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Galactica is a monthly magazine about astronomy & space science published
by SPACEIndia targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for general audience,
and the article about historical missions & events of astronomy and more. All
of this comes in an easy-to-understand user-friendly style that's perfect for
astronomers at any level.
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ABOUT SPACE
SPACE is the pioneer organization working towards development of science and astronomy in
India. It aims to create a scientifically aware society and contribute to the technological and
social development of the country. 
SPACE organization belongs to an astronomical league, diligently working towards
development in astronomy and space science through astronomical tutorials, modules,
curriculum for education requirements of schools & students in India. We constantly engage in
offering introductory astronomy, science about space, astrophysics, telescopes and internet
astronomy to masses.

Vision: To popularize hands on space science & STEM Education through various fun filled
pioneering concepts, services and programs.

Mission: To develop and popularize space science & STEM Education in India and establish a
global association with national & international space science agencies, societies, amateur,
professional organisations, government agencies and space observatories.

CMD'S MESSAGE:
S p a c e  a n d  A s t r o n o m y  i s  t h e  f u t u r e  f o r  t h e
y o u n g  g e n e r a t i o n  o f  o u r  c o u n t r y .  T h i s  i s  a  g r e a t
m e a n s  t o  i n c u l c a t e  s c i e n t i f i c  t e m p e r a m e n t
a m o n g  t h e  m a s s e s .  S u c h  a s t r o n o m y  s e s s i o n s
w i l l  p r o v i d e  a  h a n d s  o n  l e a r n i n g  p l a t f o r m  t o
s t u d e n t s  w h e r e i n  t h e y  e x p l o r e  t h e  r e a l  w o r l d
o f  s c i e n c e .  I  w i s h  f o r  t h e  y o u n g  s t u d e n t s  t o  l e t
t h e i r  a m b i t i o n s  s o a r  a n d  t h i n k  b i g  a s  t h e y  a r e
t h e  f u t u r e  o f  o u r  c o u n t r y .

Mr. Sachin Bahmba
CMD, Space
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SCIENTISTS FOUND A NEW WAY TO SHOW US HOW
THE EARLY UNIVERSE FORMED

This new simulation of early galaxy formation is game-changing:
Understanding the early universe has been a goal for scientists for decades. And, now with NASA’s James Webb
space telescope, and other technology, we’re f inal ly making some decent str ides. A new simulation on early galaxy
formation could be another key stepping stone, too.
Researchers created the simulation using machine learning. It then completed over 100,000 hours of computations
to create the one of a kind simulation. The researchers named the algorithm responsible for the project Hydo-BAM.
Creating a simulation of early galaxy formation has al lowed researchers to chart the earl iest moments of our
universe. These important moments began just after the Big Bang set everything into motion. Understanding these
key moments of the formation of the early universe could help us better understand how galaxies form in the
universe today.

Decoding dark matter:
With the simulation, researchers can refine what we understand of the large-scale structuring of our universe.
There are currently so many uncertainties about the formation of the early universe. Not to mention the current
elements within the universe. For example, we sti l l  know very l itt le about what part dark matter plays in the
formation of galaxies and celestial objects.
This simulation of early galaxy formation won’t explain away dark matter, though. But it could help us better
understand how it played a role in the formation of our universe. That alone could open new doors to understanding
cosmic evolution, too.
Overal l ,  though, the simulation gives us a look at the galactic medium that we’ve never had before. Based on the
research, members of the IAC say that the joint distr ibution of ionized gas and neutral hydrogen gas – both of
which play an important role in galactic formation – can be clearly measured using the simulation.
This al lows them to dig deeper into the different ages of the universe, l ike the present, past, and early universe.
With that in mind, the simulation of early galaxy formation could present even more data. Of course, it isn’t going to
replace actual ly being able to study those pieces of the universe. But it could be a sol id stand-in.
Ult imately, it wi l l  take some time to tel l  exactly how many doors this new simulation opens for the scientif ic
community. But, with NASA and other space agencies looking so deeply into the universe beyond our own galaxy,
we could get new answers in the coming years.

A team of researchers at the Institute of Astrophysics of the Canary Islands (IAC) has created a new
simulation of early galaxy formation. The simulation allows us to get a fascinating, albeit brief glimpse
at how the early universe formed in the precious seconds following the Big Bang.
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(The team's simulations named 'Thesan' —which resolve interactions in the early universe with the
highest detail and over the largest volume of any previous simulation.)
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https://www.thesan-project.com/
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O V E R  1 0 0  H I D D E N  A S T E R O I D S  D E T E C T E D  T H A N K S  T O
N E W  A L G O R I T H M  S T U D Y I N G  O L D  T E L E S C O P E  D A T A

Aste ro ids  a re  rocky  ob jec ts  l e f t  ove r  f rom the
fo rmat ion  o f  the  so l a r  sys tem more  than  4  b i l l i on  yea rs
ago .  Rang ing  i n  s i ze  f rom seve ra l  fee t  to  hundreds  o f
m i l es  ac ross ,  these  rocky  bod ies  a re  too  sma l l  to  be
cons ide red  p l anets .  
The  104  p rev ious l y  und i scove red  as te ro ids  were
detec ted  us ing  a  new a lgo r i thm ca l l ed  T rack le t- less
He l iocent r i c  Orb i t  Recovery  (THOR) ,  wh ich  i s  a  pa r t  o f
the  As te ro id  I ns t i t u te ' s  As te ro id  D i scove ry  Ana l ys i s  and
Mapp ing  (ADAM)  c loud-based  as t rodynamics  p l a t fo rm .
Th i s  a lgo r i thm recogn i zes  as te ro ids  and  ca lcu l a tes  the i r
t r a jec to r i es  by  l i nk ing  po in t s  o f  l i gh t  i n  d i f fe ren t  sky
images  tha t  a re  cons i s ten t  w i th  as te ro id  o rb i t s ,
accord ing  to  a  s ta tement  f rom the  B612  Foundat ion ,  a
nonpro f i t  tha t  suppor t s  resea rch  and  techno log ies  fo r
mapp ing  and  nav iga t i ng  the  so l a r  sys tem.  
"D i scove r i ng  and  t rack ing  as te ro ids  i s  c ruc i a l  to
unders tand ing  ou r  so l a r  sys tem ,  enab l i ng  deve lopment
o f  space  and  p ro tec t i ng  ou r  p l ane t  f rom as te ro id
impacts , "  Ed  Lu ,  execut i ve  d i rec to r  o f  the  As te ro id
Ins t i t u te ,  a  p rogram o f  the  B612  Foundat ion ,  sa id  i n  the
s ta tement .
"Wi th  THOR runn ing  on  ADAM,  any  te lescope  w i th  an
a rch i ve  can  now become an  as te ro id  sea rch  te lescope , "
sa id  Lu ,  who  i s  a l so  a  fo rmer  NASA as t ronaut .  "We a re
us ing  the  power  o f  mass i ve  computa t ion  to  enab le  not
on l y  more  d i scove r ies  f rom ex i s t i ng  te lescopes ,  bu t
a l so  to  f i nd  and  t rack  as te ro ids  i n  h i s to r i ca l  images  o f
the  sky  tha t  had  gone  p rev ious l y  unnot i ced  because
they  were  neve r  i n tended fo r  as te ro id  sea rches . "

The newfound astero ids were d iscovered us ing
histor ica l  data f rom the NOIRLab Source Cata log.
These data were ana lyzed by the THOR a lgor i thm on
the ADAM plat form,  which runs on Google Cloud.  The
NOIRLab data inc luded a co l lect ion of  near ly  68 b i l l ion
observat ions taken by the Nat iona l  Opt ica l  Astronomy
Observatory between 2012 and 2019 .  The astero id
candidates were submitted to the Internat iona l
Astronomica l  Union 's  Minor P lanet Center  for
conf i rmat ion .
"A comprehens ive map of  the so lar  system gives
astronomers cr i t ica l  ins ights both for  sc ience and
planetary defense , "  Matthew Holman,  a dynamic ist  and
search a lgor i thm expert  at  the Harvard & Smithsonian
Center for  Astrophys ics and the former d i rector  of  the
IAU Minor P lanet Center ,  sa id in the statement .
"Track let- less a lgor i thms such as THOR great ly  expand
the k inds of  datasets astronomers can use in bu i ld ing
such a map.”  
Ident i fy ing these f i rst  104 astero ids us ing the THOR
algor i thm opens the door for  even more astero id
discover ies us ing h istor ica l  te lescope data sets in  the
future ,  the researchers sa id .  

Researchers using an innovative astrodynamics algorithm have uncovered over 100 asteroids that
had gone undetected in archived images of the sky. 
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T h e  H u b b l e  S p a c e  T e l e s c o p e  h a s  c a p t u r e d  a  d a z z l i n g  n e w  v i e w  o f  a  b u s y
s t a r  b i r t h  f a c t o r y .
T h e  o d d l y  s h a p e d  M i n k o w s k i ’ s  O b j e c t ,  a  d w a r f  g a l a x y ,  g l o w s  i n  b l u e  t o w a r d
t h e  b o t t o m  l e f t  o f  t h e  i m a g e ,  w h i l e  t h e  e l l i p t i c a l  g a l a x y  N G C  5 4 1  s h i n e s
b r i g h t l y  i n  t h e  u p p e r  r i g h t .  M i n k o w s k i ’ s  O b j e c t  i s  b u r s t i n g  w i t h  s t a r s ,
c o n t a i n i n g  a t  l e a s t  2 0  m i l l i o n  s t e l l a r  o b j e c t s ,  a n d  i t  h a s  b e e n  g r e a t l y
i n f l u e n c e d  b y  i t s  l a r g e r  n e i g h b o r ,  N A S A  o f f i c i a l s  w r o t e  i n  a  s t a t e m e n t .
T h e  d w a r f  g a l a x y  i s  n a m e d  a f t e r  G e r m a n - A m e r i c a n  a s t r o n o m e r  R u d o l p h
M i n k o w s k i ,  w h o s e  m u l t i d i s c i p l i n a r y  w o r k  i n c l u d e d  e x a m i n i n g  g a l a x y  e v o l u t i o n
a n d  d e f i n i n g  t w o  t y p e s  o f  s u p e r n o v a s ,  o r  s t a r  e x p l o s i o n s .
" T h e  r a d i o  j e t  f r o m  N G C  5 4 1  l i k e l y  c a u s e d  t h e  s t a r  f o r m a t i o n  i n  M i n k o w s k i ' s
O b j e c t , "  N A S A  o f f i c i a l s  s a i d  i n  t h e  s t a t e m e n t .  T h i s  j e t  p u s h e s  a g a i n s t  g a s
s u r r o u n d i n g  t h e  g a l a x y ,  c o m p r e s s i n g  t h e  g a s  u n t i l  t h e  m o l e c u l e s  b e c o m e
e n e r g i z e d ,  o r  i o n i z e d .
" A s  t h e  i o n i z e d  g a s  r e v e r t s  f r o m  i t s  h i g h e r - e n e r g y  s t a t e  t o  a  l o w e r - e n e r g y
s t a t e ,  e n e r g y  l e a v e s  t h e  c l o u d  i n  t h e  f o r m  o f  r a d i a t i o n , "  N A S A  a d d e d .  " A s
t h e  c l o u d s  c o o l ,  t h e y  c o l l a p s e ,  g i v i n g  r i s e  t o  s t a r  b i r t h . "
N G C  5 4 1  i s  a n  e l l i p t i c a l  g a l a x y  t h a t  w a s  l i k e l y  c r e a t e d  f r o m  a  m e r g e r  o f  t w o
o t h e r  g a l a x i e s ,  t h e  a g e n c y  s a i d .  T h e  g a l a x y ' s  r a d i o  j e t s  w e r e  p i c k e d  u p  b y
t e l e s c o p e s ,  s h o w i n g  t h a t  t h e  s t r e a m s  e m e r g e  f r o m  a n  a c c r e t i o n  d i s k
s u r r o u n d i n g  a  b l a c k  h o l e  i n  t h e  c e n t e r  o f  t h e  g a l a x y .
T h e  r a d i o  a c t i v i t y  w a s  l i k e l y  t r i g g e r e d  b y  d e b r i s  f r o m  n e a r b y  m e r g e r s ,  N A S A
s a i d .  A l l  i n  a l l ,  t h e  b u s y  a r e a  w a s  o n e  r e a s o n  H u b b l e  w a s  t a s k e d  w i t h
l o o k i n g  a t  t h e  r e g i o n  t o  b e t t e r  u n d e r s t a n d  t h e  c o n d i t i o n s  u n d e r  w h i c h  s t a r
f o r m a t i o n  i s  t r i g g e r e d .
B o t h  H u b b l e  a n d  a  s u c c e s s o r  t e l e s c o p e ,  t h e  J a m e s  W e b b  S p a c e  T e l e s c o p e ,
a r e  e n g a g e d  i n  b e t t e r  u n d e r s t a n d i n g  h o w  g a l a x i e s  a n d  s t a r s  f o r m .  W e b b ' s
l a r g e r  m i r r o r  a n d  d e e p - s p a c e  l o c a t i o n  w i l l  a l l o w  i t  t o  l o o k  a t  s o m e  o f  t h e
u n i v e r s e ' s  f i r s t  g a l a x i e s ,  o n c e  W e b b  f i n i s h e s  c o m m i s s i o n i n g  t h i s  s u m m e r .
W e b b ' s  r e s e a r c h  o n  g a l a x i e s  w i l l  l o o k  a t  t o p i c s  s u c h  a s  m e r g e r s ,  c o l l i s i o n s ,
s u p e r m a s s i v e  b l a c k  h o l e s  a n d  g a l a c t i c  t y p e s ,  a c c o r d i n g  t o  N A S A .  

Hubb le  Space  Te l e scope  image r y  o f  M inkowsk i ' s  Ob jec t  ( l owe r  l e f t )  and  t he  e l l i p t i c a l
ga l a x y  NGC 541 .
( Image  c red i t :  NASA ,  ESA ,  and  S .  C ro f t  (Eu reka  Sc i en t i f i c  I nc . ) ;  Image  P rocess i ng :
G l adys  Kobe r  (NASA Godda rd /Ca tho l i c  Un i ve r s i t y  o f  Amer i ca ) )
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Micrometeoro id st r ikes are an unavoidable aspect of  operat ing any spacecraft ,  which rout ine ly  susta in many impacts
over the course of  long and product ive sc ience miss ions in space.  Between May 23 and 25 ,  NASA’s James Webb
Space Telescope susta ined an impact to one of  i ts  pr imary mir ror  segments .  After  in i t ia l  assessments ,  the team
found the te lescope is  st i l l  performing at  a leve l  that  exceeds a l l  miss ion requi rements despi te a margina l ly
detectable ef fect  in  the data .  Thorough ana lys is  and measurements are ongoing.  Impacts wi l l  cont inue to occur
throughout the ent i rety of  Webb’s l i fet ime in space;  such events were ant ic ipated when bui ld ing and test ing the
mir ror  on the ground.  After  a successfu l  launch ,  deployment ,  and te lescope a l ignment ,  Webb’s beginn ing-of- l i fe
performance is  st i l l  wel l  above expectat ions ,  and the observatory is  fu l ly  capable of  performing the sc ience i t  was
des igned to ach ieve .

J A M E S  W E B B  S P A C E  T E L E S C O P E  H I T  B Y  M I C R O
M E T E O R O I D ,  A N D  N A S A  S A Y S  A L L  I S  W E L L

Fur the rmore ,  Webb ’ s  capab i l i t y  to  sense  and  ad jus t  m i r ro r  pos i t i ons  enab les  pa r t i a l  co r rec t ion  fo r  the  resu l t  o f
impacts .  By  ad jus t i ng  the  pos i t i on  o f  the  a f fec ted  segment ,  eng inee rs  can  cance l  ou t  a  po r t ion  o f  the
d i s to r t ion .  Th i s  m in im izes  the  e f fec t  o f  any  impact ,  a l t hough  not  a l l  o f  the  degrada t ion  can  be  cance l l ed  ou t  th i s
way .  Eng inee rs  have  a l ready  pe r fo rmed a  f i r s t  such  ad jus tment  fo r  the  recent l y  a f fec ted  segment  C3 ,  and
add i t iona l  p l anned  m i r ro r  ad jus tments  w i l l  con t inue  to  f i ne  tune  th i s  co r rec t ion .  These  s teps  w i l l  be  repeated
when  needed in  response  to  fu tu re  events  as  pa r t  o f  the  mon i to r i ng  and  ma in tenance  o f  the  te lescope
th roughout  the  m iss ion .
To  p ro tec t  Webb in  o rb i t ,  f l i gh t  teams can  use  p ro tec t i ve  maneuvers  tha t  i n ten t iona l l y  tu rn  the  opt i cs  away
f rom known meteor  showers  be fo re  they  a re  se t  to  occu r .  Th i s  most  recent  h i t  was  not  a  resu l t  o f  a  meteor
shower  and  i s  cu r ren t l y  cons ide red  an  unavo idab le  chance  event .  As  a  resu l t  o f  th i s  impact ,  a  spec ia l i zed  team
of  eng inee rs  has  been  fo rmed to  look  a t  ways  to  m i t iga te  the  e f fec ts  o f  fu r the r  m ic rometeoro id  h i t s  o f  th i s
sca le .  Over  t ime ,  the  team w i l l  co l l ec t  i nva luab le  da ta  and  work  w i th  m ic rometeoro id  p red ic t ion  exper t s  a t
NASA’s  Marsha l l  Space  F l i gh t  Cente r  to  be  ab le  to  bet te r  p red ic t  how per fo rmance  may  change ,  bea r i ng  i n
m ind  tha t  the  te lescope ’ s  i n i t i a l  pe r fo rmance  i s  be t te r  than  expected .  Webb ’ s  t remendous  s i ze  and  sens i t i v i t y
make  i t  a  h igh l y  sens i t i ve  de tec to r  o f  m ic rometeor i tes ;  ove r  t ime  Webb w i l l  he lp  improve  know ledge  o f  the
so la r  sys tem dus t  pa r t i c l e  env i ronment  a t  L2 ,  fo r  th i s  and  fu tu re  m iss ions .
“Wi th  Webb ’ s  m i r ro r s  exposed  to  space ,  we  expected  tha t  occas iona l  m ic rometeoro id  impacts  wou ld  g race fu l l y
degrade  te lescope  per fo rmance  ove r  t ime , ”  sa id  Lee  Fe inberg ,  Webb opt i ca l  te lescope  e lement  manager  a t
NASA Goddard .  “S ince  l aunch ,  we  have  had  fou r  sma l l e r  measu rab le  m ic rometeoro id  s t r i kes  tha t  were
cons i s ten t  w i th  expecta t ions  and  th i s  one  more  recent l y  tha t  i s  l a rge r  than  ou r  degrada t ion  p red ic t ions
assumed .  We w i l l  use  th i s  f l i gh t  da ta  to  update  ou r  ana l ys i s  o f  pe r fo rmance  ove r  t ime  and  a l so  deve lop
opera t iona l  approaches  to  assu re  we max im ize  the  imag ing  pe r fo rmance  o f  Webb to  the  bes t  ex ten t  poss ib le
fo r  many  yea rs  to  come . ”
Th i s  recent  impact  caused  no  change  to  Webb ’ s  opera t ions  schedu le ,  as  the  team cont inues  to  check  ou t  the
sc ience  i ns t ruments ’  obse rv ing  modes  and  p repa res  fo r  the  re lease  o f  Webb ’ s  f i r s t  images  and  the  s ta r t  o f
sc ience  opera t ions .
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Webb:  Eng ineered  to  Endure  Mic rometeoro id  Impacts
Webb ’s  m i r ro r  was  eng inee red  to  w i ths tand  bombardment  f rom the
mic rometeoro id  env i ronment  a t  i t s  o rb i t  a round  Sun-Ear th  L2  o f  dus t-
s i zed  pa r t i c l es  f l y i ng  a t  ex t reme ve loc i t i es .  Wh i l e  the  te lescope  was  be ing
bu i l t ,  eng inee rs  used  a  m ix tu re  o f  s imu la t ions  and  ac tua l  tes t  impacts  on
mi r ro r  samp les  to  get  a  c lea re r  idea  o f  how to  fo r t i f y  the  obse rva to ry  fo r
opera t ion  i n  o rb i t .  Th i s  most  recent  impact  was  l a rge r  than  was  mode led ,
and  beyond what  the  team cou ld  have  tes ted  on  the  g round .
“We a lways  knew tha t  Webb wou ld  have  to  weathe r  the  space
env i ronment ,  wh ich  i nc ludes  ha rsh  u l t r av io le t  l i gh t  and  cha rged  pa r t i c l es
f rom the  Sun ,  cosmic  rays  f rom exot i c  sou rces  i n  the  ga l axy ,  and
occas iona l  s t r i kes  by  m ic rometeoro ids  w i th in  ou r  so l a r  sys tem , ”  sa id  Pau l
Ge i thne r ,  techn ica l  deputy  p ro jec t  manager  a t  NASA’s  Goddard  Space
F l igh t  Cente r  i n  Greenbe l t ,  Mary l and .  “We des igned  and  bu i l t  Webb w i th
per fo rmance  marg in  –  opt i ca l ,  t he rma l ,  e l ec t r i ca l ,  mechan ica l  –  to  ensu re
i t  can  pe r fo rm i t s  amb i t ious  sc ience  m iss ion  even  a f te r  many  yea rs  i n
space . ”  Fo r  examp le ,  due  to  ca re fu l  work  by  the  l aunch  s i te  teams ,
Webb ’ s  opt i cs  were  kept  c leane r  than  requ i red  wh i l e  on  the  g round ;  the i r
p r i s t i ne  c lean l i ness  improves  the  ove ra l l  r e f l ec t i v i t y  and  th roughput ,
the reby  improv ing  to ta l  sens i t i v i t y .  Th i s  and  o the r  pe r fo rmance  marg ins
make  Webb ’ s  sc ience  capab i l i t i e s  robus t  to  potent i a l  degrada t ions  ove r
t ime .
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https://www.nasa.gov/feature/goddard/2017/how-hardy-is-webb-a-qa-about-the-toughness-of-nasa-s-webb-telescope


BIZARRE 'POLYGONS' ARE CRACKING
THROUGH THE SURFACE OF MARS
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I t ' s  s p r i n g t i m e  o n  M a r s  a n d  t h e  m y s t e r i o u s  p o l y g o n s  a r e  i n  b l o o m ,  a  n e w  i m a g e  f r o m  t h e  o r b i t i n g
H i g h  R e s o l u t i o n  I m a g i n g  E x p e r i m e n t  ( H I R I S E )  c a m e r a  s h o w s .
R e c o r d e d  o n  M a r c h  3 0 ,  t h e  i m a g e  r e v e a l s  a  p a t c h w o r k  o f  w h i t e  z i g - z a g s  c r a c k i n g  a c r o s s  t h e  Ma r s
s o i l  a t  h i g h  l a t i t u d e s ,  w i t h  o c c a s i o n a l  s p r a y s  o f  b l a c k  a n d  b l u e  m i s t  f a n n i n g  o u t  b e t w e e n  t h e m .  The
z i g - z a g s  a n d  c o l o r f u l  s p r a y s  a r e  s i g n a t u r e  f e a t u r e s  o f  M a r t i a n  s p r i n g ,  w h e n  h i d d e n  r e s e r v o i r s  o f
s u b t e r r a n e a n  i c e  b u t t  u p  a g a i n s t  t h e  d r y  M a r t i a n  s u r f a c e ,  r e s e a r c h e r s  a t  t h e  U n i v e r s i t y  o f  A r i z o n a  —
w h i c h  m a n a g e s  t h e  H I R I S E  m i s s i o n  —  w r o t e  i n  a  s t a t e m e n t  o n  J u n e  2 0 .
" B o t h  w a t e r  a n d  d r y  i c e  h a v e  a  m a j o r  r o l e  i n  s c u l p t i n g  M a r s '  s u r f a c e  a t  h i g h  l a t i t u d e s , "  t h e
r e s e a r c h e r s  w r o t e .  " W a t e r  i c e  f r o z e n  i n  t h e  s o i l  s p l i t s  t h e  g r o u n d  i n t o  p o l y g o n s . "

Polygons crack across the Martian surface as hidden ice expands and contracts with the seasons. 
(Image credit: NASA/JPL-Caltech/UArizona)

The  edges  o f  these  po l ygons  become c racked  and  f r ayed  i n  sp r i ng t ime as  su r face  i ce  t r ans fo rms  f rom a
so l id  i n to  a  gas  —  a  p rocess  known as  sub l imat ion .  When th i s  t r ans fo rmat ion  occu rs ,  ven ts  o f  d ry  i ce
sp ray  ou t  o f  the  Mar t i an  su r face ,  l eav ing  da rk ,  f an-shaped depos i t s  o f  pa r t i c l es  sp read  ac ross  the
ground ,  the  resea rche rs  sa id .  Where  da rk  pa r t i c l es  s i nk  back  i n to  the  d ry  i ce  on  the  su r face ,  b r igh t
marks  ( seen  as  wh i t i sh-b lue  s t reaks  i n  the  image  above )  s ta in  the  g round .
A  s ing le  i ce  vent  can  open  and  c lose  mu l t ip le  t imes ,  sp ray ing  pa r t i c l es  i n  d i f fe ren t  d i rec t ions  ac ross  the
Mar t i an  su r face  depend ing  on  the  w ind .  Tha t ' s  why  some a reas  show seve ra l  d i f fe ren t  l i gh t  and  da rk
s t reaks  j u t t i ng  ou t  o f  a  s i ng le  ven t .  Both  the  fans  and  po l ygons  can  s t i ck  a round  fo r  many  yea rs ,  s low ly
warp ing  the  Mar t i an  l andscape  as  i ce  expands  and  cont rac ts  seasona l l y .
The  H IR ISE camera  r ides  aboa rd  NASA 's  Mars  Reconna i ssance  Orb i te r ,  wh ich  began  i t s  m i ss ion  i n  2006 .
Soa r i ng  between  about  155  and  196  m i l es  (250  to  2 16  k i l omete rs )  ove r  the  p l anet ,  the  o rb i te r  has
captu red  a  t reasu re  t rove  o f  b i za r re  and  amus ing  images  ove r  the  pas t  few decades .  Fo r  examp le ,  i n
2018 ,  the  o rb i te r  g l impsed  a  fo rmat ion  o f  rocks  and  c ra te rs  tha t  l oo  ident i ca l  to  the  bug-eyed  Muppet
Beaker ,  meep-meep ing  nea r  the  Mar t i an  south  po le .
Pe rhaps  even  more  impress i ve  a re  the  o rb i te r ' s  images  o f  Va l l es  Mar ine r i s ,  t he  l a rges t  canyon  i n  ou r
so l a r  sys tem (and  the re fo re  the  l a rges t  known canyon  i n  the  un i ve rse ) .  Spann ing  nea r l y  10  t imes  as  long
as  Ea r th ' s  Grand  Canyon  and  th ree  t imes  deeper ,  the  canyon  rema ins  a  mys te ry  o f  Mar t i an  geo logy ;
sc ien t i s t s  a ren ' t  rea l l y  su re  how i t  fo rmed .  I f  any  Muppets  were  i nvo l ved ,  they ' re  keep ing  the  t ru th  to
themse l ves .

J U L Y  2 0 2 2

Alien infrastructure, or just signs of spring?



Astronomers using world-leading telescopes, including several observatories on Maunakea and in space, have captured images of a
periodic rocky near-Sun comet breaking apart. It marked the first time, 323P/SOHO, a known comet, was detected by a ground-based
telescope and was caught in the act of disintegrating, which could help explain the scarcity of the near-Sun population of periodic comets
and asteroids.
To better understand these bodies, a group of international researchers including Man-To Hui, a former University of Hawaiʻi Institute for
Astronomy (IfA) researcher, and IfA Astronomer David Tholen, observed 323P/SOHO with multiple telescopes on Maunakea including the
Subaru Telescope, Canada-France-Hawaii-Telescope (CFHT) and Gemini North, and Lowell Discovery Telescope in Arizona and Hubble
Space Telescope.

Maunakea telescopes capture near-SunMaunakea telescopes capture near-Sun
comet roasting to deathcomet roasting to death
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(Star trails over the Canada-France-Hawaii Telescope on Maunakea.
Courtesy Tayte Brock, the Bennet Group, and Maunakea Observatories.)

(On the left, an image of 323P/SOHO before the disintegration. On the right, the comet looks very different, having
developed a distinct tail. Image credit: Subaru Telescope/CFHT/Man-To Hui)

Since these objects pass so close to the molten heart of the Solar System, they are difficult to spot and study. Most have been discovered
by accident in solar telescope observations. According to Hui, the group didn’t know exactly where to look because the orbit was poorly
constrained. However the wide field of view from the Subaru allowed them to “cast a wide net” and find the comet as it approached the
Sun. Using new data, researchers were able to reposition other telescopes when the comet started to move away from the Sun.
“We work very closely with our University of Hawaiʻi users, including David Tholen and Man-to Hui, to optimize their observations, quickly
following up observations made at other facilities and using MEGACam to recover interesting objects like 323P/SOHO.” said Todd
Burdullis, Queued Service Observing operations specialist at CFHT. “Working with UH astronomers studying the building blocks of our
solar system never ceases to provide incredible discoveries.”

Researchers found that 323P/SOHO had
changed remarkably during its close passage by
the Sun. They believe that the intense radiation
from the Sun caused parts of the comet to
break off due to thermal fracturing, similar to
how ice cubes crack when you pour a hot drink
over them. This mass loss mechanism could help
explain what happens to the near-Sun
population and why there are so few of them
left. Astronomers also determined the comet’s
rapid rotation clocked in at just more than half an
hour per revolution, and that its color is unlike
anything else in the Solar System.
“Observations of other near-Sun objects are
needed to see if they also share these traits,”
said Hui, who is now an assistant professor at
Macau University of Science and Technology.
“We couldn’t have made this discovery without
observations from the telescopes on Maunakea,
made possible by the University of Hawaiʻi. The
observations from the Subaru Telescope were
the initiator, shrinking orbit uncertainties and
making follow-up observations possible. CFHT
provided the best coverage data and Gemini
provided the densest data points.”
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http://www.ifa.hawaii.edu/
https://www.gemini.edu/
https://hubblesite.org/


We have been following with excitement as Ingenuity, the small helicopter that accompanied NASA's
Perseverance rover to Mars, landed in the Red Planet's Jezero Crater. 

MARS INGENUITY HELICOPTER HAS A
DEAD SENSOR, BUT IT MAY STILL WORK

GALACTICA

As the season has turned to winter in Jezero Crater, the temperature on Mars can drop to around minus 112 degrees
Fahrenheit (minus 80 degrees Celsius) at night, are impelling changes in Ingenuity's activities and software to keep
the vehicle functional through the colder season. As temperatures decreased over the past several weeks, operators
at NASA's Jet Propulsion Laboratory (JPL) in Southern California began putting Ingenuity to sleep every night as a
way of protecting its systems from the harsh conditions. Even so, extreme fluctuations between day and night
temperatures have caused stress on Ingenuity's components, and recent diagnostics revealed a failure in the vehicle's
inclinometer, one of its navigational sensors, mission team members announced in a status update. 

1 1

Implementing a patch:
To proceed with this replacement of tasks, the engineers
at NASA must implement a patch, a process of inserting
a small code snippet into the software running on
Ingenuity’s flight computer. This patch will serve to
intercept incoming garbage packets from the
inclinometer and inject replacement packets constructed
from IMU data. 
What's even better is that NASA's engineers had
anticipated that such a situation could arise and had
prepared the required software patch prior to the
chopper's arrival on Mars. They had kept the patch on
the shelf for just such an occasion. One has to marvel at
the incredible engineering and preparation of the NASA
staff. 

(NASA's Perseverance rover and Ingenuity helicopter on Mars. (Image credit: NASA/JPL–Caltech/MSSS))

A dead sensor: the inclinometer:
The inclinometer is responsible for supplying Ingenuity's flight software with gravimetric data prior to takeoff. This
data allows Ingenuity to determine its position relative to the downward pull of Mars gravity and enables calculations
of the vehicle's roll and pitch prior to takeoff, Ingenuity chief pilot Havard Grip of JPL explained in the status update.
Without this initial data, the vehicle's software cannot determine proper orientation for Ingenuity during flight. But
Grip and his colleagues think a redundancy in the helicopter's sensor array may allow them to keep Ingenuity flying. 
Redundancy is the name of the game for NASA engineers, even when it comes to technology demonstrators with
short life expectancies such as Ingenuity. Mission team members had envisioned a possible inclinometer failure under
a number of various hypothetical scenarios, so they were ready with a software patch to address the issue well before
the rover/copter duo's arrival on Mars last year. 
In addition to the inclinometer, the helicopter's navigational sensors include an inertial measurement unit (IMU) to
measure acceleration and angular velocities, a laser rangefinder to measure altitude and a camera for taking pictures
during flight. 
Both the inclinometer and the IMU operate using accelerometers to determine orientation. However, the inclinometer
does not operate during flight, only during preflight. With the inclinometer no longer functioning, the Ingenuity team
aims to doubly purpose the accelerometer in Ingenuity's IMU to collect preflight gravitational data, as well as in-flight
inertial awareness. 

(Image credit: NASA.gov)
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S P A C E X  F A L C O N  9  R O C K E T  A C E S  R E C O R D  1 3 T H
F L I G H T  I N  S T A R L I N K  S A T E L L I T E  L A U N C H
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The two-stage Falcon 9 lifted off from NASA's Kennedy Space Center in Florida on 17th June at
12:09 p.m. EDT (1609 GMT), carrying 53 of SpaceX's Starlink internet satell ites to orbit. It was the
first of three rocket launches in three days from three different pads that SpaceX plans to pull off.
The 53 satell ites were deployed into low Earth orbit about 15.5 minutes after launch, as planned. But
there was action before then as well: About 8.5 minutes after l iftoff, the Falcon 9's first stage came
down to Earth for a vertical landing on the SpaceX droneship A Shortfall of Gravitas, which was
stationed in the Atlantic Ocean off the Florida coast.
It was the 13th launch and landing for this Falcon 9 first stage, setting a new SpaceX reuse record.
The booster previously helped loft a GPS satell ite, a Turkish communications satell ite, a variety of
spacecraft on the Transporter 2 "rideshare" mission and nine Starlink batches, according to a SpaceX
mission description.
Such extensive refl ight is a big priority for
SpaceX and its bil l ionaire founder and CEO, Elon
Musk. Musk has repeatedly said that rapid and
complete reuse is the key breakthrough that wil l
al low humanity to settle Mars and achieve a
variety of other ambitious spaceflight feats.
Starl ink is SpaceX's constellation of internet
satell ites. The company has now launched more
than 2,700 Starlink craft to orbit, and the number
wil l continue to increase far into the future; the
next-generation version of the network could
eventually consist of up to 30,000 satell ites.
This mission kicked off a planned rocket
tripleheader for SpaceX, which also intends to
launch a radar satell ite for the German military
on Saturday morning (June 18) and a commercial
communications satell ite early Sunday (June 19).
This intense 36-hour stretch wil l continue a very
busy year for SpaceX. The company has already
launched 24 missions in 2022, 15 of them
dedicated Starlink fl ights.

SpaceX launched one of its Falcon 9 rockets for the 13th time on June 17, setting a new
reuse record.

Image credit: SpaceX)

A SpaceX Falcon 9 rocket topped with 53 Starlink internet satellites lifts off for a
record-setting 13th time on June 17, 2022. (Image credit: SpaceX)
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https://www.space.com/18962-spacex-falcon-9.html
https://www.space.com/spacex-starlink-satellites.html
https://www.space.com/spacex-three-rocket-launches-three-days-2022
https://www.space.com/18853-spacex.html


Saturn
Improving morning planet. Bright
gibbous Moon nearby on 16 July.

LUNAR CALENDAR
IMPORTANCE OF MOON
PHASES FOR STARGAZERS
One might wonder why it is important to refer moon
phases for star gazing. The reason is that the phases of
the Moon reflects a great deal of illumination, and because
the Moon is so close to us, it overrides the brightness of
other celestial objects.
So, What Moon phase is best for stargazing? "The New
Moon and the days immediately before and after the new
moon (Crescent phases)" are among the best times for
stargazing. Whereas the Remaining phases like Full Moon,
waxing or waning gibbous, the first or third quarter Moon
offers a time to zoom in and witness the features of the
Moon.

WHAT'S UP IN THE SKY - JULY 2022

Mercury
Low morning planet early July and low
evening planet at the end of the
month. Tricky to see.

Venus
Morning planet rising nearly two hours
before sunrise. Thin crescent Moon
nearby on 26 and 27 July.

Mars
Morning planet. Prominently visible
throughout the whole month in the
eastern direction before sunrise.

Uranus
Morning planet, improving through July.
Mars nearby at the end of the month.

Neptune
Neptune is best seen at the end of the
month.

PLANETS VISIBILITY

BRIGHT DEEP SKY OBJECTS

M4, located in the constellation
Scorpius, is a huge collection of stars
known as a globular cluster. Just 5,500
light-years away, it is the closest
globular cluster to Earth. Because of its
apparent magnitude of 5.9 and
proximity to Antares, one of the
brightest stars in the night sky, M4 is
relatively easy to find with a small
telescope. 

This stellar swarm is M80, one of the
densest of the approximately 150
known globular clusters in the Milky
Way galaxy. Located about 28,000
light-years from Earth in the
constellation Scorpius, M80 has an
apparent magnitude of 7.9 and can
be spotted with a small telescope
most easily during July.

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

Jupiter
Bright morning object in Cetus,
improving throughout the month of
July.

Messier 83 (M83) also known as the
Southern Pinwheel Galaxy and NGC
5236, is a barred spiral galaxy
approximately 15 million light-years
away in the constellation borders of
Hydra and Centaurus. It is one of the
closest and brightest barred spiral
galaxies in the sky, With an apparent
magnitude of 7.5 and is one of the
brightest spiral galaxies in the night sky.
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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/


Rocket: SSLV
The Small Satellite Launch Vehicle (or SSLV) is a launch
vehicle being developed by the Indian Space Research
Organisation (ISRO) with a payload capacity of 500 kg
to Low Earth orbit or 300 kg to Sun synchronous orbit
for launching small satellites, with the capability to
support multiple orbital drop-offs.
India’s Small Satellite Launch Vehicle (SSLV) will launch
on its first orbital test flight. Consisting of three solid-
fueled stages and a liquid-fueled upper stage, the SSLV
is a new Indian launch vehicle designed to carry small
satellites into low Earth orbit.

Firefly Alpha Mission

On July 17, Alpha, the world's most advanced 1,000 kilogram-small satell ite launch vehicle, wil l be launched

into space. Alpha is developed by American private aerospace firm Firefly Aerospace.

SSLV: EOS-02 (Demo 1)
DATE: Expected to be launched in July.
VEHICLE: SSLV rocket.
MISSION: First test f l ight of Indian SSLV (Smal l  Satel l i te Launch Vehicle) .
LAUNCH SITE: Satish Dhawan Space Center ,  Sr ihar ikota, India.

(Image credit: ISRO.in)
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Mission Details
Alpha offers the highest payload capacity for the lowest cost
per kilogram in its vehicle class, Firefly said on its website. It
is a two-stage expendable launch vehicle intended to provide
launch options for both vehicle and ride share customers. 
The Firefly Alpha mission will lift off on July 17, from Space
Launch Complex 2, Vandenberg Space Force Base, California.
The spacecraft will carry educational payloads including
Stanford University's Sapling 1 and California Polytechnic
State University's Spinnaker3. This mission is Alpha's second
orbital launch, and will carry more deployable educational
payloads.

ROCKET LAUNCHES IN JULY 2022

United Launch Alliance Mission

On July 31, American spacecraft launch service provider United Launch All iance (ULA) wil l launch Atlas V

from Space Launch Complex 41, Cape Canaveral Space Force Station. Atlas V, which is an expendable

launch vehicle, wil l carry two payloads, namely SBIRS GEO-6 and EZIO into geosynchronous Earth orbit.

The Space-Based Inf rared System (SBIRS) is  a
United States Space Force system intended to
meet the inf rared space surve i l lance needs of  the
US through the f i rst  two to three decades of  the
21st  century .  SBIRS GEO-6 is  the s ixth
geosynchronous sate l l i te of  the Space-Based
Infrared System program. I t  wi l l  prov ide
capabi l i t ies for  ear ly  miss i le  warn ing and miss i le
defence.  
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China to launch new lab, robotic arm to
its under-construction space station

Purpose:
The Wentian laboratory module wi l l  provide addit ional navigat ion avionics ,
propuls ion and or ientat ion control  as backup funct ions for the Tianhe
Core Module (TCM). I t  a lso provides a pressur ized environment for
researchers to conduct science exper iments in freefal l  or zero gravity
which could not be conducted on Earth for more than a few minutes.
Exper iments can also be placed on the outside of the modules ,  for
exposure to the space environment ,  cosmic rays ,  vacuum, and solar winds.
The axia l  port of Wentian wi l l  be f i tted with rendezvous equipment and
wi l l  f i rst dock to the axia l  port of Tianhe. A mechanical  arm dubbed, as
Indexing robotic arm, looking a sort of Lyappa arm used on the Mir space
stat ion wi l l  then move the module to a radia l  port of the CCM.
It is different from Lyappa as i t  works on a different mechanism. Lyappa
arm is needed to control  the pitch of the spacecraft and redocking in a
different plane. But the indexing robot arm where docking is needed in
the same plane. In addit ion to this arm used for docking relocat ion,  the
Chinarm on Tianhe module can also be used as a backup.
Electr ical  power is provided by two steerable solar power arrays ,  which
use photovolta ic cel ls to convert sunl ight into electr ic ity .  Energy is stored
to power the stat ion when it  passes into the Earth 's shadow. Resupply
ships wi l l  replenish fuel for LCM 1 for stat ion-keeping, to counter the
effects of atmospheric drag.

Type: Human Explorat ion
Wentian:
Wentian is the f i rst Laboratory Cabin Module (LCM) and second major component of the Chinese space stat ion
Tiangong. I t  wi l l  provide addit ional navigat ion avionics ,  propuls ion and or ientat ion control  as backup funct ions
for the Core Cabin Module (CCM) as wel l  as a pressur ized environment for researchers to conduct science
experiments in zero gravity .
Rocket: Long March 5B – China Aerospace Science and Technology Corporat ion
Length: 53.66 m and Diameter:  5 m
Launch Mass: 837 T
Low Earth Orbit Capacity :  25000 kg
The Long March 5B  was manufactured by China Aerospace Science and Technology Corporat ion with the f i rst
launch on 2020-05-05. Long March 5B has 2 successful  launches and 0 fa i led launches with a total  of 2
launches. The conf igurat ion of the CZ-5B var iant consists of the Long March 5 core stage with i ts four
strapped-on l iquid-fueled boosters ,  but the usual second stage wi l l  be absent;  in place of the second stage
would be heavier low earth orbit payloads.
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Lift Off Date: July 23, 2022
Mission Name: Wentian - Long March 5B

Launch:
Wentian is scheduled to launch
on 23 July 2022. It wi l l  be
inserted into a low Earth orbit
with an average alt itude of 393
km (244 mi) at an orbital
incl ination of 42 degrees,
centered in the Earth's
thermosphere.
Assembly:
The Shenzhou 14 mission to the
space station wil l  assist with
setting up the Wentian module
in orbit .
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ELECTRON: WISE ONE LOOKS AHEAD

About the Agency: Rocket Lab is an American aerospace manufacturer with a
wholly owned New Zealand subsidiary. The company develops lightweight, cost-
effective commercial rocket launch services. The Electron Program was founded
on the premise that small payloads such as CubeSats require dedicated small
launch vehicles and flexibility not currently offered by traditional rocket systems.
Its rocket, the Electron, is a light-weight rocket and is now operating
commercially. Electron currently launches from only Mahia Peninsula in New
Zealand however a second launch complex in the US is under development.
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Name: NROL-162 (RASR-3)
Type: Government/Top Secret
Launch Cost: $6,000,000
Classified payload for the US National Reconnaissance Office (NRO).

Mission Overview: 
Wise One Looks Ahead is the first of two back-to-back launches for the National Reconnaissance Office. 
Launching from Rocket Lab Launch Complex 1 on two Electron rockets, Rocket Lab is scheduled to deploy
satellites to space for the NRO within only 10 days of each other. Wise One Looks Ahead (NROL-162) will
launch from Launch Complex 1’s Pad A no earlier than July 12, 2022, with Antipodean Adventure (NROL-
199) scheduled to launch from Pad B no earlier than July 22, 2022.
The NROL-162 and NROL-199 missions will carry national security payloads designed, built, and operated
by the National Reconnaissance Office in partnership with the Australian Department of Defense as part of
a broad range of cooperative satellite activities with Australia. The satellites will support the NRO to
provide critical information to government agencies and decision makers monitoring international issues.

These twin missions will be a demonstration of responsive launch under NRO’s Rapid Acquisition of a
Small Rocket (RASR) contract for launching small satellite through a streamlined, commercial approach,
and are the third and fourth missions contracted to Rocket Lab by the NRO under the contract. NROL-151
(RASR-1) was successfully deployed to space on a dedicated Electron launch in early 2020, followed by
RASR-2 on another Electron launch in June 2020.

(Two Electron Rockets on
the Pad at Launch

Complex)

About the Rocket: 
The Electron was manufactured by Rocket Lab Ltd with the first launch on 2017-
05-25. Electron has 24 successful launches and 3 failed launches with a total of
27 launches. Electron is a two-stage orbital expendable launch vehicle (with an
optional third stage) developed by the American aerospace company Rocket
Lab. Electron is a small-lift launch vehicle designed to launch small satellites and
cubesats to sun-synchronous orbit and low earth orbit. The Electron is the first
orbital class rocket to use electric-pump-fed engines, powered by the 9
Rutherford engines on the first stage.
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SpaceX Launches - July 2022
NASA's SpaceX CR-25 is  the 25th SpaceX cargo resupply serv ices miss ion
carry ing sc ient i f ic  research and technology demonstrat ions to the
Internat iona l  Space Stat ion .  I t  i s  scheduled to launch on Ju ly  15 ,  f rom NASA's
Kennedy Space Center  in  F lor ida .  The SpaceX Crew Dragon spacecraft  wi l l
carry sc ient i f ic  exper iments inc lud ing studies of  the immune system, Earth 's
oceans and so i l  communit ies .  The spacecraft  wi l l  be launched atop a Fa lcon 9
rocket and wi l l  carry a pay load ca l led BeaverCube.  Th is  is  a smal l  sate l l i te
developed by the Massachusetts Inst i tute of  Technology which uses mult ip le
cameras ,  one that  takes co lour images of  Earth 's  oceans and two that  co l lect
thermal  images of  c loud tops and the ocean surface.  The Dragon wi l l  a lso
carry the Earth Surface Minera l  Dust Source Invest igat ion (EMIT) ,  a
technology to measure the minera l  composi t ion of  dust  in  Earth 's  ar id regions .
As many as f ive CubeSats ,  namely MIT 's  BeaverCube,  The Weiss School 's
CapSat 1 ,  NASA Ames Research Center 's  CLICK A,  Embry-Riddle Aeronaut ica l
Univers i ty 's  D3,  and Univers i ty  of  South Alabama's JAGSAT wi l l  be launched
as part  of  the ELaNa 45 miss ion .  Th is  is  a part  of  the SpaceX CR-25 miss ion .
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SPACEX FALCON 9  CRS-25 :  JULY 15 ,  2022

July 7:  Star l ink Launch
SpaceX wi l l  launch 53 Star l ink sate l l i tes atop Fa lcon 9 B lock 5 ,  a  part ia l ly
reusable two-stage launch vehic le ,  f rom Launch Complex 40 ,  Cape Canavera l
Space Force Stat ion ,  F lor ida .  Star l ink is  a SpaceX in i t iat ive to create a g loba l
Broadband network by us ing a conste l lat ion of  LEO sate l l i tes ,  and prov ides
h igh-speed,  low-latency broadband internet across the g lobe.  
July 8:  Star l ink Launch
On Ju ly  8 ,  SpaceX wi l l  launch 53 Star l ink sate l l i tes atop a Fa lcon 9 B lock 5
rocket f rom Space Launch Complex 4 ,  Vandenberg Space Force Base ,
Cal i forn ia .  Th is  is  the f i rst  dedicated miss ion deploy ing Star l ink sate l l i tes to
Sun-synchronous orb i t .
July 10:  Star l ink Launch
On Ju ly  10 ,  SpaceX wi l l  launch 53 Star l ink sate l l i tes atop a Fa lcon 9 B lock 5
rocket f rom Cape Canavera l  Space Force Stat ion or  Kennedy Space Center .  

STARL INK SATELL ITE  SER IES

First  F l ight Of Vega C
Vega C is  a European Space
Agency  (ESA) program that wi l l
fur ther  so l id i fy  Ar ianspace 's
market pos i t ion for  smal l
sate l l i te launches to low-Earth
orb i t  (LEO) .  
Ar ianspace is  a French
company founded in 1980 as
the wor ld 's  f i rst  commerc ia l
launch serv ice prov ider ,  and
undertakes the operat ion and
market ing of  the Ar iane
programme,  a miss ion that  has
been leading Europe to the
forefront of  space
transportat ion for  over 40
years .  
Vega C,  which is  an upgraded
and more powerfu l  vers ion of
the current Vega launch
vehic le ,  wi l l  b last  of f  into space
on Ju ly  7 ,  f rom Ensemble de
Lancement Ar iane 1  (ELA-1) ,  a
launch pad in French Guiana .

Vega C wi l l  carry a number of
pay loads inc lud ing I ta l ian Space
Agency 's  LARES 2 (Laser
Relat iv i ty  Sate l l i te)  and
Sapienza Univers i ty  of  Rome's
AstroBio CubeSat .  
Vega C is  a f lex ib le launch
system that can be adapted for
a broad range of  miss ions f rom
nanosate l l i tes to larger opt ica l
and radar observat ion
spacecraft .
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China’s Galactic Energy AimsChina’s Galactic Energy Aims
to launch Ceres-1to launch Ceres-1
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(Image credit: Galactic Energy.Cn)
Galact ic  Energy is  a  Chinese pr ivate space launch enterpr ise developing the Ceres-1 and
Pal las-1  orbita l  rockets .  Ceres-1 is  a  four-stage rocket ,  the f i rst  three stages use sol id-
propel lant rocket motors and the f ina l  stage uses a hydrazine propuls ion system. I t  is
about 19 m ta l l  and 1 .4 m in diameter .
The Ceres-1 rocket can put up to 350 kg into low earth orb i t  and 270 kg into a 700 km
sun synchroneous orb i t .  The f i rst  launch of  Ceres-1 took p lace at  7 November 2020,
successfu l ly  p lac ing the T ianqi  1 1  (a lso t ranscr ibed T iange,  a lso known as TQ 11 ,  and
Scorpio 1 ,  COSPAR 2020-080A) sate l l i te in  orb i t .  The sate l l i te 's  mass was about 50 kg (110
lb)  and i ts  purpose was to funct ion as an exper imenta l  sate l l i te offer ing Internet of  th ings
( IoT) communicat ions .  
Galact ic  Energy became the second pr ivate company of  China to successfu l ly  put a
sate l l i te in  orb i t  (af ter  i-Space) and the fourth to attempt to do that  (af ter  Landspace ,
OneSpace and i-Space) .
On 6 December 2021 ,  Galact ic  Energy launched i ts  second Ceres-1 rocket becoming the
f i rst  Chinese pr ivate f i rm to reach orb i t  twice .  In  January 2022 ,  the company ra ised $200
mi l l ion for  reusable launch vehic le development .
Ceres-1 was named after  the dwarf  p lanet Ceres ,  symbol iz ing Galact ic  Energy ’s  eventua l
ambit ions to mine astero ids for  resources .  Discovered in 1801 by I ta l ian astronomer
Giuseppe Piazz i ,  Ceres would later  become the f i rst  object to be des ignated an astero id
before being rec lass i f ied again as a dwarf  p lanet in  2006.
Whi le Galact ic  Energy appears to have developed the i r  own ser ies of  so l id motors ,  named
Lightyear ,  other companies in the i r  sector  inc lud ing i-Space are bui ld ing the i r  rockets
us ing so l id motors purchased f rom the state-owned China Aerospace Science and
Technology Corporat ion (CASC) .
Galact ic  Energy ,  a  pr ivate launcher serv ice prov ider ,  i s  p lanning to launch i ts  th i rd Ceres-1
so l id rocket by the end of  Ju ly ,  and could test  a sea launch of  the vehic le before the end
of year .

**Note: Launch dates of missions are scheduled to be launched in July 2022 but may subject
to change. 
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(An image of the comet 96P/Machholz captured
by the STEREO-A spacecraft.)

DELTA AQUARIDS METEOR SHOWER
The Delta Aquarids ramble along for weeks, combining with
the Perseids. Just be sure you’re looking in a dark sky.

T h e  D e l t a  A q u a r i d s  a r e  a c t i v e  b e g i n n i n g  i n
m i d - J u l y  a n d  a r e  v i s i b l e  u n t i l  l a t e - A u g u s t .
T h e r e ’ s  a  n o m i n a l  p r e d i c t e d  p e a k  o n  J u l y
2 9 ,  2 0 2 2 .  T h e s e  f a i n t  m e t e o r s  a r e  d i f f i c u l t
t o  s p o t ,  a n d  i f  t h e r e  i s  a  m o o n  y o u  w i l l  n o t
b e  a b l e  t o  v i e w  t h e m .  I f  t h e  m o o n  i s  n o t
p r e s e n t ,  y o u r  b e s t  c h a n c e  t o  s e e  t h e  D e l t a
A q u a r i d s  i s  w h e n  m e t e o r  r a t e s  r i s e  d u r i n g
t h e  s h o w e r ' s  p e a k  a t  t h e  e n d  o f  J u l y .
I f  y o u  a r e  u n a b l e  t o  v i e w  t h e  D e l t a  A q u a r i d s
d u r i n g  t h e i r  p e a k ,  l o o k  f o r  t h e m  a g a i n
d u r i n g  t h e  P e r s e i d s  i n  A u g u s t :  Y o u  w i l l
k n o w  t h a t  y o u  h a v e  s p o t t e d  a  D e l t a  A q u a r i d
i f  t h e  m e t e o r  i s  c o m i n g  f r o m  t h e  d i r e c t i o n
o f  t h e  c o n s t e l l a t i o n  A q u a r i u s — i t s  r a d i a n t
w i l l  b e  i n  t h e  s o u t h e r n  p a r t  o f  t h e  s k y .  T h e
P e r s e i d  r a d i a n t  i s  i n  t h e  n o r t h e r n  p a r t  o f
t h e  s k y .

V i e w i n g  T i p s :  T h e  D e l t a  A q u a r i d s  a r e  b e s t  v i e w e d  i n  t h e  S o u t h e r n  H e m i s p h e r e  a n d  s o u t h e r n
l a t i t u d e s  o f  t h e  N o r t h e r n  H e m i s p h e r e .  F i n d  a n  a r e a  w e l l  a w a y  f r o m  c i t y  o r  s t r e e t  l i g h t s .  C o m e
p r e p a r e d  w i t h  a  s l e e p i n g  b a g ,  b l a n k e t  o r  l a w n  c h a i r .  L i e  f l a t  o n  y o u r  b a c k  a n d  l o o k  u p ,  t a k i n g  i n
a s  m u c h  o f  t h e  s k y  a s  p o s s i b l e .  L o o k i n g  h a l f w a y  b e t w e e n  t h e  h o r i z o n  a n d  t h e  z e n i t h ,  a n d  4 5
d e g r e e s  f r o m  t h e  c o n s t e l l a t i o n  o f  A q u a r i u s  w i l l  i m p r o v e  y o u r  c h a n c e s  o f  v i e w i n g  t h e  D e l t a
A q u a r i d s .  I n  l e s s  t h a n  3 0  m i n u t e s  i n  t h e  d a r k ,  y o u r  e y e s  w i l l  a d a p t  a n d  y o u  w i l l  b e g i n  t o  s e e
m e t e o r s .  B e  p a t i e n t — t h e  s h o w  w i l l  l a s t  u n t i l  d a w n ,  s o  y o u  h a v e  p l e n t y  o f  t i m e  t o  c a t c h  a
g l i m p s e .
W h e r e  D o  t h e s e  M e t e o r s  C o m e  F r o m ? :  M e t e o r s  c o m e  f r o m  l e f t o v e r  c o m e t  p a r t i c l e s  a n d  b i t s
f r o m  b r o k e n  a s t e r o i d s .  W h e n  c o m e t s  c o m e  a r o u n d  t h e  s u n ,  t h e  d u s t  t h e y  e m i t  g r a d u a l l y  s p r e a d s
i n t o  a  d u s t y  t r a i l  a r o u n d  t h e i r  o r b i t s .  E v e r y  y e a r  t h e  E a r t h  p a s s e s  t h r o u g h  t h e s e  d e b r i s  t r a i l s ,
w h i c h  a l l o w s  t h e  b i t s  t o  c o l l i d e  w i t h  o u r  a t m o s p h e r e  w h e r e  t h e y  d i s i n t e g r a t e  t o  c r e a t e  f i e r y
a n d  c o l o r f u l  s t r e a k s  i n  t h e  s k y .

ASTRONOMICAL EVENTS - JULY 2022

(Image credit: Sky and telescope.com)

T h e  C o m e t :  T h e  p i e c e s  o f  s p a c e  d e b r i s  t h a t
i n t e r a c t  w i t h  o u r  a t m o s p h e r e  t o  c r e a t e  t h e
D e l t a  A q u a r i d s  a r e  s u s p e c t e d  t o  o r i g i n a t e
f r o m  c o m e t  9 6 P / M a c h h o l z .  T h i s  s h o r t
p e r i o d  c o m e t  o r b i t s  t h e  s u n  a b o u t  o n c e
e v e r y  f i v e  y e a r s .  C o m e t  M a c h h o l z  w a s
d i s c o v e r e d  b y  D o n a l d  M a c h h o l z  i n  1 9 8 6 .
C o m e t  M a c h h o l z ' s  n u c l e u s  i s  a b o u t  4  m i l e s
( 6 . 4  k i l o m e t e r s )  a c r o s s  ( a  l i t t l e  m o r e  t h a n
h a l f  t h e  s i z e  o f  t h e  o b j e c t  h y p o t h e s i z e d  t o
h a v e  l e d  t o  t h e  d e m i s e  o f  t h e  d i n o s a u r s ) .  
T h e  R a d i a n t :  R a d i a n t  i s  t h e  p o i n t  i n  t h e
s k y  f r o m  w h i c h  t h e  D e l t a  A q u a r i d s  a p p e a r
t o  c o m e  f r o m — i s  t h e  c o n s t e l l a t i o n  A q u a r i u s .
T h e  t h i r d  b r i g h t e s t  s t a r  w i t h i n  t h i s
c o n s t e l l a t i o n  i s  c a l l e d  D e l t a .  T h i s  s t a r  a n d
t h e  c o n s t e l l a t i o n  i s  a l s o  w h e r e  w e  g e t  t h e
n a m e  f o r  t h e  s h o w e r :  D e l t a  A q u a r i d s .
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P e r i h e l i o n  a n d  A p h e l i o n  i n  2 0 2 2
I n  2 0 2 2 ,  E a r t h  w a s  a t  p e r i h e l i o n  o n  J a n u a r y  4  a t  1 : 5 2  A . M .  E a s t e r n  T i m e  a n d  w i l l
b e  a t  a p h e l i o n  o n  J u l y  4  a t  3 : 1 0  A . M .  E a s t e r n  T i m e .  
T h i s  y e a r ,  E a r t h  w i l l  b e  9 1 , 4 0 6 , 8 4 2  m i l e s  a w a y  f r o m  t h e  S u n  a t  p e r i h e l i o n  a n d
9 4 , 5 0 9 , 5 9 8  m i l e s  a w a y  f r o m  t h e  S u n  a t  a p h e l i o n .
A r e  A p h e l i o n  a n d  P e r i h e l i o n  R e l a t e d  t o  E a r t h ’ s  S e a s o n s ?
I t ’ s  t h e  n o t  t h e  d i s t a n c e  f r o m  t h e  S u n  t h a t  c a u s e s  o u r  s e a s o n s .  S e a s o n s  h a p p e n
b e c a u s e  E a r t h ’ s  a x i s  i s  t i l t e d  a t  a n  a n g l e .  I t ’ s  b e c a u s e  E a r t h  o r b i t s  t h e  S u n  o n  a
t i l t  t h a t  o u r  p l a n e t  g e t s  m o r e  o r  l e s s  o f  t h e  S u n ’ s  d i r e c t  r a y s  a t  d i f f e r e n t  t i m e s
o f  t h e  y e a r .

(Image credit: Timenanddate.com)

D i d  y o u  k n o w  t h a t  E a r t h  r e a c h e s  i t s  f a r t h e s t  p o i n t  f r o m  t h e  S u n  a b o u t  t w o  w e e k s
a f t e r  t h e  J u n e  s o l s t i c e ?  I t  h a p p e n s  o n  J u l y  4 ,  2 0 2 2 !  W e  c a l l  t h i s  p o i n t  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  “ a p h e l i o n . ”  I n t e r e s t i n g l y ,  w e ’ r e  c l o s e s t  t o  o u r  f i e r y  s t a r  i n  t h e  w i n t e r
a n d  f a r t h e s t  a w a y  i n  t h e  h o t  s u m m e r .  L e a r n  a l l  a b o u t  p e r i h e l i o n  a n d  a p h e l i o n !

EARTH AT APHELION

A p h e l i o n  i s  t h e  p o i n t  o f  t h e  E a r t h ’ s  o r b i t  t h a t  i s  f a r t h e s t  a w a y  f r o m  t h e  S u n .
P e r i h e l i o n  i s  t h e  p o i n t  o f  t h e  E a r t h ’ s  o r b i t  t h a t  i s  n e a r e s t  t o  t h e  S u n .

W h a t  A r e  P e r i h e l i o n  a n d  A p h e l i o n ?
T h e  t e r m s  p e r i h e l i o n  a n d  a p h e l i o n  d e s c r i b e  d i f f e r e n t  p o i n t s  i n  t h e  E a r t h ’ s  o r b i t  o f  t h e
S u n .
R e m e m b e r  t h a t  t h e  E a r t h  o r b i t s  t h e  S u n  i n  a n  e l l i p t i c a l  p a t h — w h i c h  i s  o v a l ,  n o t  c i r c u l a r .
T h i s  m e a n s  t h a t  t h e  E a r t h  i s  a b o u t  3  m i l l i o n  m i l e s  n e a r e r  t o  t h e  S u n  i n  J a n u a r y  a t  i t s
n e a r e s t  p o i n t  t h a n  i n  J u l y  a t  i t s  f a r t h e s t  p o i n t .

T h e  w o r d s  c o m e  f r o m  A n c i e n t  G r e e k ,  i n  w h i c h  h e l i o s  m e a n s  “ S u n , ”  a p o  m e a n s  “ f a r , ”  a n d
p e r i  m e a n s  “ c l o s e . ”

A p h e l i o n  a n d  P e r i h e l i o n  o n  M a r s
T h o u g h  a p h e l i o n  a n d  p e r i h e l i o n  a r e  t e r m s  m o s t l y
u s e d  i n  r e f e r e n c e  t o  E a r t h  s i n c e  i t ’ s  o u r  h o m e
p l a n e t ,  t h e y  a r e  a l s o  r e l e v a n t  t o  o t h e r  p l a n e t s
o r b i t i n g  t h e  S u n .  E v e r y  p l a n e t  h a s  p o i n t s  i n  t h e
o r b i t s  w h e n  t h e y  a r e  f a r t h e s t  o r  c l o s e s t  a w a y  f r o m
t h e i r  s t a r .
F o r  e x a m p l e ,  p l a n e t  M a r s  h a s  a n  e v e n  m o r e
e l l i p t i c a l  o r b i t  t h a n  E a r t h .  I n  c o m p a r i s o n ,  E a r t h ’ s
o r b i t  s e e m s  a l m o s t  c i r c u l a r ;  t h i s  a l m o s t - c i r c u l a r
o r b i t  m a y  b e  w h y  E a r t h ’ s  c l i m a t e  i s  r e l a t i v e l y
s t a b l e .
M a r s  a l s o  h a s  f o u r  s e a s o n s  b u t  t h e y  a r e  t w i c e  a s
l o n g  b e c a u s e  i t  t a k e s  a b o u t  t w o  E a r t h  y e a r s  f o r
M a r s  t o  g o  a r o u n d  t h e  S u n .

T h e  s o u t h e r n  h e m i s p h e r e  o f  M a r s  h a s  a  w a r m e r ,  s h o r t e r  s p r i n g  a n d  s u m m e r  t h a n
i n  t h e  n o r t h ,  a s  M a r s  i s  c l o s e s t  t o  t h e  S u n  t o w a r d s  t h e  e n d  o f  s o u t h e r n  s p r i n g .
T h e  s o u t h e r n  w i n t e r  i s  l o n g e r  b e c a u s e  M a r s  i s  f a r t h e s t  a w a y  f r o m  t h e  S u n  t h e n ,
m o v i n g  m o r e  s l o w l y  i n  i t s  e l l i p t i c a l  o r b i t  a r o u n d  t h e  S u n .
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P r e p a r e  f o r  t h e  h u n t
B e c a u s e  P l u t o  g l o w s  d i m l y  a t  m a g n i t u d e  1 4 . 9  a n d  a p p e a r s  a s  a  m e r e  p o i n t  o f
l i g h t  t h r o u g h  a n y  t e l e s c o p e ,  s i m p l y  i d e n t i f y i n g  i t  b r i n g s  a  s e n s e  o f
s a t i s f a c t i o n .  B u t  t o  s e e  i t ,  y o u  n e e d  t h e  r i g h t  t e l e s c o p e ,  a  d a r k  s i t e ,  a n d  t h e
s t a r  c h a r t s  t h a t  a c c o m p a n y  t h i s  s t o r y .
T h e  f r o z e n  w o r l d  r e a c h e s  o p p o s i t i o n  J u l y  2 0 .  A t  t h a t  p o i n t ,  i t  l i e s  o p p o s i t e  t h e
S u n  i n  o u r  s k y  a n d  i s  v i s i b l e  a l l  n i g h t .  P l u t o ’ s  v i s i b i l i t y  c h a n g e s  s o  s l o w l y ,
h o w e v e r ,  t h a t  i t  r e m a i n s  j u s t  a s  e a s y  t o  s p o t  f o r  a  f e w  w e e k s  o n  e i t h e r  s i d e  o f
t h i s  p e a k  d a t e .  T h a t ’ s  g o o d ,  b e c a u s e  t h e  2 0 t h  i s  t h e  d a t e  o f  t h e  T h i r d  Q u a r t e r
M o o n ,  w h i c h  w i l l  s c a t t e r  e n o u g h  l i g h t  t h r o u g h o u t  E a r t h ’ s  a t m o s p h e r e  t h a t  i t
w i l l  m a k e  f i n d i n g  P l u t o  d i f f i c u l t .
A n  8 - i n c h  t e l e s c o p e  w i l l  b e  e n o u g h  t o  r e v e a l  P l u t o ,  a l t h o u g h  a  l a r g e r
i n s t r u m e n t ,  w h i c h  c o l l e c t s  m o r e  l i g h t ,  w i l l  m a k e  t h e  t a s k  q u i t e  a  b i t  e a s i e r .
O n c e  y o u ’ v e  g o t  y o u r  g e a r  l i n e d  u p ,  l o c a t e  a n  o b s e r v i n g  s i t e  t h a t  i s n ’ t  s i m p l y
d a r k ,  b u t  a l s o  h a s  g o o d  s e e i n g ,  o r  a t m o s p h e r i c  s t e a d i n e s s .

(Image credit: nasa.org)

P l u t o  w i l l  r e a c h  o p p o s i t i o n ,  w h e n  i t  l i e s  o p p o s i t e  t o  t h e  S u n  i n  t h e  s k y .  L y i n g  i n
t h e  c o n s t e l l a t i o n  S a g i t t a r i u s ,  i t  w i l l  b e  v i s i b l e  f o r  m u c h  o f  t h e  n i g h t ,  r e a c h i n g  i t s
h i g h e s t  p o i n t  i n  t h e  s k y  a r o u n d  m i d n i g h t  l o c a l  t i m e .  T h e  d w a r f  p l a n e t  r e a c h e s
o p p o s i t i o n  o n  J u l y  2 0 .  H e r e ’ s  w h a t  y o u  n e e d  t o  k n o w  t o  s p o t  i t .

PLUTO OPPOSITION

P l u t o  t h e  a c t i v e  w o r l d :  O n  J u l y  1 4 ,  2 0 1 5 ,  t h e
N e w  H o r i z o n s  p r o b e  s w e p t  w i t h i n  7 , 7 0 0  m i l e s
( 1 2 , 4 0 0  k i l o m e t e r s )  o f  P l u t o ’ s  s u r f a c e .  W i t h
t h e  f l y b y ,  f e a t u r e s  t h a t  t h e  H u b b l e  S p a c e
T e l e s c o p e  p r e v i o u s l y  s a w  a s  f u z z y  s p o t s
s u d d e n l y  r e s o l v e d  i n t o  b r o a d  c a n y o n s ,
f l o w i n g  i c e ,  e x p a n s i v e  c r a t e r s ,  m o u n t a i n s  o f
f r o z e n  w a t e r ,  a n d  a  g i a n t  g l a c i e r  o n l y  1 0
m i l l i o n  y e a r s  o l d .  T h e  s p a c e c r a f t  p r o v e d  t h a t
P l u t o  i s  s t i l l  a  g e o l o g i c a l l y  a c t i v e  w o r l d ,  b u t
i t  a l s o  p r o v i d e d  a  l i s t  o f  q u e s t i o n s  t h a t  w i l l
t a k e  s c i e n t i s t s  d e c a d e s  t o  a n s w e r .
S t i l l ,  r e s e a r c h e r s  a r e n ’ t  t h e  o n l y  o n e s
e n t r a n c e d  b y  t h e  w o n d r o u s  w o r l d  o f  P l u t o  —
a m a t e u r  a s t r o n o m e r s  a c r o s s  t h e  g l o b e  a r e
e a g e r  t o  c h e c k  t h e  d w a r f  p l a n e t  o f f  t h e i r
o b s e r v i n g  b u c k e t  l i s t s .  L u c k i l y ,  t h i s  s u m m e r ,
P l u t o  m o v e s  i n t o  p r i m e  p o s i t i o n .  W e l l ,  a b o u t
a s  p r i m e  a s  i t  g e t s  f o r  t h e  d i s t a n t  d w a r f
p l a n e t .

I n  p r a c t i c e ,  h o w e v e r ,  1 3 4 3 4 0  P l u t o  o r b i t s  m u c h  f u r t h e r  o u t  i n  t h e  s o l a r  s y s t e m
t h a n  t h e  E a r t h  –  a t  a n  a v e r a g e  d i s t a n c e  f r o m  t h e  S u n  o f  3 9 . 7 4  t i m e s  t h a t  o f
t h e  E a r t h ,  a n d  s o  i t s  b r i g h t n e s s  d o e s  n o t  v a r y  m u c h  a s  i t  c y c l e s  b e t w e e n
o p p o s i t i o n  a n d  s o l a r  c o n j u n c t i o n .
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(Image credit: Stellarium)

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 .

(Image credit: Stellarium)

C o n j u n c t i o n  o f  M o o n  a n d  S a t u r n
D a t e :  1 6 t h  J u l y ,  P l a n e t  S a t u r n  &  M o o n  w i l l  a l i g n  i n
t h e  e a r l y  m o r n i n g  s k y .  L o o k  t o w a r d s  e a s t  b e f o r e
s u n r i s e .  T h e  M o o n  i s  a t  a  m a g n i t u d e  o f  - 1 2 . 7 ,  a n d
S a t u r n  a t  a  m a g n i t u d e  o f  0 . 4 .  A t  t h i s  t i m e  t h e
M o o n  p h a s e  i s  9 3 . 5 % .

C o n j u n c t i o n  o f  M o o n  a n d  J u p i t e r
D a t e :  1 9 t h  J u l y ,  M o o n  w i l l  h a v e  a  c l o s e r
a p p r o a c h  o f  J u p i t e r  d u r i n g  t h e  e a r l y  m o r n i n g  o f
1 9 t h  J u l y .  T h e  M o o n  i s  a t  a  m a g n i t u d e  o f  - 1 2 . 2 ,
a n d  J u p i t e r  a t  a  m a g n i t u d e  o f  - 2 . 6 .  A t  t h i s  t i m e
t h e  M o o n  p h a s e  i s  6 6 . 1 % .

Place: Chennai / Date: 16th July / Time: 4.30AM Place: Chennai / Date: 19th July / Time: 4.30AM

(Image credit: Stellarium)(Image credit: Stellarium)

C o n j u n c t i o n  o f  M o o n  a n d  M a r s
D a t e :  2 2 n d  J u l y ,  P l a n e t  M a r s  &  M o o n  w i l l  a l i g n  i n
t h e  e a r l y  m o r n i n g  s k y .  L o o k  t o w a r d s  e a s t  b e f o r e
s u n r i s e .  T h e  M o o n  i s  a t  a  m a g n i t u d e  o f  - 1 1 . 5 ,  a n d
M a r s  a t  a  m a g n i t u d e  o f  0 . 3 .  A t  t h i s  t i m e  t h e  M o o n
p h a s e  i s  3 9 . 1 % .

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
D a t e :  2 7 t h  J u l y ,  M o o n  w i l l  h a v e  a  c l o s e r
a p p r o a c h  w i t h  t h e  p l a n e t  a l s o  k n o w n  a s  t h e
m o r n i n g  a n d  e v e n i n g  s t a r  V e n u s .  T h e  M o o n  i s  a t
a  m a g n i t u d e  o f  - 9 . 1 ,  a n d  V e n u s  a t  a  m a g n i t u d e
o f  - 3 . 9 .  A t  t h i s  t i m e  t h e  M o o n  p h a s e  i s  4 . 3 % .

Place: Chennai / Date: 22nd July / Time: 4.30AM Place: Chennai / Date: 27th July / Time: 5.00AM
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We have reached great heights .  We have landed on the moon,  launched thousands of sate l l i tes ,  made high-
tech space te lescopes l ike Hubble and James-Webb and even taken pictures of 2 b lack-holes!
Have you ever wondered where a l l  th is advanced astronomy started at the basic level? Probably 100 years
back? Probably 1000 years back?
No. I t  started as soon as humanity i tse l f .  
In the ancient Mesopotamian c iv i l izat ion celest ia l  objects such as sun and moon were given s igni f icant
powers as omens.  An omen is an observed phenomenon that is  interpreted as s igni fy ing good or bad fortune.  
"When the moon disappears ,  ev i l  wi l l  befa l l  the land.  "
This means when the moon disappears out of i ts p lace,  an ecl ipse wi l l  take place.
With th is we can know that ,  they kept a track of the movements of the sun and the moon. We a lso know that
they kept a deta i led document inc luding a dai ly ,  monthly ,  and year ly posit ion of the celest ia l  bodies .  They
were a lso the f i rst  one to document the Hal ley ’s comet and div id ing the sky into zones.
In the ancient Egypt ian c iv i l izat ion pyramids were bui l t  based on astronomical  posit ions .  An example is  the
Great pyramid of Giza .  I t  was bui l t  to a l ign with the North Star which at that t ime was Thuban instead of
Polar is .

Astronomy in Ancient Civilizations
Sourajit Mandal
iAstronomer member, Space India.

STUDENT'S CORNER
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The Nabta P laya is  where a c i rcu lar  stone structure can be found which is  presumed to be a g iant  ca lendar
to ident i fy  the summer so lst ice .  
The Ind ian c iv i l i zat ion had many contr ibut ions to the f ie ld of  astronomy but the most notable one was by
Aryabhata .  
A l though h is  works are based on a geocentr ic  earth model ,  many are st i l l  of  va lue to modern mathemat ics
and astronomy.  Aryabhata was ab le to assume that  the Earth is  rotat ing on i ts  ax is  and that  the Moon and
other p lanets sh ine through ref lected l ight  f rom the Sun.
The Chinese c iv i l i zat ion had one of  the most deta i led documentat ion of  astronomica l  observat ions .  Gang
De,  one of  the most notable astronomers in Ancient China ,  was the f i rst  to take not ice of  Ganymede.  He
descr ibed i t  as a smal l  reddish “star ”  around Jupi ter .
Sh i  Shen ,  another astronomer ,  a lso created one of  the most deta i led and o ldest  cata logs of  the stars – Star
Cata logue of  Shi .
They a lso not iced the sudden appearance of  a star  among other f ixed stars .  I t  i s  be l ieved what they
observed was a supernova .  The Dunhuang Star  At las d iscovered in a cave in China is  sa id to be the ear l iest
known preserved star  map in the wor ld .
These amazing advancements in astronomy are just  a smal l  f ract ion of  what they have actua l ly  done.  We
st i l l  do not know everyth ing they have done.
I t  i s  because of  our ancestors that  we have advanced so much in astronomy.  We should remember them and
keep work ing on.  Then maybe,  in  the future ,  people wi l l  remember us for  the advancements we made.

(Image credit: Astronomy trek) (Location: Nabta playa - Ancient stone structure)
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One mathematical formula for Wormholes is, 

The left-hand side is called the Einstein Tensor.
Rµv is the Ricci tensor. R is how curved is
spacetime near your location. Gµv is how the
distances measured in spacetime. Tµv is how are
the things distributed in space time.
I believe that if matter is transported through
wormholes into a parallel universe, for us Black
Hole-SUCKS things and White Hole-THROWS
things out but there might be a chance for the
people living in the parallel universe White Hole:
Sucks things and Black Hole: throws out.
There might be a chance that there are hundreds
of universes. But for now, nobody knows that.

Wormholes
Aarav Bhardwaj
iAstronomer member.
We know that black holes sucks’ whatever comes near it,
but where does that material go. Does it stay in the
blackhole forever or Is it thrown somewhere else?
Wormholes are like a tunnel which connect two points in
space and time. Wormholes are a hypothesis given by Sir
Albert Einstein and Rosen. That is why wormholes are
also known as EINTEIN -ROSEN BRIDGE.   In his theory
of general relativity. If Black hole sucks things, then where
is it thrown away. Well, it is believed that Black Hole-
SUCKS things and White Hole-THROWS thing out. This
connection between black hole and white hole can be
referred as wormholes.
It is also believed that if a matter goes from our universe
to the MOUTH OF WORMHOLE it is transported to
another universe.
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Replacing the sun with a Blackhole
G. Sai Ganesh
iAstronomer member.
I n  a n  i n f i n i t e  u n i v e r s e ,  e v e r y  p o i n t  c a n  b e  r e g a r d e d  a s  t h e  c e n t e r  b e c a u s e  e v e r y  p o i n t
h a s  a n  i n f i n i t e  n u m b e r  o f  s t a r s  o n  e a c h  s i d e  o f  i t .  Y e s ,  h e r e  w e  a r e  a n d  w e l c o m e  t o  t h e
s p a c e  j o u r n e y  o f  o u r  n o t  s o  o w n e d  s p a c e  b u t  t r u e  t h a t  w e  s u r e  s h a r e  i t  w i t h  t h e
p a r a l l e l  u s .
B l a c k  h o l e s ,  o n e  o f  t h e  s t r a n g e s t  o b j e c t s  t h a t  m a n k i n d  e v e r  e n c o u n t e r e d  i n  t h e i r  l i v e s ,
r e g a r d l e s s  o f  w h a t  o u r  o w n  s p a c e  w i z a r d ,  S i r  A l b e r t  E i n s t e i n  t h o u g h t  o f  a n d  t a u g h t  u s .
T h e  D e b a t e  h e r e  i s  q u i t e  s i m p l e  o f  a  t h o u g h t  r a t h e r  t h a n  a  p r a c t i c a l  s o r t .  S o ,  f o r  t h e
r e s t  o f  t h e  j o u r n e y  w h a t  i f  a  b l a c k  h o l e  i s  b e i n g  r e p l a c e d  i n  t h e  p l a c e  o f  o u r  s u n  o f
s a m e  m a s s .
Q u i t e  s i m p l e  w e  w i l l  r e c e i v e  n o  h e a t  a n d  l i g h t  a n d  w o u l d  b e  f r e e z i n g  i n  t h e  e l m s  o f
d a r k n e s s  w i t h o u t  n o t i c i n g  o u r  o w n  s a t e l l i t e ,  t h e  m o o n  a n d  t h e  e n t i r e  s o l a r  s y s t e m .  B u t  I
c o u l d  s a y  t h i s  w o n ’ t  a f f e c t  m u c h  f o r  t h e  f i r s t  8  m i n u t e s ,  i t  i s  w h e n  t h i s  t i m e - l a p s e  o f  8
m i n u t e s  f a d e s  a w a y  t o  d a y s ,  m o n t h s  o r  r a t h e r  y e a r s .  H u m a n i t y  w o u l d  t h r i v e  f o r  s o l a r
e n e r g y  w h i c h  i s  p e r p e t u a l  f o r  t h e  f u t u r e  o f  h u m a n s .

E a r t h s  t e m p e r a t u r e  w o u l d  d r o p  a t  a n  i m m e n s e  r a t e ,  d u e  t o  l a c k  o f  s o l a r  e n e r g y ,  l i f e  i s
o b v i o u s  f o r  a  c l e a r - c u t  q u e s t i o n  m a r k  o n  p l a n e t  “ E a r t h ”  a s  w e l l  a s  s u r r o u n d i n g  p l a n e t s
u n l e s s  w e  w o u l d  s e a r c h  f o r  a  p a r a l l e l  h o m e  w h i c h  i s  s t i l l  a  s t o r y  f o r  a n o t h e r  “ W h a t  I f ” .
P r e t t y  s u r e  p h o t o s y n t h e s i s  p r o c e s s  i s  n o  l o n g e r  e a r t h s  p a r t  a n d  i t  w i l l  l e a v e  t h e  c h a t ,
a n d  h u m a n s  s h o u l d  s u r v i v e  b y  u s i n g  u n d e r g r o u n d  g e o t h e r m a l  e n e r g y  f o r  h e a t  a n d
e l e c t r i c i t y .  T h i s  w i l l  c h a n g e  t h e  w a y  o f  l i v i n g  a n d  s u r f a c e  w o u l d  b e  a  p r o t r u d i n g  w a y
f o r  h o m e s  a s  u n d e r g r o u n d  b e c o m e s  o u r  s h e l t e r  f o r  l i f e  e r a d i c a t i n g ,  n a t u r a l  d i s a s t e r s ,
a n d  e l e m e n t s  o f  p o l l u t i o n .
T h e  g r a v i t y  w o u l d  s t i l l  n o t  a f f e c t  m u c h  o f  t h e  a c t i v i t i e s  t h a t  w o u l d  h a p p e n  o n  e a r t h  b u t
p r e p a r e  f o r  a n  I s o l a t e d  E r a ,  w h e r e  s p e c i e s  w o u l d  t u r n  h u n g r y  f o r  l i g h t  u n l e s s  t h e y  s t i l l
n o t  c o n s i d e r  t h e  r e g a r d  f o r  o u r  M o t h e r  e a r t h s  S o n ,  ( S u n ) .  S t i l l ,  t h e  q u a n t u m  g r a v i t y  a n d
m e c h a n i c s  w i l l  r e m a i n  a s  a  t h e o r e t i c a l  t h o u g h t  a s  t h e r e  i s  l o n g  w a y ,  w e  r e m a i n
m o t i o n l e s s  i n  e n c o u n t e r i n g  a  b l a c k  h o l e  n e a r  u s .
F o r  t h e  f a t e  o f  o u r  e a r t h ,  w e  w o u l d  n o t  b e  e x p e r i e n c i n g  a n y  g r a v i t a t i o n a l  f o r c e  o r  t h e
o t h e r  p l a n e t s  w o u l d ,  i n  t h e  s o l a r  s y s t e m  t h a n  i t  d o e s  n o w .  B e c a u s e ,  i t  w o u l d  n o t
c o n t a i n  n o  m o r e  m a t t e r  t h a n  i t  d o e s  n o w  a n d  t h e  a r r o w  o f  t i m e  w o u l d  n o t  b e  d i s t u r b e d .
H e n c e f o r t h ,  i t  i s  t r u e  t h a t  w e  a r e  s t i l l  r e v o l v i n g  a r o u n d  a  b l a c k h o l e  t h a t  i s  a t  t h e
c e n t e r  o f  o u r  m i l k y  w a y  g a l a x y ,  a n d  w e  a r e  i n d e e d  p u p p e t s  s u r r o u n d i n g  t h e  m a s t e r .
T h i s  w i l l  b e  t h e  e n d  o f  m a n k i n d  a n d  p h o t o c h e m i c a l  s t o c k  i n  t h e  e x i s t i n g  u n i v e r s e ,
w h e r e  t h e s e  b l a c k  h o l e s  w i l l  r u l e  t h e  u n i v e r s e  u n t i l  i t  e v a p o r a t e s  a n d  s p e n d s  i t s  l a s t
m o m e n t  w i t h  t h e  d a r k  p h a s e  o f  a l m i g h t y ,  i f  s u p p o s e d  t o  s a y . . .
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Scariest Planets
Doyel Chanda 
iAstronomer member.
W A S P  –  7 6 B
A l s o  k n o w n  a s  t h e  U l t r a  H o t  J u p i t e r .  I t  c a n
t r a p  9 4 %  R a d i a t i o n  c o m i n g  f r o m  t h e  h o s t  s t a r .
B u t  t h e  m o s t  d a n g e r o u s  p a r t  i s  t h a t  i n s t e a d  o f
w a t e r  i t  r a i n s  m e l t e d  i r o n  t h i s  t a k e s  s c i e n c e  t o
a  w h o l e  n e w  l e v e l .

THE PLOUGH TO LEO
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S t e p s :
1 .  W e  c a n  e a s i l y  f i n d  p l o u g h  i n  t h e  s k y
d u r i n g  s p r i n g ,  t h e  t w o  s t a r s  i n  p a n  o f
t h e  p l o u g h  a r e  c a l l e d  p o i n t i n g  s t a r s .
2 .  T r a c e  a  l i n e  f r o m  t h e  p o i n t i n g  s t a r s
a b o v e  t h e  p l o u g h  t i l l  i t  r e a c h e s  t h e
b r i g h t  s t a r  c a l l e d  P o l a r i s .
3 .  U s i n g  P o l a r i s  w e  c a n  f i n d  U r s a  m i n o r
t h e  l i t t l e  b e a r .
4 .  F r o m  t h e  h a n d l e  o f  p l o u g h  t r a c e  a n
a r c  t h r o u g h  t h e  s k y  y o u  c a n  f i n d  4 t h
b r i g h t e s t  s t a r  A r c t u r u s  i n  t h e  B o o t e s
c o n s t e l l a t i o n .
5 . T r a c e  a  l i n e  f r o m  p o i n t e r  s t a r  b e l o w
t h e  p l o u g h  y o u  c a n  f i n d  t h e
c o n s t e l l a t i o n  L e o .

U r s a  m a j o r  i s  t h e  t h i r d  l a r g e s t
c o n s t e l l a t i o n  i n  t h e  s k y  a l s o  k n o w n  a s
G r e a t  b e a r .  T h e  P l o u g h  i s  a  p a r t  o f  U r s a
m a j o r  c o n s t e l l a t i o n .  P l o u g h  ( b i g  d i p p e r )
i s  n o t  a  c o n s t e l l a t i o n  i t s  a n  A s t e r i s m .
U r s a  m i n o r  i s  t h e  c l o s e s t  c o n s t e l l a t i o n
t o  t h e  n o r t h  c e l e s t i a l  p o l e  a n d  i n c l u d e s
P o l a r i s  o r  n o r t h  s t a r .  L e o  i s  t h e  z o d i a c
c o n s t e l l a t i o n  a n d  r e p r e s e n t s  l i o n .

Sajan Saravanan
iAstronomer member.

I t ’ s  a l s o  a  s u r f a c e  l e s s  p l a n e t  s o  f r o m  w h e r e
t h e  i r o n  d r o p s  w i l l  f a l l  n o  i d e a  e v e r y  d r o p
t e m p e r a t u r e  i s  2 . 4  d e g r e e  C e l s i u s .  I f  w e  t r y  t o
g e t  i n  t h i s  p l a n e t ,  w e  w i l l  t u r n  i n t o  i r o n  s t a t u e
a n d  v a p o r i z e .  I t ’ s  a  t i d a l  l o c k e d  p l a n e t  j u s t
l i k e  o u r  m o o n  s o  i t  d o e s n ’ t  r o t a t e .    

(Wasp-76b, a planet where it rains liquid iron)

C o r o t  - 7 B
A l s o  k n o w n  a s  t w o  h e l l s  i n  o n e .  I t  i s  m o s t l y  a
R e d  G i a n t  S t a r .  I t  c o n s i s t s  o f  m a g m a  a n d  t h e
r e a s o n  b e h i n d  i t ,  i s  t h e  d i s t a n c e  b e t w e e n  t h e
H o s t  s t a r  a n d  t h e  p l a n e t .  I t s  H o s t  S t a r  i s  3 6 0
t i m e s  b i g g e r  t h a n  o u r  S u n  a n d  t h e  d i s t a n c e  o f
t h e  p l a n e t  i s  6 0  t i m e s  c l o s e r  t h a n  o u r  S u n  t o
i t s  h o s t  s t a r .  

T h i s  p l a n e t  c a n  c u t  d o w n  a n y  r o c k  a n d
m a k e  i t  e v a p o r a t e  i n  j u s t  a  f e w  s e c o n d s .
I t  i s  a l s o  t i d a l l y  l o c k e d  s o  i n  t h e  o t h e r
s i d e  y o u  w i l l  b e c o m e  a  s n o w m a n .   H e r e
r a i n s  o f  p e b b l e s  t a k e  p l a c e  a t  t h e  s p e e d
o f  1 0 %  o f  l i g h t .  
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https://scitechdaily.com/spacex-dragon-returned-to-earth-today-space-station-crew-studies-agriculture-physics/
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SPACE Online "AstronomySPACE Online "Astronomy    Summer Camp"Summer Camp"
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Space conducted a ten days online Astronomy workshop for school students of
different age groups. It includes 10 days of interactive sessions where the kid
learnt various concepts of Astronomy and Space science. To understand the
concepts better kids have done different activities and models. some of the works
done by our young Astrokids are, 
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Cassini spacecraft arrived at Saturn - 1 July, 2004

HISTORICAL EVENTS THAT
HAPPENED IN JULY

GALACTICA

T i t a n  F l y b y :  C a s s i n i  h a d  i t s  f i r s t  d i s t a n t
f l y b y  o f  S a t u r n ' s  l a r g e s t  m o o n ,  T i t a n ,  o n
J u l y  2 ,  2 0 0 4 ,  o n l y  a  d a y  a f t e r  o r b i t
i n s e r t i o n ,  w h e n  i t  a p p r o a c h e d  t o  w i t h i n
3 3 9 , 0 0 0  k i l o m e t e r s  o f  T i t a n  a n d
p r o v i d e d  t h e  b e s t  l o o k  a t  t h e  m o o n ' s
s u r f a c e  t o  d a t e .  I m a g e s  t a k e n  t h r o u g h
s p e c i a l  f i l t e r s  s h o w e d  s o u t h  p o l a r  c l o u d s
t h o u g h t  t o  b e  c o m p o s e d  o f  m e t h a n e  a n d
s u r f a c e  f e a t u r e s  w i t h  w i d e l y  d i f f e r i n g
b r i g h t n e s s .  O n  O c t o b e r  2 7 ,  2 0 0 4  t h e
s p a c e c r a f t  e x e c u t e d  t h e  f i r s t  o f  t h e  4 5
p l a n n e d  c l o s e  f l y b y s  o f  T i t a n  w h e n  i t
f l e w  a  m e r e  1 , 2 0 0  k i l o m e t e r s  a b o v e  t h e
m o o n .  A l m o s t  f o u r  g i g a b i t s  o f  d a t a  w e r e
c o l l e c t e d  a n d  t r a n s m i t t e d  t o  E a r t h ,
i n c l u d i n g  t h e  f i r s t  r a d a r  i m a g e s  o f  t h e
m o o n ' s  h a z e - e n s h r o u d e d  s u r f a c e .  R a d a r
i m a g e r y  o b s e r v e d  n o  c o n c l u s i v e
e v i d e n c e  o f  l a k e s  o f  l i q u i d
h y d r o c a r b o n s ,  t h o u g h  i t  d i d  n o t  d i s m i s s
t h e  p o s s i b i l i t y  s u c h  l a k e s  c o u l d  e x i s t .
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The f i rst  spacecraft  to orbit  Saturn
Cass in i-Huygens is  a jo int  NASA/ESA/ASI unmanned space miss ion intended to study Saturn and i ts  moons .
The spacecraft  cons ists  of  two main e lements :  the NASA Cass in i  orb i ter ,  named after  the I ta l ian-French
astronomer Giovanni  Domenico Cass in i ,  and the ESA Huygens probe,  named after  the Dutch astronomer
Chr ist iaan Huygens .  I t  was launched on October 15 ,  1997.
Arr iva l  at  Saturn
On July 1 ,  2004 ,  the spacecraft  f lew through the gap between the F and G r ings and achieved orb i t ,  a f ter  a
seven year voyage.  I t  i s  the f i rst  spacecraft  to ever orb i t  Saturn .
The Saturn Orbi ta l  Insert ion (SOI)  maneuver performed by Cass in i  was notably complex ,  requi r ing the craft
to or ient  i ts  High-Gain Antenna away f rom Earth and a long i ts  f l ight  path ,  in  order to sh ie ld i ts  instruments
from part ic les in  Saturn 's  r ings .  Once the craft  crossed the r ing p lane ,  i t  then had to rotate aga in so that  i ts
engine was pointed a long i ts  f l ight  path ,  and then the engine f i red to decelerate the craft  and a l low Saturn
to capture i t .  Cass in i  was captured by Saturn 's  grav i ty  at  around 8:54 p .m.  Pac i f ic  Day l ight  T ime on June 30 ,
2004.  Dur ing the maneuver Cass in i  passed with in 20 ,000 km (13 ,000 mi les)  of  Saturn 's  c loud tops .

I t  a lso revea led the surface of  T i tan to be
re lat ive ly  leve l ,  wi th topography reaching no
more than about 50 meters in  a l t i tude.  The
f lyby prov ided a remarkable increase in
imaging reso lut ion over prev ious coverage.
Images with up to 100 t imes h igher reso lut ion
were taken and are typ ica l  of  reso lut ions
planned for  subsequent T i tan f lybys .
Huygens encounter  with Titan
Cass in i  re leased the Huygens probe on 25
December 2004,  by means of  a spr ing .  I t
entered the atmosphere of  T i tan on January
14 ,  2005.  For more informat ion on the landing ,
see Huygens probe.
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Radio occultat ions of  Saturn 's  r ings
In  May 2005,  Cass in i  began a ser ies of  occul tat ion exper iments ,  des igned to measure the s ize-dist r ibut ion
of part ic les in  Saturn 's  r ings ,  and to measure the atmosphere of  Saturn i tse l f .  For over 4 months ,  Cass in i
wi l l  complete orb i ts  speci f ica l ly  des igned for  th is  purpose.  Dur ing these occul tat ion exper iments ,  Cass in i
wi l l  f ly  behind the r ing p lane of  Saturn ,  as seen f rom Earth ,  and t ransmit  rad io waves through the part ic les .
The rad io s igna ls  are received on Earth ,  where the f requency ,  phase ,  and power of  the s igna l  is  ana lyzed to
help determine the structure of  the r ings .
Lakes of Titan
Radar images obta ined on Ju ly  21 ,  2006 appear to show lakes of  l iqu id hydrocarbons (such as methane and
ethane) in  T i tan 's  northern lat i tudes .  Th is  is  the f i rst  d iscovery of  current ly-ex ist ing lakes anywhere bes ides
Earth .  The lakes range in s ize f rom about a k i lometer to one which is  one hundred k i lometers across .
Saturn hurr icane
In  November 2006,  sc ient ists  d iscovered a storm at  the south pole of  Saturn with a d ist inct  eyewal l .  Th is
character ist ic  of  a hurr icane on Earth had never been seen on another p lanet before .  Unl ike a hurr icane ,  the
storm appears to be stat ionary at  the pole .  The storm is  5 ,000 mi les across ,  45 mi les h igh and pack ing
winds b lowing 350 mi les per hour .
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Enceladus f lybys
Dur ing the f i rst  two c lose f lybys of  the moon
Enceladus in 2005,  Cass in i  d iscovered a
"def lect ion"  in  the loca l  magnet ic f ie ld that  is
character ist ic  for  the ex istence of  a th in but
s ign i f icant atmosphere .  Other measurements
obta ined at  that  t ime point  to ion ized water
vapor as being i ts  main const i tuent .  Cass in i
a lso observed water  ice geysers erupt ing f rom
the south pole of  Enceladus g iv ing more
credib i l i ty  to the idea that  Enceladus is
supply ing the part ic les of  Saturn 's  E r ing .
Miss ion sc ient ists  hypothes ize that  there may
be pockets of  l iqu id water  near the surface of
the moon that  fue l  the erupt ions ,  making
Enceladus one of  the few bodies in our so lar
system to have l iqu id water  present .

The image above d isp lays the in i t ia l  grav i ty-ass ist  t ra jectory of  Cass in i/Huygens .  Th is  is  the process
whereby an ins ign i f icant mass approaches a s ign i f icant mass ' f rom behind '  and 'stea ls '  some of i ts
orb i ta l  energy .  The s ign i f icant mass ,  usua l ly  a p lanet ,  loses v i r tua l ly  zero of  i ts  orb i ta l  energy yet the
ins ign i f icant mass ( in  th is  case ,  the probe) ga ins a very large proport ion of  i ts  orb i ta l  energy .
Cass in i/Huygens performed two grav i ty  ass ists  at  Venus ,  one at  Earth and one at  Jupi ter .
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Mission Highlights
Apollo 11 launched from Cape Kennedy on July 16, 1969, carrying Commander Neil Armstrong, Command Module Pilot Michael Collins
and Lunar Module Pilot Edwin "Buzz" Aldrin into an initial Earth-orbit of 114 by 116 miles. An estimated 650 million people watched
Armstrong's televised image and heard his voice describe the event as he took "one small step for a man, one giant leap for mankind" on
July 20, 1969.
Two hours, 44 minutes and one-and-a-half revolutions after launch, the S-IVB stage reignited for a second burn of five minutes, 48
seconds, placing Apollo 11 into a translunar orbit. The command and service module, or CSM, Columbia separated from the stage, which
included the spacecraft-lunar module adapter, or SLA, containing the lunar module, or LM, Eagle. After transposition and jettisoning of
the SLA panels on the S-IVB stage, the CSM docked with the LM. The S-IVB stage separated and injected into heliocentric orbit four
hours, 40 minutes into the flight.
The first color TV transmission to Earth from Apollo 11 occurred during the translunar coast of the CSM/LM. Later, on July 17, a three-
second burn of the SPS was made to perform the second of four scheduled midcourse corrections programmed for the flight. The
launch had been so successful that the other three were not needed.
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On July 18, Armstrong and Aldrin put on their spacesuits and climbed through the docking tunnel from Columbia to Eagle to check out
the LM, and to make the second TV transmission.
On July 19, after Apollo 11 had flown behind the moon out of contact with Earth, came the first lunar orbit insertion maneuver. At about 75
hours, 50 minutes into the flight, a retrograde firing of the SPS for 357.5 seconds placed the spacecraft into an initial, elliptical-lunar orbit
of 69 by 190 miles. Later, a second burn of the SPS for 17 seconds placed the docked vehicles into a lunar orbit of 62 by 70.5 miles, which
was calculated to change the orbit of the CSM piloted by Collins. The change happened because of lunar-gravity perturbations to the
nominal 69 miles required for subsequent LM rendezvous and docking after completion of the lunar landing. Before this second SPS
firing, another TV transmission was made, this time from the surface of the moon.
On July 20, Armstrong and Aldrin entered the LM again, made a final check, and at 100 hours, 12 minutes into the flight, the Eagle
undocked and separated from Columbia for visual inspection. At 101 hours, 36 minutes, when the LM was behind the moon on its 13th
orbit, the LM descent engine fired for 30 seconds to provide retrograde thrust and commence descent orbit insertion, changing to an
orbit of 9 by 67 miles, on a trajectory that was virtually identical to that flown by Apollo 10. At 102 hours, 33 minutes, after Columbia and
Eagle had reappeared from behind the moon and when the LM was about 300 miles uprange, powered descent initiation was performed
with the descent engine firing for 756.3 seconds. After eight minutes, the LM was at "high gate" about 26,000 feet above the surface and
about five miles from the landing site.
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APOLLO 11 : THE FIRST MISSION THAT
ACHIEVED A CREWED MOON LANDING
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VIKING 1: THE FIRST SPACECRAFT TO
SUCCESSFULLY LAND ON MARS

Test of general  relativity
Gravitat ional t ime di lat ion is a
phenomenon predicted by the theory
of general  re lat iv i ty whereby t ime
passes more s lowly in regions of lower
gravitat ional potent ia l .  Scient ists used
the lander to test this hypothesis ,  by
sending radio s ignals to the lander on
Mars ,  and instruct ing the lander to
send back s ignals ,  in cases which
sometimes included the s ignal passing
close to the Sun. Scient ists found that
the observed Shapiro delays of the
signals matched the predict ions of
general  re lat iv i ty .
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(First "clear" image ever transmitted from the surface of
Mars – shows rocks near the Viking 1 Lander - 20 July 1976). 
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Viking 1 was the f i rst of two spacecraft ,  a long with Vik ing 2 ,  each consist ing of an orbiter and a
lander ,  sent to Mars as part of NASA's Vik ing Program. The lander touched down on Mars on July
20, 1976 ,  the f i rst successful  Mars lander in history .  Vik ing 1 operated on Mars for 2307 days (over
61 ⁄4 years) or 2245 Mart ian solar days,  the longest Mars surface mission unt i l  the record was
broken by the Opportunity rover on May 19,  2010.
Search for l ife
Viking 1 carr ied a biology exper iment whose purpose was to look for evidence of l i fe .  The Vik ing
lander biological  exper iments weighed 15.5 kg and consisted of three subsystems: the pyrolyt ic
release exper iment (PR) ,  the labeled release exper iment (LR) ,  and the gas exchange exper iment
(GEX).  In addit ion,  independent of the biology exper iments ,  Vik ing carr ied a gas chromatograph-
mass spectrometer (GCMS) that could measure the composit ion and abundance of organic
compounds in the Mart ian soi l .
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EVENTS BY SPACE
INTERNATIONAL ASTEROID DAY 2022

T o  s e e  t h e  r e c o r d e d  i n t e r a c t i o n ,  k i n d l y  f o l l o w  t h e  l i n k  h t t p s : / / y o u t u . b e / 6 7 3 N M B s K N G 8

T o  w a t c h  t h e  r e c o r d e d  p r o g r a m  o f  q u i z ,  c l i c k :  h t t p s : / / f b . w a t c h / d _ h o b m 1 o U S /
T o  w a t c h  t h e  p r e s e n t a t i o n  a n d  m o d e l  m a k i n g  a c t i v i t y ,  c l i c k :  h t t p s : / / y o u t u . b e / 2 v G o U e j s a G A

I n t e r n a t i o n a l  A s t e r o i d  D a y  i s  a n  U N - s a n c t i o n e d  g l o b a l  a w a r e n e s s  c a m p a i g n  p a r t i c i p a t e d  a n n u a l l y  o n
3 0 t h  J u n e ,  t o  i n s p i r e ,  e n g a g e  a n d  e d u c a t e  t h e  p u b l i c  a b o u t  a s t e r o i d  o p p o r t u n i t i e s  a n d  r i s k s .  S P A C E
b e i n g  t h e  r e g i o n a l  c o o r d i n a t o r  f r o m  I n d i a  c o n d u c t s  s h o w c a s e s ,  w e b i n a r s ,  p r e s e n t a t i o n s  a c r o s s  I n d i a
a n d  w e l c o m e  c o l l a b o r a t i o n s  P A N - I n d i a .
A s t e r o i d  D a y  2 0 2 2  c o m m e m o r a t e s  t h e  1 1 4 t h  a n n i v e r s a r y  o f  t h e  T u n g u s k a  E v e n t ,  t h e  d a y  w h e n  t h e
l a r g e s t  k n o w n  a s t e r o i d  i m p a c t  h a p p e n e d  o n  E a r t h  i n  r e c o r d e d  h i s t o r y .  S P A C E  I n d i a  c o n d u c t e d  a n
i n t e r a c t i o n  t o  r a i s e  a w a r e n e s s  a m o n g  t h e  m a s s e s  o n  3 0 t h  J u n e  2 0 2 2  f r o m  5 : 0 0  p m  t o  6 : 0 0  p m .
T h e  l i v e  i n t e r a c t i o n  w i t h  e x p e r t s  w a s  d o n e  i n  c o l l a b o r a t i o n  w i t h  C h h a t r a p a t i  S h i v a j i  M a h a r a j  V a s t u
S a n g r a h a l a y a ,  ( C S M V S )  M u m b a i .
T h e  g u e s t  s p e a k e r s  w e r e :
1 .  D r .  N a r e n d r a  B h a n d a r i ,  P h . D .  ( P h y s i c s ) ,  F N A ,  F A S c ,  F N A S c ,  F J A S ,  F o r m e r  C h a i r ,  P l a n e t a r y  S c i e n c e
a n d  E x p l o r a t i o n  D i v i s i o n ,  I n d i a n  S p a c e  R e s e a r c h  o r g a n i s a t i o n ,  S c i e n c e  a n d  S p i r i t u a l i t y  R e s e a r c h
I n s t i t u t e ,  A h m e d a b a d .
2 .  D r .  A n k u s h  B h a s k a r ,  D S T  /  I N S P I R E  F a c u l t y ,  S p a c e  P h y s i c s  L a b o r a t o r y ,  V i k r a m  S a r a b h a i  S p a c e
C e n t r e ,  I S R O ,  T h i r u v a n a n t h a p u r a m .

A l s o ,  t h e  Y o u n g  A s t r o n o m e r s  a s s o c i a t e d  w i t h  S P A C E  I n d i a  o r g a n i s e d  a  q u i z  a n d  w e b i n a r  o n  t h e
o c c a s i o n  o f  A s t e r o i d s  D a y .  T h e s e  y o u n g  a s t r o n o m e r s ,  s t u d e n t s  o f  i A s t r o n o m e r  p r o g r a m  o f  A s t r o n o m y
C l u b ,  c o n d u c t e d  a  q u i z  a n d  g a v e  a  p r e s e n t a t i o n  o n  A s t e r o i d  D a y  f o l l o w e d  b y  a  m o d e l  m a k i n g  a c t i v i t y
o f  t h e  L U C Y  S p a c e c r a f t  p a p e r  m o d e l .
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https://youtu.be/673NMBsKNG8
https://fb.watch/d_hobm1oUS/
https://youtu.be/2vGoUejsaGA


S a l l y  R i d e  E a r t h K A M  ( E a r t h  K n o w l e d g e  A c q u i r e d  b y  M i d d l e  s c h o o l  s t u d e n t s )  i s  a  N A S A  e d u c a t i o n a l

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

u n i q u e  p e r s p e c t i v e  o f  s p a c e .  D u r i n g  S a l l y  R i d e  E a r t h K A M  m i s s i o n s  ( p e r i o d s  w h e n  t h e  S a l l y  R i d e

E a r t h K A M  c a m e r a  i s  o p e r a t i o n a l ) ,  m i d d l e  s c h o o l  s t u d e n t s  a r o u n d  t h e  w o r l d  r e q u e s t  i m a g e s  o f

s p e c i f i c  l o c a t i o n s  o n  E a r t h .  T h e  e n t i r e  c o l l e c t i o n  o f  S a l l y  R i d e  E a r t h K A M  i m a g e s  i s  a v a i l a b l e  i n  a

s e a r c h a b l e  S a l l y  R i d e  E a r t h K A M  i m a g e  a r c h i v e .  T h i s  i m a g e  c o l l e c t i o n  a n d  a c c o m p a n y i n g  a c t i v i t i e s

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

s t u d i e s ,  m a t h e m a t i c s ,  c o m m u n i c a t i o n s ,  a n d  a r t .  S t u d e n t s  g e t  t h e  c h a n c e  t o  t a k e  p h o t o g r a p h s  o f

E a r t h  u s i n g  t h e  c a m e r a  a b o a r d  t h e  I n t e r n a t i o n a l  S p a c e  S t a t i o n  ( I S S )  i n  c o l l a b o r a t i o n  w i t h  N A S A ’ s

e d u c a t i o n a l  o u t r e a c h  p r o g r a m .

SALLY RIDE EARTHKAM
MISSION - 79, JUNE 2022
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S a l l y  R i d e  E a r t h K A M  M i s s i o n  7 9 ,  J u n e  2 0 2 2 :  2 7 t h  J u n e  –  3 0 t h  J u n e  2 0 2 2 .

S P A C E  I n d i a  c o n d u c t e d  a n  o n l i n e  t r a i n i n g  r e g a r d i n g  t h i s  e v e n t  o n  J u n e  2 7 ,  2 0 2 2 .

J U L Y  2 0 2 2



SALLY RIDE EARTHKAM MISSION
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S o m e  o f  t h e  p i c t u r e s  c a p t u r e d  f r o m  t h e  c a m e r a  o f  I S S  w h i c h  a r e  r e q u e s t e d  b y  p a r t i c i p a n t s  d u r i n g

t h e  m i s s i o n  a r e  f o l l o w s ,

J U L Y  2 0 2 2



A l l  I n d i a  A s t e r o i d  S e a r c h  C a m p a i g n ,  a  u n i q u e  a n d  e x c l u s i v e  I n t e r n a t i o n a l  p l a t f o r m  c r e a t e d  b y  S P A C E
f o r  I n d i a n  s t u d e n t s  a n d  a m a t e u r  a s t r o n o m e r s  a c r o s s  I n d i a  s i n c e  2 0 1 0 .
S P A C E  c o n d u c t s  t h i s  c a m p a i g n  a c r o s s  I n d i a ,  i n  a s s o c i a t i o n  w i t h  I n t e r n a t i o n a l  A s t r o n o m i c a l  S e a r c h
C o l l a b o r a t i o n  ( I A S C )  c o n d u c t e d  b y  D r .  P a t r i c k  M i l l e r  o f  H a r d i n  S i m m o n s  U n i v e r s i t y ,  t h e  U S A  a s  a n
e d u c a t i o n a l  o u t r e a c h  p r o g r a m .
T h e  s t u d e n t s  w i l l  b e  s p e c i a l l y  t r a i n e d  t o  s e a r c h  a s t e r o i d s  i n  t h e  M a i n  B e l t  A s t e r o i d  t h r o u g h  a d v a n c e d
d a t a  a n a l y s i s  a n d  s p e c i a l l y  d e s i g n e d  s o f t w a r e .
I n  A I A S C  2 0 2 2 ,  s t u d e n t s  w i l l  a c c e s s  t h e  r e a l - t i m e  d a t a  f r o m  t h e  ‘ P a n  S t a r r s ’  ( T h e  P a n o r a m i c  S u r v e y
T e l e s c o p e  a n d  R a p i d  R e s p o n s e  S y s t e m )  T e l e s c o p e ,  l o c a t e d  a t  H a w a i i ,  U S A .  T h e y  u s e  a  1 . 8  m  ( 6 0  i n c h )
t e l e s c o p e  t o  s u r v e y  t h e  s k y  t o  l o o k  f o r  a s t e r o i d s ,  c o m e t s  a n d  N e a r - E a r t h  O b j e c t s  ( N E O ) .
T h e  C a m p a i g n  e n a b l e s  t h e  s t u d e n t s  a n d  a m a t e u r s  t o  g e t  e x c l u s i v e  a c c e s s  t o  a s t r o n o m y  i m a g e s ,  w h i c h
a r e  o t h e r w i s e  n o t  a c c e s s i b l e  t i l l  t h e  p o s t g r a d u a t e  l e v e l ,  a n d  t h e y  g e t  t r a i n i n g  i n  a d v a n c e d  d a t a
a n a l y s i s  a n d  s o f t w a r e  a s  w e l l  a s  i n t e r a c t  w i t h  i n t e r n a t i o n a l  s c i e n t i s t s ,  a l l  o f  w h i c h  b u i l d s  u p  t o  a n
i n v a l u a b l e  r e a l - t i m e  r e s e a r c h  e x p e r i e n c e .  T h r o u g h  t h i s  c a m p a i g n ,  s t u d e n t s  h a v e  m a d e  c o n f i r m e d
d i s c o v e r i e s  o f  M a i n  B e l t  A s t e r o i d s  a n d  i m p o r t a n t  o b s e r v a t i o n s  t h a t  c o n t r i b u t e  t o  t h e  N A S A  N e a r - E a r t h
O b j e c t  ( N E O )  P r o g r a m  a t  t h e  J e t  P r o p u l s i o n  L a b o r a t o r y  ( P a s a d e n a ,  C A ) .
T i l l  n o w  s t u d e n t s  h a v e  d i s c o v e r e d  2  N u m b e r e d  A s t e r o i d  D i s c o v e r y ,  7 6  P r o v i s i o n a l  D i s c o v e r i e s  o f
A s t e r o i d s ,  2  S p e c i a l  D i s c o v e r i e s ,  1 1 , 3 2 5  P r e l i m i n a r y  D i s c o v e r i e s  o f  A s t e r o i d s ,  6 2  N e a r - E a r t h  O b j e c t
C o n f i r m a t i o n s  a n d  1 6 3 6  N e a r - E a r t h  O b j e c t  O b s e r v a t i o n s .
A l l  I n d i a  A s t e r o i d  S e a r c h  C a m p a i g n  ( A I A S C )  2 0 2 2
P h a s e  I :  2 7 t h  M a y  2 0 2 2  –  2 0 t h  J u n e  2 0 2 2
P h a s e  I I :  2 4 t h  J u n e  2 0 2 2  –  1 8 t h  J u l y  2 0 2 2
T o t a l  5 0 0  T e a m s  p a r t i c i p a t e d  i n  A I A S C  2 0 2 2  f r o m  a l l  o v e r  I n d i a .

ALL INDIA ASTEROID SEARCH
CAMPAIGN
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I n  t h e  p a s t  1 2  y e a r s  o f  i t s  s u c c e s s f u l  c o n d u c t i o n ,  f o l l o w i n g  a r e  t h e  a c h i e v e m e n t s  o f  A I A S C .
2  N u m b e r e d  A s t e r o i d  D i s c o v e r y ,  7 6  P r o v i s i o n a l  D i s c o v e r i e s  o f  A s t e r o i d s ,  2  S p e c i a l  D i s c o v e r i e s ,  1 1 , 3 2 5
P r e l i m i n a r y  D i s c o v e r i e s  o f  A s t e r o i d s ,  6 2  N e a r - E a r t h  O b j e c t  C o n f i r m a t i o n s  a n d  1 6 3 6  N e a r - E a r t h
O b j e c t  O b s e r v a t i o n s .   
T h i s  y e a r ' s  c a m p a i g n  i s  r u n n i n g  i n  t w o  p h a s e s  i n  w h i c h  5 0 0  t e a m s  h a v i n g  1 0 0 0  p a r t i c i p a n t s  w i l l  t a k e
p a r t  a n d  c o n t r i b u t e  i n  f i n d i n g  t h e  a s t e r o i d s .
F o r  e a c h  p h a s e ,  S P A C E  c o n d u c t s  t h e  t r a i n i n g  s e s s i o n  f o r  t h e  p a r t i c i p a n t s  t o  t r a i n  t h e m  i n  f i n d i n g
a s t e r o i d s  u s i n g  t h e  A s t r o m e t r i c a  S o f t w a r e .
I f  y o u  a l l  w i s h  t o  b e  t h e  p a r t  o f  t h i s  c a m p a i g n  i n  f u t u r e  t h e n  f o l l o w  S P A C E  I n d i a  o n  v a r i o u s  s o c i a l
m e d i a  p l a t f o r m s  a n d  s t a y  u p d a t e d  r e g a r d i n g  e v e n t s .

J U L Y  2 0 2 2
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ASTROPHOTOGRAPHS BY STUDENTS

Conjunction of Moon and Venus  Captured by senior
Educator of SPACE Mr. Yogesh Kumar Joshi.

Solar Features Captured by SPACE
Educator Mr. Ranjith Kumar.

Maitrii Patel
iAstronomer member.

Daksh Rathi
iAstronomer member.

Santam kishan
iAstronomer member.

ASTROPHOTOGRAPHS BY SPACE

J U L Y  2 0 2 2

Saranya Jha
iAstronomer member.



TRAIN YOUR BRAIN
CROSSWORDCROSSWORDCROSSWORD

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

Across
1. Name the first mission of NASA in which a
spacecraft was reused?
5. Spacecraft that reached Pluto in 2015 and will
leave the solar system in 2029.
8. The first spacecraft to orbit Mercury.
9. The first spacecraft to fly past the asteroid
'Gaspara'.
10. The fastest moving human-made spacecraft.

Down
2. what mission took up the first American woman in
space?
3. the first satellite which was launched specifically
for the purpose of X-ray astronomy?
4. the name of the future mission to land humans on
the moon?
6. The name of lunar lander for the Mission Apollo 11
7. the space telescope is dedicated to searching for
other planets like Earth

Answers for last month puzzles.
ASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLE
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J U L Y  2 0 2 2

Find the names of various Indian space missions from the
mixed letters and mark them.



For Joining iAstronomer course visit - https://learn.spaceindia.com/courses/iastronomerFor Joining iAstronomer course visit - https://learn.spaceindia.com/courses/iastronomerFor Joining iAstronomer course visit - https://learn.spaceindia.com/courses/iastronomer

For Astronomy related products & equipment's visit - https://spacearcade.in/For Astronomy related products & equipment's visit - https://spacearcade.in/For Astronomy related products & equipment's visit - https://spacearcade.in/
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Buy astronomical products from us

J U L Y  2 0 2 2

https://learn.space-india.com/courses/iastronomer
https://spacearcade.in/

