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Galactica is a monthly magazine about astronomy & space science published
by SPACE India targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for the general
audience, and the article about historical missions & events of astronomy and
more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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10+
Cities

Presence

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

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

CMD ' s  Message

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

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

Dr. Sachin Bahmba,
CMD, SPACE

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

Mr. Shivam Gupta,
CEO & MD, SPACE

A B O U T  S P A C E
Legacy of
 22 years

Pioneer
Organization

10000+
Activities
Developed

1000+ 
Schools

Associated

1M+ 
Students
Engaged

10K+
Outreach

Events



On May  2023 ,  CBSE  Exh ib i t i on ,  o rgan i zed  by
DLDAV ,  P i t ampu ra ,  i n  co l l abo r a t i on  w i t h  Space
I nd i a ,  was  a  t r emendous  success ,  l e a v i ng  a
l a s t i ng  imp res s i on  on  t he  gues t s ,  t e ache r s ,  and
s tuden t s .  Even t s  l i k e  t h i s  f o s te r  s c i en t i f i c
cu r i o s i t y  and  p romote  a  deepe r  unde r s t and i ng
o f  ou r  un i ve r se .  

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

Space  I nd i a  ha s  been  cons t an t l y  wo rk i ng  to
make  peop l e  mo re  sc i en t i f i c a l l y  awa re  t h rough
i t s  d i f f e r en t  As t ronomy  and  space  sc i ence
p rog r ams .  Space  I nd i a  conduc ted  a  se r i e s  o f
ac t i v i t i e s ,  i n c l ud i ng  Comet  Mak i ng ,
Spec t ro scopy ,  V i r t u a l  Rea l i t y  (VR ) ,  Hyd robo t ,  a
Mode l  o f  t he  Cu r i o s i t y  r o ve r ,  Rocke t r y ,  a  50mm
Ref r ac to r  Te l e scope  and  a  75mm Re f l ec t i ng
Te l e scope .  I t  was  a  wonde r f u l  oppo r t un i t y  f o r
s t uden t s  a s  t hey  cou l d  showcase  t he i r  s k i l l s  b y
demons t r a t i ng  and  exp l a i n i ng  t he  ac t i v i t i e s  t o
t he  gues t s .

S tuden t s  we re  t r a i ned  i n  t hese  ac t i v i t i e s  by
Space  I nd i a .  They  made  t he  comet  i n  f r on t  o f
t he  Gues t s  and  exp l a i ned  t he  wo rk i ng  o f  t he
Cu r i o s i t y  Rove r  on  Ma r s .  Seconda r y  s t uden t s
we re  en thus i a s t i c  t o  demons t r a t e  and  l a unch
the  Pop  Rocke t .  The  even t ’ s  h i gh l i gh t ,  M r .
Ra j a t  Sha rma  and  D r .  Ha r sh  Maha j an  engaged
i n  t he  spacewa l k  VR  ac t i v i t y  and  obse r ved
th rough  t e l e scopes .  Th i s  i n sp i r ed  young  m inds
and  i gn i t ed  t he i r  i n t e re s t  i n  space  exp l o r a t i on
and  sc i ence .
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CBSE  EXH IB IT ION  AT  DLDAV ,  P ITAMPURA

SPACE  INS IGHTS



Jan ta r  Manta r  i s  an  obse rva to ry  l oca ted  i n  De l h i ,
I nd i a .  I t  i s  one  o f  seve ra l  s uch  obse rva to r i e s
cons t ruc ted  by  Maha ra j a  Ja i  S i ngh  I I ,  t he  r u l e r  o f
Ja i pu r ,  i n  t he  ea r l y  18 th  cen tu ry .  J an ta r  Manta r  i n
De l h i  i s  t he  l a rges t  among  the  f i ve  obse rva to r i e s
bu i l t  by  Ja i  S i ngh  I I .  I t  f ea tu re s  va r i ous
i n s t r uments ,  i n c l ud i ng  the  Samra t  Yant ra  ( t he
wor l d ’ s  l a rges t  sund i a l ) ,  t he  Jayap rakash  Yant ra
( a  hem i sphe re  u sed  fo r  obse rv i ng  the  pos i t i ons  o f
ce l e s t i a l  bod i e s ) ,  t he  M i s r a  Yant ra  ( a  comb ina t i on
of  f i ve  i n s t r uments ) ,  and  more .  The  obse rva to ry
cons i s t s  o f  a  co l l e c t i on  o f  a r ch i t ec tu ra l
i n s t r uments  u sed  to  measu re  t i me ,  t r ack  ce l e s t i a l
bod i e s ,  and  s tudy  a s t ronomi ca l  phenomena .  So ,
t he  l oca t i on  has  i t s  own  a s t ronomica l  impo r tance
i n  i t se l f .

6

GALACTICA

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

CELESTIAL JOURNEY WITH
ASTRO NIGHT SKY TOURISM:

JANTAR MANTAR

J U N E  2 0 2 3

Space  Group  H igh l ights

Space  I nd i a  g roup   ha s  fo rmed  a  co l l abo ra t i on
w i th  the  e s teemed  Nat i ona l  Sc i ence  Cent re  and
Neh ru  P l ane ta r i um  i n  De l h i  f o r  a  r ema rkab le
event  known  a s  “As t ro  N i gh t  Sky  Tou r i sm . ”  Th i s
capt i va t i ng  event  t akes  p l ace  on  a  month l y  bas i s
a t  va r i ous  enchant i ng  l oca t i ons .  And  th i s  t ime  i t
happened  i n  Jan ta r  Manta r  on  5 th  and  6 th  o f  May
2023 .

http://www.space-global.com/
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Ast ro  N i gh t  Sky  Tou r i sm  has  sw i f t l y
emerged  a s  a  be l oved  month l y  a f fa i r
among  the  r e s iden t s  o f  De l h i ,  c apt i va t i ng
the  hea r t s  o f  bo th  a s t ronomy  en thus i a s t s
and  the  gene ra l  pub l i c .  The  n i gh t  o f  May
5th  and  6 th  w i tnes sed  a  r ema rkab l e
gathe r i ng  o f  app rox i mate l y  4500+
i nd i v i dua l s ,  b r i mmi ng  w i th  an t i c ipa t i on  to
exp l o re  the  ce l e s t i a l  wonde r s  up  c l o se .  

The  Moon ,  ou r  c l o ses t  ce l e s t i a l
compan ion ,  g r aced  u s  w i th  a
mesmer i z i ng  penumbra l  ec l i p se  on  the
enchant i ng  n igh t  o f  May  5 th .  The  me re
thought  o f  w i tnes s i ng  the  moon ’ s
ma j e s t i c  c r a te r s  s t i r r ed  such  fe r ven t
exc i tement  among  the  peop le  tha t  t hey
eage r l y  fo rmed  a  se rpent i ne  queue ,
eage r l y  awa i t i ng  the i r  t u rn .  As  the  moon
began  i t s  ce l e s t i a l  dance ,  a  co l l e c t i ve
gasp  o f  awe  swept  th rough  the  c rowd ,
ado rn i ng  the i r  f aces  w i th  exp res s i ons  o f
pu re  wonde r .  Depa r t i ng  f rom  th i s
ce l e s t i a l  spec tac l e ,  t he  eage r  obse rve r s
we re  i n sp i r ed  and  ca r r i ed  w i th  them a
renewed  dete rm ina t i on  to  expe r i ence
the  ce l e s t i a l  ba l l e t  o f  a  l una r  ec l i p se .

F rom engag i ng  ac t i v i t i e s  l i ke  c r a f t i ng  So l a r  Sys tem mode l s  to  c rea t i ng  Comets ,
s tudent s  and  o the r  a t tendees  emba rked  on  a  j ou rney  o f  d i s cove ry .  They  de l ved
i n to  the  f a sc i na t i ng  r ea l m  o f  ou r  ce l e s t i a l  ne ighbo rhood ,  a s tounded  by  the
en l i gh ten i ng  s i ze  compa r i sons  be tween  the  r ad i an t  Sun  and  the  ma j e s t i c  p l ane t s
tha t  r e s i de  w i th i n  ou r  so l a r  s y s tem .  Moreove r ,  t he  exp lo ra t i on  o f  t he  va r i ous
component s  compr i s i ng  a  comet  l e f t  t he  aud ience  spe l l bound ,  a s  t hey  unve i l ed  the
en i gmat i c  sec re t s  concea l ed  w i th i n  t he  vas t  expanse  o f  ou r  ga l axy .



About  the  p rog ram
SPACE I nd i a  conduc t s  t he  A l l  I nd i a  As te ro i d  Sea rch  Campa ign  w i t h  t he  I n te rna t i ona l
As t ronomy  Sea rch  Co l l abo ra t i on  ( IASC) ,  a  conso r t i um o f  r epu ted  i n te rna t i ona l  l abs  and
resea rch  cen te r s .  Th i s  p ro j ec t  ensu res  t ha t  t he  pa r t i c i pa t i ng  t eams  a re  g i ven  exc l u s i ve
access  to  images  o f  t he  sky  f o r  29  days  du r i ng  t he  campa ign .  

Ove r  500  teams  f r om schoo l s ,  i n s t i t u te s ,  co l l eges ,  un i ve r s i t i e s ,  and  ama teu r  a s t ronomy
o rgan i z a t i ons  f r om d i f f e ren t  pa r t s  o f  I nd i a  pa r t i c i pa te  i n  t he  A l l  I nd i a  As te ro i d  Sea rch
Campa ign  2023 .  Pa r t i c i pa t i ng  s t uden t s  wo rked  fo r  t he  en t i r e  campa ign  to  sea rch  fo r
a s te ro i d s .  A l l  obse r va t i ons  o f  Nea r-Ea r t h  Ob jec t s  (NEO ob jec t s  du r i ng  t h i s  p rog ram ,
i nc l ud i ng  a s te ro i d s  and  comets )  con t r i bu te  to  NASA Je t  P ropu l s i on  Labo ra to r y ’ s  NEO
t r ack i ng  p rog rams ,  wh i ch  con t i nuous l y  t r ack  t hese  ob j ec t s  a s  t hey  can  pose  a  haza rd  to  t he
Ea r t h  i f  t he i r  o rb i t s  a r e  d i s t u rbed .

SPACE I nd i a  has  coo rd i na ted  t h i s  h i gh l y  r ecogn i zed  campa ign  i n  I nd i a  f o r  t he  l a s t  14  yea r s .
SPACE I nd i a  a l l ows  wo rk i ng  a t  t he  fo re f ron t  o f  r ea l  s c i ence  to  s t uden t s .  Th i s  p rog ram
shows  t ha t  w i t h  p rope r  oppo r tun i t i e s  and  gu idance ,  I nd i an  s t uden t s  can  ach i eve  sc i en t i f i c
he igh t s  a t  a  ve r y  ea r l y  age .
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‘ A l l  I nd i a  As te ro id  Sea rch  Campa ign  (A IASC) ’  –  an  i n te rna t i ona l  s c i ence  p ro j ec t  fo r
schoo l s  i n  I nd i a .  Th i s  p re s t ig i ous  i n te rna t i ona l  s c i ence  p rog ram i s  conducted  exc l u s i ve l y
fo r  s choo l  s tudent s  and  amateu r  a s t ronomer s .  The  pa r t i c i pan t s  ge t  an  exc i t i ng  oppo r tun i t y
to  be  i nvo l ved  i n  r ea l  s c i ence  and  to  be  a t  t he  fo re f ron t  o f  r e sea rch  a t  a  g l oba l  l eve l .  They
a re  g i ven  exc l u s i ve  acces s  to  da tase t s  o f  t he  n igh t  sky  p rov ided  by  the  Pan-STARRS
obse rva to ry  i n  t he  USA  to  hun t  fo r  a s te ro id s .

All India Asteroid Search
Campaign (AIASC)
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The  A l l  I nd i a  As te ro i d  Sea rch  T r a i n i ng  Workshop ,  O rgan i zed  by  SPACE I nd i a ,  t ook  p l ace  a t
Bha r a t i y a  V idya  Bhavan  V idyash r am ( J a i pu r ) ,  Doon  I n te rna t i ona l  Schoo l  (Moha l i ) ,  on  1 5 th
May ,  and  a t  S r i  Venka teshwa r  I n te rna t i ona l  Schoo l  (De l h i )  on  16 th  May  2023 .  Ove r  350
s tuden t s  f r om mu l t i p l e  schoo l s  and  I - a s t ronomers  pa r t i c i pa ted  i n  t he  even t .
The  wo rkshop ’ s  p r ima r y  ob j ec t i ve  was  to  educa te  and  t r a i n  s t uden t s  i n  t he  f a sc i na t i ng
as te ro i d  sea rch  and  ana l y s i s  f i e l d .  By  p rov i d i ng  hands-on  expe r i ence  and  expe r t  gu idance ,
t he  wo rkshop  a imed  to  i n sp i r e  young  m inds  to  exp lo re  t he  wonde r s  o f  space  and  fos te r  a
pass i on  fo r  s c i en t i f i c  d i s cove r y .  

Th i s  f i v e-hou r  t r a i n i ng  wo rkshop  i nc l uded  t he  fo l l ow ing :
-  A  We lcome  speech  by  SPACE I nd i a  f o r  a l l  t he  s t uden t s  and  t he i r  Coo rd i na to r s .

-  Fe l i c i t a t i on  o f  Ch i e f  Gues t  P ro f .  Ku l i nde r  Pa l  S i ngh ,  INSA Sen io r  Sc i en t i s t  a t  I I SER
Moha l i ,  D r .  Joy  Ga rdne r ,  Cha i rman  Hope  and  Beyond  ( J a i pu r ) ,  D i r ec to r  Ms .  N i t a  A ro r a  and
Of f i c i a t i ng  P r i nc i pa l  Ms .  Ma l i n i  Gu j r a l  (De l h i ) .

-  Em inen t  educa to r s  f r om SPACE I nd i a  de l i v e red  engag i ng  l ec tu res  on  va r i ous  top i c s
re l a t ed  to  t he  sc i ence  beh i nd  a s te ro i d s .  These  l ec tu res  gave  s t uden t s  va l uab l e  i n s i gh t s  i n to
the  sub j ec t  ma t te r  and  he lped  b roaden  t he i r  know ledge  base .

-  S tuden t s  pa r t i c i pa ted  i n  p r ac t i c a l  se s s i ons  u s i ng  As t romet r i c a  so f twa re  fo r  a s te ro i d
sea rch  and  ana l y s i s .  Unde r  t he  gu idance  o f  SPACE I nd i a ’ s  we l l - t r a i ned  educa to r s ,  t he
pa r t i c i pan t s  l e a rned  how to  p rocess  a s t ronom ica l  da t a ,  i den t i f y  po ten t i a l  a s te ro i d s  and
con t r i bu te  to  r ea l -wo r l d  r e sea rch  e f fo r t s .  Pa r t i c i pan t s  a l so  obse r ved  sun  and  en joyed
wa tch i ng  t he  Hyd ro rocke t  l a unches  by  Space  t eam .
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MONTHLY  TELESCOP IC

OBSERVAT ION
SPACE ARCADE team conduc ted  t he i r  5 t h  Mon th l y  Te l e scop i c  Expe r i ence  sess i on  on
the  24 th  o f  May  i n  Chenna i .
Peop l e  f r om va r i ous  p l aces  j o i ned  t he  obse r va t i on  w i t h  t he i r  t e l e scopes ,  b i nocu l a r s ,
and  o the r  a s t ronom ica l  equ ipmen t .  They  l e a rned  and  expe r i enced  t he  b rea th t ak i ng
v i ew  o f  t he  Moon  and  p l ane t s  such  a s  Venus ,  and  Ma r s .  They  a l so  l e a rned  abou t
d i f f e ren t  t ypes  o f  t e l e scopes  and  c l ea red  a l l  t he i r  que r i e s  on  t he  A l i gnmen t  o f
va r i ous  t e l e scopes  t hen  d id  bas i c  As t ropho tog raphy .
Eve r yone  had  t he i r  hands-on  te l e scop i c  expe r i ence  and  en joyed  t he  v i ew  o f  t he
moon  and  i t s  c r a te r s  t h rough  t he  8 ' '  Dobson i an  t e l e scope  se tup  by  t he  SPACE team .

https://spacearcade.in/
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S P A C E  I N  A  D O M E
A th ree  days  even t  was  o rgan i zed  a t  Pac i f i c  Ma l l ,  Ne ta j i  Subhash  P l ace ,  De l h i ,  f r om 26-28 th
May  2023 ,  whe re  Space  I nd i a  r e i n s t a ted  i t s  yea rn i ng  w i t h  an  av i d  P l ane ta r i um show .  Once  aga i n ,
Space  I nd i a  i s  back  w i t h  t he  P l ane ta r i um Show .  Two  shows-  ‘Back  to  The  Moon  fo r  Good ’  and
‘Deep  Sky ’ -  we re  r un  fo r  30  m inu tes  a t  success i ve  i n te r va l s .  The  fo rme r  show i s  abou t  t he
P resen t  and  f u tu re  m i s s i ons  on  t he  moon  a l ong  w i t h  t he  d i f f e ren t  r e sea rch  p rog rams
unde r t aken  fo r  human  se t t l emen t s  on  t he  moon  i n  t he  nea r  f u t u re .  Deep-sky  mesmer i z i ng
ob jec t s  we re  r evea l ed  i n  t he  l a t t e r  show .  These  i nc l ude  ga l a x i e s ,  nebu l a s ,  s t a r  c l u s te r s ,  and
supe rnova  r emnan t s .  
The  p l ane ta r i um shows  a t t r ac ted  a round  300  peop le  i n  t hese  t h ree  days  and  add ressed  a l l  age
g roups ,  r i gh t  f r om todd l e r s  t o  sen io r  c i t i z ens .  I t  ma i n l y  cap t i v a ted  t he  schoo l  s t uden t s  a s  t hey
go t  t he  oppo r tun i t y  t o  l e a rn  abou t  As t ronomy  t h rough  en th r a l l i ng  v i s ua l s .  Peop l e  we re  supe r
eng rossed  i n  t he  show de ta i l s ,  and  t he i r  cu r i o s i t i e s  came  ou t  i n  d i f f e ren t  que r i e s .  Th i s  showed
the i r  con ten tmen t  w i t h  t hese  t ypes  o f  shows  and  even t s .  They  a l so  found  t hese  even t s
i n fo rma t i ve  and  we re  a  Magnum Opus  o f  Space  I nd i a .
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O n l i n e  A s t r o n o m y  C A M P  2 0 2 3
Space  conduc ted  a  t en-day  on l i ne  As t ronomy  wo rkshop  fo r  s choo l  s t uden t s  o f  d i f f e ren t  age
g roups .  I t  i n c l udes  10  days  o f  i n t e r ac t i ve  ses s i ons  whe re  t he  k i d  l e a rned  va r i ous  concep t s  o f
As t ronomy  and  Space  sc i ence .  To  unde r s t and  t he  concep t s  be t te r  k i d s  have  done  d i f f e ren t
ac t i v i t i e s  and  mode l s .  Some  o f  t he  wo rks  done  by  ou r  young  As t rok id s  a re ,



In the foothills of the majestic Himalayas, where the untamed wilderness meets the endless expanse of the
night sky, lies a unique destination that blends natural beauty and celestial wonders. SPACE organized a trip
to Jim Corbett National Park and the nearby ARIES Observatory from 26th to 28th May for Jaypee Public
School, Noida students.
The journey from Jim Corbett National Park to ARIES Observatory takes you through breathtaking
landscapes. As you ascend to the observatory, the anticipation builds, knowing that you are about to embark
on a celestial exploration. Upon reaching ARIES Observatory, you are welcomed into a world of scientific
inquiry and astronomical wonders. Established in 1954, the observatory boasts state-of-the-art telescopes
and equipment, which allow researchers and visitors to observe and study celestial phenomena with precision.
The observatory conducts cutting-edge research on various aspects of astrophysics, including solar physics,
stellar evolution, and the study of galaxies and cosmology. ARIES also plays a vital role in promoting public
awareness and education in astronomy. Visitors can interact with scientists and astronomers, attend
informative workshops and lectures, and even participate in stargazing sessions.
The pristine mountain air and minimal light pollution create ideal conditions for stargazing. As you peer
through the eyepiece, the universe unfolds before your eyes, revealing distant galaxies, sparkling star clusters,
and even planets within our solar system. It's a humbling and awe-inspiring experience that connects you to
the vastness of the cosmos.
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A  S t a r g a z e r ’ s
P a r a d i s e



I n  t he  hea r t  o f  t he  ma j e s t i c  T i j a r a  Fo r t  Pa l ace ,  Ra j a s than ,  a
g roup  o f  pas s i ona te  teache r s  f rom  DPS  Sec to r  19  Fa r i dabad
gathe red  fo r  a  un ique  and  en l i gh ten i ng  expe r i ence  fo r  two
n igh t s ,  on  May  5 th  and  6 th .  

Nes t l ed  am ids t  t he  h i s to r i c a l  g r andeu r  o f  T i j a r a  Fo r t  Pa l ace ,
t he  t eache r s  f ound  t hemse l ves  i n  t he  pe r f ec t  se t t i ng  to
exp lo re  t he  mys te r i e s  o f  t he  un i ve r se .  The  b rea th t ak i ng
An t r i k sh  Maha l ,  a  ded i ca ted  s t a rgaz i ng  spo t ,  o f f e red
unobs t r uc ted  v i ews  o f  t he  n i gh t  s ky ,  w i t h  a  c l ea r  ho r i zon  and
an  abundance  o f  s t a r s .  F rom s t a rgaz i ng  to  w i t ness i ng  ce l e s t i a l
beau t i e s ,  t h i s  immers i ve  p rog ram p rov ided  a  r ema rkab l e  b l end
o f  l e a rn i ng  and  awe- i n sp i r i ng  expe r i ences .

Gu ided  by  expe r i enced  a s t ronomers  f r om SPACE I nd i a ,  t he
teache r s  de l ved  i n to  t he  bas i c s  o f  s t a rgaz i ng .  They  l e a rned
abou t  t he  va r i ous  cons te l l a t i ons  t ha t  ado rn  t he  n i gh t  s ky  and
how to  i den t i f y  t hem .  The  t eache r s  we re  i n t roduced  to  t he
concep t  o f  f i nd i ng  t he  po l e  s t a r ,  an  e s sen t i a l  t oo l  f o r
de te rm in i ng  d i r ec t i ons .  I n  t he  l a t e r  pa r t  o f  t he  p rog ram ,
pa r t i c i pan t s  had  t he  p r i v i l ege  o f  obse r v i ng  t he  Moon  and
Venus  t h rough  te l e scopes .  The  t eache r s  we re  cap t i v a ted  by
the  de ta i l ed  su r f ace  o f  t he  moon  and  t he  b r i gh tness  o f  Venus ,
ga i n i ng  a  newfound  app rec i a t i on  fo r  t hese  ce l e s t i a l  ne i ghbo r s .

As  f a te  wou ld  have  i t ,  t he  t eache r s  we re  t r ea ted  to  a  r a r e
ce l e s t i a l  e ven t  du r i ng  t he i r  t ime  a t  T i j a r a  Fo r t  Pa l ace .  The
n igh t  s ky  un fo l ded  i t s  mag i c  a s  t hey  w i t nessed  a  penumbra l
l una r  ec l i p se .  They  wa tched  i n  awe  a s  t he  moon  passed
th rough  Ea r t h ' s  shadow ,  i t s  l um inos i t y  sub t l y  d imm ing .  I t  was  a
s i gh t  t ha t  l e f t  a  l a s t i ng  imp ress i on  on  t he  t eache r s ,  deepen i ng
the i r  connec t i on  w i t h  t he  ce l e s t i a l  r ea lm .
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A 'NOVEL' DISCOVERY BY 
CURIOSITY ROVER
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NASA 's  Cur ios i t y  Mars  Rover  was  ab le  to  take  a  c lose-up  p ic tu re  o f  a  rock  tha t  resemb led  a
book  on  Apr i l  15 ,  2023 ,  wh ich  he lped  sc ien t i s t s  l ea rn  more  about  the  a tmosphere  and  ecosys tem
on Mars .
"Te r ra  F i rme"  i s  the  n i ckname g i ven  to  the  rock ,  wh ich  resemb les  a  book ' s  open  pages .  Us ing  the
Mars  Hand  Lens  Imager  (MAHL I )  on  the  end  o f  i t s  robot i c  a rm ,  the  rove r  d i scove red  i t  on  the
3 ,800th  day  o f  i t s  m i ss ion  on  Mars .  The  rock  measu res  rough l y  2 .5  cm ac ross .  

Rocks  w i th  unusua l  shapes  a re  common on  Mars  and  o f ten  were  fo rmed by  wate r  seep ing
th rough  c racks  i n  a  rock  i n  the  anc ien t  pas t ,  b r i ng ing  ha rde r  m ine ra l s  a long  w i th  them.  A f te r
eons  o f  be ing  sand-b las ted  by  the  w ind ,  so f te r  rock  i s  ca rved  away  and  the  ha rde r  mate r i a l s  a re
a l l  t ha t ’ s  l e f t . ( Image  Cred i t :  NASA/JPL-Ca l tech/MSSS)

NASA’s Curiosity Mars rover is a car-sized, mobile
laboratory that was launched in November 2011 and
successfully landed on Mars in August 2012. It is
part of NASA’s Mars Science Laboratory (MSL)
mission, designed to explore the Gale Crater on
Mars and analyze its climate, geology, and potential
for past and present habitability. Equipped with
state-of-the-art scientific instruments, including
cameras, spectrometers, and sensors, Curiosity has
been conducting experiments and collecting data
to help scientists understand the planet’s history
and evolution. Its most significant discoveries
include evidence of ancient riverbeds and the
presence of organic molecules, which suggest the
possibility that Mars once harbored microbial life.

HIGHLIGHTS OF MAY 2023



A NEW SUPERNOVA IN PINWHEEL
GALAXY

A new supernova in the Pinwheel Galaxy is
the closest to Earth in a decade. Amateur
astronomer Koichi Itagaki discovered it on
May 19,  2023. The supernova remained
visible to amateur astronomers with
backyard telescopes for months.  The
supernova – named 2023ixf – l ies in the
direction of the constel lation Ursa Major ,
near the end of the handle of the Big
Dipper.
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I t ’ s  a  popular  ga laxy for  photographs
because i t ’s  or iented to us face-on.  Th is
means you can see the br ight whor led
spi ra ls  and dark c loud regions ,  even in
amateur photographs .  S ince i t ’s  re lat ive ly
c lose and br ight ,  you can get a good v iew
of i t ,  even with a smal l  te lescope.  I t  a lso
happens to have a supernova at  the
moment .

The last  t ime the Pinwheel  Galaxy had a
v is ib le supernova was in 2011 .  That one
was a Type Ia  supernova ,  the k ind used to
measure cosmic d istances .  Th is  new one
appeared in May and is  a Type I I
supernova .  These are a lso known as core-
col lapse supernovae s ince they occur when
a mass ive star  runs out of  e lements to fuse
and i ts  core co l lapses under i ts  own
weight to become a neutron star .

The supernova is  current ly  at  about a
magnitude 11 ,  meaning that  i f  you have
dark sk ies and at  least  a 4- inch te lescope,
you can see i t  wi th your own eyes .  The
supernova ,  named SN 2023ixf ,  i s  expected
to br ighten a b i t  more over the next
couple of  months before gradua l ly  fad ing.

J U N E  2 0 2 3

https://www.space.com/sun-solar-flare-x-class-jan-10-2023
https://www.space.com/sun-solar-flare-x-class-jan-10-2023
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 David Hoskin in Halifax, Nova
Scotia, Canada, took these
images in 2022 and 2023 and
wrote: “Supernova 2023ixf in
the Pinwheel Galaxy (Messier
101) was discovered on May 19
by amateur astronomer Koichi
Itagaki. Last night (May 22) I
imaged the Pinwheel Galaxy
and Supernova 2023ixf.
Although transparency was
poor, the supernova is obvious
when compared to an image
of the Pinwheel Galaxy that I
captured in March 2022."

Paul Mackl in in Bloomington,
Indiana, made this
comparison of Supernova
2023ixf before its discovery
and after .  Paul wrote: “On
May 16, 2023, the supernova
was not vis ible in a 5 hour
integrated exposure. On May
20th, it was clear as a
bri l l iant white star even in 3-
minute exposures. I  tr ied to
process and crop both
‘before’ and ‘after ’  as
simi lar ly as possible. The left
image is 5 hours of 3-min
exposures; the r ight is 6
hours of 3-min exposures.” 

Credits: skyandtelescope.org

https://skyandtelescope.org/


Europe’s meteorological  satel l i te
agency,  EUMETSAT, and the European
Space Agency (ESA) joint ly re leased
the image from the f i rst satel l i te in the
new generat ion of European weather
satel l i tes ,  Meteosat Third Generat ion –
Imager 1 (MTG-I1) .  MTG-I1 was
launched on 13 December 2022.The
image, captured by the satel l i te ’s
imager at 11 :50 UTC on 18 March 2023,
shows much of Northern and Western
Europe and Scandinavia c loaked in
clouds,  with relat ively c lear skies over
Ita ly and the Western Balkans.
Detai ls i t  contains ,  such as cloud
vort ices over the Canary Is lands,  snow
cover on the Alps and sediment in the
water a long the coast of I ta ly ,  are not
as clear ly v is ib le ,  or not v is ib le at a l l ,  in
imagery from the instruments on the
current Meteosat Second Generat ion
satel l i tes .

Crucia l ly for Nordic countr ies ,  the
image reveals a greater level of detai l
of  c loud structures at high lat i tudes.
This wi l l  enable weather forecasters to
more accurately monitor the evolut ion
of rapidly developing severe weather in
that region.  “This remarkable image
gives us great conf idence in our
expectat ion that the MTG system wi l l
herald a new era in the forecast ing of
severe weather events , ”  EUMETSAT
Director-General  Phi l  Evans said.
 “ I t  might sound odd to be so excited
about a c loudy day in most of Europe.
But the level of detai l  seen for the
clouds in this image is extraordinar i ly
important to weather forecasters .  That
addit ional detai l  f rom the higher
resolut ion imagery ,  coupled with the
fact that images wi l l  be produced more
frequent ly ,  means forecasters wi l l  be
able to more accurately and rapidly
detect and predict severe weather
events.”
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Stunning Photo of Earth Taken by
Europe’s Powerful New Satellite
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                    Director of Earth Observat ion
at the European Space Agency (ESA),
Simonetta Chel i ,  sa id seeing MTG-I1 ’s f i rst
image was a moment of great pr ide for the
organisat ion and al l  those who have
contr ibuted to the Meteosat Third
Generat ion programme.
“This image is a great example of what
European cooperat ion in space can achieve,”
Chel i  said.  “The level of detai l  MTG-I1 ’s
image reveals ,  unachievable over Europe and
Afr ica from a geostat ionary orbit unt i l  now,
wi l l  g ive us a greater understanding of our
planet and the weather systems that shape it .
“This image represents not just what can be
achieved through European expert ise but our
determinat ion to ensure the benef its of new
technology are felt  by communit ies in Europe
and beyond.”

The instruments on the third generat ion of
Meteosat meteorological  satel l i tes produce
imagery of much higher resolut ion more
frequent ly than is possible from those on the
second-generat ion spacecraft .
Thales Alenia Space, MTG pr ime contractor ,
bui l t  the imaging instrument ,  the Flexible
Combined Imager ,  and integrated the MTG-I1
satel l i te .

The satel l i te is current ly undergoing a 12-
month commissioning phase, in which i ts
instruments are switched on and the data
they produce are cal ibrated. The data from
MTG-I1 wi l l  be disseminated to
meteorological  services in Europe and
beyond at the end of 2023, for operat ional
use in weather forecasts .
The ground segment infrastructure required
to rout inely process images was used to
produce the f i rst image, as a preview of
things to come at the end of the year .  
 Images of the fu l l  Earth disc wi l l  be
produced every 10 minutes when the system
is operat ional .

MTG-I1 is operated by EUMETSAT from its
headquarters in Darmstadt ,  Germany. The
satel l i te was procured by ESA, fu l f i l l ing the
requirements establ ished by EUMETSAT in
consultat ion with the meteorological  services
in i ts member states.



Researchers have used NASA’s Juno mission data to
suggest that Jupiter’s changing stripes could be caused
by torsional oscillations in the planet’s magnetic field.
These wave-like motions may bridge the understanding
gap between Jupiter’s surface phenomena and its deep
interior, but further research is needed.

CRAZY MYSTERY BEHIND THE JUPITER'S STRIPES

Pictures of the planet are character ized by bands of
color ,  as wel l  as the famous Great Red Spot ,  but these
bands are often seen to move and change –
something which scient ists have unt i l  now not been
able to expla in .

Now thanks to a new discovery – made possible by
NASA’s Juno mission providing incredible new
information about Jupiter ’s magnetic f ie ld – Dr.
Kumiko Hori  and Professor Chris Jones from the
Univers ity ’s School of Maths bel ieve they could have
found the answer.

Professor Jones said:  “ I f  you look at Jupiter through a
telescope, you see the str ipes,  which go round the
equator a long l ines of lat i tude. There are dark and
l ight belts that occur ,  and i f  you look a l i t t le bit  more
closely ,  you can see clouds z ipping around carr ied by
extraordinar i ly strong easter ly and wester ly winds.
Near the equator ,  the wind blows eastward but as you
change lat i tude a bit ,  e ither north or south,  i t  goes
westward. And then i f  you move a l i t t le bit  further
away it  goes eastward again.  This a lternat ing pattern
of eastward and westward winds is quite different
from weather on Earth.”

“Every four or f ive years ,  th ings change. The colors of
the belts can change and sometimes you see global
upheavals when the whole weather pattern goes
sl ight ly crazy for a bit ,  and it  has been a mystery as to
why that happens.”

There is a l ready evidence that points to this change in
appearance being l inked to infrared var iat ions about
50 ki lometers below Jupiter ’s surface. But the new
research by Jones and others shows that these
var iat ions could be caused by waves produced by the
gas giant ’s magnetic f ie ld ,  deep within the planet ’s
inter ior .
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Us ing  da ta  ga the red  by  NASA’s
Juno  m iss ion  to  Jup i te r ,  wh ich
has  been  o rb i t i ng  the  p l anet
s ince  2016 ,  the i r  resea rch  team
was  ab le  to  mon i to r  and
ca lcu l a te  changes  i n  i t s
magnet i c  f i e ld .

P ro fesso r  Jones  added :  “ I t  i s
poss ib le  to  get  wave l i ke
mot ions  i n  a  p l ane ta ry  magnet i c
f i e ld  wh ich  a re  ca l l ed  to rs iona l
osc i l l a t i ons .  The  exc i t i ng  th ing
i s  tha t  when  we ca lcu l a ted  the
per iods  o f  these  to rs iona l
osc i l l a t i ons ,  they  co r responded
to  the  pe r iods  tha t  you  see  i n
the  i n f r a red  rad ia t ion  on
Jup i te r . ”

D r .  Hor i  sa id :  “The re  rema in
uncer ta in t i es  and  ques t ions ,
pa r t i cu l a r l y  how exac t l y  the
to rs iona l  osc i l l a t i on  p roduces
the  obse rved  i n f r a red  va r i a t ion ,
wh ich  l i ke l y  re f l ec ts  the
comp lex  dynamics  and
c loud/ae roso l  reac t ions .  Those
need more  resea rch .
Nonethe less ,  I  hope  ou r  paper
cou ld  a l so  open  a  w indow to
probe  the  h idden  deep in te r io r
o f  Jup i te r ,  j u s t  l i ke  se i smo logy
does  fo r  the  Ea r th  and
he l iose i smo logy  does  fo r  the
Sun . ”

Images from a ground-based infra-red telescope, showing Jupiter at 5-micron wavelength
radiation. The remarkable change between May 2001 and December 2011 in the North Equatorial

Belt (highlighted between the dashed blue lines) can be seen. 
Credit: Arrate Antuñano/NASA/IRTF/NSFCam/SpeX



P R I V A T E  J A P A N E S E  M O O N  L A N D E R  C R A S H E D
A F T E R  B E I N G  C O N F U S E D  B Y  A  C R A T E R  

GALACTICA

Despite complet ing e ight out of  n ine miss ion mi lestones ,  the
lander ’s  unfortunate landing became a setback for  the Tokyo-
based company iSpace.  The spacecraft ’s  onboard computer ,
re ly ing on the a l t i tude sensor ,  er roneous ly  determined that  i ts
a l t i tude measurement was incorrect when confronted with the
unexpected terra in feature .

The spacecraft  be longing to the company ispace was or ig ina l ly
supposed to land on a f lat  p la in .  But the target was changed to
a crater  before December 's  launch.  The crater 's  steep s ides
apparent ly  confused the onboard software ,  and the 7-foot (2-
meter)  spacecraft  went into a f ree-fa l l  f rom less than 3 mi les (5
k i lometers)  up ,  s lamming into the lunar  surface.

The est imated speed at  impact was more than 300 feet ( 100
meters)  per second,  sa id the company 's  ch ief  technology
off icer ,  Ryo Uj i ie .  NASA's Lunar Reconnaissance Orbi ter
photographed the crash s i te the next day as i t  f lew overhead,
revea l ing a f ie ld of  debr is  as wel l  as lunar  so i l  hur led as ide by
the impact .

Computer s imulat ions done in advance of  the landing attempt
did not incorporate the terra in of  the new landing s i te ,  U j i ie
sa id .

I f  successfu l ,  i space would have been the f i rst  pr ivate company
to land a spacecraft  on the moon.  Only three governments have
achieved that :  Russ ia ,  the United States ,  and China .  An Israe l i
nonprof i t  t r ied in 2019 ,  but i ts  attempt a lso ended in a crash
landing.

Named Hakuto ,  Japanese for  a white rabbit ,  the spacecraft  and
i ts  exper iments were insured ,  accord ing to Hakamada.  The
United Arab Emirates had a min i  lunar  rover on board that  was
lost  in  the crash .

Two U.S.  companies have lunar  landers await ing launch later  th is
year  f rom Cape Canavera l ,  in  partnersh ip with NASA.
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The highly anticipated moon landing attempt by
the private Japanese moon lander Hakuto-R failed
as the spacecraft crashed due to its onboard
altitude sensor misinterpreting the rim of a lunar
crater.
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In  th is  photo prov ided by ispace ,  engineers and af f i l ia tes work on
the f l ight  model  of  the HAKUTO-R Miss ion 1  Lunar Lander at  the
IABG Space Test Centre in Ottobrunn ,  Germany ,  in  August 2022.  A
Tokyo company whose lunar  lander s lammed into the moon last
month says inadequate software and a last-minute switch in the
touchdown locat ion led to the crash .  Off ic ia ls  for  the company
ispace sa id Fr iday ,  May 26 ,  2023 ,  that  i ts  spacecraft  was or ig ina l ly
supposed to land in a f lat  p la in .  Credi t :  i space Via AP

Founder & CEO Takeshi  Hakamada sa id - "Miss ion 1  demonstrated
a great dea l  of  technica l  re l iab i l i ty ,  as our lander reached the lunar
surface just  pr ior  to landing.  Now, we have been able to ident i fy
the issue dur ing the landing and have a very c lear  p icture of  how
to improve our future miss ions .  We have a l ready begun work on
Miss ion 2 & 3… We wi l l  ensure that  the va luable knowledge ga ined
from Miss ion 1  wi l l  lead us to the next stage of  evolut ion . ”  

ispace_inc

Credits: ispace



ALIEN SIGNAL BEAMED TO EARTH FROM MARS FOR
THE FIRST TIME
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As the search for another lifeform beyond Earth continues, an alien signal has been beamed to the
planet from Mars for the first time. The European Space Agency's ExoMars Trace Gas Orbiter (TGO)
flashed an encoded message to Earth from its orbit around Mars on Wednesday at 9:00 PM to
simulate a situation when a real signal from another civilization is received by us. The signal hit Earth
16 minutes later.

“Throughout history, humanity has searched for meaning in powerful and transformative phenomena.
Receiving a message from an extraterrestrial civilization would be a profoundly transformational
experience for all humankind," said Daniela de Paulis, the artist behind the 'A Sign in Space' project.

Paulis, who is an Artist in Residence at the Search for Extraterrestrial Intelligence (SETI) Institute has
brought together a team of international experts, space scientists, and artists to create a project to
explore the process of decoding and interpreting an extraterrestrial message.

The signal was beamed by the European probe, as part of the project, and was received by the Green
Bank Telescope (West Virginia), the Medicina Radio Astronomical Station (Italy), the Allen Telescope
Array (California), and the Very Large Array (New Mexico).
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"We ’ re  ask ing  i nd i v idua l s  and  g roups  to  take  pa r t  i n  decod ing  and  i n te rp re t i ng  the
content  o f  the  message .  The  decod ing  and  i n te rp re ta t ion  p rocess  w i l l  de te rm ine  both  the
techn ica l  and  cu l tu ra l  content  o f  the  message , "  the  p ro jec t  webs i te  read .

I t  i s  to  be  noted  tha t  the  message  has  been  des igned  and  encoded by  de  Pau l i s  and  he r
team ,  and  i s  cu r ren t l y  und i sc losed .  The  p ro jec t  has  now reques ted  peop le  to  send  i n  the i r
i n te rp re ta t ion  o f  the  message .

“Th i s  exper iment  i s  an  oppor tun i t y  fo r  the  wor ld  to  l ea rn  how the  SET I  commun i t y ,  i n  a l l
i t s  d i ve rs i t y ,  w i l l  work  togethe r  to  rece i ve ,  p rocess ,  ana l yze ,  and  unders tand  the  mean ing
of  a  potent i a l  ex t ra te r res t r i a l  s igna l , ”  sa id  ATA Pro jec t  Sc ien t i s t  D r .  Wae l  Fa rah .

The image above is from a scan
of a color copy of the original
computer printout taken several
years after the 1977 arrival of
the "Wow!" signal. (Photo: Jerry
R. Ehman) Astronomers have
now scanned the region in the
constellation Sagittarius nearly
1800 light-years away from
Earth, but they have not been
able to find any concrete
evidence. 



NASA scientists at Johnson Space Center in Houston have successfully extracted oxygen from simulated
lunar soil in a vacuum environment, which could pave the way for establishing a long-term presence of
humans on the lunar surface, and even for the future colonization of the Moon.
The ability to extract oxygen from lunar soil is not only crucial for providing breathable air for astronauts
on the moon but can also be used as propellant for transportation and venture further space exploration.
Aaron Paz, NASA senior scientist at Johnson Space Center, said this technology has the potential to
produce several times its own weight in oxygen per year on the lunar surface, which will enable a sustained
human presence and lunar economy.

During a recent test, Nasa’s Carbothermal Reduction Demonstration (CaRD) team conducted a test in a
special spherical chamber with a 15-foot diameter called the Dirty Thermal Vacuum Chamber. The
conditions inside the Vacuum Chamber were similar to those found on the Moon.
Inside the Dirty Thermal Vacuum Chamber, the scientists used a carbothermal reactor heat the lunar soil
simulant and to extract the oxygen. For decades, scientists have been using the Carbothermal reduction to
produce items like solar panels and steel by producing carbon monoxide or dioxide using high
temperatures.

To extract the oxygen, the Nasa team used a high-powered laser to simulate heat from a solar energy
concentrator and melted the lunar soil simulant within a carbothermal reactor. After the soil was heated,
the team was able to detect carbon monoxide using a device called the Mass Spectrometer Observing
Lunar Operations (MSolo).
To apply this process to oxygen production on the Moon, a carbothermal reactor needs to be able to hold
pressure to keep gases from escaping to space, while still allowing lunar material to travel in and out of
the reaction zone. 
By operating the reactor in a vacuum environment with simulated conditions at the lunar surface, the CaRD
team demonstrated the carbothermal reactor was able to hold pressure to keep gases from escaping,
while allowing lunar material to travel in and out of the reaction zone.
Anastasia Ford, NASA engineer and CaRD test director at Johnson Space Center said, “the scientists
proved that the CaRD reactor would survive the lunar surface and successfully extract oxygen."  “This is a
big step for developing the architecture to build sustainable human bases on other planets", Ford added.
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NASA SUCCESSFULLY EXTRACTS
OXYGEN FROM LUNAR SOIL SIMULANT
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CHINESE ASTRONAUT LAUNCH BREAKS
RECORD FOR MOST PEOPLE IN  ORBIT

However ,  i n  the  near  futu re  the
number  of  peop le  i n  space  w i l l
dec rease  to  ten  peop le .  The  Crew
Dragon  spacecraf t  w i th  fou r
members  of  the  Ax-2  p r i vate
exped i t ion  i s  schedu led  to  re tu rn
to  Ea r th  on  May  30 .  Shor t l y  a f te r
that ,  the  Shenzhou-15  w i l l  a l so
retu rn  to  Ea r th  w i th  th ree
Ta ikonauts .
I t  i s  a l so  worth  not ing  that  i n
add i t ion  to  the  record  fo r  the
number  of  peop le  i n  o rb i t ,  the re  i s
a l so  a  record  fo r  the  number  of
peop le  who  a re  i n  space  at  the
same t ime .  The  ach ievement  was
set  i n  December  2021 .  Then  the re
were  19  peop le  i n  space  fo r  a  few
minutes .  10  of  them were  on  board
the  ISS ,  3  on  board  the  T iangong
stat ion  and  another  s ix  i ns ide  the
New Shepard  spacecraf t ,  wh ich
was  mak ing  a  suborb i ta l  tou r i s t
f l ight .

The Shenzhou-16 was launched by the Long
March 2F rocket from the Jiuquan
Cosmodrome. The crew included Jing
Haipeng, Zhu Yangzhu and Gui Haichao. The
last one became the first civilian taikonaut in
history. Previously, the Celestial Empire sent
only army officers into space.
The purpose of Shenzhou-16 is to rotate the
crew of the Tiangong orbital station. The
expedition members will spend about 180
days in space. Their main tasks will be to
maintain the station and conduct scientific
experiments.
Record for the number of people in orbit
The launch of Shenzhou-16 made it possible
to update the record for the number of
people in orbit at the same time. At the
moment there are 17 people there, while the
previous achievement was 14 people. They
are distributed as follows: six Chinese, five
Americans, three Russians, two astronauts
from Saudi Arabia and one from the UAE.



To he lp  answer  tha t  ques t ion ,  as t ronomers  used  NASA’s  James  Webb Space  Te lescope  to
s tudy  a  rocky  exop lanet  known as  GJ  486 b .  I t  i s  too  c lose  to  i t s  s ta r  to  be  w i th in  the
hab i tab le  zone ,  w i th  a  su r face  tempera tu re  o f  about  800  degrees  Fah renhe i t  (430  degrees
Ce l s i us ) .  And  ye t ,  t he i r  obse rva t ions  us ing  Webb ’ s  Nea r- In f ra red  Spect rograph  (N IRSpec)  show
h in ts  o f  wate r  vapor .  I f  t he  wate r  vapor  i s  assoc ia ted  w i th  the  p l anet ,  tha t  wou ld  i nd ica te  tha t
i t  has  an  a tmosphere  desp i te  i t s  sco rch ing  tempera tu re  and  c lose  p rox im i t y  to  i t s  s ta r .  Wate r
vapor  has  been  seen  on  gaseous  exop lanets  be fo re ,  bu t  to  da te  no  a tmosphere  has  been
def in i te l y  de tec ted  a round  a  rocky  exop lanet .  However ,  the  team caut ions  tha t  the  wate r  vapor
cou ld  be  on  the  s ta r  i t se l f  –  spec i f i ca l l y ,  i n  coo l  s ta r spots  –  and  not  f rom the  p l anet  a t  a l l .

“We see  a  s igna l ,  and  i t ’ s  a lmost  ce r ta in l y  due  to  wate r .  Bu t  we  can ' t  te l l  ye t  i f  t ha t  wate r  i s
pa r t  o f  the  p l anet ' s  a tmosphere ,  mean ing  the  p l anet  has  an  a tmosphere ,  o r  i f  we ’ re  j us t  see ing
a  wate r  s igna tu re  coming  f rom the  s ta r , ”  sa id  Sa rah  Moran  o f  the  Un i ve rs i t y  o f  A r i zona  i n
Tucson ,  l ead  au tho r  o f  the  s tudy .

“Wate r  vapor  i n  an  a tmosphere  on  a  hot  rocky  p l anet  wou ld  rep resent  a  ma jo r  b reak th rough  fo r
exop lanet  sc ience .  Bu t  we  must  be  ca re fu l  and  make  su re  tha t  the  s ta r  i s  no t  the  cu lp r i t , ”
added Kev in  S tevenson  o f  the  Johns  Hopk ins  Un i ve rs i t y  App l i ed  Phys ics  Labora to ry  i n  Lau re l ,
Mary l and ,  p r i nc ipa l  i nves t iga to r  on  the  p rogram.

GJ  486 b  i s  about  30% l a rge r  than  Ea r th  and  th ree  t imes  as  mass i ve ,  wh ich  means  i t  i s  a  rocky
wor ld  w i th  s t ronger  g rav i t y  than  Ea r th .  I t  o rb i t s  a  red  dwar f  s ta r  i n  j us t  under  1 . 5  Ea r th  days .  I t
i s  expected  to  be  t ida l l y  l ocked ,  w i th  a  pe rmanent  day  s ide  and  a  pe rmanent  n igh t  s ide .
GJ  486 b  t r ans i t s  i t s  s ta r ,  c ross ing  i n  f ron t  o f  the  s ta r  f rom our  po in t  o f  v iew .  I f  i t  has  an
a tmosphere ,  then  when  i t  t r ans i t s  s ta r l i gh t  wou ld  f i l t e r  th rough  those  gasses ,  impr in t i ng
f i nge rp r i n t s  i n  the  l i gh t  tha t  a l l ow as t ronomers  to  decode  i t s  compos i t i on  th rough  a  techn ique
ca l l ed  t r ansmiss ion  spect roscopy .

J W S T  D E T E C T E D  W A T E R  V A P O R ,
S C I E N T I S T S  U N S U R E  A B O U T  I T S  S O U R C E
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FROM THE EYES OF WEBB - APRIL 2023

The  most  common s ta r s  i n  the  un i ve rse  a re  red  dwar f  s ta r s ,  wh ich  means  tha t  rocky  exop lanets
a re  most  l i ke l y  to  be  found  o rb i t i ng  such  a  s ta r .  Red  dwar f  s ta r s  a re  coo l ,  so  a  p l ane t  has  to
hug  i t  i n  a  t igh t  o rb i t  to  s tay  warm enough  to  potent i a l l y  hos t  l i qu id  wate r  (mean ing  i t  l i e s  i n
the  hab i tab le  zone ) .  Such  s ta r s  a re  a l so  ac t i ve ,  pa r t i cu l a r l y  when  they  a re  young ,  re leas ing
u l t r av io le t  and  X- ray  rad ia t ion  tha t  cou ld  des t roy  p l aneta ry  a tmospheres .  As  a  resu l t ,  one
impor tan t  open  ques t ion  i n  as t ronomy i s  whethe r  a  rocky  p l anet  cou ld  ma in ta in ,  o r  rees tab l i sh ,
an  a tmosphere  i n  such  a  ha rsh  env i ronment .
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Wh i l e  t h e  wa t e r  v apo r  cou l d  po t en t i a l l y  i n d i c a t e  t h e  p r e sence  o f  a n  a tmosphe r e  on  GJ  486  b ,
a n  equa l l y  p l a u s i b l e  e xp l a n a t i o n  i s  wa t e r  v apo r  f r om  t he  s t a r .  Su rp r i s i n g l y ,  e ven  i n  ou r  own
Sun ,  wa t e r  v apo r  c an  some t i mes  e x i s t  i n  s un spo t s  becau se  t he se  spo t s  a r e  v e r y  coo l
compa r ed  t o  t h e  s u r r ound i ng  s u r f a ce  o f  t h e  s t a r .  G J  486  b ’ s  ho s t  s t a r  i s  much  coo l e r  t h an
t he  Sun ,  s o  e ven  mo re  wa t e r  v apo r  wou l d  concen t r a t e  w i t h i n  i t s  s t a r spo t s .  A s  a  r e s u l t ,  i t
c ou l d  c r e a t e  a  s i g n a l  t h a t  m i m i c s  a  p l a ne t a r y  a tmosphe r e .
“We  d i dn ' t  ob se r ve  e v i dence  o f  t h e  p l a ne t  c r o s s i ng  a n y  s t a r spo t s  du r i ng  t he  t r a n s i t s .  Bu t
t h a t  doe sn ' t  mean  t h a t  t h e r e  a r en ' t  s po t s  e l s ewhe r e  on  t he  s t a r .  And  t h a t ' s  e x ac t l y  t h e
phy s i c a l  s cena r i o  t h a t  wou l d  i mp r i n t  t h i s  wa t e r  s i g n a l  i n t o  t h e  d a t a  a nd  cou l d  w i nd  up
l ook i ng  l i k e  a  p l a ne t a r y  a tmosphe r e , ”  e xp l a i n ed  Ryan  MacDona l d  o f  t h e  Un i v e r s i t y  o f
M i ch i g an  i n  Ann  A rbo r ,  o ne  o f  t h e  s t ud y ’ s  co-au t ho r s .
A  wa t e r  v apo r  a tmosphe r e  wou l d  be  e xpec t ed  t o  g r adua l l y  e r ode  due  t o  s t e l l a r  h e a t i ng  a nd
i r r ad i a t i o n .  A s  a  r e s u l t ,  i f  a n  a tmosphe r e  i s  p r e sen t ,  i t  wou l d  l i k e l y  h a ve  t o  be  con s t an t l y
r ep l e n i s hed  b y  vo l c anoes  e j e c t i ng  s t e am  f r om  t he  p l a ne t ’ s  i n t e r i o r .  I f  t h e  wa t e r  i s  i n deed  i n
t he  p l a ne t ’ s  a tmosphe r e ,  a dd i t i o n a l  ob se r v a t i o n s  a r e  needed  t o  n a r r ow  down  how  much  wa t e r
i s  p r e sen t .
F u t u r e  Webb  obse r v a t i o n s  may  s hed  mo re  l i g h t  on  t h i s  s y s t em .  An  upcom i ng  Webb  p r og r am
w i l l  u s e  t he  M i d- I n f r a r ed  I n s t r umen t  (M I R I )  t o  ob se r ve  t he  p l a ne t ’ s  d a y  s i d e .  I f  t h e  p l a ne t  h a s
no  a tmosphe r e ,  o r  on l y  a  t h i n  a tmosphe r e ,  t h en  t he  ho t t e s t  p a r t  o f  t h e  d a y  s i d e  i s  e xpec t ed
to  be  d i r e c t l y  u nde r  t h e  s t a r .  Howeve r ,  i f  t h e  ho t t e s t  po i n t  i s  s h i f t ed ,  t h a t  wou l d  i n d i c a t e  a n
a tmosphe r e  t h a t  c an  c i r c u l a t e  hea t .
U l t i ma t e l y ,  ob se r v a t i o n s  a t  s ho r t e r  i n f r a r ed  wave l e ng t h s  b y  a no t he r  Webb  i n s t r umen t ,  t h e
Nea r - I n f r a r ed  I mage r  a nd  S l i t l e s s  Spec t r og r aph  (N I R I SS ) ,  w i l l  b e  needed  t o  d i f f e r en t i a t e
be tween  t he  p l a ne t a r y  a tmosphe r e  a nd  s t a r spo t  s cena r i o s .

“ I t ’ s  j o i n i n g  m u l t i p l e  i n s t r u m e n t s  t o g e t h e r  t h a t  w i l l  r e a l l y  p i n  d o w n  w h e t h e r  o r  n o t  t h i s
p l a n e t  h a s  a n  a t m o s p h e r e , ”  s a i d  S t e v e n s o n .

Th i s  g raph ic  shows  the  t ransmiss ion  spect rum obta ined  by  Webb observat ions  of  rocky  exop lanet  GJ  486  b .  The
sc ience  team ’s  ana lys i s  shows  h in ts  of  wate r  vapor ;  however ,  computer  mode l s  show that  the  s igna l  cou ld  be  f rom a
water- r i ch  p laneta ry  a tmosphere  ( i nd icated  by  the  b lue  l i ne )  o r  f rom s ta r spots  f rom the  red  dwarf  host  s ta r  ( i nd icated
by  the  ye l low l i ne ) .  The  two mode l s  d ive rge  not iceab ly  a t  shor te r  i n f ra red  wave lengths ,  i nd icat ing  that  add i t iona l
observat ions  w i th  other  Webb ins t ruments  w i l l  be  needed  to  const ra in  the  source  of  the  wate r  s igna l .

Cred i t s :  NASA,  ESA ,  CSA ,  Joseph  O lmsted  (STSc I )

The  team observed  two t rans i t s ,  each  l as t i ng  about  an  hour .  They  then  used  th ree  d i f fe ren t
methods  to  ana l yze  the  resu l t i ng  da ta .  The  resu l t s  f rom a l l  t h ree  a re  cons i s ten t  i n  tha t  they
show a  most l y  f l a t  spect rum w i th  an  i n t r igu ing  r i se  a t  the  shor tes t  i n f r a red  wave lengths .  The
team ran  compute r  mode l s  cons ide r i ng  a  number  o f  d i f fe ren t  mo lecu les ,  and  conc luded  tha t  the
most  l i ke l y  sou rce  o f  the  s igna l  was  wate r  vapor .
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Webb Looks for
Fomalhaut’s  Asteroid Belt

and Finds Much More

Astronomers used NASA’s James Webb Space Telescope to image the warm dust around a
nearby young star ,  Fomalhaut ,  in order to study the f i rst asteroid belt ever seen outside of our
solar system in infrared l ight .  But to their  surpr ise,  the dusty structures are much more complex
than the asteroid and Kuiper dust belts of our solar system. Overal l ,  there are three nested belts
extending out to 14 bi l l ion mi les (23 bi l l ion ki lometers) from the star ;  that ’s 150 t imes the distance
of Earth from the Sun. The scale of the outermost belt is roughly twice the scale of our solar
system’s Kuiper Belt of smal l  bodies and cold dust beyond Neptune. The inner belts – which had
never been seen before – were revealed by Webb for the f i rst t ime.
The belts encirc le the young hot star ,  which can be seen with the naked eye as the br ightest star
in the southern constel lat ion Piscis Austr inus.  The dusty belts are the debris from col l is ions of
larger bodies ,  analogous to asteroids and comets,  and are frequent ly descr ibed as ‘debr is disks. ’  
 “ I  would descr ibe Fomalhaut as the archetype of debris disks found elsewhere in our galaxy,
because it  has components s imi lar to those we have in our own planetary system,” said András
Gáspár of the Univers ity of Ar izona in Tucson and lead author of a new paper descr ibing these
results .  “By looking at the patterns in these r ings,  we can actual ly start to make a l i t t le sketch of
what a planetary system ought to look l ike – I f  we could actual ly take a deep enough picture to
see the suspected planets.”
The Hubble Space Telescope and Herschel Space Observatory ,  as wel l  as the Atacama Large
Mil l imeter/submi l l imeter Array (ALMA), have previously taken sharp images of the outermost belt .
However ,  none of them found any structure inter ior to i t .  The inner belts have been resolved for
the f i rst t ime by Webb in infrared l ight .  “Where Webb real ly excels is that we're able to physical ly
resolve the thermal glow from dust in those inner regions.  So you can see inner belts that we
could never see before,”  said Schuyler Wolff ,  another member of the team at the Univers ity of
Arizona.



Hubble,  ALMA, and Webb are tag-teaming to assemble a hol ist ic v iew of the debris disks around
a number of stars .  “With Hubble and ALMA, we were able to image a bunch of Kuiper Belt
analogs,  and we've learned loads about how outer disks form and evolve,”  said Wolff .  “But we
need Webb to al low us to image a dozen or so asteroid belts elsewhere. We can learn just as
much about the inner warm regions of these disks as Hubble and ALMA taught us about the
colder outer regions.”
These belts most l ikely are carved by the gravitat ional forces produced by unseen planets.
Simi lar ly ,  ins ide our solar system Jupiter corra ls the asteroid belt ,  the inner edge of the Kuiper
Belt is sculpted by Neptune, and the outer edge could be shepherded by as-yet-unseen bodies
beyond it .  As Webb images more systems, we wi l l  learn about the conf igurat ions of their  planets.
Fomalhaut 's dust r ing was discovered in 1983 in observat ions made by NASA's Infrared
Astronomical Satel l i te ( IRAS).  The existence of the r ing has a lso been inferred from previous and
longer-wavelength observat ions using submi l l imeter telescopes on Mauna Kea, Hawai i ,  NASA’s
Spitzer Space Telescope, and Caltech's Submil l imeter Observatory.
“The belts around Fomalhaut are kind of a mystery novel :  Where are the planets?” said George
Rieke, another team member and U.S. science lead for Webb’s Mid-Infrared Instrument (MIRI) ,
which made these observat ions.  “ I  th ink i t 's not a very big leap to say there's probably a real ly
interest ing planetary system around the star . ”
“We def in ite ly didn't  expect the more complex structure with the second intermediate belt and
then the broader asteroid belt , ”  added Wolff .  “That structure is very excit ing because any t ime an
astronomer sees a gap and r ings in a disk ,  they say,  ‘There could be an embedded planet shaping
the r ings! ’ ”
Webb also imaged what Gáspár dubs “the great dust c loud,”  which may be evidence for a col l is ion
occurr ing in the outer r ing between two protoplanetary bodies.  
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Th i s  image  o f  the  dus ty  debr i s  d i sk  su r round ing  the  young  s ta r  Foma lhau t  i s  f rom Webb ’s  M id- In f ra red
Ins t rument  (M IR I ) .  I t  revea l s  th ree  nes ted  be l t s  ex tend ing  ou t  to  14  b i l l i on  m i l es  (23  b i l l i on  k i l omete rs )
f rom the  s ta r .  The  i nne r  be l t s  –  wh ich  had  neve r  been  seen  be fo re  –  were  revea led  by  Webb fo r  the  f i r s t
t ime .  Labe l s  a t  l e f t  i nd ica te  the  i nd i v idua l  fea tu res .  A t  r i gh t ,  a  g rea t  dus t  c loud  i s  h igh l i gh ted  and
pu l lou ts  show i t  i n  two in f r a red  wave lengths :  23  and  25 .5  m ic rons .

Cred i t s :  NASA,  ESA ,  CSA ,  A .  Gáspár  (Un ive rs i ty  of  Ar i zona) .  Image  p rocess ing :  A .  Pagan  (STSc I )



NASA’s  James  Webb Space  Te lescope  has  obse rved  a  d i s tan t  p l ane t  ou ts ide  ou r  so l a r
sys tem –  and  un l i ke  any th ing  i n  i t  –  to  revea l  what  i s  l i ke l y  a  h igh l y  re f l ec t i ve  wor ld  w i th  a
s teamy a tmosphere .  I t ’ s  the  c loses t  l ook  ye t  a t  the  mys te r ious  wor ld ,  a  “m in i -Neptune”  tha t
was  l a rge l y  impenet rab le  to  p rev ious  obse rva t ions .

And  wh i l e  the  p l anet ,  ca l l ed  GJ  12 14  b ,  i s  too  hot  to  ha rbor  l i qu id-wate r  oceans ,  wate r  i n
vapor i zed  fo rm s t i l l  cou ld  be  a  ma jo r  pa r t  o f  i t s  a tmosphere .
“The  p l anet  i s  to ta l l y  b l anketed  by  some so r t  o f  haze  o r  c loud  l aye r , ”  sa id  E l i za  Kempton ,  a
resea rche r  a t  the  Un i ve rs i t y  o f  Mary l and  and  l ead  au tho r  o f  a  new paper ,  pub l i shed  i n  Natu re ,
on  the  p l anet .  “The  a tmosphere  j us t  rema ined  to ta l l y  h idden  f rom us  un t i l  t h i s  obse rva t ion . ”
She  noted  tha t ,  i f  i ndeed wate r- r i ch ,  the  p l anet  cou ld  have  been  a  “wate r  wor ld , ”  w i th  l a rge
amounts  o f  wate ry  and  i cy  mate r i a l  a t  the  t ime  o f  i t s  fo rmat ion .

To  penet ra te  such  a  th i ck  ba r r i e r ,  t he  resea rch  team took  a  chance  on  a  nove l  approach :  I n
add i t ion  to  mak ing  the  s tanda rd  obse rva t ion  –  captu r i ng  the  hos t  s ta r ’ s  l i gh t  tha t  has  f i l t e red
th rough  the  p l anet ’ s  a tmosphere  –  they  t r acked  GJ  12 14  b  th rough  nea r l y  i t s  en t i re  o rb i t
a round  the  s ta r .
The  obse rva t ion  demonst ra tes  the  power  o f  Webb ’ s  M id- In f ra red  I ns t rument  (M IR I ) ,  wh ich
v iews  wave lengths  o f  l i gh t  ou ts ide  the  pa r t  o f  the  e lec t romagnet i c  spect rum tha t  human eyes
can  see .  Us ing  MIR I ,  t he  resea rch  team was  ab le  to  c rea te  a  k ind  o f  “hea t  map”  o f  the  p l anet
as  i t  o rb i ted  the  s ta r .  The  hea t  map revea led  –  j us t  be fo re  the  p l anet ’ s  o rb i t  ca r r i ed  i t  beh ind
the  s ta r ,  and  as  i t  emerged on  the  o the r  s ide  –  both  i t s  day  and  n igh t  s ides ,  unve i l i ng  deta i l s
o f  the  a tmosphere ’ s  compos i t i on .

“The  ab i l i t y  to  ge t  a  fu l l  o rb i t  was  rea l l y  c r i t i ca l  to  unders tand  how the  p l anet  d i s t r ibu tes
hea t  f rom the  day  s ide  to  the  n igh t  s ide , ”  Kempton  sa id .  “The re ’ s  a  l o t  o f  cont ras t  be tween
day  and  n igh t .  The  n igh t  s ide  i s  co lde r  than  the  day  s ide . ”  I n  f ac t ,  t he  tempera tu res  sh i f ted
f rom 535  to  326  degrees  Fah renhe i t  ( f rom 279  to  165  degrees  Ce l s i us ) .
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Such  a  b ig  sh i f t  i s  on l y  poss ib le  i n  an  a tmosphere  made up  o f  heav ie r  mo lecu les ,  such  as  wate r
o r  methane ,  wh ich  appear  s im i l a r  when  obse rved  by  M IR I .  Tha t  means  the  a tmosphere  o f  GJ
12 14  b  i s  no t  composed ma in l y  o f  l i gh te r  hyd rogen  mo lecu les ,  Kempton  sa id ,  wh ich  i s  a
potent i a l l y  impor tan t  c l ue  to  the  p l anet ’ s  h i s to ry  and  fo rmat ion  –  and  pe rhaps  i t s  wate ry  s ta r t .
Th i s  i s  no t  a  p r imord ia l  a tmosphere , ”  she  sa id .  “ I t  does  not  re f l ec t  the  compos i t i on  o f  the  hos t
s ta r  i t  fo rmed a round .  I ns tead ,  i t  e i the r  l os t  a  l o t  o f  hyd rogen ,  i f  i t  s ta r ted  w i th  a  hyd rogen-
r i ch  a tmosphere ,  o r  i t  was  fo rmed f rom heav ie r  e lements  to  beg in  w i th  –  more  i cy ,  wate r- r i ch
mate r i a l . ”

Coo le r  Than  Expected

And wh i l e  the  p l anet  i s  ho t  by  human s tanda rds ,  i t  i s  much  coo le r  than  expected ,  Kempton
noted .  Tha t ’ s  because  i t s  unusua l l y  sh iny  a tmosphere ,  wh ich  came as  a  su rp r i se  to  the
resea rche rs ,  re f l ec ts  a  l a rge  f r ac t ion  o f  the  l i gh t  f rom i t s  pa ren t  s ta r  r a the r  than  absorb ing  i t
and  g row ing  hot te r .
The  new observa t ions  cou ld  open  the  door  to  deeper  know ledge  o f  a  p l ane t  t ype  sh rouded in
uncer ta in ty .  M in i -Neptunes  –  o r  sub-Neptunes  as  they ’ re  ca l l ed  i n  the  paper  –  a re  the  most
common type  o f  p l ane t  i n  the  ga l axy ,  bu t  mys te r ious  to  us  because  they  don ’ t  occu r  i n  ou r
so l a r  sys tem.  Measu rements  so  fa r  show they  a re  b road l y  s im i l a r  to ,  say ,  a  downs i zed  ve rs ion
o f  ou r  own Neptune .  Beyond tha t ,  l i t t l e  i s  known .

“Fo r  the  l a s t  a lmost  decade ,  the  on l y  th ing  we rea l l y  knew about  th i s  p l ane t  was  tha t  the
a tmosphere  was  c loudy  o r  hazy , ”  sa id  Rob Ze l l em ,  an  exop lanet  resea rche r  who works  w i th  co-
author  and  fe l l ow exop lanet  resea rche r  T i f f any  Ka ta r i a  a t  NASA’s  Je t  P ropu l s ion  Labora to ry  i n
Southe rn  Ca l i fo rn i a .  “Th i s  paper  has  rea l l y  coo l  imp l i ca t ions  fo r  add i t i ona l  de ta i l ed  c l imate
in te rp re ta t ions  –  to  look  a t  the  deta i l ed  phys ics  happen ing  i ns ide  th i s  p l ane t ’ s  a tmosphere . ”

The  new work  sugges ts  the  p l anet  m igh t  have  fo rmed fa r the r  f rom i t s  s ta r ,  a  t ype  known as  a
red  dwar f ,  t hen  sp i r a led  g radua l l y  i nward  to  i t s  p resent ,  c lose  o rb i t .  The  p l anet ’ s  yea r  –  one
orb i t  a round  the  s ta r  –  takes  on l y  1 .6  Ea r th  days .
“The  s imp les t  exp lana t ion ,  i f  you  f i nd  a  ve ry  wate r- r i ch  p l anet ,  i s  tha t  i t  fo rmed fa r the r  away
f rom the  hos t  s ta r , ”  Kempton  sa id .
Fu r the r  obse rva t ions  w i l l  be  needed to  p in  down more  deta i l s  about  GJ  12 14  b  as  we l l  a s  the
fo rmat ion  h i s to r i es  o f  o the r  p l ane ts  i n  the  m in i -Neptune  c l ass .  Wh i l e  a  wate ry  a tmosphere
seems l i ke l y  fo r  th i s  p l ane t ,  a  s ign i f i can t  methane  component  a l so  i s  poss ib le .  And  d raw ing
broader  conc lus ions  about  how min i -Neptunes  fo rm w i l l  r equ i re  more  o f  them to  be  obse rved
in  depth .
“By  observ ing  a  who le  popu lat ion  of  ob jects  l i ke  th i s ,  hopefu l l y  we  can  bu i ld  up  a  cons i s tent
s to ry , ”  Kempton  sa id .
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Compar i son  of  TOI-421  b  and  GJ  1214  b  to  Ea r th  and  Neptune
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NASA’s James Webb Space Telescope has enabled another long-sought scientif ic breakthrough, this
t ime for solar system scientists studying the origins of Earth’s abundant water. Using Webb’s
NIRSpec (Near-Infrared Spectrograph) instrument, astronomers have confirmed gas – specif ical ly
water vapor – around a comet in the main asteroid belt for the f irst t ime, indicating that water ice
from the primordial solar system can be preserved in that region. However, the successful detection
of water comes with a new puzzle: unl ike other comets, Comet 238P/Read had no detectable carbon
dioxide.

N A S A ’ S  W E B B  F I N D S  W A T E R ,
A N D  A  N E W  M Y S T E R Y ,  I N  R A R E

M A I N  B E L T  C O M E T

“Our water-soaked world,
teeming with l i fe and unique
in the universe as far as we
know, is something of a
mystery – we’re not sure
how al l  this water got here,”
said Stefanie Milam, Webb
deputy project scientist for
planetary science and a co-
author on the study
report ing the f inding. 
 “Understanding the history
of water distr ibution in the
solar system wil l  help us to
understand other planetary
systems, and if they could
be on their way to hosting
an Earth-l ike planet,” she
added.

Comet Read is a main belt
comet – an object that
resides in the main asteroid
belt but which periodical ly
displays a halo, or coma, and
tai l  l ike a comet. Main belt
comets themselves are a
fair ly new classif icat ion, and
Comet Read was one of the
original three comets used
to establ ish the category.
Before that ,  comets were
understood to reside in the
Kuiper Belt and Oort Cloud,
beyond the orbit of Neptune,
where their ices could be
preserved farther from the
Sun.

Th i s  image  of  Comet  238P/Read  was  captu red  by  the  N IRCam
(Near- In f ra red  Camera )  i ns t rument  on  NASA ’s  James  Webb Space
Te lescope  on  September  8  2022 .  I t  d i sp lays  the  hazy  ha lo  ca l l ed
the  coma and  ta i l  that  a re  cha racte r i s t i c  o f  comets  as  opposed  to
aste ro ids .  The  dusty  coma and  ta i l  r esu l t  f rom the  vapor i zat ion  of
i ces  as  the  Sun  warms  the  ma in  body  of  the  comet .
Cred i t s :  NASA ESA CSA M.  Ke l l ey  (Un ive rs i ty  of  Mary land) .  Image
process ing :  H .  Hs ieh  (P laneta ry  Sc ience  Ins t i tute )  A .  Pagan
(STSc I )

 F rozen  mate r i a l  t ha t  vapor i zes  as  they  approach  the  Sun  i s  what  g i ves  comets  the i r  d i s t i nc t i ve
coma and  s t reaming  ta i l ,  d i f fe ren t i a t i ng  them f rom as te ro ids .  Sc ien t i s t s  have  long  specu la ted  tha t
wate r  i ce  cou ld  be  p rese rved  i n  the  warmer  as te ro id  be l t ,  i n s ide  the  o rb i t  o f  Jup i te r ,  bu t  de f i n i t i ve
p roof  was  e lus i ve  –  un t i l  Webb .
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“ I n  the  pas t ,  we ’ ve  seen  ob jec ts  i n  the  ma in  be l t  w i th  a l l  t he  cha rac te r i s t i cs  o f  comets ,  bu t
on l y  w i th  th i s  p rec i se  spect ra l  da ta  f rom Webb can  we say  yes ,  i t ’ s  de f i n i te l y  wate r  i ce  tha t
i s  c rea t i ng  tha t  e f fec t , ”  exp la ined  as t ronomer  M ichae l  Ke l l ey  o f  the  Un i ve rs i t y  o f  Mary l and ,
l ead  au tho r  o f  the  s tudy .
“Wi th  Webb ’ s  obse rva t ions  o f  Comet  Read ,  we  can  now demonst ra te  tha t  wate r  i ce  f rom the
ea r l y  so l a r  sys tem can  be  p rese rved  i n  the  as te ro id  be l t , ”  Ke l l ey  sa id .

The  m iss ing  ca rbon  d iox ide  was  a  b igger  su rp r i se .  Typ ica l l y ,  ca rbon  d iox ide  makes  up  about
10  pe rcent  o f  the  vo l a t i l e  mate r i a l  i n  a  comet  tha t  can  be  eas i l y  vapor i zed  by  the  Sun ’ s  hea t .
The  sc ience  team presents  two poss ib le  exp lana t ions  fo r  the  l ack  o f  ca rbon  d iox ide .  One
poss ib i l i t y  i s  tha t  Comet  Read  had  ca rbon  d iox ide  when  i t  fo rmed but  has  los t  tha t  because
of  warm tempera tu res .
“Be ing  i n  the  as te ro id  be l t  fo r  a  l ong  t ime cou ld  do  i t  –  ca rbon  d iox ide  vapor i zes  more
eas i l y  than  wate r  i ce ,  and  cou ld  pe rco la te  ou t  ove r  b i l l i ons  o f  yea rs , ”  Ke l l ey  sa id .
A l te rna t i ve l y ,  he  sa id ,  Comet  Read  may  have  fo rmed in  a  pa r t i cu l a r l y  warm pocket  o f  the
so la r  sys tem ,  where  no  ca rbon  d iox ide  was  ava i l ab le .

The  nex t  s tep  i s  t ak ing  the  resea rch  beyond Comet  Read  to  see  how othe r  ma in  be l t  comets
compare ,  says  as t ronomer  He id i  Hamme l  o f  the  Assoc ia t ion  o f  Un i ve rs i t i es  fo r  Resea rch  i n
As t ronomy (AURA) ,  l ead  fo r  Webb ’ s  Guaran teed  T ime Observa t ions  fo r  so l a r  sys tem ob jec ts
and  co-author  o f  the  s tudy .  “These  ob jec ts  i n  the  as te ro id  be l t  a re  sma l l  and  fa in t ,  and  w i th
Webb we can  f i na l l y  see  what  i s  go ing  on  w i th  them and  d raw some conc lus ions .  Do  o the r
ma in  be l t  comets  a l so  l ack  ca rbon  d iox ide?  E i the r  way  i t  w i l l  be  exc i t i ng  to  f i nd  ou t , ”
Hamme l  sa id .
 

Th i s  g raph ic  p resentat ion  of  spect ra l  data  h igh l ights  a  key  s im i l a r i ty  and  d i f fe rence  between
observat ions  of  Comet  238P/Read  by  the  N IRSpec  (Near- In f ra red  Spect rograph)  i ns t rument  on
NASA’s  James  Webb Space  Te lescope  in  2022  and  observat ions  of  Comet  103P/Hart ley  2  by  NASA ’s
Deep  Impact  m iss ion  in  2010 .  Both  show a  d i s t inct  peak  in  the  reg ion  of  the  spect rum assoc ia ted
with  wate r .  F ind ing  th i s  i n  Comet  Read  was  a  s ign i f i cant  accompl i shment  fo r  Webb ,  as  i t  i s  i n  a
d i f fe rent  c lass  of  comets  than  Jup i te r- fami ly  comets  l i ke  Har t ley  2 ,  and  th i s  marks  the  f i r s t  t ime  that
a  gas  has  been  conf i rmed  in  such  a  ma in  be l t  comet .  However ,  Comet  Read  d id  not  show the
characte r i s t i c ,  expected  bump ind icat ing  the  p resence  of  ca rbon  d iox ide .
Cred i t s :  NASA,  ESA ,  CSA ,  and  J .  O lmsted  (STSc I )



NGC 346:
NGC 346 i s  a  s ta r  c l us te r  i n  a  nea rby  ga l axy ,  the  Sma l l  Mage l l an i c
C loud ,  about  200 ,000  l i gh t-yea rs  f rom Ea r th .  Webb shows  p lumes  and
a rcs  o f  gas  and  dus t  tha t  s ta r s  and  p l anets  use  as  sou rce  mate r i a l
du r i ng  the i r  fo rmat ion .  The  pu rp le  c loud  on  the  l e f t  seen  w i th  Chandra
i s  the  rema ins  o f  a  supernova  exp los ion  f rom a  mass i ve  s ta r .  The
Chandra  da ta  a l so  revea l s  young ,  ho t ,  and  mass i ve  s ta r s  tha t  send
power fu l  w inds  ou tward  f rom the i r  su r faces .  Add i t iona l  da ta  f rom
Hubb le  and  Sp i t ze r  i s  i nc luded ,  a long  w i th  suppor t i ng  da ta  f rom XMM-
Newton  and  ESO’s  New Techno logy  Te lescope .  (X- ray :  pu rp le  and
b lue ;  i n f r a red/opt i ca l :  red ,  g reen ,  b lue )

Fou r  compos i te  images  de l i ve r  dazz l i ng  v iews  f rom NASA 's  Chandra  X- ray  Observa to ry  and  James  Webb
Space  Te lescope  o f  two ga l ax ies ,  a  nebu la ,  and  a  s ta r  c l us te r .  Each  image  comb ines  Chandra ' s  X- rays  —  a
fo rm o f  h igh-energy  l i gh t  —  w i th  i n f r a red  da ta  f rom p rev ious l y  re leased  Webb images ,  bo th  o f  wh ich  a re
inv i s ib le  to  the  una ided  eye .  Da ta  f rom NASA 's  Hubb le  Space  Te lescope  (opt i ca l  l i gh t )  and  re t i red  Sp i t ze r
Space  Te lescope  ( i n f r a red ) ,  p l us  the  Eu ropean  Space  Agency ' s  XMM-Newton  (X- ray )  and  the  Eu ropean
Southe rn  Observa to ry ' s  New Techno logy  Te lescope  (opt i ca l )  i s  a l so  used .  These  cosmic  wonders  and
deta i l s  a re  made  ava i l ab le  by  mapp ing  the  da ta  to  co lo r s  tha t  humans  can  pe rce i ve

NASA'S CHANDRA, WEBB COMBINE FOR ARRESTING
VIEWS
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M16 (Eag le  Nebu la ) :
Mess ie r  16 ,  a l so  known as  the  Eag le  Nebu la ,  i s  a  f amous
reg ion  o f  the  sky  o f ten  re fe r red  to  as  the  “P i l l a r s  o f
Crea t ion . ”  The  Webb image  shows  the  da rk  co lumns  o f  gas
and  dus t  sh roud ing  the  few rema in ing  f l edg l i ng  s ta r s  j us t
be ing  fo rmed .  The  Chandra  sou rces ,  wh ich  look  l i ke  dots ,
a re  young  s ta r s  tha t  g i ve  o f f  cop ious  amounts  o f  X- rays .  (X-
ray :  red ,  b lue ;  i n f r a red :  red ,  g reen ,  b lue )

M74:
Mess ie r  74  i s  a l so  a  sp i r a l  ga l axy  —  l i ke  ou r  M i l ky  Way  —  tha t  we
see  face-on  f rom our  van tage  po in t  on  Ea r th .  I t  i s  about  32
mi l l i on  l i gh t-yea rs  away .  Mess ie r  74  i s  n i cknamed the  Phantom
Ga laxy  because  i t  i s  re l a t i ve l y  d im ,  mak ing  i t  ha rde r  to  spot  w i th
sma l l  te lescopes  than  o the r  ga l ax ies  i n  Cha r les  Mess ie r ’ s  f amous
ca ta log  f rom the  18 th  centu ry .  Webb out l i nes  gas  and  dus t  i n  the
in f ra red  wh i l e  Chandra  da ta  spot l i gh ts  h igh-energy  ac t i v i t y  f rom
sta rs  a t  X- ray  wave lengths .  Hubb le  opt i ca l  da ta  showcases
add i t iona l  s ta r s  and  dus t  a long  the  dus t  l anes .  (X- ray :  pu rp le ;
opt i ca l :  o range ,  cyan ,  b lue ,  i n f r a red :  g reen ,  ye l l ow ,  red ,  magenta )

NGC 1672 :
NGC 1672  i s  a  sp i r a l  ga l axy ,  bu t  one  tha t  as t ronomers  ca tegor i ze  as
a  “ba r red ”  sp i r a l .  I n  reg ions  c lose  to  the i r  cen te rs ,  the  a rms  o f  ba r red
sp i r a l  ga l ax ies  a re  most l y  i n  a  s t r a igh t  band  o f  s ta r s  ac ross  the
cente r  tha t  enc loses  the  co re ,  as  opposed  to  o the r  sp i r a l s  tha t  have
a rms  tha t  tw i s t  a l l  t he  way  to  the i r  co re .  The  Chandra  da ta  revea l s
compact  ob jec ts  l i ke  neut ron  s ta r s  o r  b l ack  ho les  pu l l i ng  mate r i a l
f rom compan ion  s ta r s  as  we l l  a s  the  remnants  o f  exp loded s ta r s .
Add i t iona l  da ta  f rom Hubb le  (opt i ca l  l i gh t )  he lps  f i l l  ou t  the  sp i r a l
a rms  w i th  dus t  and  gas ,  wh i l e  Webb da ta  shows  dus t  and  gas  i n  the
ga laxy ’ s  sp i r a l  a rms .  (X- ray :  pu rp le ;  opt i ca l :  red ,  g reen ,  b lue ;
i n f r a red :  red ,  g reen ,  b lue )

Cred i t s :  X- ray :  Chandra :  NASA/CXC/SAO,  XMM:  ESA/XMM-Newton ;  IR :  JWST :  NASA/ESA/CSA/STSc I ,  Sp i t ze r :
NASA/JPL/Ca lTech ;  Opt i ca l :  Hubb le :  NASA/ESA/STSc I ,  ESO



            A  wate r  vapor  p lume f rom Satu rn ’ s  moon Ence ladus  spann ing  more  than  6 ,000  m i l es  –  nea r l y  the
d i s tance  f rom Los  Ange les ,  Ca l i fo rn i a  to  Buenos  A i res ,  A rgent ina  –  has  been  detec ted  by  resea rche rs  us ing
NASA’s  James  Webb Space  Te lescope .  Not  on l y  i s  th i s  the  f i r s t  t ime  such  a  wate r  em iss ion  has  been  seen
over  such  an  expans i ve  d i s tance ,  bu t  Webb i s  a l so  g i v i ng  sc ien t i s t s  a  d i rec t  l ook ,  fo r  the  f i r s t  t ime ,  a t  how
th i s  em iss ion  feeds  the  wate r  supp l y  fo r  the  en t i re  sys tem o f  Sa tu rn  and  i t s  r i ngs .
Ence ladus ,  an  ocean  wor ld  about  fou r  pe rcent  the  s i ze  o f  Ea r th ,  j u s t  3 13  m i l es  ac ross ,  i s  one  o f  the  most
exc i t i ng  sc ien t i f i c  t a rge ts  i n  ou r  so l a r  sys tem in  the  sea rch  fo r  l i f e  beyond Ea r th .  Sandwiched  between  the
moon ’ s  i cy  ou te r  c rus t  and  i t s  rocky  co re  i s  a  g loba l  rese rvo i r  o f  sa l t y  wate r .  Geyse r- l i ke  vo lcanos  spew
je ts  o f  i ce  pa r t i c l es ,  wate r  vapor ,  and  o rgan ic  chemica l s  ou t  o f  c rev ices  i n  the  moon ’ s  su r face  i n fo rma l l y
ca l l ed  ‘ t i ge r  s t r ipes . ’

37

GALACTICA

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

J U N E  2 0 2 3

JWST Maps Surpr is ing ly  Large P lume

Jet t ing  From Saturn ’s  Moon Ence ladus

“When I was looking at the data, at first, I was thinking I had to be wrong. It was just so shocking to detect a
water plume more than 20 times the size of the moon,” said lead author Geronimo Villanueva of NASA’s
Goddard Space Flight Center in Greenbelt, Maryland. “The water plume extends far beyond its release region at
the southern pole.”
The length of the plume was not the only characteristic that intrigued researchers. The rate at which the water
vapor is gushing out, about 79 gallons per second, is also particularly impressive. At this rate, you could fill an
Olympic-sized swimming pool in just a couple of hours. In comparison, doing so with a garden hose on Earth
would take more than 2 weeks.
The Cassini orbiter spent over a decade exploring the Saturnian system, and not only imaged the plumes of
Enceladus for the first time but flew directly through them and sampled what they were made of. While
Cassini’s position within the Saturnian system provided invaluable insights into this distant moon, Webb’s
unique view from the Sun-Earth Lagrange Point 2 one million miles from Earth, along with the remarkable
sensitivity of its Integral Field Unit aboard the NIRSpec (Near-Infrared Spectrograph) Instrument, is offering
new context.
“The orbit of Enceladus around Saturn is relatively quick, just 33 hours. As it whips around Saturn, the moon
and its jets are basically spitting off water, leaving a halo, almost like a donut, in its wake,” said Villanueva. “In
the Webb observations, not only was the plume huge, but there was just water absolutely everywhere.”
This fuzzy donut of water that appeared ‘everywhere,’ described as a torus, is co-located with Saturn’s
outermost and widest ring – the dense “E-ring.”
The Webb observations directly demonstrate how the moon’s water vapor plumes feed the torus. By analyzing
the Webb data, astronomers have determined roughly 30 percent of the water stays within this torus, and the
other 70 percent escapes to supply the rest of the Saturnian system of water.

Credits: NASA, ESA, CSA, STScI, Leah Hustak (STScI)

New images from Webb’s NIRSpec (Near-Infrared Spectrograph) have
revealed a water vapor plume jetting from the southern pole of Enceladus,
extending out more than 20 times the size of the moon itself.

NASA’s James Webb Space Telescope shows a water
vapor plume jetting from the southern pole of Saturn’s
moon Enceladus
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The Discovery: 
Scientists identified water vapor in the atmosphere of WASP-18 b, and made a temperature map of the
planet as it slipped behind, and reappeared from, its star. This event is known as a secondary eclipse.
Scientists can read the combined light from star and planet, then refine the measurements from just the
star as the planet moves behind it.
The same side, known as the dayside, of WASP-18 b always faces the star, just as the same side of the
Moon always faces Earth. The temperature, or brightness, map shows a huge change in temperature – up to
1,000 degrees – from the hottest point facing the star to the terminator, where day and night sides of the
tidally-locked planet meet in permanent twilight.
‘‘JWST is giving us the sensitivity to make much more detailed maps of hot giant planets like WASP-18 b
than ever before. This is the first time a planet has been mapped with JWST, and it’s really exciting to see
that some of what our models predicted, such as a sharp drop in temperature away from the point on the
planet directly facing the star, is actually seen in the data!’’ said Megan Mansfield, a Sagan Fellow at the
University of Arizona, and one of the authors of the paper describing the results. 
The team mapped temperature gradients across the day side of the planet. Given how much cooler the
planet is at the terminator, there is likely something hindering winds from efficiently redistributing heat to
the night side. But what is affecting the winds is still a mystery.
‘‘The brightness map of WASP-18 b shows a lack of east-west winds that is best matched by models with
atmospheric drag. One possible explanation is that this planet has a strong magnetic field, which would be
an exciting discovery!’’ said co-author Ryan Challener, of the University of Michigan.

Webb Maps and Finds Traces of Water
in an Ultra-hot Gas Giant's Atmosphere
There’s an intriguing exoplanet out there – 400 light years out there – that is so tantalizing that
astronomers have been studying it since its discovery in 2009. A year for WASP-18 b, one orbit
around its star (slightly larger than our Sun), takes just 23 hours. There’s nothing like it in our solar
system. In addition to observatories on the ground, NASA’s Hubble, Chandra, TESS, and Spitzer
space telescopes have all observed WASP-18 b, an ultra-hot gas giant 10 times more massive than
Jupiter. Now astronomers have taken a look with NASA’s James Webb Space Telescope and the
‘‘firsts’’ keep coming.
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One interpretation of the eclipse map is that magnetic effects force the winds to blow from the planet’s
equator up over the North pole and down over the South pole, instead of East-West, as we would
otherwise expect.
Researchers recorded temperature changes at different elevations of the gas giant planet’s layers of
atmosphere. They saw temperatures increase with elevation, varying by hundreds of degrees.  
The spectrum of the planet’s atmosphere clearly shows multiple small but precisely measured water
features, present despite the extreme temperatures of almost 5,000 degrees Fahrenheit (2,700 C). It’s so
hot that it would tear most water molecules apart, so still seeing its presence speaks to Webb’s
extraordinary sensitivity to detect remaining water. The amounts recorded in WASP-18 b’s atmosphere
indicate water vapor is present at various elevations.

The team obtained the thermal emission spectrum of WASP-18 b by measuring the amount of light it emits
over NASA’s James Webb Space Telescope’s NIRISS SOSS 0.85-2.8 um wavelength range, capturing 65% of
the total energy emitted by the planet. WASP-18 b is so hot on the day side of this tidally-locked planet
(the same side always faces its star, as the Moon to Earth) that water vapor molecules would break apart.
The Webb Telescope directly observed water vapor on the planet in even relatively small amounts,
indicating the sensitivity of the observatory. Credit: NASA/JPL-Caltech (R. Hurt/IPAC).

‘‘It was a great feeling to look at WASP-18 b’s JWST spectrum for the first time and see the subtle but
precisely measured signature of water,’’ said Louis-Philippe Coulombe, a graduate student at the University
of Montreal and lead author of the WASP-18 b paper. ‘‘Using such measurements, we will be able to detect
such molecules for a wide range of planets in the years to come!’’
Researchers looked at WASP-18 b for about six hours with one of Webb’s instruments, the Near-Infrared
Imager and Slitless Spectrograph (NIRISS), contributed by the Canadian Space Agency.
‘‘Because the water features in this spectrum are so subtle, they were difficult to identify in previous
observations. That made it really exciting to finally see water features with these JWST observations,’’ said
Anjali Piette, a postdoctoral fellow at the Carnegie Institution for Science and one of the authors of the
new research.
‘‘By analyzing WASP-18b’s spectrum, we not only learn about the various molecules that can be found in its
atmosphere but also about the way it formed. We find from our observations that WASP-18 b’s
composition is very similar to that of its star, meaning it most likely formed from the leftover gas that was
present just after the star was born,’’ Coulombe said. ‘‘Those results are very valuable to get a clear picture
of how strange planets like WASP-18 b, which have no counterpart in our solar system, come to exist.’’



Saturn
Poorly placed morning planet. Moon close
on 10 June.

BRIGHT DEEP SKY OBJECTS

LUNAR CALENDAR
IMPORTANCE OF MOON

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

Mercury
The planet makes a disappointing
morning appearance but is best mid to
late June. The Moon is nearby on 16 June.

Venus
Spectacular evening planet. The greatest
eastern elongation is on 4 June. Visibility
deteriorating. Moon nearby on 21 June.

Mars
Low evening planet, which is best at the
start of June when crossing M44, the
Beehive Cluster. 

Uranus
Uranus is closer to the sun so not visible
this month.

Neptune
Neptune is a morning object but lost in the
dawn twilight, so tricky to view.

PLANETS VISIBILITY

The M81 and M82 galaxies appear
close together in our sky, and they’re
near the famous Big Dipper asterism, in
the constellation Ursa Major, the
Greater Bear. M81 (Bode's Galaxy) is a
spiral galaxy that lies 11.8 million light-
years away, while M82 (The Cigar
Galaxy) is an irregular galaxy at roughly
the same distance away from Earth. 

The Hercules Cluster in the
constellation Hercules also known as
M13 is considered to be the finest
globular cluster in the northern half of
the heavens. It’s found in a star
pattern called the Keystone a
lopsided square between the two
brightest stars of northern spring and
summer, Vega and Arcturus. 

Jupiter
Low morning planet. Waning crescent
Moon to the north of Jupiter on 14 June.

Messier 6 (M6), also known as the Butterfly
Cluster, is a bright open cluster located in
the southern constellation Scorpius.
Messier 6 was named the Butterfly Cluster
by the American astronomer Robert
Burnham, who described it as a “charming
group whose arrangement suggests the
outline of a butterfly with open wings.” 
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Messier 7 (M7), also known as
Ptolemy’s Cluster, is a bright open
cluster in Scorpius constellation. It has
the designation NGC 6475 in the
New General Catalogue. With a visual
magnitude of 3.3 and an apparent
diameter of 80 arc minutes – more
than twice the apparent size of the
full Moon – Ptolemy’s Cluster is an
easy naked-eye target.
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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/


Syracuse 4B & Heinrich Hertz (H2Sat) is going to be launched on Sat Jun 17, 2023,
07:16 IST from Kourou, French Guiana. 

It is the last flight of Ariane 5, after 117 flights. In 27 years of service, Ariane 5 has
launched dozens of commercial payloads, as well as multiple major scientific missions
(XMM Newton, Rosetta, Herschel, Planck, BepiColombo, JWST, and JUICE), and
Europe's very first spacecraft, the ATV.

Syracuse 4B is a French military communications satellite built by Thales Alenia
Space. Heinrich Hertz (H2Sat) is a small geostationary communications satellite built
by OHB System and the German Aerospace Center (DLR) to explore and test new
broadband communications technologies.

Heinrich Hertz
The German Heinrich Hertz or H2Sat aims to explore and test new communications
technologies in space at a technical and scientific level in order to determine how
broadband communications, for example, can result in high data rates for mobile final
users.

Mission objectives are:
* Scientific/technical verification of hardware and software and scientific
experiments in the area of communications.
* Preparations/testing of pre-operational Satcom services for German (public-sector)
users. (Image Credits: NASA/Chris Gunn)

SYRACUSE 4B & HEINRICH HERTZ
(H2SAT)
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ROCKET LAUNCHES IN JUNE 2023



A United Launch Alliance (ULA) Delta IV Heavy
rocket is launching the NROL-68 mission for
the National Reconnaissance Office (NRO).
Liftoff will occur from Space Launch Complex-
37 (SLC-37) at Cape Canaveral Space Force
Station, Florida on June 21, 2023.

A United Launch Alliance (ULA) Delta IV Heavy
rocket is launching the NROL-68 mission for
the National Reconnaissance Office (NRO).
Liftoff will occur from Space Launch Complex-
37 at Cape Canaveral Space Force Station,
Florida.

When the United States needs eyes and ears in
critical places where no human can reach – be
it over the most rugged terrain or through the
most hostile territory – it turns to the NRO. The
NRO is the Intelligence Community agency
responsible for developing, acquiring, launching
and operating America’s reconnais sance
satellites, as well as operating associ ated data
processing facilities in support of national
security.

The NRO uses a variety of satellites to meet
mission needs—from small sats to more tradi- 
tional, larger satellites. This allows the NRO to
pursue a hybrid architecture designed to pro- 
vide global coverage against a wide range of
intelligence requirements, carry out research
and development efforts, and assist emergen cy
and disaster relief efforts in the U.S. and
around the world. The NRO never loses focus
on who they are working to protect: our nation
and its citizens.
(Image Credits: United Launch Alliance )

DELTA IV HEAVY TO
LAUNCH NROL-68
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       Agency        

 
Russ i an  Federa l  Space  Agency

(ROSCOSMOS)  –  RFSA
Type :  Government

Abbrev i a t ion :  RFSA
Admin i s t r a t ion :  Admin i s t r a to r :  Yu r i

Bo r i sov
Founded :  1992

Launchers :  Soyuz
Spacecra f t :  Soyuz

Count ry :  RUS
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SOYUZ 2.1B/FREGAT-M

 METEOR-M NO.2-3

TUE ,  JUNE 27 ,  2023  
17 :04  IST

Meteor-M No .2-3
Type :  Ea r th  Sc ience
Launch  Cost :  $48 ,500 ,000
Meteor-M sa te l l i t es  a re  a  new
genera t ion  o f  Russ i an  meteoro log ica l
sa te l l i t es  to  rep lace  the  Meteor-3M
ser ies .  

     
      Locat ion

Cosmodrome S i te  1S ,  
Vos tochny  Cosmodrome ,  S ibe r i a ,  Russ i an  Federa t ion
Rocket
13  rockets  have  l aunched f rom Vos tochny  Cosmodrome ,
S ibe r i a ,  Russ i an  Federa t ion .
       
       Rocket

Soyuz  2 . 1b  F regat-M –  P rogress  Rocket  Space  Cente r
Fami l y :  Soyuz
Length :  46 .3  m
Diamete r :  10 .3  m
Launch  Mass :  3 13  T
Low Ea r th  Orb i t  Capac i t y :  8200  kg
The  Soyuz  2 . 1b  F regat-M was  manufac tu red  by  P rogress
Rocket  Space  Cente r  w i th  the  f i r s t  l aunch  on  2008-07-
26 .  Soyuz-2 ,  GRAU index  14A14 ,  i s  the  co l l ec t i ve
des igna t ion  fo r  the  2 1s t-centu ry  ve rs ion  o f  the  Russ i an
Soyuz  rocket .

(Image Credits: ROSCOSMOS Soyuz_2_metop )



SpaceX Launches - June 2023

About :
Fa l con  9  Sta r l i nk  6-4 : :
A  ba tch  o f  sa te l l i t es
fo r  the  Sta r l i nk  mega-
cons te l l a t ion  -
SpaceX ' s  p ro jec t  fo r
space-based  In te rne t
commun ica t ion  sys tem.
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Where :
Cape  Canave ra l  Space
Force  Sta t ion  -  SLC 40

When :
June  0 1 ,  2023
T ime :
04 :34  PM IST

About  SpaceX:
Sta r l i nk  i s  a  sate l l i te  i n te rnet
conste l l a t ion  operated  by
SpaceX ,  p rov id ing  sate l l i te
In te rnet  access  coverage  to
over  53  count r ies .  I t  a l so  a ims
for  g loba l  mob i le  phone  se rv ice
af te r  2023 .  SpaceX s ta r ted
launch ing  Sta r l i nk  sate l l i tes  i n
2019 .   ( Image  c red i t s :  SpaceX)
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SpaceX i s  schedu led  to  l aunch  a  
 rocket  as  pa r t  o f  the  sma l l sat
R ideshare .  The  l aunch  i s  schedu led  fo r
June  8th .  T ranspor te r  8  i s  a  ded icated
r ideshare  m iss ion  by  SpaceX .  

T R A N S P O R T E R  8  -  D E D I C A T E D
S P A C E X  R I D E S H A R E

SpaceX ’s  Sma l lSa t  R idesha re  P rogram prov ides  sma l l  sa te l l i t e  opera to rs  w i th  regu la r l y
schedu led ,  ded ica ted  Fa lcon  9  r idesha re  m iss ions  to  SSO fo r  ESPA c l ass  pay loads  fo r  as
low as  $275 ,000  pe r  m iss ion ,  wh ich  i nc ludes  up  to  50kg  o f  pay load  mass .

Fa lcon  9 ,  the  wor ld ’ s  f i r s t  o rb i t a l -c l ass  reusab le  rocket ,  i s  manufac tu red  and  opera ted  by
SpaceX fo r  the  re l i ab le  and  sa fe  t r anspor t  o f  peop le  and  pay loads  to  Ea r th  o rb i t  and
beyond .

Sma l l sa t  R idesha re  p rogram i s  des igned  to  p rov ide  low-cos t  access  to  space  fo r  sma l l e r
pay loads .  Here  a re  the  deta i l s :

COST AS LOW AS $275K
$275k  fo r  50kg  to  SSO w i th  add i t i ona l  mass  a t
$5 .5k/kg .  A f fo rdab le  ra tes  a re  a l so  ava i l ab le  to
Mid- Inc l i na t ion  LEO,  GTO,  and  TL I .

SCHEDULE CERTAINTY
SSO miss ions  approx imate l y  eve ry  4
months .  F requent  l aunches  to  m id-
inc l i na t ion .  I nqu i re  fo r  o the r  o rb i t s .

CONTRACT FLEXIB IL ITY
I f  you r  pay load  i s  de l ayed ,  app l y  100% o f  the
mon ies  pa id  toward  the  cos t  o f  rebook ing  on  a
fu tu re  m iss ion ,  sub jec t  to  a  10% rebook ing  fee .

(Image credits: SpaceX)



M o b i l i t y :  c r u i s e ,  c o m m e r c i a l  s h i p p i n g ,  a e r o
T e l e c o m :  t e l c o ,  m o b i l e  n e t w o r k  o p e r a t o r s ,  c l o u d  p r o v i d e r s
G o v e r n m e n t :  m i l i t a r y ,  g o v e r n m e n t  a g e n c i e s ,  n o n - g o v e r n m e n t a l  o r g a n i z a t i o n s
E n t e r p r i s e :  o i l  a n d  g a s ,  m i n i n g

F i f t h  a n d  s i x t h  o f  a  c o n s t e l l a t i o n  o f  e l e v e n  h i g h - t h r o u g h p u t  c o m m u n i c a t i o n s  s a t e l l i t e s  i n
M e d i u m  E a r t h  O r b i t  ( M E O )  b u i l t  b y  B o e i n g  a n d  o p e r a t e d  b y  S E S  i s  t o  b e  l a u n c h e d  o n  F r i  J u n

9 t h ,  2 0 2 3  a t  1 1 : 0 0  A M  I S T .
O 3 b  m P O W E R  i s  a  c o m m u n i c a t i o n s  s a t e l l i t e  s y s t e m  c u r r e n t l y  u n d e r  c o n s t r u c t i o n  a n d
d e p l o y m e n t .  T h e  f i r s t  t w o  s a t e l l i t e s  w e r e  l a u n c h e d  o n  1 6  D e c e m b e r  2 0 2 2  a n d  c o m m e r c i a l
s e r v i c e  i s  e x p e c t e d  t o  b e g i n  i n  Q 3  2 0 2 3 .  I t  i s  o w n e d  a n d  o p e r a t e d  b y  S E S ,  O 3 b  m P O W E R
i n i t i a l l y  c o m p r i s e s  1 1  h i g h - t h r o u g h p u t  a n d  l o w - l a t e n c y  s a t e l l i t e s  i n  a  m e d i u m  E a r t h  o r b i t
( M E O ) ,  a l o n g  w i t h  g r o u n d  i n f r a s t r u c t u r e  a n d  i n t e l l i g e n t  s o f t w a r e ,  t o  p r o v i d e  m u l t i p l e  t e r a b i t s
o f  g l o b a l  b r o a d b a n d  c o n n e c t i v i t y  f o r  a p p l i c a t i o n s  i n c l u d i n g  c e l l u l a r  b a c k h a u l  t o  r e m o t e  r u r a l
l o c a t i o n s  a n d  s i m u l t a n e o u s  i n t e r n a t i o n a l  I P  t r u n k i n g .

T h e  O 3 b  m P O W E R  s a t e l l i t e s  u s e  f u l l y  s h a p a b l e  a n d  s t e e r a b l e  s p o t  b e a m s  t h a t  c a n  b e  s h i f t e d
a n d  s c a l e d  i n  r e a l - t i m e  t o  s u i t  i n d i v i d u a l  u s e r s .  T h e  s a t e l l i t e s  w i l l  j o i n  S E S '  e x i s t i n g
c o n s t e l l a t i o n  o f  2 0  f i r s t - g e n e r a t i o n  O 3 b  s a t e l l i t e s  i n  M E O  a n d  o p e r a t e  i n  c o n j u n c t i o n  w i t h
t h e m  a n d  t h e  S E S  f l e e t  o f  g e o s t a t i o n a r y  s a t e l l i t e s .  

F r o m  M E O ,  t h e  O 3 b  m P O W E R  s a t e l l i t e s  c a n  d e l i v e r  h i g h - b a n d w i d t h  c o n n e c t i v i t y  b e t w e e n
l a t i t u d e s  5 0 °  N  a n d  5 0 °  S  ( c o v e r i n g  9 6 %  o f  t h e  g l o b a l  p o p u l a t i o n )  t o  m o b i l e  a n d / o r  r e m o t e
t e r m i n a l s  o f  0 . 3  m  t o  5 . 5  m ,  a n d  i s  e x p e c t e d  t o  f i n d  a p p l i c a t i o n  i n  t h e  f o l l o w i n g  m a r k e t s :

P r o p o s e d  a d d i t i o n a l  s a t e l l i t e s  o p e r a t i n g  i n  a  s e c o n d  m e d i u m  e a r t h  o r b i t  a t  a n  i n c l i n a t i o n  o f
7 0 °  w o u l d  g i v e  n e a r - c o m p l e t e  g l o b a l  c o v e r a g e .  ( I m a g e  C r e d i t s :  L a  N a c i o n / Z U M A
P r e s s / p i c t u r e  a l l i a n c e )
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I ndones ia ’ s  Pas i f i k  Sate l i t  Nusanta ra  (PSN)  has  ea r l i e r  o rdered  a  h igh-th roughput  sate l l i te  f rom
Boe ing  to  l aunch  on  a  SpaceX Fa lcon  9  on  June  19 ,  2023 ,  a t  1 1 :00  AM IST .

The  Nusanta ra  L ima  Sate l l i t e  a ims  to  de l i ve r  160  g igab i t s  pe r  second (Gbps )  o f  capac i t y  ac ross
the  I ndones i an  a rch ipe l ago  and  su r round ing  count r i es .

PSN sa id  the  sa te l l i t e  w i l l  augment  capac i t y  on  the  SATR IA-1  sa te l l i t e  Tha les  A len i a  Space  i s
bu i l d ing  fo r  a  l aunch  i n  2023 ,  wh ich  togethe r  wou ld  make  i t  one  o f  the  b igges t  sa te l l i t e  capac i t y
p rov ide rs  i n  As i a .

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

“Th i s  p ro jec t  shows  tha t  desp i te  the  pandemic  s i tua t ion ,  the  acce le ra t ion  o f  d ig i t a l
t r ans fo rmat ion  cont inues  to  be  deve loped in  p rov id ing  connect i v i t y  ac ross  the  I ndones i an
Arch ipe l ago , ”  sa id  Johnny  G .  P l a te ,  I ndones i a ’ s  M in i s te r  o f  Commun ica t ions  and  In fo rmat i cs .

P l a te  sa id  Nusanta ra  L ima  Sate l l i t e  w i l l  p rov ide  140  Gbps  o f  capac i t y  ove r  I ndones i a .  

About  80  Gbps  w i l l  be  used  by  BAKT I ,  an  I ndones i an  government  agency ,  fo r  what  i t  ca l l s  Hot
Backup  Sate l l i t e  (HBS)  to  de l i ve r  se rv i ces  to  remote  p l aces  i n  I ndones i a  where  te r res t r i a l
commun ica t ions  a re  unava i l ab le .  

P l a te  sa id ,  “The  ba l ance  o f  20  Gbps  w i l l  be  se rv ing  Ma lays i a  and  the  Ph i l i pp ines . ”

Boe ing ,  wh ich  de l i ve red  I ndones i a ’ s  f i r s t  te lecoms sa te l l i t e  Pa l apa  A1  i n  1976 ,  sa id  the  sa te l l i t e
w i l l  be  based  on  i t s  702MP p la t fo rm .  (Cred i t s :  Space  news ,  Image  c red i t s :  Tha les  A len i a  Space )



Venus's orbit  l ies c loser to the Sun than the Earth 's ,  meaning i t  a lways appears c lose to the Sun and is
lost in the Sun's g lare much of the t ime.
I t  is  observable for a few months each t ime i t  reaches the greatest separat ion from the Sun – moments
referred to as greatest e longat ion.

On these occasions ,  Venus is so br ight and conspicuous that i t  becomes the th i rd br ightest object in
the sky after the Sun and Moon. I t  is  often cal led the morning star or the evening star .

These appar i t ions repeat roughly once every 1 .6 years ,  taking place a lternately in the morning and
evening skies ,  depending on whether Venus l ies to the east of the Sun or to the west . ( Image credits :
Earthsky)

V e n u s  w i l l  b e  a t  i t s  g r e a t e s t  e l o n g a t i o n  –  f a r t h e s t  f r o m  t h e  s u n s e t  –  o n  J u n e  4 ,  2 0 2 3 .

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

d a r k  s k y ,  l o o k  f o r  M a r s  i n  t h e  c o n s t e l l a t i o n  C a n c e r .  
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ASTRONOMICAL EVENTS - JUNE 2023

Venus came into v iew after
sunset in December 2022 and wi l l
be v is ib le in the evening sky
throughout the ear ly months of
2023. The greatest e longat ion –
when Venus wi l l  be farthest from
the sunset – wi l l  happen in ear ly
June. Afterward,  Venus wi l l
quick ly s ink toward the sunset as
it  races toward i ts sweep
between the Earth and sun
around mid-August 2023.

VENUS
ELONGATION EAST
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JUNE SOLSTICE 2023

Shortest Day in the South
Conversely, the day of the June solstice is the shortest day of the year in the Southern
Hemisphere. Here, too, the effect is greater the farther a location is away from the equator.

Why Is It Called a “Solstice?”
During a year, the subsolar point—the spot on the Earth's surface directly beneath the Sun—slowly
moves along a north-south axis. Having reached its southernmost point at the December solstice,
it stops and starts moving northward unti l  it crosses the equator on the day of the March equinox. 

At the June solstice, which marks the northernmost point of its journey, it stops again to start its
journey back toward the south.

This is how the solstices got their name: the term comes from the Latin words sol and sistere,
meaning “Sun” and “to stand sti l l ” .

Init ial ly ,  the naming arose from observations of how the Sun’s apparent path across the sky
changes sl ightly from one day to the next, which is caused by the same process as the subsolar
point 's movement described above.

In the months leading up to the June solstice, the posit ion of sunrise and sunset creeps northward.
On the day of the solstice, it reaches its northernmost point. After that, the dai ly path of the Sun
across the sky begins to creep southward again.

The June solstice is when the Sun is
directly above the Tropic of Cancer in
the Northern Hemisphere. This is the
northernmost latitude it reaches during
the year. After the solstice, it begins
moving south again. This year, it occurs
on Wed, Jun 21, 2023, at 8:27 PM.
Longest Day in the North
Since the Northern Hemisphere is t i lted
toward the Sun in June, it receives more
sunl ight during the day. The North Pole's
t i lt toward the Sun is greatest at the
solstice, so this event marks the longest
day of the year north of the equator.
This effect is most signif icant in locations that are farther away from the equator. In tropical
areas, the longest day is just a l itt le longer than 12 hours. In the temperate zone, it is signif icantly
longer; and places within the Arctic Circle experience Midnight Sun or polar day, when the Sun
does not set at night.

(Credits: Time and Date)



F r o m  1 s t  o f  J u n e  t o  4 t h  o f  J u n e ,  t h e  r e d  p l a n e t ,  M a r s ,  w i l l  b e  t r a n s i t i n g  t h r o u g h  t h e
B e e h i v e  c l u s t e r ( M 4 4 ) .  T h e  s p e c t a c u l a r  s i g h t  w i l l  b e  v i s i b l e  d u r i n g  t h e  e v e n i n g s ,  r i g h t
a f t e r  t h e  s u n s e t .  T o  f i n d  M a r s ,  l o o k  f o r  b r i l l i a n t  V e n u s  i n  t h e  w e s t ,  w h i c h  i s  a t
m a g n i t u d e  - 4 . 3 ;  M a r s  w i l l  b e  r i g h t  a b o v e  i t  a t  m a g n i t u d e  1 . 5 2 .

O n  t h e  e v e n i n g s  o f  J u n e  1  a n d  2 ,  2 0 2 3 ,  y o u  c a n  s p o t  M a r s  a s  i t  p a s s e s  t h r o u g h  a
b a c k g r o u n d  B e e h i v e  s t a r  c l u s t e r  i n  C a n c e r .  M a r s  a p p e a r s  a s  a  b i g ,  b r i g h t  r u b y
s u r r o u n d e d  b y  t i n y  d i a m o n d s  o f  d i s t a n t  s t a r s .  A i m  y o u r  b i n o c u l a r s  a t  t h e  r e d  p l a n e t  t o
s e e  t h e  s p a r k l i n g  b a c k g r o u n d  s t a r  c l u s t e r .  W h i l e  y o u  c a n  s p o t  t h e  c l u s t e r  w i t h  y o u r
e y e s  a l o n e ,  t h e y  w i l l  a p p e a r  a s  a  m i s t y  p a t c h .  H o w e v e r ,  w i t h  o p t i c a l  a i d ,  t h e  t r u e
n a t u r e  o f  t h i s  s t a r  c l u s t e r  c o m e s  a l i v e .
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 A n  o p e n  c l u s t e r  s p a n n i n g  s o m e  1 5  l i g h t -
y e a r s ,  M 4 4  h o l d s  1 , 0 0 0  s t a r s  o r  s o  a n d
c o v e r s  a b o u t  3  f u l l  m o o n s  ( 1 . 5  d e g r e e s )  i n
t h e  s k y  i n  t h e  c o n s t e l l a t i o n  C a n c e r .
V i s i b l e  t o  t h e  u n a i d e d  e y e ,  M 4 4  h a s  b e e n
r e c o g n i z e d  s i n c e  a n t i q u i t y .  

I t  i s  d e s c r i b e d  a s  a  f a i n t  c l o u d  o r
c e l e s t i a l  m i s t  l o n g  b e f o r e  b e i n g  i n c l u d e d
a s  t h e  4 4 t h  e n t r y  i n  C h a r l e s  M e s s i e r ' s
1 8 t h - c e n t u r y  c a t a l o g ,  t h e  c l u s t e r  w a s  n o t
r e s o l v e d  i n t o  i t s  i n d i v i d u a l  s t a r s  u n t i l
t e l e s c o p e s  w e r e  a v a i l a b l e .  I t  i s  a  p o p u l a r
t a r g e t  f o r  m o d e r n ,  b i n o c u l a r - e q u i p p e d
s k y  g a z e r s ,  t h e  c l u s t e r ' s  f e w  y e l l o w i s h -
t i n t e d ,  c o o l ,  r e d  g i a n t s  a r e  s c a t t e r e d
t h r o u g h  t h e  f i e l d  o f  i t s  b r i g h t e r  h o t  b l u e
m a i n  s e q u e n c e  s t a r s  i n  t h i s  t e l e s c o p i c
g r o u p  s n a p s h o t .  

A b o u t  t h e  B e e h i v e  c l u s t e r :
A  m e r e  6 0 0  l i g h t - y e a r s  a w a y ,  t h e  B e e h i v e  c l u s t e r  o r  M 4 4  i s  o n e  o f  t h e  c l o s e s t  s t a r
c l u s t e r s  t o  o u r  s o l a r  s y s t e m .  A l s o  k n o w n  a s  t h e  P r a e s e p e  i t s  s t a r s  a r e  y o u n g
t h o u g h ,  a b o u t  6 0 0  m i l l i o n  y e a r s  o l d  c o m p a r e d  t o  o u r  S u n ' s  4 . 5  b i l l i o n  y e a r s .  B a s e d
o n  s i m i l a r  a g e s  a n d  m o t i o n  t h r o u g h  s p a c e ,  M 4 4  a n d  t h e  e v e n  c l o s e r  H y a d e s  s t a r
c l u s t e r  i n  T a u r u s  a r e  t h o u g h t  t o  h a v e  b e e n  b o r n  t o g e t h e r  i n  t h e  s a m e  l a r g e
m o l e c u l a r  c l o u d .  ( I m a g e  c r e d i t s :  S t e l l a r i u m  a n d  E a r t h s k y . o r g )
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CONJUNCTIONS FOR THE MONTH
C o n j u n c t i o n  -  O c c a s i o n a l l y  t w o  o r  m o r e  o b j e c t s  m e e t  u p  w i t h  e a c h  o t h e r  i n
o u r  s k y .  A s t r o n o m e r s  u s e  t h e  w o r d  c o n j u n c t i o n  t o  d e s c r i b e  t h e s e  m e e t i n g s .
T e c h n i c a l l y  s p e a k i n g ,  o b j e c t s  a r e  s a i d  t o  b e  i n  c o n j u n c t i o n  i n  t h a t  i n s t a n t
w h e n  t h e y  h a v e  t h e  s a m e  r i g h t  a s c e n s i o n  o n  o u r  s k y ’ s  d o m e .  P r a c t i c a l l y
s p e a k i n g ,  o b j e c t s  i n  c o n j u n c t i o n  w i l l  l i k e l y  b e  v i s i b l e  n e a r  e a c h  o t h e r  f o r
s o m e  d a y s .
T h e  w o r d  c o n j u n c t i o n  c o m e s  f r o m  L a t i n ,  m e a n i n g  t o  j o i n  t o g e t h e r .  M a y b e
y o u  r e m e m b e r  t h e  o l d  C o n j u n c t i o n  J u n c t i o n  c a r t o o n s  f r o m  t h e  1 9 7 0 s .  I n
l a n g u a g e ,  c o n j u n c t i o n s  r e l a t e  t o  c l a u s e s  b r o u g h t  t o g e t h e r  i n  s e n t e n c e s  w i t h
w o r d s  l i k e  a n d .  I n  a s t r o n o m y ,  c o n j u n c t i o n s  r e l a t e  t o  t w o  o r  m o r e  o b j e c t s
b r o u g h t  t o g e t h e r  i n  t h e  s k y .
A n  a s t r o n o m i c a l  c o n j u n c t i o n  d e s c r i b e s  a  f e w  d i f f e r e n t  t y p e s  o f  m e e t i n g s .
T h e  f i r s t  t w o  t y p e s  w e ’ r e  d e s c r i b i n g  h e r e  –  i n f e r i o r  a n d  s u p e r i o r
c o n j u n c t i o n s  –  i n v o l v e  t h e  s u n  a n d  t h u s  c a n ’ t  b e  s e e n .

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om
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O n  J u n e  1 0 ,  2 0 2 3 .  t h e  p l a n e t
S a t u r n  w i l l  a p p e a r  v e r y  c l o s e  t o
t h e  M o o n .  T h e  p a i r  w i l l  b e  s e e n
t o g e t h e r  a t  n i g h t  r i g h t  a f t e r  i t
r i s e s .  T h e y  w i l l  b e  i n  t h e  e a s t e r n
d i r e c t i o n .  M o o n  i s  a t  a  m a g n i t u d e
o f  - 1 0 . 7 7  a n d  S a t u r n  h a s  a
m a g n i t u d e  o f  - 0 . 8 .
T h e  M o o n  a n d  S a t u r n  w i l l  s h a r e
t h e  s a m e  r i g h t  a s c e n s i o n ,  w i t h
t h e  M o o n  p a s s i n g  2 ° 5 8 '  t o  t h e
s o u t h  o f  S a t u r n .  T h e  M o o n  w i l l
b e  2 1  d a y s  o l d .  Place: Chennai / Date: 10th June/ Time:12.30 AM

O n  J u n e  1 4 ,  2 0 2 3 ,  M o o n  a n d
t h e  p l a n e t  J u p i t e r  w i l l  a p p e a r
v e r y  c l o s e  t o  e a c h  o t h e r  i n
t h e  e a r l y  m o r n i n g .  T h e y  w i l l
b e  i n  t h e  e a s t e r n  d i r e c t i o n .
M o o n  i s  a t  a  m a g n i t u d e  o f
- 8 . 5 3 ,  a n d  t h e  p l a n e t  J u p i t e r
i s  a t  a  m a g n i t u d e  o f  - 2 . 1 4 .

T h e  M o o n  a n d  J u p i t e r  w i l l
s h a r e  t h e  s a m e  r i g h t
a s c e n s i o n ,  w i t h  t h e  M o o n
p a s s i n g  1 ° 3 0 '  t o  t h e  n o r t h  o f
J u p i t e r .  T h e  M o o n  w i l l  b e  2 6
d a y s  o l d .Place: Chennai / Date: 14th June/ Time: 4.30 AM

 CONJUNCTION OF MOON AND SATURN 

 CONJUNCTION OF MOON AND JUPITER



Place: Chennai / Date: 13th June / Time:8.30PM

Beehive
Cluster
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T h e  w a x i n g  c r e s c e n t  m o o n  w i l l  g l o w  n e a r  t h e  p l a n e t s  V e n u s  a n d  M a r s ,  p l u s  t h e
b r i g h t  s t a r  R e g u l u s  i n  L e o  t h e  L i o n ,  o n  t h e  e v e n i n g s  o f  J u n e  2 2  a n d  2 3 ,  2 0 2 3 .  I t
w i l l  a l s o  l i e  n e a r  t h e  d i m  s t a r  p a t t e r n  –  o r  a s t e r i s m  –  k n o w n  a s  t h e  S i c k l e .
M o o n  w i l l  b e  f o u r  d a y s  o l d  a t  a  m a g n i t u d e  o f  - 8 . 2 0 ,  w h i l e  V e n u s  a n d  M a r s  w i l l  b e
a t  - 4 . 5 8  a n d  1 . 7 1 .
The conjunction wi l l  be vis ible r ight after sunset unti l  they set around 21:30.  
( Image credits Earthsky.org)

Place: Chennai / Date: 22nd June / Time: 8.00PM

In the evenings of June 13, Venus buzzes by

the beehive star cluster.

Venus – our sky’s brightest planet – will take

on the role of queen bee when it passes by

the Beehive star(M44) cluster on June 12 and

13, 2023. Look west shortly after darkness

falls for this exciting and beautiful sight. 

M44 is one of the closest star clusters to our

solar system. An open cluster spanning some

15 light-years holds 1,000 stars and covers

about 3 full moons (1.5 degrees) in the sky in

the constellation Cancer. Visible to the

unaided eye, M44 has been recognized since

antiquity.

Thus, Venus will be at a magnitude of -4.49,

and the Beehive cluster will be at a

magnitude of 3.10. The pair will be visible

right after sunset until soon it sets at 21:30.

 CONJUNCTION OF VENUS AND BEEHIVE CLUSTER

 CONJUNCTION OF MOON, VENUS AND MARS



With our current rate of progress in space missions, it is reasonable to say that we
are going to colonize other parts of the solar system faster than previously
expected. In March 2019, Elon Musk said that we could make a self-sustaining city
on Mars by 2050 if we start by 2024 and take 10 orbital synchronizations. In 2022,
Elon Musk said that he predicts a mission to Mars by 2029. So, it can be expected
that we wil l  have a city on Mars by 2060 (keeping 5 years more in hand). After that,
we would be an interstel lar species! Our civi l ization would get a second chance to
fix the mass extinction that might take place due to global warming! It would al l  be
amazing! Right now, it is hard to imagine getting a phone cal l  from any place
outside of the Earth. Then, it would be the real ity! 

President of the lunar embassy, Chris Lamar has already claimed the moon! And he
has been sel l ing land on the moon for 42 years! Basical ly ,  Chris’s father wanted to
own real estate. But, real estate on Earth was way too expensive! So one night,
when he looked up at the sky, he didn’t only see the moon, he saw a Real Estate
opportunity! He studied the Outer Space Treaty of 1967 and saw that it had no
mention of individual property owners! That, was when he wrote a letter to the UN
claiming the Moon as his own! He never got a reply to that letter , so he took it as a
yes! And that’s how Chris and his father became real estate agents.
They did not stop after sel l ing the moon! They started to sel l  the rest of the solar
system in the same way! Currently , they sel l  land on Mercury, Venus, Mars, Moon,
and Io. They also have future plans of expanding it !

Can space be
owned?

Nikhilesh B
IAstronomer Member

STUDENT'S CORNER
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Now there are two possibi l i t ies about what is going to happen in the future to this
extraordinary business. One- UN is going to announce this business as fraud and al l
their hard work wil l  be a gimmick. Second- the UN is going to approve this business
and Chris and his father wi l l  be r ich. Maybe the r ichest people on the planet!
But this could also lead to other problems… if the UN approves this business it
would mean anyone could own anything in space! We also would not have laws to
control them. It would be easier to control 199 countries than treat 8 bi l l ion people,
each one l ike a separate nation. It would also be a hard t ime knowing which
property is owned by whom. It would be l ike a civi l  war between everyone!
Al l of this is dependent on the decision of the UN. We can just hope that no war
starts due to this advancement of humanity. Any global war now, with our weapons
of mass destruction is the extinction of humanity. So… just hope for the good.



J 1 4 0 7 b  i s  t h e  f i r s t  b r o w n  d w a r f  o r  a n  e x o p l a n e t  d i s c o v e r e d  b y  t h e  t r a n s i t
m e t h o d ,  t h e  t r a n s i t  m e t h o d  i s  t h e  m e t h o d  o f  f i n d i n g  p l a n e t s ,  s t a r s ,  o r  m o o n s ,
b y  w a i t i n g  u n t i l  t h e y  p a s s  b y  s o m e t h i n g .  A s t r o n o m e r s  f o u n d  t h a t  J 1 4 0 7 b  h a s  3 0
r i n g  s y s t e m s  a n d  s i n c e  t h e  l i g h t  h a s  b e e n  b e n t  b y  t h e  r i n g s  w e  c a n  e s t i m a t e
t h a t  t h e  d i a m e t e r  i s  a p p r o x i m a t e l y  1 2 0  m i l l i o n  k i l o m e t e r s  a n d  2 0 0  t i m e s  b i g g e r
t h a n  S a t u r n ’ s  r i n g s ,  J 1 4 0 7 B  r e v o l v e s  a r o u n d  t h e  s t a r  V 1 4 0 0  C e n t a u r i ,  w h i c h  i s
a n  o v a l  l o o k i n g  s t a r ,  i t  I  a l s o  c a l l e d  1 S W A S P  J 1 4 0 7 4 7 .  T h e  d i s t a n c e  f r o m  E a r t h
t o  J 1 4 0 7 B  i s  4 3 3 . 8  l i g h t  y e a r s .  O n e  l i g h t  y e a r  i s  t h e  d i s t a n c e  t r a v e l e d  b y  l i g h t
i n  1  y e a r .  

A s  t h e r e  a r e  s m a l l  r i n g  g a p s  i n  b e t w e e n  e a c h  r i n g  s y s t e m  a s t r o n o m e r s  h a v e
p r e d i c t e d  t h e  e x i s t e n c e  o f  a  c o u p l e  o f  m o o n s  a t  l e a s t  o n e  m o o n  t h e  s i z e  o f
E a r t h  o r  M a r s .  T h e  m a s s  o f   J 1 4 0 7 B  i s  d i f f i c u l t  t o  d e t e r m i n e  b u t  i t  i s  e s t i m a t e d
t o  b e  a r o u n d  1 0  t o  4 0  J u p i t e r  m a s s e s .  T h e  o n e  a n d  o n l y  w a y  w e  h a v e  t o
o b s e r v e  J 1 4 0 7 B  i s  d u r i n g  i t s  e c l i p s e  w h i c h  l e t  u s  s t u d y  i t s  p h y s i c a l - c h e m i c a l
p r o p e r t i e s .  S o m e  s t u d i e s  p r o v e  t h a t  J 1 4 0 7 B  h a s  2  m o r e  r i n g  s y s t e m s  w h e n  i t
w a s  d i s c o v e r e d  i n  t h e  y e a r  2 0 1 2 .  I n  a  c o u p l e  o f  d a y s ,  w e  c a n  s e e  t h i s  p l a n e t
t r a n s i t  i n  f r o n t  o f  i t s  s t a r ,  t h e  s t a r  c a n  b e  v i s i b l e  t h r o u g h  s m a l l  a m a t e u r
t e l e s c o p e s ,  

J 1 4 0 7 B  i s  a  y o u n g  p l a n e t  w e l l  1 6  m i l l i o n  y e a r s  o l d  w h i c h  i s  a c t u a l l y  n o t  y o u n g
f o r  u s ,  t h e  E a r t h  a n d  t h e  s u n  a r e  4 . 5  b i l l i o n  y e a r s  o l d  w h i c h  i s  s u r e  a  l o n g  t i m e ,
b u t  i s  y o u n g  c o m p a r e d  t o  t h e  o t h e r  e x o p l a n e t s ,  i f  t h e  s u n  w a s  r e p l a c e d  b y
J 1 4 0 7 B  t h e  r i n g s  w o u l d  n e a r l y  r e a c h  e a r t h !  I t s  o r b i t a l  p e r i o d  i s  3 . 5  t o  1 3 . 8
y e a r s  a n d  i t s  s u r f a c e  t e m p e r a t u r e  i s  a r o u n d  5 4 8 3 . 8 5  d e g r e e  C e l s i u s ,  i t s  p a r e n t
s t a r  i s  a  G - t y p e  s t a r ,  a n d  t h e  d i s t a n c e  b e t w e e n  t h e  s t a r  a n d  E a r t h  i s  4 3 4  l i g h t
y e a r s .  J 1 4 0 7 B  w a s  d i s c o v e r e d  i n  a  5 6 - d a y  e c l i p s e .  I f  i t  h a d  e v e r  r e p l a c e d
S a t u r n  t h e  r i n g s  c a n  b e  s e e n  b r i g h t e r  t h a n  t h e  m o o n .
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Sourajit Mandal
IAstronomer Member

THE LORD OF THE RINGS
J1407B

I t  w a s  d i s c o v e r e d  b y  a s t r o n o m e r  E r i c  M a m a j e k  a t  t h e  U n i v e r s i t y  o f  R o c h e s t e r
a n d  h i s  c o - a u t h o r  f r o m  t h e  L e i d e n  O b s e r v a t o r y ,  N e t h e r l a n d s ,  d i s c o v e r e d  t h a t
t h e  r i n g  s y s t e m  i s  m u c h  l a r g e r  a n d  h e a v i e r  t h a n  t h e  r i n g  s y s t e m  o f  S a t u r n .  T h e
r i n g  s y s t e m  –  t h e  f i r s t  o f  i t s  k i n d  t o  b e  f o u n d  o u t s i d e  o u r  s o l a r  s y s t e m  w a s
d i s c o v e r e d  i n  2 0 1 2  b y  a  t e a m  l e d  b y  R o c h e s t e r ’ s  E r i c  M a m a j e k .  I n  t h e  m o s t
r e c e n t  s t u d y  a l s o  l e d  b y  K e n w o r t h y ,  a d a p t i v e  o p t i c s  a n d  D o p p l e r  s p e c t r o s c o p y
w e r e  u s e d  t o  e s t i m a t e  t h e  m a s s  o f  t h e  r i n g e d  o b j e c t .  

T h e i r  c o n c l u s i o n s  b a s e d  o n  t h e s e  a n d  p r e v i o u s  p a p e r s  o n  t h e  i n t r i g u i n g  s y s t e m
J 1 4 0 7  i s  t h a t  t h e  c o m p a n i o n  i s  l i k e l y  t o  b e  a  g i a n t  p l a n e t  –  n o t  y e t  s e e n  –  w i t h
a  g i g a n t i c  r i n g  s y s t e m  r e s p o n s i b l e  f o r  t h e  r e p e a t e d  d i m m i n g  o f  J 1 4 0 7 ’ s  l i g h t .
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Nikhilesh B, IastronomerSun captured by Kalkin Bansal, Club student

Star Trail by Daksh Rathi,
Iastronomer

Crescent moon captured  by Kalkin Bansal,
 Club Student

Penumbral Eclipse captured by Kalkin Bansal, Club Student

Daksh Rathi, Iastronomer

Stacked image of M64 galaxy captured by
Shaurya Baitule, Iastronomer
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Moon trail captured by 
Ms. Priyadharshini, Educator, SPACE

Moon, Venus and Mars trail captured by 
Mr. Ranjith Kumar E, Sr Educator, SPACE

Star trail captured by Ms. Sakshi Sheoran, Educator, SPACE

Venus and Moon trail captured by Ms. Sruthi Suresh, Educator, SPACE

Star trail captured by Mr. Ankur Chhabra, Educator, SPACE

Milkyway captured by Mr. Ankur Chhabra,
Educator, SPACE

Penumbral Lunar Eclipse Captured by Mr. Yogesh Joshi, Program Incharge, Astro
Tourism India Pvt. Ltd

Penumbral Lunar Eclipse trail
Captured by Mr. Ranjith Kumar E, Sr

Educator, SPACE



Eugene Parker
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Charles Messier
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Eugene Newman Parker (June 10, 1927 – March 15, 2022) was an American solar and plasma
physicist. In the 1950s he proposed the existence of the solar wind and that the magnetic field
in the outer Solar System would be in the shape of a Parker spiral, predictions that were later
confirmed by spacecraft measurements. In May 2017, NASA renamed the spacecraft from the
Solar Probe Plus to the Parker Solar Probe in honor of astrophysicist Eugene Parker. This was
the first time NASA named a spacecraft for a living individual. The spacecraft was launched on
12 August 2018.

Charles Messier (26 June 1730 – 12 April 1817) was a French astronomer. He witnessed the
spectacular Comet Klinkenberg-Chéseaux, which ignited his passion for astronomy. He learned
to use astronomical tools and became a skilled observer. He discovered over a dozen comets,
earning him the nickname “Comet Ferret” from King Louis XV. Messier had compiled a list of
103 objects in the night sky using his observations with various telescopes and the discoveries
of other astronomers. The catalog was revised in the 20th century and now contains 110 objects.
Amateur astronomers today use Messier’s catalog as a guide to some of the most exciting and
detailed cosmic sights that can be viewed from the Northern Hemisphere.



BHASKARA I
On June 7th ,  1979,  India launched their  F i rst  Exper imental  Remote Sensing Satel l i te bui l t- in fu l l
in  India .  The onboard TV camera imager ies were used in the f ie ld of  Hydrology and Forestry .
Rich sc ient if ic  data sent by SAMIR was used for  oceanographic studies .

HISTORICAL EVENTS HAPPENED IN JUNE
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The satel l i te is  named after  the famous 7th Century mathematic ian Bhaskara I .  He was the f i rst
scholar  to wr ite numbers in  the decimal  number system. The weight of  the satel l i te was 442 Kg
at launch and was launched by the Intercosmos launch vehic le ,  C-1 Intercosmos from Volgograd
Launch Stat ion ,  Russ ia .  The satel l i te was placed at an Apogee of 399 km and a Per igee of 394
km, with an inc l inat ion of 50.6° .
Onboard the satel l i te were two te levis ion cameras that operated in the v is ib le and near-
infrared spectrum. SAMIR,  which stands for  Satel l i te microwave radiometer  was another
payload that studied the water  vapor ,  ocean state ,  the l iquid water  content in  the atmosphere ,
and so on.  I t  operated at 19 and 22 GHz.  The satel l i te sent many extensive data that was used
for  studies inc luding oceanographic studies .  The nominal  miss ion l i fe was one year .  The
satel l i te ’s  orbita l  l i fe  was about ten years .  I t  re-entered in  1989.  The second s imi lar  satel l i te ,
the Bhaskara-I I  was launched in November 1981.  ( Image credits :  jagran.com)



On June 13 ,  1983,  P ioneer  10 became the f i rst  human-made object  to pass
outs ide Pluto 's  orbit  and leave the centra l  so lar  system.
Pioneer 10 is  cons idered one of  the most successfu l  spacecraft  of  a l l  t ime.  The
spacecraft  was des igned for  deep-space explorat ion when i t  was launched in
1972 ,  which was anyth ing beyond the moon.  

Dur ing i ts  l i fet ime,  the spacecraft  sent  back numerous data a long the way .  I t
ach ieved a breakaway speed of  32 ,400 mph as soon as i t  was launched,  be ing
the fasted man-made object  to leave the Earth .  I t  shot past  the moon in a
mere 11  hours and crossed Mars '  orb i t  in  just  12 weeks .  I t  was moving at  the
speed of  82 ,000 mph when i t  passed Jupi ter  on Dec 3 ,  1973 .  Upon reach ing
Jupi ter ,  P ioneer 10 sent  back the f i rs t  d i rect  observat ions and c lose-up images
of the so lar  system's la rgest  p lanet .  I t  was data f rom Pioneer 10 that  conf i rmed
that  Jupi ter  is  most ly  a  l iqu id p lanet .

P ioneer 10 kept on sending the data as i t  reached the end of  the Solar  system,
which was cons idered anyth ing after  P luto 's  orb i t .  The sc ient i f ic  miss ion ended
in the year  1997 .  But  a l l  the contacts were terminated when the spacecraft  sent
i ts  last  t ransmiss ion of  te lemetry data on Apr i l  27 ,  2002.  
To everyone 's  surpr ise ,  NASA's Deep Space Network rece ived a f ina l ,  fa int
s igna l  on January 22 ,  2003 ,  and i t ' s  been s i lent  ever  s ince .  Even though we lost
contact  forever ,  the spacecraft  i s  cont inu ing i ts  journey through interste l la r
space.  R ight  now,  i t  i s  headed toward the br ightest  star  of  the Taurus
conste l la t ion ,  A ldebaran ,  which forms the Bu l l ' s  eye .  As per  NASA sc ient is ts ,  i t
i s  expected to take about 2 mi l l ion years .  

Or ig ina l ly ,  P ioneer 10 's  miss ion was intended to go for  on ly  21  months ,  but  i t
has lasted 25 years .  As pro ject  manager Larry  Lasher  sa id ,  " I  guess you cou ld
say we got our  money 's  worth . ( Image credi ts :  Nat iona l  A i r  and Space Museum)
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I n  an  e r a  whe re  women  we re  s t r ugg l i ng  to  ge t  p rope r  educa t i on ,  Va l en t i na  Te reshkova  became
the  F i r s t  Woman  to  go  to  Space .  The  Russ i an  space  agency ,  ROSCOSMOS ,  was  no t  on l y
success fu l  i n  send i ng  t he  F i r s t  Man  to  space  i n  196 1  bu t  a l so  succeeded  i n  send i ng  t he  Woman .  

THE FIRST
WOMAN TO 

 SPACE!
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Af te r  Yu r i  Gaga r i n  became  the  f i r s t  man  i n  space  i n
196 1 ,  Te reshkova  vo l un tee red  fo r  t he  Sov i e t  space
p rog ram .  A l t hough  she  d id  no t  have  any  expe r i ence
as  a  p i l o t ,  s he  was  accep ted  i n to  t he  p rog ram
because  o f  he r  1 26  pa r achu te  j umps .  A t  t he  t ime ,
cosmonau t s  had  to  pa r achu te  f r om the i r  capsu l e s
seconds  be fo re  t hey  h i t  t he  g round  on  r e tu rn i ng  to
Ea r t h .

On  16  Feb rua r y  1962 ,  ou t  o f  mo re  t han  400
app l i c an t s ,  f i v e  women  we re  se l ec ted  to  j o i n  t he
cosmonau t  co rps :  Ta t yana  Kuzne t sova ,  I r i n a
So lovyova ,  Zhanna  Yo rk i na ,  Va l en t i na  Ponomaryova ,
and  Va l en t i na  Te reshkova .  The  g roup  spen t  seve ra l
mon ths  i n  t r a i n i ng ,  wh i ch  i nc l uded  we igh t l e s s
f l i gh t s ,  i so l a t i on  t e s t s ,  cen t r i f uge  te s t s ,  1 20
pa rachu te  j umps ,  and  p i l o t  t r a i n i ng  i n  j e t  a i r c r a f t .
A f te r  a  two-hou r  coun tdown ,  Vos tok  6  l i f t ed  o f f
w i t hou t  f au l t  and ,  w i t h i n  hou r s ,  s he  was  i n
commun i ca t i on  w i t h  Bykovsky  i n  Vos tok  5 ,  ma rk i ng
the  second  t ime  t ha t  two  manned  spacec ra f t  we re
i n  space  a t  t he  same  t ime .  W i th  t he  r ad io  ca l l  s i gn
‘Cha i ka ’  ( ‘ s eagu l l ’ ) ,  Te reshkova  had  become the
f i r s t  woman  i n  space  a t  t he  age  o f  26 .
He r  m i s s i on  l a s ted  j u s t  unde r  t h ree  days  ( two  days ,
23  hou r s ,  and  1 2  m inu tes ) .  W i th  a  s i ng l e  f l i gh t ,  s he
had  l ogged  more  f l i gh t  t ime  t han  a l l  t he  US  Mercu r y
as t ronau t s  who  had  f l own  to  t ha t  da te  comb ined .
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On June  18 ,  1 983 ,  NASA As t ronau t  Sa l l y  K .  R i de  became  the  f i r s t  Amer i can  woman  i n  space ,
when  she  l aunched  w i t h  he r  f ou r  c rewmates  aboa rd  t he  Space  Shu t t l e  Cha l l enge r  on  m i s s i on
STS-7 .   R i de  and  f i ve  o the r  women  had  been  se l ec ted  i n  1978  fo r  NASA As t ronau t  G roup  8 ,  t he
f i r s t  Amer i can  se l ec t i on  c l a s s  to  i nc l ude  f ema le s .   W i t h  t he  adven t  o f  t he  space  shu t t l e ,  NASA
expanded  a s t ronau t  se l ec t i on  f r om on l y  p i l o t s  t o  sc i en t i s t s  and  eng i nee r s ,  and  women  became
e l i g i b l e  f o r  se l ec t i on .   NASA announced  R ide  and  he r  c l a s sma tes  to  t he  pub l i c  on  J an .  1 6 ,  1 978 .

Du r i ng  t he  s i x -day  m i s s i on ,  t he  mos t  comp lex  i n  t he  shu t t l e  p rog ram to  da te ,  t he  c rew  l aunched
two  commerc i a l  commun i ca t i ons  sa te l l i t e s ,  An i k  C3  fo r  Canada ’ s  Te l e sa t  and  Pa l apa  B2  fo r
I ndones i a .   R i de  used  t he  Shu t t l e ’ s  r obo t i c  a rm  to  dep loy  t he  f i r s t  Shu t t l e  Pa l l e t  Sa te l l i t e
(SPAS-01 )  and  re t r i e ve  i t  two  days  l a t e r ,  t he  f i r s t  t ime  t he  Shu t t l e  was  used  to  r e tu rn  a
spacec ra f t  t o  Ea r t h .   The  SPAS-01  sa te l l i t e  took  some  amaz i ng  pho tog raphs  o f  Cha l l enge r  a s
the  two  spacec ra f t  f l ew  i n  f o rma t i on .   A l t hough  o r i g i na l l y  p l anned  to  conduc t  t he  f i r s t  shu t t l e
l and i ng  a t  Kennedy  Space  Cen te r ,  i n c l emen t  wea the r  i n  F l o r i da  fo r ced  a  d i ve r s i on  to  Edwa rds
A i r  Fo rce  Base  i n  Ca l i f o rn i a .   Touchdown  occu r red  June  24 .

THE  FIRST  AMERICAN WOMEN TO  SPACE

R ide ’ s  l aunch  on  STS-7  occu r red
a lmos t  to  t he  day  o f  t he  20 th
ann i ve r sa r y  o f  t he  l aunch  o f  t he
f i r s t  woman  i n  space ,  Sov i e t
cosmonau t  Va l en t i na  V .  Te reshkova .
Sa l l y  R ide  and  Va l en t i na
Te reshkova  made  the i r  ma rks  i n
h i s to r y .   I n  t he i r  own  ways ,  t he  two
were  t r a i l b l a ze r s  f o r  women  who
fo l l owed  i n  t he i r  f oo t s teps  i n  t he
conques t  o f  space .



The  Tunguska  even t  i s  t he  l a rges t  impac t  even t  on  Ea r t h  i n  r eco rded  h i s to r y .  S tud i e s  have
y i e l ded  d i f f e ren t  e s t ima tes  o f  t he  meteo ro id ' s  s i ze ,  on  t he  o rde r  o f  60  to  190  mete r s  ( 200  to
620  f ee t ) ,  depend ing  on  whe the r  t he  body  was  a  comet  o r  a  dense r  a s te ro id .

I t  i s  e s t ima ted  t ha t  t he  Tunguska  exp los i on  knocked  down  some  80  m i l l i on  t r ees  ove r  an
a rea  o f  2 , 1 50  km2  (830  sq  m i )  and  t ha t  t he  shock  wave  f rom the  b l a s t  wou ld  have  measu red
5 .0  on  t he  R i ch te r  magn i t ude  sca l e .  An  exp los i on  o f  t h i s  magn i t ude  wou ld  be  capab le  o f
des t roy i ng  a  l a rge  met ropo l i t an  a rea ,  bu t ,  due  to  t he  r emoteness  o f  t he  l oca t i on ,  no  human
fa t a l i t i e s  we re  o f f i c i a l l y  documen ted .  Seve ra l  r epo r t s  have  i nd i ca ted  t ha t  two  peop le  may
have  d i ed  i n  t he  even t ;  howeve r ,  t hese  dea ths  r ema in  uno f f i c i a l .  Th i s  even t  has  he lped  to
spa rk  d i s cuss i on  o f  a s te ro id  impac t  a vo idance .
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On the  morn i ng  o f  30  June  1908  (N .S . )  eno rmous  exp los ion  tha t  i s  e s t imated  to  have  occu r red
at  7 : 14  AM p lu s  o r  m inus  one  m inu te ,  a t  an  a l t i t ude  o f  5– 10  km ( 15 ,000–30 ,000  fee t ) ,
f l a t ten i ng  some  2 ,000  squa re  km (500 ,000  ac res )  and  cha r r i ng  more  than  100  squa re  km o f
p ine  fo re s t  nea r  t he  Podkamennaya  Tunguska  R i ve r  i n  cen t ra l  S ibe r i a  (60 °55 ′  N  101 °57 ′  E ) ,
Rus s i a .  The  ene rgy  o f  the  exp los ion  i s  e s t imated  to  have  been  equ i va l en t  to  the  exp los i ve
fo rce  o f  a s  much  a s  15  megatons  o f  TNT—a  thousand  t imes  more  power fu l  t han  the  a tom ic
bomb  d ropped  on  H i ro sh ima ,  Japan ,  on  Augus t  6 ,  1945 .  
The  exp los ion  i s  gene ra l l y  a t t r i bu ted  to  the  a i r  bu r s t  o f  a  meteo ro id  o r  a s te ro id .  I t  i s
c l a s s i f i ed  a s  an  impact  event ,  even  though  no  impact  c r a te r  has  been  found ;  t he  ob jec t  i s
thought  to  have  d i s i n teg ra ted  a t  an  a l t i t ude  o f  5  to  10  k i l omete r s  ( 3  to  6  m i l e s )  r a the r  t han
to  have  h i t  t he  su r face  o f  the  ea r th .

THE  TUNGUSKA EVENT

EFFECT OF
THE 

IMPACT

(Image credits: NASA)
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ACROSS
5 .  The f i r s t  modu le  of  the ISS _____?
6.  Which was the f i r s t  space stat ion?
7 .  What  was the name of  the Japanese Space
stat ion?
8 .  Who was the f i r s t  ast ronaut  in  the space
stat ion?
9 .  Ind ia ' s  future space stat ion named as
______?

DOWN
1 .  Who has been on the ISS the longest?
2 .  What  was the name of  the Ch inese space
stat ion?
3 .  The ISS was the s ize of  a  ________ f ie ld?
4 .  How many t imes does ISS revo lve around the
Earth  in  a  day?
6 .  Which was the f i r s t  space stat ion launched
by NASA?

Find the names of the famous Asteroids from the mixed
letters and mark them.
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