  were  conducted  to  tes t  the
per fo rmance  o f  some o f  M IR I ’ s  f i l t e r s ,  bu t  the  ca l ib ra t ion  team
cons ide red  them to  have  fa i l ed  fo r  techn ica l  reasons  due  to
the  b r igh tness  o f  the  ta rget  and  an  o f f se t  te lescope  po in t i ng .
Desp i te  th i s ,  t he  da ta  on  as te ro id  10920  were  used  by  the
team to  es tab l i sh  and  tes t  a  new techn ique  to  cons t ra in  an
ob jec t ’ s  o rb i t  and  to  es t imate  i t s  s i ze .  The  va l i d i t y  o f  the
method was  demonst ra ted  fo r  as te ro id  10920  us ing  the  M IR I
obse rva t ions  comb ined  w i th  da ta  f rom ground-based
te lescopes  and  ESA ’s  Ga ia  m iss ion .
n  the  cou rse  o f  the  ana l ys i s  o f  the  M IR I  da ta ,  the  team found
the  sma l l e r  i n te r loper  i n  the  same f i e ld  o f  v iew .  The  team’s
resu l t s  sugges t  the  ob jec t  measu res  100–200 mete rs ,  occup ies
a  ve ry  low- inc l i na t ion  o rb i t ,  and  was  loca ted  i n  the  i nne r  ma in-
be l t  reg ion  a t  the  t ime o f  the  Webb obse rva t ions .
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Webb Detects Extremely
Small Main Belt Asteroid
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“Ou r  r e su l t s  show tha t  even  ‘ f a i l ed ’  Webb  obse r va t i ons  can  be  sc i en t i f i c a l l y  u se fu l ,  i f
you  have  t he  r i gh t  m indse t  and  a  l i t t l e  b i t  o f  l uck , ”  e l abo ra ted  Mü l l e r .  “Ou r  de tec t i on
l i e s  i n  t he  ma in  a s te ro id  be l t ,  bu t  Webb ’ s  i nc red ib l e  sens i t i v i t y  made  i t  poss ib l e  to
see  t h i s  r ough l y  100-mete r  ob jec t  a t  a  d i s t ance  o f  more  t han  100  m i l l i on  k i l omete r s . ”
The  de tec t i on  o f  t h i s  a s te ro id  —  wh i ch  t he  team suspec t s  to  be  t he  sma l l e s t
obse r ved  to  da te  by  Webb  and  one  o f  t he  sma l l e s t  de tec ted  i n  t he  ma in  be l t  —
wou ld ,  i f  con f i rmed  as  a  new as te ro id  d i scove r y ,  have  impo r t an t  imp l i c a t i ons  fo r  ou r
unde r s t and i ng  o f  t he  fo rma t i on  and  evo l u t i on  o f  t he  so l a r  s y s tem .  Cu r ren t  mode l s
p red i c t  t he  occu r rence  o f  a s te ro ids  down  to  ve r y  sma l l  s i zes ,  bu t  sma l l  a s te ro ids
have  been  s tud i ed  i n  l e s s  de ta i l  t han  t he i r  l a rge r  coun te rpa r t s  ow ing  to  t he  d i f f i cu l t y
o f  obse r v i ng  t hese  ob jec t s .  Fu tu re  ded i ca ted  Webb  obse r va t i ons  w i l l  a l l ow
as t ronomers  to  s tudy  a s te ro ids  sma l l e r  t han  1  k i l omete r  i n  s i ze .
Wha t ’ s  more ,  t h i s  r e su l t  sugges t s  t ha t  Webb  w i l l  a l so  be  ab l e  to  se rend ip i tous l y
con t r i bu te  to  t he  de tec t i on  o f  new as te ro ids .  The  team suspec t s  t ha t  even  sho r t
M IR I  obse r va t i ons  c l o se  to  t he  p l ane  o f  t he  so l a r  s y s tem w i l l  a lways  i nc l ude  a  f ew
as te ro ids ,  mos t  o f  wh i ch  w i l l  be  unknown  ob jec t s .
I n  o rde r  to  con f i rm  tha t  t he  ob jec t  de tec ted  i s  a  new l y  d i scove red  as te ro id ,  mo re
pos i t i on  da ta  r e l a t i ve  to  backg round  s t a r s  i s  r equ i r ed  f rom fo l l ow-up  s tud i e s  to
cons t r a i n  t he  ob jec t ’ s  o rb i t .
“ Th i s  i s  a  f an tas t i c  r e su l t  wh i ch  h igh l i gh t s  t he  capab i l i t i e s  o f  M IR I  t o  se rend ip i tous l y
de tec t  a  p rev ious l y  unde tec tab l e  s i ze  o f  a s te ro id  i n  t he  ma in  be l t , ”  conc l uded  B r yan
Ho l l e r ,  Webb  suppo r t  sc i en t i s t  a t  t he  Space  Te l e scope  Sc i ence  I n s t i t u te  i n
Ba l t imo re ,  Ma ry l and .  “Repea t s  o f  t hese  obse r va t i ons  a re  i n  t he  p rocess  o f  be i ng
schedu led ,  and  we  a re  f u l l y  expec t i ng  new as te ro id  i n te r l ope r s  i n  t hose  images . ”
The  James  Webb  Space  Te l e scope  i s  t he  wo r l d ’ s  p rem ie r  space  sc i ence  obse r va to r y .
Webb  w i l l  so l ve  mys te r i e s  i n  ou r  so l a r  s y s tem ,  l ook  beyond  to  d i s t an t  wo r l d s  a round
o the r  s t a r s ,  and  p robe  the  mys te r i ous  s t r uc tu res  and  o r i g i n s  o f  ou r  un i ve r se  and  ou r
p l ace  i n  i t .  Webb  i s  an  i n te rna t i ona l  p rog ram l ed  by  NASA w i t h  i t s  pa r tne r s ,  ESA
(Eu ropean  Space  Agency )  and  the  Canad i an  Space  Agency .

Image  Cred i t s :  ARTWORK:  N .  Ba r tmann  (ESA/Webb) ,  ESO/M.  Kornmesse r  and  S .  B run ie r ,
N .  R i s i nge r  ( skysu rvey .o rg )
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NASA’S WEBB UNCOVERS NEW

DETAILS IN PANDORA’S CLUSTER
Ast ronomers  have  revea led  the  l a tes t  deep f i e ld  image  f rom NASA’s  James  Webb Space
Te lescope ,  fea tu r i ng  neve r-befo re-seen  deta i l s  i n  a  reg ion  o f  space  known as  Pandora ’ s
C lus te r  (Abe l l  2744) .  Webb ’ s  v iew d i sp l ays  th ree  c lus te r s  o f  ga l ax ies  –  a l ready  mass i ve  –
coming  togethe r  to  fo rm a  megac lus te r .  The  comb ined  mass  o f  the  ga l axy  c lus te r s  c rea tes  a
power fu l  g rav i t a t iona l  l ens ,  a  na tu ra l  magn i f i ca t ion  e f fec t  o f  g rav i t y ,  a l l ow ing  much  more
d i s tan t  ga l ax ies  i n  the  ea r l y  un i ve rse  to  be  obse rved  by  us ing  the  c lus te r  l i ke  a  magn i f y i ng
g lass .
On l y  Pandora ’ s  cent ra l  co re  has  p rev ious l y  been  s tud ied  i n  de ta i l  by  NASA’s  Hubb le  Space
Te lescope .  By  comb in ing  Webb ’ s  power fu l  i n f r a red  i ns t ruments  w i th  a  b road  mosa ic  v iew o f
the  reg ion ’ s  mu l t ip le  a reas  o f  l ens ing ,  as t ronomers  a imed to  ach ieve  a  ba l ance  o f  b readth
and  depth  tha t  w i l l  open  up  a  new f ron t ie r  i n  the  s tudy  o f  cosmo logy  and  ga l axy  evo lu t ion .

“The  anc ien t  myth  o f  Pandora  i s  about  human cu r ios i t y  and  d i scove r ies  tha t  de l i nea te  the
pas t  f rom the  fu tu re ,  wh ich  I  th ink  i s  a  f i t t i ng  connect ion  to  the  new rea lms  o f  the  un i ve rse
Webb i s  open ing  up ,  i nc lud ing  th i s  deep- f ie ld  image  o f  Pandora ’ s  C lus te r , ”  sa id  as t ronomer
Rache l  Bezanson  o f  the  Un i ve rs i t y  o f  P i t t sbu rgh  i n  Pennsy l van i a ,  co-pr inc ipa l  i nves t iga to r  on
the  “U l t r adeep N IRSpec  and  N IRCam ObserVat ions  be fo re  the  Epoch  o f  Re ion i za t ion ”
(UNCOVER)  p rogram to  s tudy  the  reg ion .

Ast ronomers  es t imate  50 ,000  sou rces  o f  nea r- in f ra red  l i gh t  a re  rep resented  i n  th i s  image  f rom NASA’s
James  Webb Space  Te lescope .  The i r  l i gh t  has  t r ave l l ed  th rough  va ry ing  d i s tances  to  reach  the
te lescope ’ s  de tec to rs ,  rep resent ing  the  vas tness  o f  space  i n  a  s i ng le  image .  Cred i t s :  NASA ,  ESA ,  CSA ,
I .  Labbe  (Sw inburne  Un i ve rs i t y  o f  Techno logy )  and  R .  Bezanson  (Un i ve rs i t y  o f  P i t t sbu rgh ) .  Image
process ing :  A l yssa  Pagan  (STSc I )



I n  the  meant ime ,  a l l  o f  the  N IRCam photomet r i c  da ta  has  been  pub l i c l y  re leased  so  tha t  o the r
as t ronomers  can  become fam i l i a r  w i th  i t  and  p l an  the i r  own sc ien t i f i c  s tud ies  w i th  Webb ’ s
r i ch  da tase ts .  “We a re  commi t ted  to  he lp ing  the  as t ronomy commun i t y  make  the  bes t  use  o f
the  fan tas t i c  resou rce  we have  i n  Webb , ”  sa id  UNCOVER co- inves t iga to r  Gabr ie l  B rammer  o f
the  N ie l s  Bohr  I ns t i t u te ’ s  Cosmic  Dawn Cente r  a t  the  Un i ve rs i t y  o f  Copenhagen .  “Th i s  i s  j us t
the  beg inn ing  o f  a l l  t he  amaz ing  Webb sc ience  to  come . ”
The  imag ing  mosa ics  and  ca ta log  o f  sou rces  on  Pandora ’ s  C lus te r  (Abe l l  2744)  p rov ided  by
the  UNCOVER team comb ine  pub l i c l y  ava i l ab le  Hubb le  da ta  w i th  Webb photomet ry  f rom th ree
ea r l y  obse rva t ion  p rograms :  JWST-GO-2561 ,  JWST-DD-ERS-1324 ,  and  JWST-DD-2756 .
The  James  Webb Space  Te lescope  i s  the  wor ld ' s  p remie r  space  sc ience  obse rva to ry .  Webb
wi l l  so l ve  mys te r i es  i n  ou r  so l a r  sys tem ,  l ook  beyond to  d i s tan t  wor lds  a round  o the r  s ta r s ,  and
probe  the  mys te r ious  s t ruc tu res  and  o r ig ins  o f  ou r  un i ve rse  and  ou r  p l ace  i n  i t .  Webb i s  an
in te rna t iona l  p rogram led  by  NASA w i th  i t s  pa r tne rs ,  ESA (Eu ropean  Space  Agency )  and  the
Canad ian  Space  Agency .
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Ast ronomer  I vo  Labbe  o f  the  Sw inburne  Un i ve rs i t y  o f  Techno logy  i n  Me lbourne ,  Aus t ra l i a ,  co-
pr inc ipa l  i nves t iga to r  on  the  UNCOVER program ,  sa id  tha t  i n  the  l ens ing  co re  to  the  lower
r igh t  i n  the  Webb image ,  wh ich  has  neve r  been  imaged by  Hubb le ,  Webb revea led  hundreds
o f  d i s tan t  l ensed  ga l ax ies  tha t  appea r  l i ke  f a i n t  a rced  l i nes  i n  the  image .  Zooming  i n  on  the
reg ion  revea l s  more  and  more  o f  them.
“Pandora ’ s  C lus te r ,  a s  imaged by  Webb ,  shows  us  a  s t ronger ,  w ide r ,  deeper ,  be t te r  l ens  than
we have  eve r  seen  be fo re , ”  Labbe  sa id .  “My  f i r s t  reac t ion  to  the  image  was  tha t  i t  was  so
beaut i f u l ,  i t  l ooked  l i ke  a  ga l axy  fo rmat ion  s imu la t ion .  We had  to  rem ind  ou rse l ves  tha t  th i s
was  rea l  da ta ,  and  we a re  work ing  i n  a  new e ra  o f  as t ronomy now . ”
The  UNCOVER team used  Webb ’ s  Nea r- In f ra red  Camera  (N IRCam)  to  captu re  the  c lus te r
w i th  exposu res  l a s t i ng  4-6  hours ,  fo r  a  to ta l  o f  about  30  hours  o f  obse rv ing  t ime .  The  nex t
s tep  i s  to  met i cu lous l y  go  th rough  the  imag ing  da ta  and  se lec t  ga l ax ies  fo r  fo l l ow-up
observa t ion  w i th  the  Near- In f ra red  Spect rograph  (N IRSpec) ,  wh ich  w i l l  p rov ide  p rec i se
d i s tance  measu rements ,  a long  w i th  o the r  de ta i l ed  i n fo rmat ion  about  the  l ensed  ga l ax ies ’
compos i t i ons ,  p rov id ing  new ins igh ts  i n to  the  ea r l y  e ra  o f  ga l axy  assemb ly  and  evo lu t ion .  The
UNCOVER team expects  to  make  these  N IRSpec  obse rva t ions  i n  the  summer  o f  2023 .

Images  o f  Pandora ’ s  C lus te r ,  Abe l l  2744 ,  captu red  by  Webb ’ s  Nea r- In f ra red  Camera  (N IRCam) .

https://esawebb.org/about/instruments/nircam-niriss/


Researchers us ing NASA’s James Webb Space Telescope are gett ing the i r  f i rst  look at  star
format ion ,  gas ,  and dust  in  nearby ga lax ies with unprecedented reso lut ion at  inf rared wavelengths .
The data has enabled an in i t ia l  co l lect ion of  21  research papers that  prov ide new ins ight into how
some of the smal lest-sca le processes in our un iverse – the beginn ings of  star  format ion – impact
the evolut ion of  the largest  objects in  our cosmos:  ga lax ies .
The largest  survey of  nearby ga lax ies in Webb’s f i rst  year  of  sc ience operat ions is  be ing carr ied out
by the Phys ics at  High Angular  reso lut ion in Nearby Galax ies (PHANGS) co l laborat ion ,  invo lv ing
more than 100 researchers f rom around the g lobe.  The Webb observat ions are led by Jan ice Lee ,  

Gemini  Observatory is  ch ief  sc ient ist  at  the
Nat iona l  Sc ience Foundat ion ’s  NOIRLab and
aff i l ia te astronomer at  the Univers i ty  of  Ar izona in
Tucson.  The team is  study ing a d iverse sample of
19 sp i ra l  ga lax ies ,  and in Webb’s f i rst  few months
of sc ience operat ions ,  observat ions of  f ive of
those targets – M74,  NGC 7496,  IC 5332 ,  NGC
1365,  and NGC 1433 – have taken p lace.  The
resu l ts  are a l ready astounding to astronomers .  
“The c lar i ty  with which we are seeing the f ine
structure certa in ly  caught us by surpr ise , ”  sa id
team member Dav id Thi lker  of  Johns Hopkins
Univers i ty  in  Ba l t imore ,  Mary land.  
“We are d i rect ly  seeing how the energy f rom the
format ion of  young stars af fects the gas around
them, and i t ’s  just  remarkable , ”  sa id Er ik
Rosolowsky of  the Univers i ty  of  Alberta ,  Canada.
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NASA’S WEBB REVEALS INTRICATE NETWORKS
OF GAS AND DUST IN NEARBY GALAXIES

“Areas which are complete ly  dark in Hubble
imaging l ight  up in exquis i te deta i l  in  these new
infrared images ,  a l lowing us to study how the dust
in the interste l la r  medium has absorbed the l ight
f rom forming stars and emitted i t  back out in  the
inf rared ,  i l luminat ing an int r icate network of  gas
and dust , ”  sa id team member Kar in Sandstrom of
the Univers i ty  of  Cal i forn ia ,  San Diego.  
The h igh-resolut ion imaging needed to study
these structures has long evaded astronomers –
unt i l  Webb came into the p icture .  

The images f rom Webb’s Mid-Infrared
Instrument (MIRI )  revea l  the presence of  a
network of  h igh ly  st ructured features with in
these ga lax ies – g lowing cav i t ies of  dust  and
huge cavernous bubbles of  gas that  l ine the
spi ra l  arms.  In  some regions of  the nearby
galax ies observed,  th is  web of  features appears
bui l t  f rom both ind iv idua l  and over lapping she l ls
and bubbles where young stars are re leas ing
energy .  

IC  5332  (MIR I  IMAGE)

M74 (MIR I  IMAGE)

N 1433(MIR I  IMAGE)



“Because these observat ions are taken as part  of
what 's  ca l led a t reasury program, they are ava i lab le
to the publ ic  as they are observed and received on
Earth , ”  sa id Eva Schinnerer  of  the Max Planck
Inst i tute for  Astronomy in Heide lberg ,  Germany ,  and
leader of  the PHANGS col laborat ion .
The PHANGS team wi l l  work to create and re lease
data sets that  a l ign Webb’s data to each of  the
complementary data sets obta ined prev ious ly  f rom
the other observator ies ,  to he lp accelerate d iscovery
by the broader astronomica l  community .  
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“The PHANGS team has spent years observ ing these ga lax ies at  opt ica l ,  rad io ,  and u l t rav io lent
wavelengths us ing NASA’s Hubble Space Telescope,  the Atacama Large Mi l l imeter/Submi l l imeter
Array ,  and the Very Large Telescope’s Mult i  Uni t  Spectroscopic Explorer , ”  added team member
Adam Leroy of  the Ohio State Univers i ty .  “But ,  the ear l iest  stages of  a star ’s  l i fecyc le have
remained out of  v iew because the process is  enshrouded with in gas and dust c louds . ”
Webb’s powerfu l  inf rared capabi l i t ies can p ierce through the dust  to connect the miss ing puzz le
pieces .  
For example ,  speci f ic  wavelengths observable by MIRI  (7 .7 and 11 .3 microns)  and Webb’s Near-
Inf rared Camera (3 .3 microns)  are sens i t ive to emiss ion f rom polycyc l ic  aromat ic hydrocarbons ,
which p lay a cr i t ica l  ro le in  the format ion of  stars and p lanets .  These molecu les were detected by
Webb in the f i rst  observat ions by the PHANGS program.
Study ing these interact ions at  the f inest  sca le can he lp prov ide ins ights into the larger p icture of
how ga lax ies have evolved over t ime.

NGC 7496  (MIR I  IMAGE)

“Thanks to the te lescope's  reso lut ion ,  for
the f i rst  t ime we can conduct a complete
census of  star  format ion ,  and take
inventor ies of  the interste l la r  medium
bubble st ructures in nearby ga lax ies beyond
the Loca l  Group, ”  Lee sa id .  “That census wi l l
he lp us understand how star  format ion and
i ts  feedback impr int  themselves on the
interste l la r  medium, then g ive r ise to the
next generat ion of  stars ,  or  how i t  actua l ly
impedes the next generat ion of  stars f rom
being formed.”
The research by the PHANGS team is  be ing
conducted as part  of  Genera l  Observer
program 2107.  The team’s in i t ia l  f ind ings ,
compr ised of  21  ind iv idua l  studies ,  were
recent ly  publ ished in a specia l  focus issue
of The Astrophys ica l  Journa l  Letters .

The James Webb Space Telescope is  the wor ld 's  premier  space sc ience observatory .  Webb wi l l
so lve myster ies in our so lar  system, look beyond to d istant wor lds around other stars ,  and probe
the myster ious st ructures and or ig ins of  our un iverse and our p lace in i t .  Webb is  an internat iona l
program led by NASA with i ts  partners ,  ESA (European Space Agency) ,  and CSA (Canadian Space
Agency) .

NGC 1365  (MIR I  IMAGE)
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N A S A ' S  C A P S T O N E  M O O N  P R O B E  B O U N C E S  B A C K
F R O M  1 1 - D A Y  C O M M U N I C A T I O N S  G L I T C H

NASA engineers had a near ly two-week batt le with a space probe refusing to respond to commands.
CAPSTONE, an exper imental  spacecraft at the moon meant to test an orbit for NASA's planned
Gateway space stat ion,  did not l isten to communicat ions from Earth for 11 days,  the agency said in a
blog post Wednesday (Feb. 8) .
"The spacecraft remained overal l  healthy and on-course throughout the issue, sending telemetry data
back to Earth , "  the agency said of CAPSTONE's issue, which began on Jan. 26. The spacecraft
rebooted itself  on Monday (Feb. 6) ,  however ,  restor ing its abi l i ty to l isten to commands from home.
That 's not the f i rst t ime CAPSTONE (short for "Cis lunar Autonomous Posit ioning System Technology
Operat ions and Navigat ion Exper iment") encountered drama on its mission,  showing how chal lenging
it is to run a cubesat-sized mission in deep space near the moon.

CAPSTONE launched just f ine atop a Rocket Lab Electron booster on June 28, 2022, on behalf  of
NASA with spacecraft operators at Advanced Space and Terran Orbita l .  The team lost contact with
the probe on July 4 dur ing a stage separat ion maneuver ,  however .  
Sort ing that issue only took a day,  but another gl i tch occurred two months later dur ing an engine
burn to correct the spacecraft 's tra jectory.  That problem br ief ly forced the spacecraft into a
protect ive safe mode as a result .
Once engineers found the valve causing this issue, they managed to get the probe back on track to
be the f i rst-ever cubesat at the moon on Nov. 13 ,  2022. Since then, NASA off ic ia ls reported on
Wednesday,  CAPSTONE has f in ished more than 12 near-rect i l inear halo orbits as a pathf inder for
Gateway. That 's double the or iginal  manifest of s ix .
The orbit a l lows for a c lose approach to the potent ia l ly water-r ich moon's south pole ,  making
landings easier for the Artemis program that may put astronauts there as soon as 2025 with Artemis
3. I t  is fortuitous that CAPSTONE reached its orbit ,  as another smal l  NASA spacecraft cal led Lunar
Flashl ight had to abandon that task this week fol lowing several  propuls ion issues en route.
As a technology demonstrat ion mission,  CAPSTONE is expected to run into trouble every once in a
whi le .  Other ,  smal ler gl i tches have occurred with the spacecraft dur ing its lunar sojourn — but the
mission remains on track for now.
CAPSTONE was supposed to perform a navigat ion test ,  developed by Advanced Space, to use data
between at least two spacecraft for f i rming up a satel l i te 's locat ion where GPS is not avai lable.  
The long-running NASA Lunar Reconnaissance Orbiter was ready for the test and received the s ignal ,
but CAPSTONE was unable to get the "crossl ink ranging measurements" i t  needed from the returned
signal ,  NASA off ic ia ls said.  More tests are planned for this navigat ion system in the coming weeks.

After the spacecraft rebooted itself, communications got back to normal.
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CAPSTONE in its halo-shaped lunar orbit. (Image credit: NASA/Daniel Rutter)
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ISRO's  SSLV bounced back n ice ly  f rom an August  2022 fa i lu re .
A new Ind ian rocket  successfu l l y  de l i vered three sate l l i tes  to  orb i t  on Feb 9 ,  bounc ing
back f rom i ts  fa i led debut  f l ight  in  August  2022 .
The Smal l  Sate l l i te  Launch Veh ic le  (SSLV)  l i f ted of f  f rom Ind ia ' s  Sat i sh  Dhawan Space
Centre  Thursday at  10 :48 p .m.  EST (0348 GMT and 9 : 18  a .m.  loca l  t ime on Feb .  10 ) ,
ca r ry ing the Ind ian  Space Research Organ isat ion 's  ( ISRO) EOS-07 Ear th-observat ion
sate l l i te  and two r ide-a long cubesats  skyward .
By 15 .5  minutes  la ter ,  the 1 12-foot-ta l l  (34 meters )  rocket  had dep loyed a l l  th ree
spacecraf t  in to  the i r  des ignated 280-mi le-h igh (450 k i lometers )  c i rcu la r  orb i ts ,  and
miss ion team members  were exchang ing smi les  and handshakes in  the cont ro l  room.

"With  the successfu l  l aunch of  the SSLV-D2/EOS-07 miss ion ,  ISRO now has  a  new
cred ib le  member  in  i t s  l aunch veh ic le  fami l y , "  a  commentator  sa id  on the agency 's
l i vest ream just  a f te r  the sate l l i tes  dep loyed .  "Congratu la t ions  to  team ISRO! "



The  spacec ra f t  i s  a l so  ca r r y i ng  the  NASA-funded ShadowCam ins t rument ,  wh ich  i s  des igned
to  peer  i n to  c ra te rs  on  the  moon whose  f l oo rs  do  not  rece i ve  d i rec t  sun l igh t .  
ShadowCam i s  de r i ved  f rom cameras  aboa rd  NASA 's  Luna r  Reconna i ssance  Orb i te r  bu t  i s  200
t imes  more  l i gh t-sens i t i ve ,  a l l ow ing  i t  to  p ick  up  l i gh t  re f l ec ted  o f f  c ra te r  wa l l s  and  peaks  to
prov ide  unprecedented  v iews  i n to  pe rmanent l y  shadowed reg ions ,  o r  PSRs .  
ShadowCam has  snapped a  se r i es  o f  images  o f  Shack le ton  Cra te r  a t  the  l una r  sou th  po le ,
revea l i ng  a  de ta i l ed  v iew o f  the  pe rmanent l y  shadowed wa l l  and  f l oo r  o f  the  c ra te r .  The  tes t s
a re  des igned  to  ca l i b ra te  and  tes t  the  camera ' s  func t iona l i t y  as  pa r t  o f  an  opera t iona l
checkout  pe r iod  tha t  w i l l  conc lude  be fo re  the  end  o f  Februa ry ,  accord ing  to  NASA.  
H igh- reso lu t ion  images  co l l ec ted  by  ShadowCam cou ld  p rov ide  c lues  about  l una r  evo lu t ion ,
wate r  t r apped as  i ce  i n  shadowed reg ions ,  and  even  ass i s t  s i te  se lec t ion  fo r  c rewed Ar temis
m iss ions ,  accord ing  to  NASA.

SOUTH KOREA'S DANURI PROBE
CAPTURES PHASES OF EARTH
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South  Korea ' s  f i r s t  moon  m iss ion  i s  now fu l l y  opera t iona l  and  unve i l i ng  new v iews  o f  the
Ea r th  and  moon f rom luna r  o rb i t .  The  Korea  Pa th f i nde r  Luna r  Orb i te r  (KPLO) ,  a l so  known as
Danur i ,  a r r i ved  i n  l ow l una r  o rb i t  i n  m id-December  and  de l i ve red  a  f i r s t  ba tch  o f  s tunn ing
images  i n  Janua ry .  
The  spacec ra f t  has  been  qu ie t l y  con t i nu ing  i t s  sc ience  work  s i nce  then .  The  Korea  Aerospace
Resea rch  I ns t i t u te  (KAR I )  re leased  a  new se t  o f  Danu r i  images  v i a  Tw i t te r  Feb .  12 ,  show ing
deta i l ed  v iews  o f  Va l l i s  Rhe i t a ,  t aken  on  Jan .  5 ,  Mare  Imbr ium ( Jan .  10 ) ,  Oceanus  P roce l l a rum
(Jan .  13 )  and  a  se r i es  o f  images  show ing  the  phases  o f  Ea r th ,  a s  seen  f rom luna r  o rb i t .  
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NASA's ShadowCam is  a lso aboard Danur i ,  br inging new ins ight into dark lunar  craters .

 Danuri probe's captures of the phases of Earth. (Image credit: KARI)

Images of the permanently shadowed wall and floor of the moon’s Shackleton Crater captured by the Lunar
Reconnaissance Orbiter Camera (LROC) (left) and ShadowCam (right), which is flying on South Korea’s Danuri
moon orbiter. Each panel shows an area that is 5,906 feet (1,800 meters) wide and 7,218 feet (2,200 m) tall. 
 (Image credit: NASA/KARI/ASU)



TASK COMPLETE!  PERSEVERANCE MARS
ROVER SNAPS PHOTO OF FILLED SAMPLES
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NASA's Perseverance Mars
rover has recorded the first-ever
off-Earth sample depot for
posterity.
Perseverance built that depot on
a patch of Martian ground called
Three Forks over the course of
five weeks beginning on Dec. 21,
2022. The cache contains 10
sealed titanium sample tubes,
which a joint NASA-European
Space Agency (ESA) campaign
may end up bringing home to
Earth a decade from now.
On Jan. 31, the car-sized rover
took a series of photos to
commemorate its recent work.
Mission team members have
now stitched together 368 of
those images into a panorama,
which shows the location of all
10 cached tubes. Perseverance
and its tiny ride-along cousin,
the Ingenuity helicopter, landed
on the floor of Mars' 28-mile-
wide (45 kilometers) Jezero
Crater in February 2021. 
The rover has two main tasks:
Hunt for signs of past Mars life
inside Jezero, which hosted a
big lake and a river delta bil l ions
of years ago, and collect
samples for future return to
Earth.

The baseline sample-return architecture calls for Perseverance to deliver its sealed tubes to a
rocket-equipped NASA lander, which wil l then launch them to Mars orbit. An ESA-built Earth Return
Orbiter wil l snag them up there and haul the samples back to Earth, perhaps as early as 2033.
The orbiter and lander are scheduled to launch in 2027 and 2028, respectively. Perseverance is in
good condition today, but there's no guarantee it wil l be healthy enough to do this ferry work five or
six years from now — and that's where the Three Forks depot comes in. If Perseverance is out of the
picture, two Ingenuity-like helicopters that wil l launch with the sample-retrieval lander wil l fetch the
depot tubes one by one. 
Perseverance brought 43 titanium tubes to Mars. Thirty-eight of these are designed to be fi l led with
dril led rock cores or scooped dirt samples, while the other five are "witness tubes" that wil l help
mission team members sniff out possible contaminants from Earth in the Martian material. 
The rover has sealed three of its five witness tubes and 18 of its 38 sample tubes to date. Of those
sample tubes, 15 are fi l led with dri l led rock cores, two contain loose dirt and one is an "atmospheric
sample" the result of Perseverance's failed first-ever sample-collecting attempt, which went awry
because its target rock was too crumbly to produce a good rock core.

Perseverance has recorded the 10-sample Three Forks cache for posterity.
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An annotated version of the portrait captured by NASA's Perseverance rover
on Jan. 31, 2023 shows the location of the 10 sample tubes in the Three Forks
depot. The "Amalik" sample closest to the rover was about 3 meters away;
the "Mageik" and "Malay" samples farthest away were approximately 60
meters from the rover. (Image credit: NASA/JPL-Caltech/ASU/MSS)
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This photomontage shows each of the sample tubes deposited by
NASA's Perseverance Mars rover



COLLIDING BLACK HOLES 'RING' ACROSS SPACE-TIME
WITH GRAVITATIONAL WAVE RIPPLES

Linear vs nonlinear gravitational wave models
Mitman gave an analogy to describe the difference between linear and
nonlinear gravitational wave models.
"Imagine there are two people on a trampoline. If they jump gently, they
shouldn't influence the other person that much. That's what happens when
we say a theory is linear," explained. "But if one person starts bouncing with
more energy, then the trampoline will distort, and the other person will start
to feel their influence.  "This is what we mean by nonlinear: The two people
on the trampoline experience new oscillations because of the presence and
influence of the other person."
In the new simulations, the black hole collisions produce new types of
waves, with Mitman saying that digging deeper under the larger gravitational
waves reveals additional new waves with their own unique frequency. 

Previously when physicists have modeled black hole mergers and the gravitational waves they send through space,
they have only done so with linear mathematics, without considering how these waves influence or interact with
each other as they propagate outwards. By taking these interactions into account, a team of researchers believes
they can model black hole collisions greater in detail, revealing what are known as nonlinear effects and putting
general relativity to the test when it comes to black holes.
The key to this new supercomputer model, created by the Simulating eXtreme Spacetimes (SXS) team, is
simulating these collisions and gravitational waves in more detail to reveal these non-linear effects.
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When black holes collide and merge to form even more massive black holes, this violent process
sends ripples surging through the very fabric of space. A new model indicates how these
gravitational waves interact with each other as they spread through space-time, the unification of
space and time popularized by Albert Einstein's theory of special relativity.
By presenting a clearer picture of how black hole collisions set space-time "ringing," the model
could indicate how scientists on Earth can learn more about the events that launch them using
gravitational wave detectors such as the Laser Interferometer Gravitational-Wave Observatory
(LIGO). LIGO made the first detection of gravitational waves from merging black holes in 2015, with
the signal going on to be named GW150914.

"Supercomputers are needed to carry out an accurate calculation of the entire signal: The inspiral of the
two orbiting black holes, their merger, and the settling down to a single quiescent remnant black hole,"
Teukolsky said. "The new nonlinear treatment of this phase will allow more accurate modeling of the waves
and eventually new tests of whether general relativity is, in fact, the correct theory of gravity for black
holes."
The SXS team hopes that the findings will set the stage for the next generation of gravitational wave
detections which should deepen our understanding of this phenomenon first predicted in 1915 but only
detected 100 years later, and of gravity in general.

https://www.space.com/LIGO-Laser-Interferometer-Gravitational-Wave-Observatory.html


"INDIA TESTS RECOVERY OF SPACECRAFT
FOR GAGANYAAN  MISSION"
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On Tuesday  (Feb .  7 ) ,  t he  I nd i an  Space  Resea rch  Organ i sa t ion  ( ISRO) ,  I nd i a ' s  na t iona l  space
agency ,  resumed a  se r i es  o f  tes t s  needed to  pe r fec t  p rocedures  and  ha rdware  fo r  i t s
Gaganyaan  human space f l i gh t  p rogram.  The  agency  co l l abora ted  w i th  the  I nd i an  Navy  to
recover  a  mock  c rew modu le  f rom a  c losed  poo l ,  i t  sa id  Wednesday  (Feb .  8 )  i n  a  p ress
re lease .
The  tes ts  a re  be ing  ca r r i ed  ou t  a t  the  Wate r  Su rv i va l  Tes t  Fac i l i t y ,  a  l oca t ion  owned by  the
Ind ian  Navy  i n  Koch i  (p rev ious l y  ca l l ed  Coch in ) ,  wh ich  i s  a  c i t y  i n  sou thwest  I nd i a .  The  s ta te-
o f- the-a r t  f ac i l i t y  " s imu la tes  d i f fe ren t  sea  s ta te  cond i t ions ,  env i ronmenta l  cond i t ions  and
day/n igh t  cond i t ions , "  accord ing  to  ISRO.
ISRO has  long  been  tes t i ng  the  ha rdware  tha t  w i l l  f l y  as t ronauts  on  Gaganyaan  m iss ions .  The
agency  va l i da ted  the  p rogram 's  l aunch  veh ic le  i n  2014  and  i t s  l aunch  abor t  and  c rew escape
sys tems in  2018 ,  be fo re  the  co ronav i rus  pandemic  ha l ted  as t ronaut  t r a i n i ng ,  add ing  to  the
program 's  se tbacks .  ISRO s low ly  bounced back  i n  2021  w i th  tes t s  o f  eng ines ,  so l i d  rocket
boos te rs  and  pa rachutes .
I n  the  l a tes t  tes t s  i n  a  cont ro l l ed  env i ronment  a t  Koch i ,  sc ien t i s t s  have  begun  na i l i ng  down
opera t ions  to  recover  the  Gaganyaan  modu le  and  i t s  c rew a f te r  they  sp l ash  down in  the
ocean  a t  m i ss ion ' s  end .  Fo r  now ,  sc ien t i s t s  a re  us ing  a  mockup ca l l ed  the  Crew Modu le
Recovery  Mode l  (CMRM) ,  wh ich  s imu la tes  de ta i l s  o f  the  rea l  one  upon  touchdown on  wate r ,
i nc lud ing  i t s  mass ,  d imens ions  and  cente r  o f  g rav i t y ,  t he  agency  sa id .
Koch i ,  pa r t  o f  the  coas ta l  s ta te  o f  Ke ra l a ,  touches  the  Bay  o f  Benga l  and  o f fe r s  an  open  sea
where  the  agency  w i l l  l i ke l y  tes t  i t s  c rew modu les  i n  the  coming  months .
ISRO sa id  these  tes t s  a l so  t r a i n  the  recovery  teams and  f l i gh t  c rew ,  who w i l l  work  i n
coord ina t ion  du r i ng  reent r y  and  l and ing  to  wrap  up  the  week- long  Gaganyaan  o rb i t a l  m i ss ion .
S im i l a r l y ,  NASA 's  team prac t i ced  n ine  such  tes t s  us ing  a  mockup o f  i t s  Or ion  capsu le  be fo re
be ing  ce r t i f i ed  to  recover  the  rea l  spacec ra f t  f rom the  Pac i f i c  Ocean  a f te r  the  unc rewed
Ar temis  1  m i ss ion  l anded l as t  December .  The  recovery  e f fo r t s  fo r  Gaganyaan ' s  c rew and  c rew
modu le  w i l l  be  l ed  by  the  I nd ian  Navy  w i th  cont r ibu t ions  f rom seve ra l  o the r  gove rnment
o rgan i za t ions  i nvo l ved  w i th  the  m iss ion ,  the  agency  sa id .  

The recent Gaganyaan recovery practice runs simulated different ocean conditions. (Image credit: ISRO)



Saturn
Poorly located morning planet, unlikely to be
seen this month as it is near to sun throughout
this month.

LUNAR CALENDAR
IMPORTANCE OF MOON PHASES

FOR STARGAZERS
One might wonder why it is important to refer to moon
phases for star gazing. The reason is that the phases of
the Moon reflect a great deal of il lumination, and
because the Moon is so close to us, it overrides the
brightness of other celestial objects.
So, What Moon phase is best for stargazing? "The New
Moon and the days immediately before and after the
new moon (Crescent phases)" are among the best times
for stargazing. Whereas the Remaining phases 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 - MARCH 2023

Mercury
Best at the end of the month in the
evening sky. Near to Jupiter on 28th
March.

Venus
Lovely evening planet. Close to Jupiter
in the first week of March. Its close to
moon on 24th March.

Mars
Decl in ing evening p lanet ,  wel l
presented but  fading and
shr ink ing.  Mars  is  near  the open
cluster  M35 on 30th March .

Uranus
Deteriorating evening planet, losing altitude
throughout the month. Uranus is near Venus
on 30th March.

Neptune
Too close to the Sun to be seen this month.

PLANETS VISIBILITY

BRIGHT DEEP SKY OBJECTS

Messier 35 (M35) is a large open star
cluster located in the northern
constellation Gemini. The cluster
consists of several hundred stars. The
beautiful open cluster M35 reaches its
highest position in the sky, due south,
around 20:00 UT. The cluster is just
visible to the naked eye, and a real
treat through binoculars or a small
scope.

M44 also known as the Praesepe or the
Beehive cluster is an open cluster
spanning some 15 light-years, M44
holds 1,000 stars or so and covers 1.5
degrees on the sky in the constellation
Cancer. Described as a faint cloud long
before being included as the 44th entry
in Charles Messier's  catalog, the cluster
was not resolved into its individual stars
until telescopes were available. 

M41 is a stunning, large bright open
cluster located in the constellation of
Canis Major. Of the many clusters in
Canis Major, it's the stand out object and
the constellation's only Messier object,
but easy to find since it's positioned just
four degrees south of Sirius. With an
apparent mag. of +4.5, the cluster is
visible to the naked eye. It covers 39 arc
minutes of apparent sky.

Jupiter
Evening planet near Venus in early
March.  Near Mercury on 28th March.

The Messier 45 (M45), also known as
the Pleiades or Seven Sisters, is a bright
open star cluster located in the
constellation Taurus, the Bull. The
Pleiades cluster has an apparent
magnitude of 1.6 and lies at an average
distance of 444 light years from Earth.
Finding M45 is easy, the cluster is
positioned about 14 degrees northwest
of orange giant star Aldebaran (mag.
+0.9), the brightest star in Taurus. 
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/
https://www.constellation-guide.com/constellation-list/gemini-constellation/


GOOD LUCK, HAVE FUN!
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The Terran 1 is an expendable launch vehicle under development that will consist of two stages. The first
stage will use nine Aeon 1 engines, while the second stage will use a single Aeon 1 engine. The rocket is
designed to deploy and resupply constellations and is manufactured primarily with 3D printing.
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ROCKET LAUNCHES IN MARCH 2023

Agency:  Relat iv ity Space
Relat iv i ty  Space is  an Amer ican aerospace manufactur ing company headquartered in Los
Angeles ,  Ca l i forn ia .  I t  was founded in 2015 by T im El l i s  and Jordan Noone.  Re lat iv i ty  Space is
deve loping manufactur ing technologies ,  launch veh ic les ,  and rocket engines for  commerc ia l
orb i ta l  launch serv ices .
About the rocket:
A 3D-pr inted rocket is  once aga in fu l ly  assembled at  the launch pad ahead of  i ts  debut miss ion .
Re lat iv i ty  Space put together the stages of  i ts  expendable Terran 1  rocket ,  a  two-stage smal l-
l i f t  veh ic le ,  on the launch pad for  " f ina l  ground tests"  ahead of  i ts  debut f l ight ,  CEO Tim El l i s
shared.  "We are vert ica l  aga in ! ! "  tweeted E l l i s  about Terran 1 ,  which is  rumored to be launching
as soon as th is  month f rom Cape Canavera l  Space Force Stat ion in  F lor ida prov id ing these tests
go to p lan The company 's  rocket is  85 percent 3D-pr inted by mass and is  sa id to be " the largest
3D pr inted object  to ex ist  and to attempt orb i ta l  f l ight "  by the company .  Eventua l ly ,  they p lan to
create Terran 1  rockets that  are 95 percent 3D-pr inted.  The n ine Aeon engines on the f i rst
stage of  the rocket ,  a long with the Aeon Vac engine on the second,  are a lso a l l  3D-pr inted.
They wi l l  use l iqu id oxygen as wel l  as l iqu id natura l  gas ,  which is  a rare combinat ion in  the
industry .  ( Image Credi ts :  Trevor Mahlmann)

Relativity Space is scheduled to launch a Terran 1 rocket as part of the Good Luck,
Have Fun (Maiden Flight) mission. The launch is scheduled on 03/08/2023 18:00 UTC
for the Test Flight mission launching from Cape Canaveral, FL, USA.



36

GALACTICA

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

M A R C H  2 0 2 3

The  P ro ton-M B r i z -M was  manu fac tu red  by  Kh run i chev  S ta te  Resea rch  and  P roduc t i on
Space  Cen te r .  P ro ton-M B r i z -M has  60  success fu l  l a unches  and  6  f a i l ed  l aunches  w i t h  a
to t a l  o f  66  l aunches .  The  rocke t  i s  a  f am i l y  o f  P ro ton  /  UR-500  o f  l eng th  53  m ,  d i amete r :
7 . 4  m .  The  l aunch  Mass  i s  e s t ima ted  to  be  7 12  T  and  t he  Low Ea r t h  Orb i t  Capac i t y  i s
2 1000  kg .
About  the  Space  cen te r :
Kh run i chev  S ta te  Resea rch  and  P roduc t i on  Space  Cen te r  i s  a  Moscow-based  p roduce r  o f
spacec ra f t  and  space- l aunch  s y s tems ,  i n c l ud i ng  t he  P ro ton  and  Roko t  rocke t s ,  and  i s
cu r r en t l y  deve lop i ng  t he  Anga ra  rocke t  f am i l y .  The  P ro ton  l aunch  veh i c l e  l aunches  f r om
Ba i konu r  and  Roko t  l aunches  f r om Ba i konu r  and  P l e se t sk .  Anga ra  w i l l  l a unch  f r om P l e se t sk
and  Vos tochny .
The  company ' s  h i s to r y  da tes  back  to  19 16  when  an  au tomob i l e  f ac to r y  was  es t ab l i s hed  a t
F i l i ,  a  wes te rn  subu rb  o f  Moscow .  I t  soon  sw i t ched  p roduc t i on  to  a i r p l anes  and  du r i ng
Wor ld  War  I I  p roduced  I l y u sh i n  I l -4  and  Tupo lev  Tu-2  bombe r s .  A  des i gn  bu reau ,  OKB-23 ,
was  added  to  t he  company  i n  195 1 .  I n  1959 ,  t he  company  s t a r t ed  deve lop i ng
i n te r con t i nen ta l  ba l l i s t i c  m i s s i l e s ,  and  l a t e r  spacec ra f t  and  space  l aunch  veh i c l e s .  The
company  des i gned  and  p roduced  a l l  Sov i e t  space  s t a t i ons ,  i n c l ud i ng  M i r .

OLYMP-K #2
Secretive payload, reportedly known as Olymp-K or Luch, is a geostationary satellite
built and launched for the Russian Ministry of defence and the Russian Intelligence
agency FSB.

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

( I m a g e  c r e d i t s :  R O S C O S M O S )

OKB-23 ,  r enamed  to  Sa l yu t  Des ign
Bu reau ,  became  an  i ndependen t
company  i n  1988 .  I n  1993 ,  t he
Kh run i chev  P l an t  and  t he  Sa l yu t  Des ign
Bu reau  we re  j o i ned  aga i n  to  fo rm
Kh run i chev  S ta te  Resea rch  and
P roduc t i on  Space  Cen te r .  I n  t he  1990s ,
t he  company  en te red  t he  I n te rna t i ona l
Launch  Se r v i ces  j o i n t  ven tu re  to  ma rke t
l aunches  on  i t s  P ro ton  rocke t .
Kh run i chev  subsequen t l y  became  a
success fu l  l a unch  se r v i ce  p rov i de r  i n  t he
i n te rna t i ona l  space  l aunch  ma rke t .
About  the  O lymp  Sate l l t i e :
The  pay l oad  o f  t he  P ro ton  r e tu rn- to-
f l i gh t  m i s s i on  i s  known  as  Luch  o r  O l ymp
(O l imp ) .  I t  i s  known  tha t  t he  sa te l l i t e
was  deve loped  and  manu fac tu red  by  ISS
Reshe tnev  fo r  ope ra t i on  by  t he  Russ i an
M in i s t r y  o f  De fence .  L i ke  many  MOD
miss i ons ,  de t a i l s  on  t he  O l ymp  sa te l l i t e
a re  no t  made  ava i l ab l e  to  t he  pub l i c .  I n
an  a r t i c l e  pub l i s hed  by  t he  Russ i an
Newspape r  “Kommersan t , ”  t he  ac tua l
ope ra to r  o f  t he  sa te l l i t e  o r  a t  l e a s t  pa r t
o f  i t s  pay l oad  i s  t he  Russ i an  i n te l l i gence
agency  FSB  (Fede ra l  Secu r i t y  Se r v i ce  o f
t he  Russ i an  Fede ra t i on ) .



UK'S ONEWEB INTEGRATES WITH
INDIA'S - LVM 3

A batch of 36 satel l ites for the OneWeb satel l ite constel lation,  which is intended to
provide global Internet broadband service for individual consumers.  The
constel lation is planned to have around 648 microsatel l ites (of which 60 are spares) ,
around 150 kg each,  operating in Ku-band from low Earth orbit .

The GSLV Mk I I I  was manufactured by Indian Space Research Organizat ion with the f i rst launch on
2017-06-05. GSLV Mk I I I  has 4 successful  launches and 0 fa i led launches with a total  of 4 launches.
The Geosynchronous Satel l i te Launch Vehic le Mark I I I  is a three-stage medium-l i ft  launch vehic le
developed by the Indian Space Research Organisat ion ( ISRO). I t  is designed to launch satel l i tes into
geostat ionary orbit and is intended as a launch vehic le for crewed missions under the Indian Human
Spacef l ight Programme.

Engineers have completed the integrat ion of the 36 OneWeb satel l i tes with the Launch Vehic le Mark-
I I I  (LVM-I I I )  to Low Earth Orbit .  The satel l i tes ,  part of the UK's internet constel lat ion,  wi l l  be launched
on India 's heaviest launch vehic le in mid-March.

The Indian Space Research Organisat ion has conf irmed the launch. The Indian Space Research
Organisat ion ( ISRO) is the space agency of the Government of India headquartered in the city of
Bangalore.  I ts v is ion is to “harness space technology for nat ional development whi le pursuing space
science research and planetary explorat ion.”

37

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

M A R C H  2 0 2 3



An ISRO GSLV-II rocket will launch the IRNSS-1J (NVS-01) mission. The launch date
is currently targeted for March 2023 (UTC).
The NVS, previously IRNSS, the constellation is not a global positioning constellation, l ike GPS,
GLONASS, Galileo, or Beidou-3, but a regional one, similar to the Chinese Beidou-1 and 2, or the
Japanese QZSS, serving only the Indian sub-continent. IRNSS satellites have two payloads: a navigation
payload and CDMA ranging payload in addition to a laser retro-reflector. The payload generates
navigation signals at L5 and S-band. The design of the payload makes the IRNSS system interoperable
and compatible with Global Positioning System (GPS) and Galileo systems. The satellite is powered by
two solar arrays, which generate up to 1,660 watts, and has a lifetime of ten years.
The national space agency of India, the Indian Space Research Organization (ISRO), carries out duties of
space-based applications, space exploration, and the advancement of associated technology.
It is one of the world's only six national space agencies with full launch capability, cryogenic engine
deployment, extraterrestrial mission launching, and huge fleets of man-made satellite operations. Since
then, ISRO has successfully developed several medium-lift launch vehicles, rocket engines, satellite
systems, and networks that have allowed the organization to launch numerous deep space initiatives for
space travel in addition to hundreds of domestic and international satellites. The GAGAN and NAVIC
satellite navigation systems run by ISRO are the world's biggest constellation of remote-sensing
satellites.
Geosynchronous Satellite Launch Vehicle Mark II (GSLV Mk II) is the largest launch vehicle developed by
India, which is currently in operation. This fourth-generation launch vehicle is a three-stage vehicle with
four liquid strap-ons. The indigenously developed cryogenic Upper Stage (CUS), which is flight proven,
forms the third stage of GSLV Mk II. Since January 2014, the vehicle has achieved four consecutive
successes.

IRNSS-1J (NVS-01)
 GSLV MK II
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M i s s i o n :  T O  T H E  S P A C E  S T A T I O N
O n  i t s  f l i g h t  t o  t h e  I n t e r n a t i o n a l  S p a c e  S t a t i o n ,  D r a g o n
e x e c u t e s  a  s e r i e s  o f  b u r n s  t h a t  p o s i t i o n  t h e  v e h i c l e
p r o g r e s s i v e l y  c l o s e r  t o  t h e  s t a t i o n  b e f o r e  i t  p e r f o r m s  f i n a l
d o c k i n g  m a n e u v e r s ,  f o l l o w e d  b y  p r e s s u r i z a t i o n  o f  t h e
v e s t i b u l e ,  h a t c h  o p e n i n g ,  a n d  c r e w  i n g r e s s .

C r e w  m e m b e r s :
T h e  S p a c e X  C r e w  D r a g o n  s p a c e c r a f t  E n d e a v o u r ,  g o i n g  t o
c a r r y  N A S A  a s t r o n a u t s  S t e p h e n  B o w e n ,  c o m m a n d e r ;  W a r r e n
H o b u r g ,  p i l o t ;  a n d  m i s s i o n  s p e c i a l i s t s  U A E  ( U n i t e d  A r a b
E m i r a t e s )  a s t r o n a u t  S u l t a n  A l n e y a d i  a n d  R o s c o s m o s
c o s m o n a u t  A n d r e y  F e d y a e v  t o  t h e  I n t e r n a t i o n a l  S p a c e
S t a t i o n .  D e s i g n a t e d  C r e w  6 ,  t h e  m i s s i o n  m a r k s  t h e  s i x t h
l o n g - t e r m  I S S  t e a m  t h a t  N A S A  h a s  f l o w n  a b o a r d  S p a c e X
s i n c e  t h e  p r i v a t e  r o c k e t  v e n t u r e  f o u n d e d  b y  M u s k  b e g a n
s e n d i n g  A m e r i c a n  a s t r o n a u t s  t o  o r b i t  i n  M a y  2 0 2 0 .

SpaceX Launches - March 2023

On Thursday ,  March  2  a t  12 :34  a .m .  ET  ( 12 :34  UTC) ,  Fa lcon  9  w i l l  l aunch
Dragon ’ s  s ix th  operat iona l  human  spacef l ight  m iss ion  (Crew-6)  to  the
Inte rnat iona l  Space  Stat ion  f rom Launch  Complex  39A (LC-39A)  at  NASA ’s
Kennedy  Space  Cente r  i n  F lo r ida .  
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D r a g o n  w i l l  a u t o n o m o u s l y  d o c k  w i t h  t h e  s p a c e  s t a t i o n  o n  F r i d a y ,  M a r c h  3  a t  a p p r o x i m a t e l y
1 : 1 7  a . m .  E T  ( 6 : 1 7  U T C ) .  F o l l o w  D r a g o n  a n d  t h e  c r e w ’ s  f l i g h t  b e l o w .
D u r i n g  t h e i r  t i m e  i n  t h e  o r b i t i n g  l a b o r a t o r y ,  t h e  c r e w  w i l l  c o n d u c t  o v e r  2 0 0  s c i e n c e
e x p e r i m e n t s  a n d  t e c h n o l o g y  d e m o n s t r a t i o n s  i n  a r e a s  s u c h  a s  l i f e  a n d  p h y s i c a l  s c i e n c e s  t o
a d v a n c e d  m a t e r i a l s ,  t e c h n o l o g y  d e v e l o p m e n t ,  i n - s p a c e  p r o d u c t i o n  
a p p l i c a t i o n s ,  a n d  e v e n  s t u d e n t - l e d  r e s e a r c h .

The four crew
members who

comprise NASA’s
SpaceX Crew-6

mission are seated
inside the SpaceX
Dragon spacecraft
during a training

session at the
company’s

headquarters in
Hawthorne, California.

(Photo credit:
SpaceX).



What’s  This  Al l  Mean?
SpaceX’s Star l ink Group 2-7 miss ion wi l l  launch
51 Star l ink v1 .5 sate l l i tes atop a Fa lcon 9 rocket .
The Fa lcon 9 wi l l  l i f t  of f  f rom Space Launch
Complex 4 East  (SLC-4E) ,  at  the Vandenberg
Space Force Base ,  in  Cal i forn ia ,  Uni ted States .
Star l ink Group 2-7 wi l l  mark the 74th
operat iona l  Star l ink miss ion ,  boost ing the tota l
number of  Star l ink sate l l i tes launched to 4 ,053 ,
of  which ~3 ,756 wi l l  s t i l l  be in orb i t  around the
Earth once launched.  Star l ink Group 2-7 wi l l
mark the f i f th launch to the second Star l ink
shel l .

What Is  The Star l ink Satel l i te?
Each Star l ink v1 .5 sate l l i te has a compact
des ign and a mass of  307 kg.  SpaceX
developed a f lat-panel  des ign ,  a l lowing them
to f i t  as many sate l l i tes as poss ib le into the
Falcon 9 ’s  5 .2-meter wide pay load fa i r ing .  Due
to th is  f lat  des ign ,  SpaceX is  ab le to f i t  up to
60 Star l ink sate l l i tes and the pay load
dispenser into the second stage ,  whi le st i l l
be ing able to recover the f i rst  stage.  Th is  is
near the recoverable pay load capaci ty  of  the
Fa lcon 9 to LEO, around 16 tonnes .  
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What Is  Star l ink?
Star l ink is  SpaceX’s
internet
communicat ion
sate l l i te
conste l lat ion .  The
low-Earth orb i t
conste l lat ion
del ivers fast ,  low-
latency internet
serv ice to locat ions
where ground-
based internet is
unre l iab le ,
unava i lab le ,  or
expens ive .  The f i rst
phase of  the
conste l lat ion
cons ists of  f ive
orb i ta l  she l ls .
Star l ink is  current ly
ava i lab le in certa in
regions ,  a l lowing
anyone in approved
regions to order or   
preorder .  

After  28 launches SpaceX achieved near-globa l
coverage,  but vers ion 1  of  the conste l lat ion wi l l
not  be complete unt i l  a l l  f ive she l ls  are f i l led .
Once Star l ink generat ions 1  and 2 are complete ,
the venture is  expected to prof i t  $30-50 b i l l ion
annua l ly .  Th is  prof i t  wi l l  la rge ly  f inance
SpaceX’s ambit ious Starsh ip program, as wel l  as
Mars Base Alpha .

As smal l  as each
Star l ink sate l l i te
is ,  each one is
packed with
h igh-tech
communicat ion
and cost-sav ing
technology .  Each
Star l ink sate l l i te
is  equipped with
four phased array
antennas ,  for  h igh
bandwidth and
low-latency
communicat ion ,
and two parabol ic
antennas .  The
sate l l i tes a lso
inc lude a star
t racker ,  which
prov ides the
sate l l i te with
att i tude data ,
ensur ing
prec is ion in
broadband
communicat ion .  

Each Star l ink v1 .5 sate l l i te is  a lso equipped
with an inter-sate l l i te laser  communicat ion
system. Th is  a l lows each sate l l i te to
communicate d i rect ly  with other sate l l i tes ,
not hav ing to go through ground stat ions .
Th is  reduces the number of  ground stat ions
needed,  a l lowing coverage of  the ent i re
Earth ’s  surface ,  inc lud ing the poles .

Image  c red i t s :  SpaceX

https://blogs.nasa.gov/crew-6/


The Fa lcon 9 B lock 5 was manufactured by SpaceX with the f i rst  launch on 2018-05-11 .  Fa lcon 9
Block 5 has 150 successfu l  launches and 0 fa i led launches with a tota l  of  150 launches .  Fa lcon 9 is  a
two-stage rocket des igned and manufactured by SpaceX for  the re l iab le and safe t ransport  of
sate l l i tes and the Dragon spacecraft  into orb i t .  The Block 5 var iant  is  the f i f th major  interva l  a imed
at improv ing upon the abi l i ty  for  rap id reusabi l i ty .  The Fa lcon 9 f i rst  stage wi l l  at tempt to land on
an ASDS after  th is  f l ight .
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SpaceX ’ s  D ragon  w i l l  de l i ve r  new sc i ence  i nves t i ga t i ons ,  supp l i e s ,  and  equ ipment  fo r  t he
i n te rna t i ona l  c rew ,  i nc l ud i ng  the  f i na l  two  expe r imen ts  compr i s i ng  the  Na t i ona l  I n s t i t u tes  fo r
Hea l t h  and  I n te rna t i ona l  Space  S ta t i on  Na t i ona l  Labo ra to r y ’ s  T i s sue  Ch ips  i n  Space  i n i t i a t i ve .
27 th  commerc i a l  r e supp l y  se r v i ces  m i s s i on  to  t he  I n te rna t i ona l  Space  S ta t i on  ope ra ted  by
SpaceX .  The  f l i gh t  w i l l  be  conduc ted  unde r  t he  second  Commerc i a l  Resupp l y  Se rv i ces  con t r ac t
w i th  NASA .
Ca rgo  Dragon  2  b r i ngs  supp l i e s  and  pay loads ,  i nc l ud i ng  c r i t i c a l  ma te r i a l s  to  d i r ec t l y  suppo r t
sc i ence  and  resea rch  i nves t i ga t i ons  tha t  occu r  onboa rd  the  o rb i t i ng  l abo ra to r y .

Autonomous Spaceport  Drone Ship – ASDS
An autonomous spaceport  drone sh ip (ASDS) is  an ocean-going vesse l  der ived f rom a deck barge ,
outf i t ted with stat ion-keeping engines and a large landing p lat form.  Construct ion of  such sh ips was
commiss ioned by aerospace company SpaceX to a l low for  recovery of  rocket f i rst-stages at  sea for
h igh-veloc i ty  miss ions which do not carry enough fue l  to return to the launch s i te after  lof t ing
spacecraft  onto an orb i ta l  t ra jectory .

About SpaceX
Space Explorat ion Technologies Corp. ,  known as SpaceX,  is  an Amer ican aerospace manufacturer
and space t ransport  serv ices company headquartered in Hawthorne ,  Cal i forn ia .  I t  was founded in
2002 by entrepreneur E lon Musk with the goa l  of  reducing space t ransportat ion costs and enabl ing
the colon izat ion of  Mars .  SpaceX operates f rom many pads ,  on the East  Coast of  the US they
operate f rom SLC-40 at  Cape Canavera l  Space Force Stat ion and h istor ic  LC-39A at  Kennedy
Space Center .  
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A SpaceX Falcon 9 rocket will launch the OneWeb-17 mission on Thursday, March 9,
2023, at 7:05 PM (UTC). 

A batch of 48 satellites for the OneWeb satellite constellation, which is intended to provide global Internet
broadband service for individual consumers. The 17th flight is dedicated to the OneWeb high-speed
Internet constellation. The initial constellation consists of 648 satellites. Later, the constellation could be
expanded to more than 900 satellites depending on demand. OneWeb is expected to begin customer
demonstrations in 2022, then provide a global, 24-hour service in 2023.

The satel l i tes in the OneWeb constel lat ion are
approximately 150 kg (330 lb) in mass, a bit
smal ler than the 2015 design est imate of 150–
200 kg (330–440 lb) .  The 648 operat ional
satel l i tes are to operate in 12 near-polar orbit
planes at 1 ,200 km (750 mi) a lt i tude, at 86.4°
orbita l  incl inat ion. In it ia l ly ,  18 orbita l  planes
with 49 satel l i tes per plane were planned,
requir ing 882 satel l i tes plus some spares, but
improved satel l i te coverage capabi l i ty a l lowed
this to be reduced to 12 planes of 49 satel l i tes
requir ing 588 satel l i tes plus some on-orbit
spares. The f i rst-generat ion satel l i tes do not
have inter-satel l i te data l inks,  so wi l l  only
provide a useful service when also in the range
of a gateway ground stat ion.

Falcon 9 is a reusable,  two-stage rocket
designed and manufactured by SpaceX for the
rel iable and safe transport of people and
payloads into Earth orbit and beyond. Falcon 9
is the world’s f i rst orbita l-class reusable
rocket. 

Reusabi l i ty a l lows SpaceX to ref ly the most expensive parts of the rocket ,  which in turn dr ives down
the cost of space access.
OneWeb ( legal ly Network Access Associates Ltd) is a communicat ions company that aims to bui ld
broadband satel l i te Internet services. The company is headquartered in London and has off ices in
Virginia ,  US, and a satel l i te manufactur ing faci l i ty in Flor ida – Airbus OneWeb Satel l i tes – that is a
joint venture with Airbus Defence and Space. The company was formerly known as WorldVu Satel l i tes
Ltd.

Image  c red i t s :  SpaceX



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

W h y  i s  t h e  V e n u s - J u p i t e r  c o n j u n c t i o n  s o  s p e c i a l ?
A l t h o u g h  w e  w o n ’ t  s e e  a n o t h e r  G r e a t  C o n j u n t i o n  u n t i l  2 0 4 0 ,  t h a t  i s  –  a
c o n j u n c t i o n  b e t w e e n  t h e  t w o  g a s  g i a n t s ,  J u p i t e r  a n d  S a t u r n ,  t h e  V e n u s - J u p i t e r
c o n j u n c t i o n  t h i s  w e e k  s h o u l d  o f f e r  s p e c t a c u l a r  v i e w s ,  i f  t h e  c l o u d s  c o o p e r a t e .

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

T h e  b r i g h t n e s s  o f  t h e  p l a n e t s  i s  d e n o t e d  b y  s o m e t h i n g  a s t r o n o m e r s  c a l l
‘ a p p a r e n t  m a g n i t u d e ’ .  S i m p l y  p u t ,  t h e  s m a l l e r  t h e  n u m b e r ,  t h e  b r i g h t e r  t h a t
o b j e c t  i s .  I f  t h e  o b j e c t  h a s  a n  a p p a r e n t  m a g n i t u d e  o f  l e s s  t h a n  0 ,  t h e n  i t ’ s  r e a l l y
b r i g h t .  D u r i n g  t h e  c o n j u n c t i o n  o f  V e n u s  a n d  J u p i t e r ,  t h e  a p p a r e n t  m a g n i t u d e  o f
e a c h  p l a n e t  w i l l  d e t e r m i n e  h o w  b r i g h t  t h e y  a p p e a r  r e l a t i v e  t o  e a c h  o t h e r .

V e n u s  i s  t y p i c a l l y  t h e  b r i g h t e r  o f  t h e  t w o  p l a n e t s ,  w i t h  a n  a v e r a g e  a p p a r e n t
m a g n i t u d e  o f  a r o u n d  - 4 . 2 ,  w h i l e  J u p i t e r  h a s  a n  a v e r a g e  a p p a r e n t  m a g n i t u d e  o f
a r o u n d  - 2 . 0 .  ( F o r  c o m p a r i s o n ,  a  f u l l  M o o n  h a s  a n  a v e r a g e  a p p a r e n t  m a g n i t u d e  o f
- 1 2 . 7 4 ,  a n d  t h e  S u n  i s  - 2 6 . 7 . )  T h i s  m e a n s  t h a t  V e n u s  w i l l  a p p e a r  m u c h  b r i g h t e r
t h a n  J u p i t e r  d u r i n g  t h e  c o n j u n c t i o n ,  h o w e v e r ,  t h e y  s h o u l d  b o t h  b e  d i s c e r n i b l e  t o
t h e  n a k e d  e y e  i n  t h e  e a r l y  e v e n i n g  s k y .

W h e n  i s  t h e  b e s t  t i m e  t o  s e e  t h e  V e n u s - J u p i t e r  c o n j u n c t i o n ?
O n  1  a n d  2  M a r c h ,  V e n u s  a n d  J u p i t e r  w i l l  b e  l e s s  t h a n  o n e  d e g r e e  a p a r t  i n  t h e
s k y .  T h a t ' s  e q u i v a l e n t  t o  t h e  w i d t h  o f  y o u r  p i n k i e  w h e n  h e l d  o u t  a t  a r m ' s  l e n g t h .
W h e n  d i s t a n c e s  g e t  t h i s  s m a l l ,  a  d e g r e e  i s  s u b d i v i d e d  f u r t h e r  i n t o  a r c m i n u t e s ,
a n d  t h e r e  a r e  6 0  a r c m i n u t e s  i n  o n e  d e g r e e .  V e n u s  a n d  J u p i t e r  w i l l  a p p e a r  3 9
a r c m i n u t e s  a p a r t  o n  1  M a r c h  a t  t h e i r  c l o s e s t  a p p r o a c h ,  a n d  4 5  a r c m i n u t e s  a p a r t
t h e  e v e n i n g  a f t e r  o n  2  M a r c h .
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T H E  G R E A T  C O N J U N C T I O N  O F
V E N U S  A N D  J U P I T E R

ASTRONOMICAL EVENTS - MARCH 2023ASTRONOMICAL EVENTS - MARCH 2023

VenusVenus

JupiterJupiter

https://www.canva.com/design/DAFWDYtScjI/edit


I n  2 0 2 3 ,  t h e  M a r c h
e q u i n o x  h a p p e n s  o n
M a r c h  2 0 ,  a t  5 : 2 4
P . M .  E D T .  I n  I n d i a ,
i t  h a p p e n s  o n  M a r c h
2 1  a t  2 . 5 4  A M .  T h i s
f a l l s  o n  a  T h u r s d a y
a n d  i s  t h e
a s t r o n o m i c a l
b e g i n n i n g  o f  t h e
s p r i n g  s e a s o n  i n  t h e
N o r t h e r n
H e m i s p h e r e  a n d  t h e
a u t u m n  s e a s o n  i n
t h e  S o u t h e r n
H e m i s p h e r e .  

W h y  d o  t h e y  h a p p e n ?
T h e  e q u i n o x e s  a n d  s o l s t i c e s  a r e  c a u s e d  b y  E a r t h ’ s  t i l t  o n  i t s  a x i s  a n d  c e a s e l e s s  m o t i o n
i n  o r b i t .  Y o u  c a n  t h i n k  o f  a n  e q u i n o x  a s  h a p p e n i n g  o n  t h e  i m a g i n a r y  d o m e  o f  o u r  s k y ,  o r
a s  a n  e v e n t  t h a t  h a p p e n s  i n  E a r t h ’ s  o r b i t  a r o u n d  t h e  s u n .
D i d  t h e  s u n  s e t  q u i c k l y ?
T h e  f a s t e s t  s u n s e t s  a n d  s u n r i s e s  o f  t h e  y e a r  h a p p e n  a t  t h e  e q u i n o x e s .  W e ’ r e  t a l k i n g
h e r e  a b o u t  t h e  l e n g t h  o f  t i m e  i t  t a k e s  f o r  t h e  w h o l e  s u n  t o  s i n k  b e l o w  t h e  h o r i z o n .
M o r e  e f f e c t s  o f  E q u i n o x
I n  t h e  N o r t h e r n  H e m i s p h e r e ,  t h e  M a r c h  e q u i n o x  b r i n g s  e a r l i e r  s u n r i s e s ,  l a t e r  s u n s e t s  a n d
s p r o u t i n g  p l a n t s .  M e a n w h i l e ,  y o u ’ l l  f i n d  t h e  o p p o s i t e  s e a s o n  –  l a t e r  s u n r i s e s ,  e a r l i e r
s u n s e t s ,  c h i l l i e r  w i n d s ,  d r y  a n d  f a l l i n g  l e a v e s  –  s o u t h  o f  t h e  e q u a t o r .
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D o  w e  h a v e  1 2  h r s  o f
D a y  a n d  1 2  h r s  o f
N i g h t ? ?
A t  t h e  e q u i n o x ,
E a r t h ’ s  t w o
h e m i s p h e r e s  a r e
r e c e i v i n g  t h e  s u n ’ s
r a y s  e q u a l l y .  N i g h t  a n d
d a y  a r e  o f t e n  s a i d  t o
b e  e q u a l  i n  l e n g t h .  I n
f a c t ,  t h e  w o r d  e q u i n o x
c o m e s  f r o m  t h e  L a t i n
a e q u u s  ( e q u a l )  a n d
n o x  ( n i g h t ) .  F o r  o u r
a n c e s t o r s ,  w h o s e
t i m e k e e p i n g  w a s  l e s s
p r e c i s e  t h a n  o u r s ,  d a y
a n d  n i g h t  l i k e l y  d i d
s e e m  e q u a l .  B u t  t o d a y
w e  k n o w  i t ’ s  n o t
e x a c t l y  s o .
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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 ,  a n d  M a r s .
O n  M a r  2 8 ,  2 0 2 3 ,  M o o n  a n d  t h e  p l a n e t
M a r s  w i l l  a p p e a r  v e r y  c l o s e  t o  e a c h  o t h e r
i n  t h e  l a t e  e v e n i n g .  T h e y  w i l l  b e  i n  t h e
w e s t e r n  d i r e c t i o n .  M o o n  i s  a t  a  m a g n i t u d e
o f  - 1 1 . 7 1 ,  a n d  t h e  p l a n e t  M a r s  i s  a t  a
m a g n i t u d e  o f  0 . 9 2 .  T h e  p a i r  w i l l  b e  v i s i b l e
t i l l  l a t e  n i g h t .
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Place: Chennai / Date: 28th March / Time: 8.30PMPlace: Chennai / Date: 26th March / Time:8.00PM

  C o n j u n c t i o n  o f  M o o n  w i t h  P l e i a d e s .  
O n  M a r  2 6 ,  2 0 2 3 .  M o o n  a n d  P l e i a d e s  s t a r
c l u s t e r  w i l l  a p p e a r  v e r y  c l o s e  t o  e a c h
o t h e r  i n  t h e  e a r l y  e v e n i n g .  T h e y  w i l l  b e  i n
t h e  W e s t e r n  d i r e c t i o n .  M o o n  i s  a t  a
m a g n i t u d e  o f  - 1 1 . 1 5 ,  P l e i a d e s  i s  a t  a
m a g n i t u d e  o f  1 . 5 9 .  T h e  p a i r  w i l l  b e  v i s i b l e
t i l l  1 0 . 3 0  P M .

C o n j u n c t i o n  o f  M o o n  a n d  V e n u s .
O n  M a r  2 4 ,  2 0 2 3 ,  M o o n  a n d  t h e  p l a n e t
V e n u s  a p p e a r  v e r y  c l o s e  t o  e a c h  o t h e r  i n
t h e  e a r l y  e v e n i n g ,  r i g h t  a f t e r  s u n s e t .  T h e y
w i l l  b e  i n  t h e  W e s t e r n  d i r e c t i o n .  M o o n  i s  a t
a  m a g n i t u d e  o f  - 1 0 . 1 4 ,  V e n u s  w i l l  b e  a t  a
m a g n i t u d e  o f  3 . 9 1 .

Place: Chennai / Date: 24th March / Time: 7.30PM

  C o n j u n c t i o n  o f  V e n u s  a n d  J u p i t e r .  
O n  M a r  2 ,  2 0 2 3 .  t h e  b r i g h t e s t  p l a n e t  w i l l
a p p e a r  v e r y  c l o s e  t o  t h e  p l a n e t  J u p i t e r .
T h e  p a i r  w i l l  b e  c l o s e  f r o m  t h e  e a r l y
e v e n i n g .  T h e y  w i l l  b e  i n  t h e  w e s t e r n
d i r e c t i o n .  V e n u s  i s  a t  a  m a g n i t u d e  o f  - 3 . 8 6
a n d  J u p i t e r  h a s  a  m a g n i t u d e  o f  - 1 . 9 4

Place: Chennai / Date: 2nd March/ Time:6.30PM

Jupiter



' B l a c k  h o l e  s t a r s '  w e r e  t h e y  r e a l ?
Sourajit Mandal

iAstronomer member

STUDENT'S CORNER
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As it  grew, i ts gravitat ional pul l  increased, making it  grow even faster .  Soon, nuclear fusion started,
and a star was born. As the universe was much smal ler than it  is now and the gas clouds were so
massive,  the stars cont inued to grow to unbel ievable proport ions.  Crushed by gravity ,  i ts core grew
hotter and hotter ,  but to no avai l .  Under the enormous mass,  the core of the star goes supernova.
The star is shaken by the tremendous explosion. Even though a supernova has taken place, the star
does not die.  This is because the star is too massive.  The star now has a blackhole in i ts core.
Even though the black hole that forms is t iny ,  i t  quickly grows by taking in matter from the star .

M A R C H  2 0 2 3

Black hole stars may have been the largest to exist in the ent ire universe. They were br ighter than
galaxies.  They were much bigger than the biggest stars that exist today (or wi l l  exist in the
future) .They had a black hole in their  core as wel l .
B lack hole stars could only exist at the very beginning of the universe for a very short t ime (about
0.5 bi l l ion years after the big bang) .Dur ing the beginning of the universe,  i t  was much hotter and
denser than it  is now. Dark matter played a crucia l  ro le .  I t  formed huge, massive structures known
as dark matter haloes.  They pul led up so much hydrogen that the mass of the hydrogen could add
up to mi l l ions of suns.  Matter began to accumulate in these locat ions.

The star starts to be eaten from the inside. For the next few mi l l ion years ,  the star gets
eviscerated from within .  As the blackhole got bigger ,  i t  ate everything quicker ,  heat ing up the star
and making it  even bigger .  The intense magnetic f ie ld at i ts core spews out plasma jets from the
black hole 's core. This a lso marks the star ’s end. The remains of the stars blow up in an enormous
explosion. The explosion also reveals a humongous black hole with a mass of up to 100,000 suns. 
Black hole stars can expla in the greatest myster ies of the universe: supermassive black holes.
These blackholes just do not f i t  in our calculat ions.  Even i f  b lackholes col l ide with each other ,  they
cannot form massive blackholes so quickly .  Black-hole stars can solve this mystery.  I f  they form so
ear ly ,  then it  could make them the seeds for supermassive blackholes.  I f  we can prove the
existence of black hole stars with the James Webb telescope, we wi l l  be able to solve one of the
greatest myster ies we do not know the answer to.  This can also be the next breakthrough we have
in this f ie ld!



CHANDRAYAAN : INDIAS LUNAR SPACE
PROGRAMME AND ITS PLAN
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The Chandrayaan also known as the Indian Lunar Exploration Programme is an ongoing series of outer
space missions by the Indian Space Research Organization (ISRO). The programme incorporates lunar
orbiter, impactor, soft lander and rover spacecraft. The name of the programme is from Sanskrit
candrayāna. It consists of total 6 planned missions to the moon.
The Chandrayaan (Indian Lunar Exploration Programme) programme is a multiple mission programme. As of
September 2019, one orbiter with an impactor probe has been sent to the Moon, using ISRO's workhorse
PSLV rocket. The second spacecraft consisting of orbiter, soft lander and rover was launched on 22 July
2019, by using a GSLV Mk II I rocket. In a podcast from AT, VSSC director S. Somanath stated that there wil l
be a Chandrayaan-3 and more follow up missions in Chandrayaan Program. The Chandrayaan-3 mission is
expected to launch in 2023.

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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CHANDRAYAAN – 4
The next mission will be the Lunar Polar
Exploration Mission or Chandryaan-4,
suggested to be launched in 2025 India is
collaborating with Japan in this mission but
the mission is not yet defined. It will be a
lander-rover mission near lunar pole to
perform on site sampling and analysis of
collected lunar material and demonstrate
lunar night survival technologies.
CHANDRAYAAN – 5
The mission has been suggested for time
frame of 2025-30. It will include a lander-
based rotary percussive dril l ing in lunar
soil up to a depth of 1~1.5 meters and
analysis of cut using instruments. A
volcanically and tectonically active area on
near side of the moon will be selected for
experiment.
CHANDRAYAAN – 6
The mission has been suggested for time
frame of 2030-35. It will include drilling of
lunar soil followed and return samples to
earth.

Daksh Rathi
iAstronomer member

CHANDRAYAAN-2
Chandrayaan-2 was launched on 22 July 2019 aboard a GSLV Mk II I rocket. The spacecraft was successfully
put into lunar orbit on August 20, 2019 but the lander was lost while attempting to land on 6 September
2019. The orbiter is operational, collecting scientific data and is expected to function for 7.5 years.

CHANDRAYAAN – 3
In November 2019, ISRO officials stated that a new lunar lander mission was being studied for launch in
November 2020. This new proposal is called Chandrayaan-3 and it would be a re-attempt to demonstrate
the landing capabil it ies needed for the Lunar Polar Exploration Mission proposed in partnership with Japan
for 2024. This spacecraft configuration would not include launching an orbiter and would have a lander,
rover, and a propulsion module, behaving like a communications relay satell ite with mission costing ₹250
crore with additional launch costs of ₹365 crore for GSLV Mk II I . This third mission would land in the same
area as the second one. As of April 2022, Chandrayaan-3 is expected to launch in 2023.

CHANDRAYAAN – 1
Chandrayaan-1, launched on 22 October 2008 aboard a PSLV-XL rocket, was a big success for ISRO as the
Moon Impact Probe, a payload on board the Chandrayaan-1 spacecraft, discovered water on the Moon.
Apart from discovering water the Chandrayaan-1 mission performed several other tasks such as mapping
and atmospheric profi l ing of the Moon.

The  complex i ty  and  cha l l enges  of  
Chandrayaan-2  vs  Chandrayaan-1 .

 Image  c red i t :  ISRO



SATELLITES AND ROVERS
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Satellites are intentionally placed in the orbit of any outer space objects. Satellites are usually used in
many fields such as television, phone calls, scientific research, weather forecasting, etc. 
The satellites when landing on planets release a small car kind of structure called the ROVER. These
are small vehicles sent to study the surface of the planets and the Moon.
Rovers are usually created to land on other planets like Mars, Moon, and Venus. They are used to
collect data on the planets and send the information back to Earth. They take samples like soil , l iquid,
rocks, gases, etc. They are most commonly used in space exploration

IMPORTANT ROVERS AND SATELLITE:

InSight
The Mars rover InSight was launched on 5 May 2018 and landed on the surface of mars on 26
November 2018, it was launched in an Atlas V rocket, and recently started dying in 2022, its last
contact was on December 15, 2022.

Chandrayaan-1
Chandrayaan-1, India's first mission to Moon, was launched successfully on October 22, 2008, from
SDSC SHAR, Sriharikota. The Chandrayaan-1 discovered the presence of water (H2O) and hydroxyl
(OH)

Chandrayaan-2
On August 20, 2019, the Chandrayaan-2 successfully launched into the moon's orbit, and on September
02, 2019, the Vikram lander separated from the orbiter in preparation for landing. Trace amounts of
Manganese, Chromium, and Sodium were found by Chandrayaan-2.  It also found out that the top
surface extends up to 3-4 meters in depth.

S t a r l i n k
Starlink is a bunch of satellites launched by SpaceX, the plan is to place thousands of satellites in the LEO, it will
sort of form a constellation, It will beam internet signals from satellites to the transceivers at Earth which will
broadcast directly into your Starlink router. Starlink is available in Antarctica too. Starlink will provide a faster
internet speed and low-latency broadband internet across the globe.

Nikhilesh Balamurali
iAstronomer member

"My power’s really low, so this may
be the last image I can send. Don’t
worry about me though: my time
here has been both productive and
serene. If I can keep talking to my
mission team, I will – but I’ll be
signing off here soon. Thanks for
staying with me".
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Nikil,  Club student.
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Sanjeev.C, iAstronomer member.

Shree Viswajith, Club student.Ram Hariharan, iAstronomer member.

Sripriya venugopal, Club student.

Daksh Rathi, Club student.

Vetrivel , iAstronomer member.

Sajan Saravanan , 
iAstronomer member.

Suryadev Velayutham, Club student.
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Conjunction of Moon with Venus and Jupiter
Captured by Mr. Yogesh, Asst. Education

Incharge, SPACE.

ASTROPHOTOGRAPHS BY SPACE
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MARS PAIRS UP WITH COMET C/2022 E3 (ZTF) 
Captured by Mr. Neeraj Ladia, CEO, Gnomon Astrotech Pvt Ltd.

Conjunction of Moon with
Venus and Jupiter
Captured by Mr.

Sabyasachi Sahoo,
Robotics-Intern, SPACE.

Milkyway Arm Captured by Mr. Ranjith Kumar,
 Senior Educator, SPACE.

Milkyway Arm Captured by Ms. Sruthi Suresh.
 Educator, SPACE.

Milkyway Arm Captured by Ms. Priyadharshini D,
Educator, SPACE.

Bright Red Spot of Jupiter
Captured by Mr. Vikrant Narang,
Chief Technology Officer, and 
Mr. Manthan Gandhi, Educator,

SPACE.



Kalpana Chawla (17 March 1962 – 1 February 2003)
was an Indian-born American astronaut and
aerospace engineer who was the first woman of
Indian origin to go to space. She first flew on
Space Shuttle Columbia in 1997 as a mission
specialist and primary robotic arm operator. Her
second flight was on STS-107, the final flight of
Columbia, in 2003. Chawla was one of the seven
crew members who died in the Space Shuttle
Columbia disaster when the spacecraft
disintegrated during its re-entry into the Earth's
atmosphere on 1 February 2003. Chawla was
posthumously awarded the Congressional Space
Medal of Honour, and several streets, universities,
and institutions have been named in her honor.

Albert Einstein was born on 14 March in the year
1879 in Württemberg, Germany. He was educated
at the Swiss Federal Institute of Technology in
Zurich. Einstein was a theoretical physicist who
discovered and invented major theories of
Physics. Albert Einstein received honorary
doctorate degrees in science and philosophy.  His
works were recognized across the world and in
1921, Einstein won the prestigious Nobel Prize for
Physics for his significant work on the
photoelectric effect. Some inventions and
contributions of Einstein are Avogadro’s Number,
the Quantum Theory of Light, the General Theory
of Relativity, the Special Theory of Relativity, The
Photoelectric Effect, Wave-Particle Duality,
Brownian movement, the relationship between
mass and energy, Bose-Einstein Condensate, and
many more.

Albert Einstein
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Kalpana Chawla 
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Pioneer  4 was launched by the
U.S .  to photograph the Moon
dur ing a c lose f lyby .  I t  d idn ' t
ach ieve i ts  goa l  but  became
the f i rs t  U .S .  spacecraf t  to
reach Earth 's  escape ve loc i ty .
P ioneer  4 passed the Moon at
a range of  about 37 ,000 mi les
(60 ,000 k i lometers)  instead of
the p lanned 20 ,000 mi les
(32 ,000 k i lometers) .
The spacecraf t  sent  back
exce l lent  data about the Van
Al len Be l ts .

In  shorts

PIONEER IV - The first US
spacecraft to escape Earth's gravity

HISTORICAL EVENTS HAPPENED IN MARCH
GALACTICA
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Pioneer 4 launched on March 3 ,  1959,  by NASA was the last  of  f ive Amer ican lunar  probes
launched as part  of  a ser ies dur ing the Internat iona l  Geophys ica l  Year .  I ts  des ign was very
s imi lar  to P ioneer 3 ,  but a key d i f ference was the addit ion of  a monitor  to measure the vo l tage
of the main rad io t ransmitter .  A mechanism was on board to s low the sp in-stabi l i zed vehic le
f rom i ts  in i t ia l  sp in of  480 rpm down to 11  rpm about 11  hours after  launch.  A l though i t  d id not
achieve i ts  pr imary object ive to photograph the Moon dur ing a c lose f lyby ,  Pioneer 4 became
the f i rst  U.S.  spacecraft  to reach Earth 's  escape velocity .
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The spacecraft  passed by the Moon at  a range of  about 37 ,000 mi les (60 ,000 k i lometers)
instead of  the p lanned 20 ,000 mi les (32 ,000 k i lometers) .  The c losest  approach to the Moon was
at 10 :24 UT on March 4 ,  1959,  about 41 hours after  launch.  P ioneer 4 's  t iny rad io t ransmitted
informat ion for  82 hours before contact was lost  at  a d istance of  about 407 ,000 mi les (655 ,000
ki lometers)  f rom Earth—the greatest  t rack ing d istance for  a human-made object to date .  The
probe eventua l ly  entered he l iocentr ic  orb i t  becoming the f i rst  Amer ican spacecraft  to do so .
Sc ient ists  received excel lent  data f rom the spacecraft  that  suggested the intens i ty  of  the
upper be l t  of  the Van Al len Bel ts  had changed s ince Pioneer 3 (probably att r ibutable to a
recent so lar  f la re)  and that  there might be a th i rd be l t  at  a h igher a l t i tude.

Dr .  James Van A l len  looks  a t  the  cone-shaped P ioneer  p robe
before  i t  was  p la ted w i th  go ld  and pa in ted w i th  s t r ipes  to

ma in ta in  temperatu re  dur ing  f l igh t .  Image Cred i t :  NASA/JPL
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Comet Shoemaker-Levy 9 was d iscovered by Caro lyn and Gene Shoemaker and Dav id Levy in  a
photograph taken on Mar .  18 ,  1993 ,  wi th the 0 .4-meter  Schmidt  te lescope at  Mt .  Pa lomar .  The
appearance was most unusua l  in  that  the comet appeared as a dense ,  l inear  bar  about 1 '  long and
or iented roughly  east-west ;  no centra l  condensat ion was observab le ,  but  a fa inter ,  wispy ' ta i l '
extended north of  the bar  and to the west .
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When  comet  Shoemake r-Levy  9  was  d i scove red  i n
1993 ,  i t  a l r eady  had  been  to rn  i n to  more  t han  20
p ieces  t r a ve l i ng  a round  Jup i t e r  i n  a  two-yea r  o rb i t .
Fu r t he r  obse r va t i ons  r evea l ed  t he  comet  (be l i e ved  to
be  a  s i ng l e  body  a t  t he  t ime )  had  made  a  c l o se
app roach  to  Jup i t e r  i n  Ju l y  1992  and  had  been  to rn
apa r t  by  t i da l  f o r ces  r e su l t i ng  f rom the  p l ane t ' s
power fu l  g r av i t y .  The  comet  was  t hough t  to  have
been  o rb i t i ng  Jup i t e r  f o r  abou t  a  decade  be fo re  i t s
dem i se .
The  d i s r up t i on  o f  a  comet  i n to  mu l t i p l e  f r agments
was  r a re ,  and  obse r v i ng  a  cap tu red  comet  i n  o rb i t
abou t  Jup i t e r  was  even  more  unusua l ,  bu t  t he  b igges t
and  r a res t  r eve l a t i on  was  t ha t  t he  f r agments  we re
go ing  to  smash  i n to  Jup i t e r .

NASA had  spacec ra f t  i n  pos i t i on  to
watch  –  fo r  t he  f i r s t  t ime  i n  h i s to r y  –  a
co l l i s i on  be tween  two  bod ies  i n  the
so l a r  s ys tem .  NASA ' s  Ga l i l eo  o rb i te r
( t hen  s t i l l  en  rou te  to  Jup i te r )  cap tu red
unprecedented  d i rec t  v i ews  as  the
s t r i ng  o f  f r agments  smashed  i n to
Jup i te r ' s  c loud  tops .  The  impac ts
s ta r ted  on  Ju l y  16 ,  1994 ,  and  ended  on
Ju l y  22 ,  1994 .
The  " f r e igh t  t r a i n "  o f  f r agments
smashed  i n to  Jup i te r  w i th  the  fo rce  o f
300  m i l l i on  a tom ic  bombs .  The
f r agments  c rea ted  huge  p l umes  tha t
were  1 , 200  to  1 , 900  m i l e s  ( 2 , 000  to
3 ,000  k i l omete r s )  h igh  and  hea ted  the
a tmosphe re  to  tempera tu res  as  ho t  as
53 ,000  to  7 1 , 000  deg rees  Fah renhe i t
( 30 ,000  to  40 ,000  deg rees  Ce l s i u s ) .
Shoemake r-Levy  9  l e f t  da rk ,  r i nged
sca r s  tha t  we re  even tua l l y  e rased  by
Jup i te r ' s  w inds .
The  co l l i s i on  a l so  l e f t  dus t  f l oa t i ng  on
the  top  o f  Jup i te r ' s  c louds .  By  wa tch ing
the  dus t  sp read  ac ross  the  p l ane t ,
sc i en t i s t s  we re  ab le  to  t r ack  h igh-
a l t i t ude  w inds  on  Jup i te r  fo r  t he  f i r s t
t ime .

Hubble image shows an impact site where one of
the fragments of Comet Shoemaker-Levy 9 collided

with Jupiter.Credits: NASA and H. Hammel, MIT

This composite is assembled from separate images of Jupiter and
comet Shoemaker-Levy 9, as imaged by the NASA/ESA Hubble

Space Telescope in 1994. Credit: NASA
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T i t an  i s  p r ima r i l y  composed  o f  i ce  and
rocky  ma te r i a l ,  wh i ch  i s  l i k e l y
d i f f e r en t i a t ed  i n to  a  r ocky  co re
su r rounded  by  v a r i ous  l a ye r s  o f  i ce ,
i n c l ud i ng  a  c r u s t  o f  i ce  and  a
subsu r f ace  l a ye r  o f  ammon i a- r i ch
l i qu i d  wa te r .  Much  a s  w i t h  Venus
be fo re  t he  Space  Age ,  t he  dense
opaque  a tmosphe re  p reven ted
unde r s t and i ng  o f  T i t an ' s  s u r f ace  un t i l
t he  Cass i n i –Huygens  m i s s i on  i n  2004
p rov i ded  new  i n fo rma t i on ,  i n c l ud i ng
the  d i s cove r y  o f  l i qu i d  h yd roca rbon
l a kes  i n  T i t an ' s  po l a r  r eg i ons .  

On  March  25 ,  1655 ,  Sa tu rn  ‘ s  l a rges t  moon T i t an
was  d i scove red  by  as t ronomer  and  phys ic i s t
Chr i s t i aan  Huygens .  T i t an  i s  cons ide red  the  most
Ea r th- l i ke  moon d i scove red  so  fa r  and  the
second l a rges t  i n  the  so l a r  sys tem.  T i t an  i s  the
l a rges t  moon o f  Sa tu rn  and  the  second- la rges t
na tu ra l  sa te l l i t e  i n  the  So la r  Sys tem.  I t  i s  the  on l y
moon known to  have  a  dense  a tmosphere  and  i s
the  on l y  known ob jec t  i n  space  o the r  than  Ea r th
on  wh ich  c lea r  ev idence  o f  s tab le  bod ies  o f
su r face  l i qu id  has  been  found .  T i t an  i s  one  o f  the
seven  g rav i t a t iona l l y  rounded moons  i n  o rb i t
a round  Satu rn  and  the  second most  d i s tan t  f rom
Satu rn  o f  those  seven .  F requent l y  desc r ibed  as  a
p lanet- l i ke  moon ,  T i t an  i s  50% l a rge r  ( i n
d i amete r )  than  Ea r th ' s  Moon and  80% more
mass i ve .  I t  i s  the  second- la rges t  moon in  the
So la r  Sys tem a f te r  Jup i te r ' s  moon Ganymede and
i s  l a rge r  than  the  p l anet  Mercu ry ,  bu t  on l y  40%
as  mass i ve .
T i t an  was  the  f i r s t  known moon  o f  Sa tu rn ,  and  the  s i x th  known p l ane ta r y  sa te l l i t e
( a f te r  Ea r th ' s  moon  and  the  fou r  Ga l i l ean  moons  o f  Jup i te r ) .  T i t an  o rb i t s  Sa tu rn
a t  20  Sa tu rn  r ad i i .  F rom T i t an ' s  su r f ace ,  Sa tu rn  sub tends  an  a rc  o f  5 .09  deg rees ,
and  i f  i t  we re  v i s i b l e  th rough  the  moon ' s  t h i ck  a tmosphe re ,  i t  wou ld  appea r  1 1 .4
t imes  l a rge r  i n  t he  sky ,  i n  d i amete r ,  t han  the  Moon  f rom Ea r th ,  wh ich  sub tends
0 .48°  o f  a rc .
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ACROSS
3. The first person to observe the
phases of the Venus?
4. The female astronomer to discover
a planet along with her brother?
5. Who was the first person to
propose the geocentric theory?
9. Who gave the three laws of
planetary motion?
10. The first telescopic comet was
discovered by?

DOWN
1. Heliocentric model was proposed
by?
2. The catalog of 110 fuzzy objects in
the sky are named after?
6. Which Indian astronomer proposed
that the Earth rotates in its own axis?
7. The precession of the equinoxes
was discovered by?
8. Who made the accurate
predictions of planetary positions and
eclipses?

Find the names of the Brightest stars from the mixed letters and
mark them.
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