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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



O n  1 5 t h  A p r i l  2 0 2 3 ,  t h e  S P A C E  g r o u p  c e l e b r a t e d  i t s  2 3 r d  F o u n d a t i o n  D a y  i n  D e l h i  a n d
C h e n n a i .  W e  w e r e  r e m i n d e d  o f  t h e  c o r e  v a l u e s  t h a t  o u r  F o u n d e r  &  C M D ,  D r .  S a c h i n
B a h m b a ,  a n d  C E O  &  M D ,  M r .  S h i v a m  G u p t a ,  i n s t i l l e d  i n  u s  -  i n t e g r i t y ,  a c c o u n t a b i l i t y ,
t e a m w o r k ,  a n d  e x c e l l e n c e .  W e  t o o k  t h e  o p p o r t u n i t y  t o  a c k n o w l e d g e  t h e  h a r d  w o r k  a n d
d e d i c a t i o n  o f  o u r  t e a m  m e m b e r s  b y  g i v i n g  o u t  a w a r d s  t o  t h o s e  w h o  w e n t  a b o v e  a n d
b e y o n d  t h e i r  c a l l  o f  d u t y .  T h i s  w a s  f o l l o w e d  b y  t h e  m o s t  a w a i t e d  m o m e n t  w i t h  t h e
s p e c i a l  m e n t i o n  o f  “ S p a c i a n  o f  t h e  Y e a r  2 0 2 2 ” ,  a w a r d e d  t o  M r .  R a n j i t h  K u m a r  E .

A company ' s  f ounda t i on  day  ce l eb r a t i on  i s  an  exce l l en t  oppo r t un i t y  t o  acknow ledge  t he
v i s i on  and  ha rd  wo rk  o f  t he  peop l e  who  es t ab l i s hed  t he  o rgan i z a t i on .  We  ce l eb r a ted  t he
occas i on  w i t h  a  r ange  o f  t eam bond i ng  ac t i v i t i e s  and  f un- f i l l ed  games ,  i n c l ud i ng  mus i c
and  dance .  To  add  to  t he  f e s t i v e  a tmosphe re ,  we  o rgan i zed  a  de l i c i ous  p i z za  pa r t y  t ha t
ou r  t eam membe r s  t ho rough l y  en j o yed .  I t  was  hea r t en i ng  to  see  ou r  emp loyees  come
toge the r  and  make  memor i e s  t ha t  w i l l  be  che r i s hed  fo r  a  l ong  t ime .  Toge the r ,  we  r ema i n
commi t t ed  to  bu i l d i ng  a  b r i gh te r  f u t u re  f o r  t he  Space  commun i t y .
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SPACE  FOUNDAT ION DAY

S P A C E  I N S I G H T S



SPACE I nd i a  co l l abo ra ted  w i th  the  Nat iona l
Sc i ence  Cent re  and  Neh ru  P l ane ta r i um ,  De l h i  f o r
i t s  event  “As t ro  N i gh t  Sky  Tou r i sm”  –  wh i ch  i s
o rgan i zed  eve ry  month  a t  d i f f e ren t  l oca t i ons .  On
the  day  o f  t he  event ,  t he  Moon  and  the  o the r
th ree  p l ane t s  Me rcu ry ,  Venus ,  and  Ma r s  we re
v i s i b l e ,  and  peop l e  ge t t i ng  a  v i ew  up  so  c l o se
were  f a sc i na ted .  We  had  f i ve  d i f f e ren t
te l e scopes  a l i gned  fo r  d i f f e ren t  p l ane t s .  I n
add i t i on ,  t he re  was  a  l ong  queue  o f  peop le
wa i t i ng  to  ca tch  the  beauty  o f  t he  moon  th rough
the  te l e scope .  V i s i to r s  we re  a l so  ab l e  to  obse rve
the  Or i on  Nebu l a  and  the  P l e i ades  s ta r  c l u s te r .
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On the  5 th  and  6 th  o f  Ap r i l ,  t he  s ta rgaz i ng  event
was  he l d  a t  Qutub  M ina r  o rgan i zed  by  SPACE
Ind i a .  The  Qutub  M i na r ,  a  UNESCO wor ld  he r i t age
s i t e ,  l o ca ted  i n  De l h i ,  I nd i a ,  i s  a  tower i ng  M ina re t
tha t  has  s tood  fo r  800  yea r s .  Wh i l e  i t  i s  known
fo r  i t s  h i s to r i ca l  and  a r ch i t ec tu ra l  s i gn i f i cance ,  i t
i s  a l so  f amous  fo r  i t s  f a sc i na t i ng  l oca t i on  fo r
a s t ronomer s  and  s ta rgaze r s .

http://www.space-global.com/
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The  equ ipment  u sed  i n  t he  event  we re  Te l e scopes  and  b i nocu l a r s  wh i l e  we
d i sp l ayed  the  we i gh i ng  on  d i f f e ren t  p l ane t s  ac t i v i t y .  S te l l a r i um  so f twa re  was
i n t roduced  to  the  pub l i c ,  wh i ch  i s  a  so f twa re  fo r  beg inne r s  who  a re  t r y i ng  to  ge t
fam i l i a r  w i th  the  n i gh t  sky .  Even  be fo re  the  event  s ta r ted  peop l e  we re  cu r i ous
about  what  was  happen i ng  and  when  the  who le  p rocedu re  wou l d  beg in .  We  not i ced
many  peop l e  g i gg l i ng  and  en j oy i ng  themse l ves  wh i l e  measu r i ng  the i r  we igh t  on
d i f fe ren t  p l ane t s .  “Age  i s  j u s t  a  number ”  Th i s  quote  i s  a s  t r ue  a s  i t  sounds ,  a s  a
woman  o f  o r  a round  the  age  o f  55  wa i t i ng  fo r  t he  event  to  ge t  s ta r ted  so  tha t  she
cou l d  pa r t i c i pa te  i n  t he  event .  She  en j oyed  i t  and  gave  wonde r fu l  f eedback .

Th i s  “ two-day ”  event  caught  the  a t ten t i on  o f  a round  800  peop l e  on  the  f i r s t  day
and  more  than  1200  peop l e  on  the  second  day .  I t  was  f r ee ,  a l l ow ing  eve ry  v i s i to r
to  exp l o re  and  l ea rn  about  As t ronomy .  Va r i ous  ac t i v i t i e s  we re  o rgan i zed  unde r  t he
“As t ro  N igh t  Sky  Tou r i sm”  fo r  t he  v i s i to r s  i nc l ud i ng  comet  mak ing ,  qu i z zes ,  As t ro
poet ry ,  and  C ra te r  mak ing ,  wh i ch  was  educa t i ona l  bu t  a l so  f un ,  and  engag ing .  Ou r
educato r s ,  on  the  o the r  hand ,  sp read  awa reness  among  the  aud ience  about  the
d i f fe ren t  t e rms  o f  As t ronomy .  Th i s  event  gave  a  “Goosebumps ”  moment  to
eve ryone  p re sen t  a t  t he  spot  when  the  ISS  ( I n te rna t i ona l  Space  S ta t i on )  came  i n to
v i ew .  I t  was  l i ke  watch i ng  a  mov ing  s ta r ,  tw ink l i ng  ove r  eve ryone .

D i f fe ren t  med i a  channe l s  such  a s  AN I ,  Doo rda r shan ,  and  P IB  we re  the re  to  cove r
ou r  event .  Nea r l y  2 , 000  v i s i to r s  we re  i n sp i r ed  by  the  As t ronomy  ses s i on  and  Space
ac t i v i t i e s ,  wh i ch  he l ped  u s  to  p ropagate  fu r the r  s c i en t i f i c  t empe rament  and  l ove
fo r  s c i ence  i n  t he  gene ra l  pub l i c .
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MONTHLY  TELESCOP IC

OBSERVAT ION
SPACE ARCADE team conduc ted  t he i r  4 th  Mon th l y  Te l e scop i c  Expe r i ence  sess i on  on
the  29 th  o f  Ap r i l  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/


Th i s  yea r ,  SPACE I nd i a  conduc ted  va r i ous  even t s  i n  t he  c l i en t  s choo l s  l i k e  JBM G loba l ,  K .  R .
Manga l am Wor l d  Schoo l ,  De l h i  Pub l i c  Schoo l ,  e t c .  He re  a re  t he  even t  sn i ppe t s  and  snaps .
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Globa l  As t ronomy  Mon th  (GAM) ,  i s  o rgan i zed  eve r y  yea r  i n  Ap r i l  b y  SPACE I nd i a  i n
co l l abo ra t i on  w i t h  t he  I n te rna t i ona l  O rgan i z a t i on  As t ronomers  W i thou t  Bo rde r s  (AWB) ,
i n t end i ng  to  un i t e  en thus i a s t s  wo r l dw ide  i n  ce l eb r a t i ng  As t ronomy  fo l l ow ing  t he  mot to  –  “One
Peop le ,  One  Sky ” .  Th roughou t  t h i s  mon th ,  SPACE o f f e red  a  r ange  o f  a s t ronomy  p rog rams  to  t he
gene ra l  pub l i c  and  s t uden t s  to  p romote  a s t ronomy  wo r l dw ide .

K  R  M A N G A L A M  W O R L D  S C H O O L ,  V A I S H A L I
Studen t s  o f  K  R  Manga l am Wor l d  Schoo l  en thus i a s t i c a l l y  pa r t i c i pa ted  i n  seve r a l  e ven t s
l i ke  Hubb le  Space  Te l e scope  Mode l ,  As t ro  Dood le ,  Qu i z  on  A r yabha t t a-  I nd i a ' s  f i r s t
Sa te l l i t e ,  As t ro  Bookma rk ,  and  As t ro  R idd l e .  

G L O B A L
A S T R O N O M Y

M O N T H
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J B M  G L O B A L  S C H O O L ,  N O I D A
Studen t s  o f  JBM G loba l  Schoo l  pa r t i c i pa ted  i n  a  numbe r  o f  even t s  l i k e  As t ro  C rosswo rd  sea rch ,
Phases  o f  Moon  w i t h  Oreo ,  As t ro  Bookma rk ,  Le t ' s  r ace  rocke t s ,  e t c .  C l a s s  I  and  I I  s t uden t s
l ea rned  abou t  t he  Rocke t  and  pa r t i c i pa ted  i n  S t r aw  Rocke t  Race .  The  s t uden t s  we re  i n t roduced
to  t he  space  c l a s s  f o r  t he  f i r s t  t ime  i n  t he i r  F i r s t  s t anda rd .  They  we re  encou raged  to  map  t he i r
pos i t i on  and  l oca t i on  i n  t he  coun t r y  and  compa re  i t  t o  t he  l oca t i on  and  d i s t ance  f r om ou te r
space .

A l l  age  g roups  o f  s t uden t s  pa r t i c i pa ted  i n  t he  As t ro  a r t  Compet i t i on  whe re  a  my r i ad  o f
s t uden t s ,  e xc i t ed  abou t  t he  g l oba l  p l a t f o rm  they ’ d  ge t  exposed  to ,  s ubm i t t ed  beau t i f u l  a r t -
wo rks  exp ress i ng  t he i r  l o ve  towa rds  As t ronomy  and  space  t h rough  co lo r s  and  b rushes .  Ou t  o f
t he  pa r t i c i pan t s  r ece i ved  5  bes t  en t r i e s  f r om a l l o t t ed  ca tego r i e s  we re  se l ec ted  fo r  g l oba l
exposu re .
Ea r t h  Day  was  ce l eb r a ted  b ig  by  t he  s t uden t s .  The  pos te r -mak i ng  even t  was  o rgan i zed  fo r  t he
s tuden t s  i n  wh i ch  t hey  exh ib i t ed  an  ama lgama t i on  o f  t he i r  c r ea t i v i t y  and  sens i t i v i t y  t owa rd  t he
g loba l  conce rn  o f  c l ima te  change .  JBM G loba l  Schoo l  a l so  took  t he  i n i t i a t i ve  and  sw i t ched  o f f
t he  l i gh t s  f o r  1 5  m inu tes  to  s ave  ene rgy  to  t each  t he  l e s son  to  t he  s t uden t s  t ha t  eve r y
i nd i v i dua l  c an  t ake  pa r t  t o  s ave  ene rgy  and  c rea te  awa reness  towa rds  c l ima te  change .
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D E L H I  P U B L I C  S C H O O L ,  G R E A T E R  F A R I D A B A D

Studen t s  o f  De l h i  Pub l i c  Schoo l ,  G rea te r  Fa r i dabad  pa r t i c i pa ted  i n  many  even t s  l i k e  As t ro
Crosswo rd  sea rch ,  Phases  o f  Moon  w i t h  Oreo ,  As t ro  Bookma rk ,  Le t ' s  Race  rocke t s ,  e t c .  C l a s s  I
and  I I  s t uden t s  l e a rned  abou t  t he  Rocke t  and  pa r t i c i pa ted  i n  S t r aw  Rocke t  Race .
Mass  So l a r  Obse r va t i on  a s  SunDay  was  conduc ted  du r i ng  G loba l  As t ronomy  Mon th ,  whe re  1 200
s tuden t s ,  t eache r s ,  and  o the r  suppo r t i ng  s t a f f  obse r ved  t he  Sun  t h rough  Dobson i an  t e l e scopes .
Eve r yone  was  mesmer i zed  to  see  t he  Sun .  I t  was  a  f a sc i na t i ng  and  educa t i ona l  e xpe r i ence  and
i t ’ s  a  g rea t  way  fo r  s t uden t s  to  l e a rn  abou t  ou r  nea res t  s t a r .

K  R  M A N G A L A M ,  V I K A S P U R I
Studen t s  o f  K  R  Manga l am V i kaspu r i  pa r t i c i pa ted  i n  many  even t s  l i k e  t he  S ta r  deco ra t i on
ac t i v i t y ,  Le t ' s  Pa i n t  t he  P l ane t ,  Ga l a xy  mak i ng ,  e t c .  S tuden t s  o f  a l l  c l a s ses  pa r t i c i pa ted  i n  16
ac t i v i t i e s  conduc ted  i n  t he  Schoo l .  C l a s s  I I  s t uden t s  made  space  bands  u s i ng  spa r k l e s  and
co lo r s  and  t i ed  t hem on  t he i r  hands .  A  g roup  o f  en thus i a s t i c  s t uden t s  made  mode l s  o f  t he
ga l a xy  u s i ng  co t ton  and  spa r k l e s  and  b l ack  i vo r y  shee t s .  S tuden t s  d i sp l a yed  t hem to  t he i r
t eache r s .  



5 schools participated in this
program with around 120
students. We also conducted
this program onl ine were
more than 90 students who
participated. 43 students
from K. R. Mangalam World
School , Vaishal i ,  48 students
from JBM Global School ,
Sec-132, Noida, 40 students
from St. Martin Diocesan
School , Delhi Cantt. ,  and 29
students from Bal Bharti
Publ ic School ,  Pitampura
energetical ly participated in
the program and captured
incredible photographs of our
Earth. In Chennai ,  32 students
of the Bhavans Rajaj i
Vidyashram, Ki lpauk
enthusiastical ly took part in
the program and captured
amazing photos of our Earth.
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Sa l l y  R i de  Ea r t hKAM i s  a  NASA-sponso red  p ro j ec t .  Ea r t hKAM means  Ea r th  Know ledge  Acqu i r ed
by  M idd l e  s choo l  s tudent s .  I t  i s  an  educa t i ona l  p rog ram tha t  enab l e s  s t uden t s  to  t ake  p i c t u res
o f  t he i r  own  p l ane t  f r om a  d i g i t a l  c amera  on  boa rd  t he  I n te rna t i ona l  Space  S ta t i on  ( I SS )  v i a  a
web  i n te r f ace .  I n t e rna t i ona l  Space  S ta t i on  i s  an  a r t i f i c i a l  s a te l l i t e  whe re  a s t ronau t s  r e s i de  fo r
va r i ous  expe r imen t s  based  on  m ic ro-g rav i t y .  Ea r t hKAM camera  i s  t o  da te  a  pe rmanen t  pay l oad
on  boa rd  t he  ISS  and  suppo r t s  app rox ima te l y  f ou r  m i s s i ons  annua l l y ,  one  fo r  each  season .  The
recen t  m i s s i on  was  opened  f r om the  1 1 t h  to  t he  14 th  o f  Ap r i l .

S A L L Y  R I D E  E A R T H K A M
Space  Group  H igh l ights

About  th i s  yea r :  
Th i s  i s  t he  second  m i s s i on  cyc l e  o f  2023 ,  wh i ch  i s  ac tua l l y  t he  83 rd  M i s s i on .  A  Th ree  hou r  Sa l l y
R ide  Ea r t hKAM workshop  was  conduc ted  i n  t he  schoo l s .  S tuden t s  f r om C l a s s  6  to  8  s t anda rd
we re  se l ec ted  to  pa r t i c i pa te  i n  t h i s  wo rkshop .  The  wo rkshop  s t a r t ed  w i t h  s t uden t s  u s i ng  Goog le
Ea r t h  to  f i nd  a  f ew  l oca t i ons  o f  i n t e res t  f o l l owed  by  a  p resen ta t i on  abou t  Ea r t hKAM.  S tuden t s
have  t hen  demons t r a ted  t he  u se  o f  t he  Ea r t hKAM i n te r f ace  to  r eques t  Ea r t h ’ s  images  by
keep i ng  va r i ous  a spec t s  such  a s  o rb i t a l  pa th ,  wea the r ,  l oca t i on ,  and  day /n igh t  p re fe rence  i n
m ind .  A f te r  t h i s ,  t he  s t uden t s  had  an  exc i t i ng  t ime  l oca t i ng  r eg ions  o f  t he i r  i n t e re s t  and  pu t t i ng
up  t he i r  r eques t s .  The  wo rkshop  ended  w i t h  t he  s t uden t s  w r i t i ng  Messages  to  As t ronau t s .
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How does it feel like to walk on Earth after being in zero gravity? Also, how do you eat? -Jiyaa.
Dear Astronauts, Keep doing your work and be healthy for strong I wish you all good luck. -Manomay.
Hello Astronaut, How are you? Thank you for going there, wish you good luck astronaut. – K. R. Mangalam
World School, Vaishali
Hello! My name is Nibhit. How are you? I also want to be an astronaut. Wish you good luck on your next
mission. – JBM Global School, Sec – 132, Noida
My message is that you people the astronauts are working so hard to discover facts about the universe. I
just want to say thank you all with heart. – Bal Bharti Public School, Pitampura
Can you explore Pluto? I want to see pictures of Pluto. – St. Martin Diocesan School, Delhi Cantt.

� I love being in the team and learning more about space, thankyou space team to teach us. -Yash.
� Everyone should come to Space India love you space India I am lucky to have a space team. -Jashn Jain P.
� Really interesting works shop. I am very excited to see my captures. -Jiyaa.

Message for Astronauts:

Workshop Feed Back:

Morocco  captu red  by  D iya  S ingh

Mancheste r ,  US ,  Captu red  by  R i sh i t New York  captu red  by  Tanya  Garg

Karg i l  Ladakh  captu red  by  Vansh  Shrama

I ran  Captured  by  Deepak  KumaranCa l i fo rn ia  captu red  by  R  Devassh r i

Images  requested  by  Students  of  va r ious  locat ions  th rough  Sa l l y  R ide  Ear thKAM



FOUR FOR THE MOON! NASA ANNOUNCED
ARTEMIS 2 ASTRONAUT CREW

The Artemis 2 quartet wil l  become the f irst people to travel to lunar realms in more
than 50 years.

GALACTICA
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Reid Wiseman (Commander ,  NASA).
Victor  Glover  (p i lot ,  NASA).
Chr ist ina Hammock Koch (miss ion specia l ist ,  NASA).
Jeremy Hansen (miss ion specia l ist ,  Canadian Space Agency) .

NASA’s p lan to land the f i rst  woman and f i rst  person of  co lor  on the Moon dur ing the the f i rst
crewed lunar  f lyby of  the 21st  century took one g iant  leap th is  week with the unvei l ing of  four
astronauts for  the Artemis I I  miss ion .
In  a news conference Monday at  E l l ington F ie ld near NASA’s Johnson Space Center in  Houston the
space agency announced the f i rst  b lack man,  the f i rst  woman and the f i rst  Canadian on any crewed
Moon miss ion—the agency ’s  f i rst  s ince Apol lo 17 in 1972 .
The se lected astronauts for  Artemis I I—a cr i t ica l  test  f l ight  around the Moon are :

M A Y  2 0 2 3

The  c rew o f  NASA’s  Ar temis  I I  m i ss ion  ( l e f t  to  r igh t ) :  NASA as t ronauts  Chr i s t i na  Hammock  Koch ,  Re id
Wiseman ( sea ted ) ,  V ic to r  G love r ,  and  Canad ian  Space  Agency  as t ronaut  Je remy Hansen .  Cred i t s :  NASA

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


Meet Artemis II Astronauts 
This will be Wiseman’s second trip into space, serving previously as a flight
engineer aboard the International Station for Expedition 41 from May through
November 2014. Wiseman has logged more than 165 days in space, including
almost 13 hours as lead spacewalker during two trips outside the orbital complex.
Prior to his assignment, Wiseman served as chief of the Astronaut Office from
December 2020 until November 2022.
The mission will be Glover’s second spaceflight, serving previously as pilot on
NASA’s SpaceX Crew-1, which landed May 2, 2021, after 168 days in space. As a
flight engineer aboard the space station for Expedition 64, he contributed to
scientific investigations, technology demonstrations, and participated in four
spacewalks.
Koch also will be making her second flight into space on the Artemis II mission.
She served as flight engineer aboard the space station for Expedition 59, 60, and
61. Koch set a record for the longest single spaceflight by a woman with a total
of 328 days in space and participated in the first all-female spacewalks.
Representing Canada, Hansen is making his first flight to space. A colonel in the
Canadian Armed Forces and former fighter pilot, Hansen holds a Bachelor of
Science in space science from Royal Military College of Canada in Kingston,
Ontario, and a Master of Science in physics from the same institution in 2000,
with a research focus on Wide Field of View Satellite Tracking. He was one of
two recruits selected by CSA in May 2009 through the third Canadian Astronaut
Recruitment Campaign and has served as Capcom in NASA's Mission Control
Center at Johnson and, in 2017, became the first Canadian to be entrusted with
leading a NASA astronaut class, leading the training of astronaut candidates from
the United States and Canada.
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What's next after Artemis II?
Artemis I and II are precursors to Artemis III , an ambitious mission to land at least
two astronauts on the Moon. It will come over 50 years after Apollo 17 astronauts
Jack Schmitt and Gene Cernan became the last humans to step on the lunar
surface in 1972.
The exact landing sites will be chosen after NASA identifies the mission’s target
launch dates. “The Artemis II crew represents thousands of people working
tirelessly to bring us to the stars. This is their crew, this is our crew, this is
humanity’s crew,” said NASA Administrator Bill Nelson. “Together, we are ushering
in a new era of exploration for a new generation of star sailors and dreamers—the
Artemis Generation.”



“With a test like this, success comes from what we learn, and we learned a
tremendous amount,” reads a post about the launch on SpaceX’s website.

STARSHIP ROCKET LAUNCH:

DESPITE THE FAILURE,

SPACEX DECLARES IT A

SUCCESS

After the f i rst test launch of a SpaceX Starship rocket ,  the most
powerful  launch vehic le ever constructed that ended in an erupt ion of
f lames over the Gulf of Mexico on 20th Apri l ,  the company sought to
frame the mission as a success.
Within the space industry ,  Thursday’s Starship test mission wasn’t
considered an outr ight fa i lure ,  Caleb Henry ,  director of research at the
space research f i rm Qui l ty Analyt ics ,  said.
“The expectat ion was just that — a test , ”  Henry said.  “ I t ’s important to
fai l  dur ing tests so that you have a greater chance of succeeding” in the
future.
St i l l ,  SpaceX enjoys a pr ist ine reputat ion in the space industry .  And
there’s a good reason why: The rel iabi l i ty of SpaceX’s Falcon rockets
and Dragon spacecraft which have been f ly ing for years and even carry
NASA astronauts to orbit that gives the company its vaunted status
within the industry .
Money was lost in the Starship explosion,  though it ’s not c lear how
much. SpaceX remains a pr ivately held company, and it ’s not required to
reveal i ts development expenses.
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What happened on 20th Apri l
The Starship vehic le consists of two parts:  The Super Heavy rocket
booster ,  a 230-foot-tal l  (69-meter-tal l )  cy l inder that houses 33 engines
and gives the f i rst burst of power at l i f toff .  The Starship spacecraft ,
which stands at 164 feet (50 meters) ta l l ,  r ides atop the rocket .
The vehic le l i f ted off the launch pad near Brownsvi l le ,  Texas,  on the
state’s southernmost t ip .  On the ascent ,  some of the Super Heavy
booster ’s 33 engines unexpectedly shut down.
Starship is a lso supposed to separate from the Super Heavy booster
after the rocket expends most of i ts fuel ,  but that never happened.
A few minutes after l i f toff ,  the vehic le began tumbl ing,  ta i l  over head.
Then, about four minutes into the f l ight ,  the vehic le f l ight terminat ion
system or self-destruct feature was tr iggered, blowing up the rocket to
ensure i t  didn’t careen off cours.  ( Image credits :  SpaceX) ,  



What happens next?
Muratore said engineers wi l l  be pour ing over the data that was
gathered on Thursday’s f l ight .  Many things were tested for the f i rst
t ime: Attempting to f i re up 33 massive Raptor engines at the same
time for a f l ight test had never been done before. Using methane
for fuel is a lso a new approach for SpaceX. And the vehic le is made
of steel whi le other rockets typical ly use l ighter metals and carbon
composites.  Musk even suggested heading into Thursday’s test that
he would consider i t  a success i f  the rocket c leared the launch
tower — and that did happen.

Next ,  SpaceX wi l l  be looking to pinpoint exact ly what went wrong.
Muratore said engineers wi l l  be analyzing data from the Raptor
engines.  Among the quest ions they wi l l  be asking: How did the
vibrat ions affected the f l ight? What temperatures were reached
inside propuls ion systems? And breaking down the overal l  behavior
of the vehic le:  How did i ts on-board guidance perform? Why was it
tumbl ing?

The company wi l l  a lso assess damage to i ts launch pad and
surrounding infrastructure and gear up for another f l ight .  Musk said
in a tweet that could take a “few months” — though he is known to
broadcast unmet deadl ines.
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The SpaceX Starship exploded after launch for a f l ight test on
Apri l  20,  2023.



A river of hazy red light stretched across the night sky over Denmark after the most powerful solar
storm to hit Earth for six years slammed into our planet. The rare phenomenon is not an aurora.

RARE BLOOD-RED ARC OF LIGHT SHINES IN THE SKY
A br ight red streak of l ight appeared in the sky above parts of Scandinavia last week after a surpr ise
solar storm smashed into Earth and tr iggered stunning auroras across the planet .  But the br ight red
band was not an aurora — it  was something much rarer .
The streak,  which appeared as a r iver of hazy red l ight that stretched al l  the way across the night sky,
was most prominent ly v is ib le above Denmark. Astrophotographer Ruslan Merzlyakov snapped a
spectacular shot of the pecul iar l ight show on March 23 above Mons Kl int ,  a set of l imestone cl i f fs on
the Danish is land of Mon in the Balt ic Sea. 
The unusual phenomenon is known as a stable auroral  red arc (SAR),  but despite the name, i t  is not
an aurora or part icular ly stable.  Instead, the l ight is emitted by oxygen molecules in the upper
atmosphere that have become superheated by Earth 's r ing current system, a massive loop of electr ic
current that surrounds our planet .
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A photograph  o f  the  SAR in  the  n igh t  sky  above  Mons  K l i n t  on  March  23 .  
( Image  c red i t :  Rus l an  Merz l yakov )
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The  SAR co inc ided  w i th  the  most  power fu l
geomagnet i c  s to rm to  h i t  Ea r th  fo r  s i x  yea rs ,
wh ich  was  t r igge red  by  a  su rp r i se  co rona l  mass
e jec t ion  —  a  ga rgantuan ,  f as t-mov ing  b lob  o f
p l asma and  magnet i c  f i e ld  re leased  f rom the  sun
tha t  was  spa t  ou t  o f  a  mass i ve  ho le  i n  the  sun
w ide r  than  20  Ea r ths .
Dur ing  au ro ras ,  h igh l y  ene rget i c  pa r t i c l es  f rom
so la r  s to rms  and  so l a r  w ind  bypass  Ea r th ' s
magnet i c  f i e ld ,  o r  magnetosphere ,  and  exc i te
mo lecu les  o f  gas  i n  the  upper  a tmosphere .  Th i s
c rea tes  sw i r l i ng ,  mu l t i co lo r  l i gh ts  tha t  ebb  and
f low ove r  t ime .  The  va r ious  co lo r s  o f  l i gh t  come
f rom d i f fe ren t  a toms ,  wh ich  emi t  spec i f i c  co lo r s
when  exc i ted .
Dur ing  SARs ,  ene rgy  f rom the  r i ng  cu r ren t
sys tem ,  wh ich  su r rounds  the  magnetosphere ,
hea ts  up  the  gas  i n  the  upper  a tmosphere  and
makes  i t  g low l i ke  an  au ro ra .  Fo r  unknown
reasons ,  on l y  oxygen  i s  hea ted  up  du r i ng  a  SAR ,
wh ich  means  these  phenomena  a lways  emi t  the
exac t  same shade  o f  red .

SARs actua l ly  occur qui te f requent ly ,  but they are normal ly  inv is ib le to humans because they are too
fa int  and our eyes are poor ly  attuned to the wavelength of red l ight emitted by SARs.  Mass ive
streaks l ike the one over Denmark only become v is ib le when strong solar  storms weaken the
magnetosphere ,  which enables more heat f rom the r ing current system to enter the upper
atmosphere .
The SAR over Denmark was not the only unusual  l ight show observed dur ing the recent so lar  storm.
The aurora- l ike phenomenon STEVE,  a large r ibbon of colored l ight that hangs in the sky for  up to
an hour ,  was a lso v is ib le across the United States and parts of  the United Kingdom. 

There  i s  some ev idence  tha t  STEVE and  SAR a rcs  a re  re l a ted  phenomena .  I n  March  2015 ,
skywatchers  i n  New Zea land  watched  as  a  b r igh t  red  SAR s low ly  t r ans fo rmed in to  a  STEVE
event  ove r  the  cou rse  o f  about  ha l f  an  hour .



ESA’S JUICE MISSION
LAUNCHES TO SEARCH FOR
LIFE ON JUPITER’S MOONS
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The  JUp i te r  ICy  moons  Exp lo re r  ( JU ICE)  i s  a  Eu ropean  Space  Agency  (ESA)  m iss ion  to  make
mu l t ip le  f l ybys  o f  Jup i te r ' s  sa te l l i t es  Ganymede ,  Ca l l i s to ,  &  Eu ropa  and  then  to  go  i n to  o rb i t
a round  Ganymede .  The  sc ience  goa l s  focus  on  Jup i te r  and  i t s  sys tem ,  w i th  pa r t i cu l a r  emphas i s
on  Ganymede as  a  p l ane ta ry  body  and  potent i a l  hab i t a t .  The  p r imary  sc ience  ob jec t i ves  fo r
Ganymede (most  o f  these  app l y  to  Ca l l i s to  as  we l l )  a re :  cha rac te r i za t ion  o f  the  ocean  l aye rs
and  detec t ion  o f  pu ta t i ve  subsu r face  wate r  rese rvo i r s ;  topograph ica l ,  geo log ica l  and
compos i t i ona l  mapp ing  o f  the  su r face ;  s tudy  o f  the  phys ica l  p roper t i es  o f  the  i cy  c rus t s ;
cha rac te r i za t ion  o f  the  i n te rna l  mass  d i s t r ibu t ion ,  dynamics  and  evo lu t ion  o f  the  i n te r io r s ;
i nves t iga t ion  o f  the  exosphere ;  and  s tudy  o f  Ganymede ' s  i n t r i ns i c  magnet i c  f i e ld  and  i t s
i n te rac t ions  w i th  the  Jov i an  magnetosphere .  Fo r  Eu ropa ,  the  focus  i s  on  the  chemis t r y  essent i a l
to  l i f e ,  i nc lud ing  o rgan ic  mo lecu les ,  and  on  unders tand ing  the  fo rmat ion  o f  su r face  fea tu res  and
the  compos i t i on  o f  the  non  wate r- i ce  mate r i a l .
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MISSION PROFILE
JU ICE l aunched on  14  Apr i l  2023  on  an  Ar i ane  5  f rom the  Eu ropean  Spacepor t  i n  Kourou ,
F rench  Gu iana .  Spacec ra f t  sepa ra t ion  took  p l ace  a t  12 :42  UTC.  A f te r  an  8  yea r  c ru i se  to
Jup i te r ,  u t i l i z i ng  Ea r th ,  Moon ,  and  Venus  g rav i t y  ass i s t s ,  JU ICE w i l l  go  i n to  o rb i t  a round
Jup i te r  i n  Ju l y  2031 .  The  spacec ra f t  w i l l  use  f l ybys  o f  Ganymede and  Ca l l i s to  to  opt im ize  the
orb i t .  Th i s  w i l l  i nc lude  f l ybys  o f  Eu ropa .  These  o rb i t s  w i l l  be  used  to  s tudy  Jup i te r  and  i t s
moons ,  and  then  i t  w i l l  be  i nse r ted  i n to  a  h igh l y  e l l i p t i ca l  o rb i t  a round  Ganymede .  The  o rb i t
w i l l  evo l ve  to  a  5000  km c i rcu l a r  o rb i t ,  and  w i l l  be  lowered  i n to  a  500  km c i rcu l a r  o rb i t .  A f te r
mapp ing  and  o the r  i nves t iga t ions  a t  th i s  a l t i t ude ,  i t  w i l l  l owered  aga in  to  a  200  km c i rcu l a r
o rb i t .  The  nomina l  m i ss ion  ends  a f te r  about  3  yea rs ,  the re  i s  the  poss ib i l i t y  o f  an  ex tens ion
to  the  m iss ion  o f  200  o r  more  days .  I n  e i the r  case  the  m iss ion  w i l l  end  w i th  an  impact  on  the
su r face  o f  Ganymede .

SPACECRAFT AND SUBSYSTEMS
The  d ry  mass  o f  2420  kg  i nc ludes  the  l aunch
adapte r .  3650  kg  o f  chemica l  p rope l l an t  w i l l  be
requ i red  fo r  o rb i t  i nse r t ions  and  maneuvers .  The
spacecra f t  w i l l  be  powered  by  a  l a rge  bank  (85
squa re  mete rs )  o f  ten  so l a r  a r r ays  emp loy ing
23 ,560  GaAs  so l a r  ce l l s  opt im ized  fo r  l ow- in tens i t y
/  l ow-tempera tu re  cond i t ions .  The  a r rays  a re
a r ranged in  two w ings  i n  a  c ross- l i ke  pa t te rn ,
s t re tch ing  27  mete rs  f rom t ip- to- t ip ,  and  can
produce  about  850  W power  a t  Jup i te r .  Power  i s
s to red  i n  a  5-bat te ry  bank .  I nc lud ing  the  so l a r
a r rays ,  JU ICE i s  16 .8  x  27 . 1  x  13 . 7  mete rs  i n  s i ze .
Commun ica t ions  w i l l  be  p r imar i l y  v i a  a  f i xed  2 .5
mete r  d i amete r  h igh-ga in  an tenna  as  we l l  a s  a
s tee rab le  med ium-ga in  an tenna ,  both  X-  and  K-
band w i l l  be  used .  Down l i nk  ra tes  o f  2  Gb/day  a re
poss ib le  w i th  g round-based  Deep Space  Antennas .
On-board  da ta  s to rage  capab i l i t y  i s  1 . 25  Tb .  A
number  o f  booms and  an tennas  p ro t rude  f rom the
spacec ra f t  fo r  the  sc ience  i ns t ruments .
The  JU ICE ma in  eng ine  i s  a  hypergo l i c  b i -
p rope l l an t  (mono-methy l  hyd raz ine  and  m ixed
ox ides  o f  n i t rogen)  425  N th rus te r .  100  kg  o f
mu l t i l a ye r  i nsu l a t ion  p rov ide  the rma l  cont ro l .  The
spacecra f t  i s  3-ax i s  s tab i l i zed  us ing  momentum
whee l s .  Rad ia t ion  sh ie ld ing  w i l l  be  used  to  p ro tec t
onboard  e lec t ron ics  f rom the  Jov i an  env i ronment .
The  JU ICE sc ience  pay load  has  a  mass  o f  280  kg
and  i nc ludes  the  JANUS camera  sys tem ,  the  MAJ IS
v i s ib le  and  i n f r a red  imag ing  spect romete r ,  t he  UVS
u l t r av io le t  imag ing  spect rograph ,  R IME rada r
sounder ,  GALA l ase r  a l t imete r ,  SWI  submi l l imete r
wave  i ns t rument ,  J-MAG magnetomete r ,  PEP
par t i c l e  and  p l asma package ,  RPWI  rad io  and
p lasma wave  i nves t iga t ion ,  3GM rad io  sc ience
package ,  the  PR IDE rad io  sc ience  i ns t rument ,  and
the  RADEM rad ia t ion  mon i to r .  A  10 .6-mete r
dep loyab le  boom w i l l  ho ld  J-MAG and  RPWI  ,  a  16-
mete r  l ong  dep loyab le  an tenna  w i l l  be  used  fo r
R IME .  Four  3-mete r  booms ca r r y  pa r t s  o f  the  RPWI
ins t rument .  The  o the r  i ns t ruments  a re  mounted  on
the  spacec ra f t  body ,  o r  fo r  3GM,  w i th in  the
spacec ra f t  bus .



S C I E N T I S T S  B L A S T E D  ' B A R B I E S  W I T H  L I Q U I D
N I T R O G E N '  F O R  M O O N  D U S T  C L E A N U P
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Ever s ince Nei l  Armstrong took one smal l  step onto the moon,  lunar  dust  has proved to be a
messy problem for  astronauts ,  coat ing the i r  spacesui ts  in  a powdery f i lm that 's  d i f f icu l t  to
c lean off  and can be unheal thy i f  inha led.
However ,  sc ient ists  have come up with a novel  so lut ion that  could u l t imate ly  leave th is  problem
in ,  wel l ,  the dust .
For the i r  exper iment ,  researchers at  Washington State Univers i ty  (WSU) dressed Barb ies in
makeshi f t  spacesui ts  constructed of  mater ia ls  s imi lar  to what NASA uses .  Then ,  the team
blasted the dol ls  with l iqu id n i t rogen to test  how wel l  the cryogenic f lu id could remove moon
dust or ,  in  th is  case ,  vo lcan ic ash co l lected f rom the 1980 erupt ion of  nearby Mount Sa int
Helens ,  which is  s imi lar  in  cons istency to lunar  dust  — f rom the gear .
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Not on ly is  lunar  dust  annoying ly c l ingy — the researchers l ikened i t  to c lean ing up a sp i l led box
of stat ic-charged packaging peanuts — but coming into contact with i t  can prove tox ic to
human ce l ls  and can lead to " lunar  hay fever , "  an i l lness that  causes watery eyes ,  a  sore throat ,
and sneez ing.  That 's  not exact ly  someth ing astronauts would want to contend with whi le
conduct ing an a l ready-r isky miss ion to the moon.
"Moondust is  abras ive ,  e lectrostat ica l ly  charged and i t  gets everywhere , "  lead author Ian Wel ls ,
a  mechanica l  engineer ing student at  WSU, to ld L ive Science.  " I t  can work i ts  way into the sea ls
on spacesui ts  and make them unusable s ince too much dust causes them to not sea l  proper ly .
I t  can a lso have a negat ive impact on the lungs of  anyone who encounters i t ,  s ince i t ' s  s imi lar
to breath ing in ground-up f iberg lass . "
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They found that  spray ing the spacesui t-c lad dol ls  with l iqu id n i t rogen not on ly  removed more
than 98% of the moon dust subst i tute but a lso caused l i t t le  to no damage to the Kev lar- l ike
su i t  mater ia l .  Th is  proved to be a better  so lut ion than o lder methods;  Apol lo program
astronauts would use brushes to swipe the h igh ly  abras ive mater ia l  f rom thei r  su i ts  post-
moonwalk ,  which would u l t imate ly  degrade the mater ia l ,  accord ing to the team's new study .
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Scientists blasted Barbies with liquid nitrogen to test a new method of
moon dust cleanup and it worked extremely well. Researchers have
developed a liquid-nitrogen spray that rids spacesuits of lunar dust.

A tr io of  Barb ie dol ls  wear ing makeshi f t  spacesui ts .  ( Image credi t :  Ian Wel ls )



GALACTICA
The l iqu id-ni t rogen exper iment worked thanks to a phenomenon known as the Le idenfrost
effect ,  which occurs when water  h i ts  a surface that 's  hotter  than i ts  boi l ing point ,  caus ing the
droplet  to "sk i t ter  across the surface. "
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"When l iqu id n i t rogen boi ls ,  i t  expands 800 t imes ,  and i t ' s  a lmost l ike a l i t t le  explos ion when i t
h i ts  the surface of  a hot mater ia l , "  co-author Jacob Leachman,  an associate professor in  the
WSU School  of  Mechanica l  and Mater ia ls  Engineer ing ,  to ld L ive Science.  "Because i t ' s
exploding and expanding so much,  i t  can push those part ic les far  away f rom the surface. "
Or ,  in  th is  case ,  the l iqu id n i t rogen b lasted the moon dust subst i tute a lmost complete ly  of f  the
Barb ies '  spacesui ts .
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A c lose-up image of  a dropper re leas ing l iqu id n i t rogen on a p i le  of  vo lcan ic ash .   
( Image credi t :  Ian Wel ls )

The team presented i ts  f ind ings to NASA to a id the agency 's  Artemis moon program, winn ing
the space agency 's  2021 Breakthrough,  Innovat ive and Game-Changing (BIG) Idea Chal lenge.
"We used the dol l  pr imar i ly  because i t ' s  a one-s ixth-sca le person , "  Wel ls  sa id .  "However ,  i t  was
a lso chosen as the Artemis miss ion 's  a im is  to send the f i rst  woman and person of  co lor  to the
moon,  and we wanted our pro ject  to ref lect  that  commitment to d ivers i ty . "



REDNESS OF NEPTUNIAN ASTEROIDS SHEDS LIGHT
ON EARLY SOLAR SYSTEM

A s t e r o i d s  s h a r i n g  t h e i r  o r b i t s  w i t h  t h e  p l a n e t  N e p t u n e  h a v e  b e e n  o b s e r v e d  t o  e x i s t
i n  a  b r o a d  s p e c t r u m  o f  r e d  c o l o r ,  i m p l y i n g  t h e  e x i s t e n c e  o f  t w o  p o p u l a t i o n s  o f
a s t e r o i d s  i n  t h e  r e g i o n ,  a c c o r d i n g  t o  a  n e w  s t u d y  b y  a n  i n t e r n a t i o n a l  t e a m  o f
r e s e a r c h e r s .
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The  team o f  sc ien t i s t s  f rom the  USA ,  Ca l i fo rn i a ,  F rance ,  the  Nethe r l ands ,  Ch i l e ,  and  Hawa i i
obse rved  18  as te ro ids  sha r i ng  the  o rb i t  o f  Neptune ,  known as  Neptun ian  T ro jans .  They  a re
between  50  and  100  km in  s i ze  and  a re  loca ted  a t  a  d i s tance  o f  a round  4 .5  b i l l i on  k i l omete rs
f rom the  Sun .  As te ro ids  o rb i t i ng  th i s  f a r  away  a re  f a in t  and  so  a re  cha l l eng ing  fo r  as t ronomers
to  s tudy .  Be fo re  the  new work ,  on l y  about  a  dozen  Neptun ian  T ro jans  had  been  s tud ied ,
requ i r i ng  the  use  o f  some o f  the  l a rges t  te lescopes  on  Ea r th .
The  new da ta  were  ga the red  ove r  the  cou rse  o f  two yea rs  us ing  the  WASP w ide  f i e ld  camera  on
the  Pa lomar  Observa to ry  te lescope  i n  Ca l i fo rn i a ,  t he  GMOS cameras  on  the  Gemin i  Nor th  and
South  te lescopes  i n  Hawa i i  and  Ch i l e ,  and  the  LR IS  camera  on  the  Keck  Te lescope  i n  Hawa i i .
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The  p resence  o f  redder  as te ro ids  among the  Neptun ian  T ro jans  sugges ts  the  ex i s tence  o f  a
t rans i t i on  zone  between  more  neut ra l -co lo red  and  redder  ob jec ts .  The  redder  Neptun ian
as te ro ids  may  have  fo rmed beyond th i s  t r ans i t i on  boundary  be fo re  be ing  captu red  i n to  the  o rb i t
o f  Neptune .  The  Neptun ian  T ro jans  wou ld  have  been  captu red  i n to  the  same o rb i t  as  the  p l anet
Neptune  as  the  i ce  g i an t  p l ane t  m ig ra ted  f rom the  i nne r  so l a r  sys tem to  where  i t  i s  now ,  some
4 .5  b i l l i on  k i l omete rs  f rom the  Sun .

Lead  au tho r  Dr  B ryce  Bo l i n  o f  the  NASA Goddard  Space  F l i gh t  Cent re  sa id ,  " I n  ou r  new work
we have  more  than  doub led  the  samp le  o f  Neptun ian  T ro jans  s tud ied  w i th  l a rge  te lescopes .  I t ' s
exc i t i ng  to  f i nd  the  f i r s t  ev idence  o f  redder  as te ro ids  i n  th i s  g roup . "
"Because  we have  a  l a rge r  samp le  o f  Neptun ian  T ro jans  w i th  measu red  co lo r s ,  we  can  now s ta r t
to  see  ma jo r  d i f fe rences  between  as te ro id  g roups .  Our  obse rva t ions  a l so  show tha t  the
Neptun ian  T ro jans  a re  a l so  d i f fe ren t  i n  co lo r  compared  to  as te ro id  g roups  even  fu r the r  f rom the
Sun .  A  poss ib le  exp lana t ion  may  be  tha t  the  p rocess ing  o f  the  su r faces  o f  as te ro ids  by  the
Sun ' s  hea t  may  have  d i f fe ren t  e f fec ts  fo r  as te ro ids  a t  va ry ing  so l a r  d i s tances . "

Of  the  18  obse rved  Neptun ian  T ro jans ,  seve ra l  were  much  redder  than  most  as te ro ids ,  and
compared  w i th  o the r  as te ro ids  i n  th i s  g roup  looked  a t  i n  p rev ious  s tud ies .  Redder  as te ro ids  a re
expected  to  have  fo rmed much  fu r the r  f rom the  Sun ;  one  popu la t ion  o f  these  i s  known as  the
Co ld  C lass i ca l  t r ans-Neptun ian  ob jec ts  found  beyond the  o rb i t  o f  P lu to ,  a t  a round  6  b i l l i on
k i l omete rs  f rom the  Sun .  The  new ly  obse rved  Neptun ian  T ro jans  a re  a l so  un l i ke  as te ro ids
loca ted  i n  the  o rb i t  o f  Jup i te r ,  wh ich  a re  t yp ica l l y  more  neut ra l  i n  co lo r .

The  redness  o f  the  as te ro ids  imp l i es  tha t  they  conta in  a  h ighe r  p ropor t ion  o f  more  vo l a t i l e  i ces
such  as  ammon ia  and  methano l .  These  a re  ex t reme ly  sens i t i ve  to  hea t ,  and  can  rap id l y
t r ans fo rm in to  gas  i f  the  tempera tu re  r i ses ,  so  a re  more  s tab le  a t  l a rge  d i s tances  f rom the  Sun .
The  loca t ion  o f  the  as te ro ids  a t  the  same o rb i t a l  d i s tance  as  Neptune  a l so  imp l i es  tha t  they  a re
s tab le  on  t imesca les  comparab le  to  the  age  o f  the  So la r  Sys tem.  They  e f fec t i ve l y  ac t  as  a  t ime
capsu le ,  reco rd ing  the  i n i t i a l  cond i t ions  o f  the  So la r  Sys tem.

A co l l ect ion  of  s ix  images  showing  a  red  as te ro id  as  a  b r ight  po int  i n  the  cente r  of  a  g ra iny
image .
Te lescope  images  of  Neptune ' s  ra re  red  as te ro ids  taken  w i th  taken  w i th  the  Pa lomar  200-
inch ,  Gemin i  and  Keck  te lescopes  ( Image  c red i t :  Dr  B ryce  Bo l in )



NASA’s Webb Scores Another Ringed
World With New Image of Uranus
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Th i s  i n f r a red  image  f rom Webb ’s  Nea r- In f ra red  Camera  (N IRCam)  comb ines  da ta  f rom two
f i l t e r s  a t  1 .4  and  3 .0  m ic rons ,  wh ich  a re  shown he re  i n  b lue  and  o range ,  respect i ve l y .  The
p lanet  d i sp l ays  a  b lue  hue  i n  the  resu l t i ng  rep resenta t i ve-co lo r  image
When Voyager  2  looked  a t  U ranus ,  i t s  camera  showed an  a lmost  fea tu re less  b lue-green  ba l l
i n  v i s ib le  wave lengths .  Wi th  the  i n f r a red  wave lengths  and  ex t ra  sens i t i v i t y  o f  Webb we see
more  deta i l ,  show ing  how dynamic  the  a tmosphere  o f  U ranus  rea l l y  i s .
On  the  r igh t  s ide  o f  the  p l anet  the re ’ s  an  a rea  o f  b r igh ten ing  a t  the  po le  f ac ing  the  Sun ,
known as  a  po la r  cap .  Th i s  po la r  cap  i s  un ique  to  Uranus  –  i t  seems to  appea r  when  the
po le  en te rs  d i rec t  sun l igh t  i n  the  summer  and  van i sh  i n  the  fa l l ;  t hese  Webb da ta  w i l l  he lp
sc ien t i s t s  unders tand  the  cu r ren t l y  mys te r ious  mechan i sm .  Webb revea led  a  su rp r i s i ng
aspect  o f  the  po la r  cap :  a  subt le  enhanced b r igh ten ing  a t  the  cente r  o f  the  cap .  

Fo l l ow ing  i n  the  foots teps
o f  the  Neptune  image
re leased  i n  2022 ,  NASA’s
James  Webb Space
Te lescope  has  taken  a
s tunn ing  image  o f  the
so la r  sys tem’s  o the r  i ce
g ian t ,  t he  p l anet  U ranus .
The  new image  fea tu res
d ramat i c  r i ngs  as  we l l  a s
b r igh t  fea tu res  i n  the
p lanet ’ s  a tmosphere .  The
Webb da ta  demonst ra tes
the  obse rva to ry ’ s
unprecedented  sens i t i v i t y
fo r  the  fa in tes t  dus ty
r i ngs ,  wh ich  have  on l y
eve r  been  imaged by  two
othe r  f ac i l i t i e s :  the
Voyager  2  spacec ra f t  as  i t
f l ew pas t  the  p l anet  i n
1986 ,  and  the  Keck
Observa to ry  w i th
advanced adapt i ve  opt i cs .
The  seventh  p l anet  f rom
the  Sun ,  U ranus  i s  un ique :
I t  ro ta tes  on  i t s  s ide ,  a t
rough l y  a  90-degree
ang le  f rom the  p l ane  o f
i t s  o rb i t .  

Th i s  causes  ex t reme seasons  s i nce  the  p l anet ’ s  po les  exper ience  many  yea rs  o f  cons tan t
sun l igh t  fo l l owed by  an  equa l  number  o f  yea rs  o f  comp le te  da rkness .  (U ranus  takes  84  yea rs
to  o rb i t  the  Sun . )  Cur ren t l y ,  i t  i s  l a te  sp r i ng  fo r  the  no r the rn  po le ,  wh ich  i s  v i s ib le  he re ;
U ranus ’  no r the rn  summer  w i l l  be  i n  2028 .  I n  cont ras t ,  when  Voyager  2  v i s i ted  Uranus  i t  was
summer  a t  the  south  po le .  The  south  po le  i s  now on  the  ‘da rk  s ide ’  o f  the  p l anet ,  ou t  o f
v iew and  fac ing  the  da rkness  o f  space .

Th i s  zoomed- in  image  of  Uranus ,  captu red  by  Webb ’ s  Near- In f ra red
Camera  (N IRCam)  Feb .  6 ,  2023 ,  revea l s  s tunn ing  v iews  of  the  p lanet ’ s
r i ngs .  The  p lanet  d i sp lays  a  b lue  hue  in  th i s  representat ive-co lo r
image ,  made  by  combin ing  data  f rom two f i l te r s  (F140M,  F300M)  at  1 .4
and  3 .0  m ic rons ,  wh ich  a re  shown here  as  b lue  and  o range ,  respect ive ly

Cred i t s :  NASA,  ESA ,  CSA ,  STSc I .  

FROM THE EYES OF WEBB - APRIL 2023

https://www.nasa.gov/feature/35-years-ago-voyager-2-explores-uranus
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The  s en s i t i v i t y  a nd  l o nge r  wave l e ng t h s  o f  Webb ’ s  N I RCam may  be  why  we  c an  s ee  t h i s
enhanced  U r anu s  po l a r  f e a t u r e  when  i t  h a s  no t  been  s een  a s  c l e a r l y  w i t h  o t he r  powe r f u l
t e l e s copes  l i k e  t h e  Hubb l e  Space  Te l e s cope  and  Keck  Obse r v a t o r y .  
A t  t h e  edge  o f  t h e  po l a r  c ap  l i e s  a  b r i g h t  c l o ud  a s  we l l  a s  a  f ew  f a i n t e r  e x t ended  f e a t u r e s
j u s t  be yond  t he  c ap ’ s  edge ,  a nd  a  s econd  ve r y  b r i g h t  c l o ud  i s  s een  a t  t h e  p l a ne t ’ s  l e f t  l i mb .
Such  c l o ud s  a r e  t yp i c a l  f o r  U r anu s  i n  i n f r a r ed  wave l e ng t h s  a nd  l i k e l y  a r e  connec t ed  t o
s t o rm  ac t i v i t y .
T h i s  p l a ne t  i s  c h a r a c t e r i z ed  a s  a n  i c e  g i a n t  due  t o  t h e  c hem i c a l  make-up  o f  i t s  i n t e r i o r .
Mos t  o f  i t s  mas s  i s  t hough t  t o  be  a  ho t ,  d en se  f l u i d  o f  " i c y "  ma t e r i a l s  –  wa t e r ,  me t h ane ,  a nd
ammon i a  –  above  a  sma l l  r o c k y  co r e .
U r anu s  h a s  1 3  k nown  r i n g s  a nd  1 1  o f  t h em  a r e  v i s i b l e  i n  t h i s  Webb  i mage .  Some  o f  t h e se
r i ng s  a r e  s o  b r i g h t  w i t h  Webb  t h a t  when  t he y  a r e  c l o se  t oge t he r ,  t h e y  appea r  t o  me rge  i n t o
a  l a r ge r  r i n g .  N i n e  a r e  c l a s s ed  a s  t h e  ma i n  r i n g s  o f  t h e  p l a ne t ,  a nd  two  a r e  t h e  f a i n t e r  du s t y
r i n g s  ( s u ch  a s  t h e  d i f f u s e  z e t a  r i n g  c l o se s t  t o  t h e  p l a ne t )  t h a t  we r en ’ t  d i s co ve r ed  un t i l  t h e
1986  f l y b y  b y  Voyage r  2 .  S c i e n t i s t s  e xpec t  t h a t  f u t u r e  Webb  i mages  o f  U r anu s  w i l l  r e vea l
t h e  two  f a i n t  o u t e r  r i n g s  t h a t  we r e  d i s co ve r ed  w i t h  Hubb l e  du r i ng  t he  2007  r i n g-p l a ne
c r o s s i ng .
Webb  a l s o  c ap t u r ed  many  o f  U r anu s ’  2 7  k nown  moons  (mos t  o f  wh i c h  a r e  t oo  sma l l  a nd
f a i n t  t o  be  s een  he r e ) ;  t h e  s i x  b r i g h t e s t  a r e  i d en t i f i e d  i n  t h e  w i de- v i ew  i mage .  T h i s  wa s
on l y  a  s ho r t ,  1 2 -m i nu t e  e xposu r e  i mage  o f  U r anu s  w i t h  j u s t  two  f i l t e r s .  I t  i s  j u s t  t h e  t i p  o f
t he  i c ebe rg  o f  wha t  Webb  c an  do  when  ob se r v i ng  t h i s  my s t e r i o u s  p l a ne t .  I n  2022 ,  t h e
Na t i o n a l  Academ i e s  o f  Sc i e nce s ,  Eng i nee r i ng ,  a nd  Med i c i n e  i d en t i f i e d  U r anu s  s c i e nce  a s  a
p r i o r i t y  i n  i t s  2023-2033  P l a ne t a r y  Sc i e nce  and  As t r ob i o l og y  decada l  s u r v e y .  Add i t i o n a l
s t ud i e s  o f  U r anu s  a r e  h appen i ng  now ,  a nd  mo re  a r e  p l a nned  i n  Webb ’ s  f i r s t  y e a r  o f  s c i e nce
ope r a t i o n s .

Th i s  w ider  v iew of  the  Uran ian  system wi th  Webb ’ s  N IRCam ins t rument  featu res  the  p lanet
Uranus  as  we l l  a s  s ix  of  i t s  27  known moons  (most  of  wh ich  a re  too  sma l l  and  fa in t  to  be  seen
in  th i s  shor t  exposure ) .  A  handfu l  o f  background  ob jects ,  i nc lud ing  many  ga lax ies ,  a re  aA l so
seen .  Cred i t s :  NASA,  ESA ,  CSA ,  STSc I .  Image  p rocess ing :  J .  DePasqua le  (STSc I )

https://hubblesite.org/contents/media/images/2023/007/01GV3FQ5AQATQV8GTKPKN5SA5W?news=true
https://hubblesite.org/contents/news-releases/2007/news-2007-32.html
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nationalacademies.org%2Fnews%2F2022%2F04%2Freport-identifies-priority-planetary-science-missions-planetary-defense-efforts-and-strategic-investments-for-the-next-decade&data=05%7C01%7Cjamie.l.adkins%40nasa.gov%7C931701ca974e4335b99b08db3610c8a8%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638163217932194241%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=9otRIxISXcrfpRbwaysMeTHBqU15ESjh5LNTVYUjEzI%3D&reserved=0
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B e f o r e  S e e n  D e t a i l s

i n  C a s s i o p e i a  A

GALACTICA

28

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

M A Y  2 0 2 3

The explosion of a star is a dramatic event ,  but the remains the star leaves behind can be even
more dramatic .  A new mid-infrared image from NASA’s James Webb Space Telescope provides
one stunning example.  I t  shows the supernova remnant Cassiopeia A (Cas A) ,  created by a stel lar
explosion 340 years ago from Earth’s perspect ive.  Cas A is the youngest known remnant from an
exploding, massive star in our galaxy,  which makes it  a unique opportunity to learn more about
how such supernovae occur .
“Cas A represents our best opportunity to look at the debris f ie ld of an exploded star and run a
kind of stel lar autopsy to understand what type of star was there beforehand and how that star
exploded,” said Danny Mi l isavl jevic of Purdue Univers ity in West Lafayette,  Indiana,  pr incipal
invest igator of the Webb program that captured these observat ions.
“Compared to previous infrared images,  we see incredible detai l  that we haven't been able to
access before,”  added Tea Temim of Pr inceton Univers ity in Pr inceton, New Jersey,  a co-
invest igator on the program.
Cassiopeia A is a prototypical  supernova remnant that has been widely studied by a number of
ground-based and space-based observator ies ,  including NASA’s Chandra X-ray Observatory.  The
mult i-wavelength observat ions can be combined to provide scient ists with a more comprehensive
understanding of the remnant.

https://chandra.harvard.edu/photo/2017/casa_life/
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Origins of Cosmic Dust – and Us
Among the science quest ions that Cas A may help answer is :  Where does cosmic dust come
from? Observat ions have found that even very young galaxies in the ear ly universe are suffused
with massive quant it ies of dust .  I t ’s diff icult  to expla in the or igins of this dust without invoking
supernovae, which spew large quant it ies of heavy elements (the bui ld ing blocks of dust) across
space.
However ,  exist ing observat ions of supernovae have been unable to conclusively expla in the
amount of dust we see in those ear ly galaxies.  By studying Cas A with Webb, astronomers hope
to gain a better understanding of i ts dust content ,  which can help inform our understanding of
where the bui ld ing blocks of planets and ourselves are created.
“ In Cas A, we can spat ia l ly resolve regions that have different gas composit ions and look at what
types of dust were formed in those regions,”  expla ined Temim.
Supernovae l ike the one that formed Cas A are crucia l  for l i fe as we know it .  They spread
elements l ike the calc ium we f ind in our bones and the i ron in our blood across interstel lar space,
seeding new generat ions of stars and planets.
“By understanding the process of exploding stars ,  we’re reading our own or igin story , ”  said
Mi l isavl jevic .  “ I ’m going to spend the rest of my career try ing to understand what ’s in this data
set . ”
The Cas A remnant spans about 10 l ight-years and is located 11 ,000 l ight-years away in the
constel lat ion Cassiopeia .

Dissecting the Image
The str ik ing colors of the new Cas A image, in which infrared l ight is translated into v is ib le-l ight
wavelengths,  hold a wealth of scient i f ic information the team is just beginning to tease out .  On
the bubble’s exter ior ,  part icular ly at the top and left ,  l ie curtains of mater ia l  appear ing orange and
red due to emission from warm dust .  This marks where ejected mater ia l  f rom the exploded star is
ramming into surrounding circumstel lar gas and dust .
Inter ior to this outer shel l  l ie mott led f i laments of br ight pink studded with clumps and knots.  This
represents mater ia l  f rom the star i tself ,  which is shining due to a mix of var ious heavy elements ,
such as oxygen, argon, and neon, as wel l  as dust emission.
“We’re st i l l  t ry ing to disentangle a l l  these sources of emission,”  said I lse De Looze of Ghent
Univers ity in Belgium, another co-invest igator on the program.
The stel lar mater ia l  can also be seen as fa inter wisps near the cavity ’s inter ior .
Perhaps most prominent ly ,  a loop represented in green extends across the r ight s ide of the
centra l  cavity .  “We’ve nicknamed it  the Green Monster in honor of Fenway Park in Boston. I f  you
look closely ,  you’ l l  not ice that i t ’s pockmarked with what look l ike mini-bubbles ,”  said Mi l isavl jevic .
“The shape and complexity are unexpected and chal lenging to understand.”
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Every  g i an t  was  once  a  baby ,  though  you  may  neve r  have  seen  them a t  tha t  s tage  o f  the i r
deve lopment .  NASA’s  James  Webb Space  Te lescope  has  begun  to  shed  l i gh t  on  fo rmat i ve
yea rs  i n  the  h i s to ry  o f  the  un i ve rse  tha t  have  thus  fa r  been  beyond reach :  the  fo rmat ion  and
assemb ly  o f  ga l ax ies .  Fo r  the  f i r s t  t ime ,  a  p ro toc lus te r  o f  seven  ga l ax ies  has  been  con f i rmed
at  a  d i s tance  tha t  as t ronomers  re fe r  to  as  redsh i f t  7 .9 ,  o r  a  mere  650  m i l l i on  yea rs  a f te r  the
b ig  bang .  Based  on  the  da ta  co l l ec ted ,  as t ronomers  ca l cu l a ted  the  nascent  c l us te r ’ s  fu tu re
deve lopment ,  f i nd ing  tha t  i t  w i l l  l i ke l y  g row in  s i ze  and  mass  to  resemb le  the  Coma C lus te r ,  a
mons te r  o f  the  modern  un i ve rse .Th i s  i s  a  ve ry  spec ia l ,  un ique  s i te  o f  acce le ra ted  ga l axy
evo lu t ion ,  and  Webb gave  us  the  unprecedented  ab i l i t y  to  measu re  the  ve loc i t i es  o f  these
seven  ga l ax ies  and  con f ident l y  con f i rm tha t  they  a re  bound togethe r  i n  a  p ro toc lus te r , ”  sa id
Takah i ro  Mor i sh i t a  o f  IPAC-Ca l i fo rn i a  I ns t i t u te  o f  Techno logy ,  the  l ead  au tho r  o f  the  s tudy
pub l i shed  i n  the  As t rophys ica l  Jou rna l  Le t te r s .

The  seven  ga lax ies  h igh l ighted  in  th i s  James  Webb Space  Te lescope   image
Cred i t s :  NASA,  ESA ,  CSA ,  T .  Mor i sh i ta  ( IPAC) .

The  p rec i se  measu rements  captu red  by  Webb ’ s  Nea r- In f ra red  Spect rograph  (N IRSpec)  were
key  to  con f i rm ing  the  ga l ax ies ’  co l l ec t i ve  d i s tance  and  the  h igh  ve loc i t i es  a t  wh ich  they  a re
mov ing  w i th in  a  ha lo  o f  da rk  mat te r  more  than  two m i l l i on  m i l es  pe r  hou r  ( about  one
thousand  k i l omete rs  pe r  second) .
The  spect ra l  da ta  a l l owed as t ronomers  to  mode l  and  map the  fu tu re  deve lopment  o f  the
gathe r i ng  g roup ,  a l l  t he  way  to  ou r  t ime  i n  the  modern  un i ve rse .  The  p red ic t ion  tha t  the
pro toc lus te r  w i l l  eventua l l y  resemb le  the  Coma C lus te r  means  tha t  i t  cou ld  eventua l l y  be
among the  denses t  known ga l axy  co l l ec t ions ,  w i th  thousands  o f  members .
“We can  see  these  d i s tan t  ga l ax ies  l i ke  sma l l  d rops  o f  wate r  i n  d i f fe ren t  r i ve r s ,  and  we can
see  tha t  eventua l l y ,  t hey  w i l l  a l l  become pa r t  o f  one  b ig ,  m igh ty  r i ve r , ”  sa id  Benedet ta
Vu lcan i  o f  the  Nat iona l  I ns t i t u te  o f  As t rophys ics  i n  I t a l y ,  anothe r  member  o f  the  resea rch
team.
Ga laxy  c lus te r s  a re  the  g rea tes t  concent ra t ions  o f  mass  i n  the  known un i ve rse ,  wh ich  can
dramat i ca l l y  wa rp  the  fab r i c  o f  spacet ime i t se l f .  Th i s  warp ing ,  ca l l ed  g rav i t a t iona l  l ens ing ,
can  have  a  magn i f y i ng  e f fec t  on  ob jec ts  beyond the  c lus te r ,  a l l ow ing  as t ronomers  to  look
th rough  the  c lus te r  l i ke  a  g i an t  magn i f y i ng  g l ass .  The  resea rch  team was  ab le  to  u t i l i ze  th i s
e f fec t ,  l ook ing  th rough  Pandora ’ s  C lus te r  to  v iew the  p ro toc lus te r ;  even  Webb ’ s  power fu l
i ns t ruments  need  an  ass i s t  f rom na tu re  to  see  so  fa r .



Exp lo r i ng  how l a rge  c lus te r s  l i ke  Pandora  and  Coma f i r s t  came togethe r  has  been  d i f f i cu l t ,  due
to  the  expans ion  o f  the  un i ve rse  s t re tch ing  l i gh t  beyond v i s ib le  wave lengths  i n to  the  i n f r a red ,
where  as t ronomers  l acked  h igh- reso lu t ion  da ta  be fo re  Webb .  Webb ’ s  i n f r a red  i ns t ruments
were  deve loped spec i f i ca l l y  to  f i l l  i n  these  gaps  a t  the  beg inn ing  o f  the  un i ve rse ’ s  s to ry .
The  seven  ga l ax ies  con f i rmed by  Webb were  f i r s t  es tab l i shed  as  cand ida tes  fo r  obse rva t ion
us ing  da ta  f rom the  Hubb le  Space  Te lescope ’ s  F ron t ie r  F ie lds  p rogram.  The  p rogram ded ica ted
Hubb le  t ime  to  obse rva t ions  us ing  g rav i t a t iona l  l ens ing ,  to  obse rve  ve ry  d i s tan t  ga l ax ies  i n
deta i l .  However ,  because  Hubb le  cannot  de tec t  l i gh t  beyond nea r- in f ra red ,  the re  i s  on l y  so
much  deta i l  i t  can  see .  Webb p icked  up  the  i nves t iga t ion ,  focus ing  on  the  ga l ax ies  scouted  by
Hubb le  and  ga the r i ng  deta i l ed  spect roscop ic  da ta  i n  add i t i on  to  imagery .
The  resea rch  team ant i c ipa tes  tha t  fu tu re  co l l abora t ion  between  Webb and  NASA’s  Nancy
Grace  Roman Space  Te lescope ,  a  h igh- reso lu t ion ,  w ide- f ie ld  su rvey  m iss ion ,  w i l l  y i e ld  even
more  resu l t s  on  ea r l y  ga l axy  c lus te r s .  Wi th  200  t imes  Hubb le ' s  i n f r a red  f i e ld  o f  v iew in  a  s i ng le
shot ,  Roman w i l l  be  ab le  to  ident i f y  more  p ro toc lus te r  ga l axy  cand ida tes ,  wh ich  Webb can
fo l l ow up  to  con f i rm w i th  i t s  spect roscop ic  i ns t ruments .  The  Roman m iss ion  i s  cu r ren t l y
ta rgeted  fo r  l aunch  by  May  2027 .
“ I t  i s  amaz ing  the  sc ience  we can  now d ream o f  do ing ,  now tha t  we  have  Webb , ”  sa id
Tommaso T reu  o f  the  Un i ve rs i t y  o f  Ca l i fo rn i a ,  Los  Ange les ,  a  member  o f  the  p ro toc lus te r
resea rch  team.  “Wi th  th i s  sma l l  p ro toc lus te r  o f  seven  ga l ax ies ,  a t  th i s  g rea t  d i s tance ,  we  had  a
one  hundred  pe rcent  spect roscop ic  con f i rmat ion  ra te ,  demonst ra t i ng  the  fu tu re  potent i a l  fo r
mapp ing  da rk  mat te r  and  f i l l i ng  i n  the  t ime l i ne  o f  the  un i ve rse ’ s  ea r l y  deve lopment . ”
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The  seven  ga lax ies  h igh l ighted  in  th i s  James  Webb Space  Te lescope  image  have  been
conf i rmed  to  be  at  a  d i s tance  that  as t ronomers  re fe r  to  as  redsh i f t  7 .9 ,  wh ich  co r re la tes  to  650
mi l l i on  yea rs  a f te r  the  b ig  bang .  Th i s  makes  them the  ea r l i e s t  ga lax ies  yet  to  be
spect roscop ica l l y  conf i rmed  as  pa r t  o f  a  deve lop ing  c lus te r .  Cred i t s :  NASA,  ESA ,  CSA ,  T .
Mor i sh i ta  ( IPAC) .
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“Shining l ike a bri l l iant beacon amidst a sea of galaxies, Arp 220 l ights up the night sky in this
view from NASA’s James Webb Space Telescope. Actual ly two spiral galaxies in the process of
merging, Arp 220 glows brightest in infrared l ight ,  making it an ideal target for Webb. It is an
ultra-luminous infrared galaxy (ULIRG) with a luminosity of more than a tr i l l ion suns. In
comparison, our Milky Way galaxy has a much more modest luminosity of about ten bi l l ion suns.
Located 250 mil l ion l ight-years away in the constel lat ion of Serpens, the Serpent, Arp 220 is the
220th object in Halton Arp’s Atlas of Pecul iar Galaxies. It is the nearest ULIRG and the brightest
of the three galactic mergers closest to Earth.
The col l is ion of the two spiral galaxies began about 700 mil l ion years ago. It sparked an
enormous burst of star formation. About 200 huge star clusters reside in a packed, dusty region
about 5,000 l ight-years across (about 5 percent of the Milky Way's diameter) .  The amount of
gas in this t iny region is equal to al l  of the gas in the entire Milky Way galaxy.
Previous radio telescope observations revealed about 100 supernova remnants in an area of less
than 500 l ight-years. NASA’s Hubble Space Telescope uncovered the cores of the parent
galaxies 1 ,200 l ight-years apart .  Each of the cores has a rotating, star-forming r ing blast ing out
the dazzl ing infrared l ight so apparent in this Webb view. This glar ing l ight creates diffraction
spikes — the starburst feature that dominates this image.
On the outskirts of this merger, Webb reveals faint t idal tai ls ,  or material drawn off the galaxies
by gravity ,  represented in blue — evidence of the galactic dance that is occurr ing. Organic
material represented in reddish-orange appears in streams and f i laments across Arp 220.
Webb viewed Arp 220 with its Near-Infrared Camera (NIRCam) and Mid-Infrared Instrument
(MIRI) .

WEBB CAPTURES THE
SPECTACULAR GALACTIC MERGER

ARP 220

https://webbtelescope.org/webb-science/the-observatory/infrared-astronomy
https://webbtelescope.org/contents/articles/how-are-stars-born
https://webbtelescope.org/contents/media/images/01G529MX46J7AFK61GAMSHKSSN
https://webbtelescope.org/contents/media/images/01FA0SZSEW1TZ51BHG0EGW2EZP
https://webbtelescope.org/contents/media/images/01FA0SZA5HPXKRKH8Y6PKB10V1
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INDIA SUCCESSFULLY LANDS REUSABLE SPACE
PLANE PROTOTYPE FOR THE 1ST TIME

On Sunday  (Apr i l  2 ) ,  t he  I nd i an  Space  Resea rch  Organ i za t ion  ( ISRO) ,  I nd i a ’ s  na t iona l  space
agency ,  announced tha t  i t  had  comp le ted  the  second o f  fou r  exper iments  des igned  to  get  i t s
robot i c  Reusab le  Launch  Veh ic le  (RLV)  space- ready .  
I nd i a ,  fo r  the  f i r s t  t ime  au tonomous l y  l anded i t s  reusab le  space  p l ane  p ro to type ,  mark ing  a
ma jo r  m i l es tone  i n  the  count ry ' s  pu rsu i t  o f  l ow-cos t  access  to  space .
The la test  exper iment  — Reusab le  Launch Veh ic le  Autonomous Land ing Miss ion (RLV LEX)  was
car r ied out  in  a  test  fac i l i t y  owned by the count ry ’ s  Defence Research and Deve lopment
Organ isat ion  (DRDO) in  Karnataka ,  a  s ta te  in  southern  Ind ia .  As  par t  o f  the miss ion ,  the  21- foot-
long (6 .5  meters )  space p lane was a i r l i f ted by  a  Ch inook he l icopter ,  f lown by  the Ind ian  A i r  Force ,
to  an  a l t i tude of  2 .8  mi les  (4 .5  k i lometers )  and re leased mid-a i r  a t  7 : 10  am loca l  Ind ian  t ime .
"Wi th  LEX ,  the  d ream o f  an  I nd i an  Reusab le
Launch  Veh ic le  a r r i ves  one  s tep  c lose r  to
rea l i t y , "  t he  agency  sa id  i n  a  s ta tement ,  add ing
tha t  i t  se t  a  record  by  us ing  a  he l i copte r  to  l i f t
a  w inged body  2 .8  m i l es  h igh .
The  cond i t ions  assessed  i n  th i s  tes t ,  l i ke  the
space  p l ane ' s  h igh  l and ing  speed o f  2 17  mph
(350  kph ) ,  a re  s im i l a r  to  what  a  l aunch  veh ic le
re-ente r i ng  Ea r th ' s  a tmosphere  f rom oute r
space  wou ld  exper ience ,  ISRO sa id  i n  the  same
sta tement .

India is  working to become a member of  the space plane c lub.

Th i s  tes t  i s  the  second o f  fou r  exper iments  ded ica ted  to  hon ing  va r ious  aspects  o f  the  reusab le
l aunch  veh ic le .  The  f i r s t  tes t ,  t he  Hyperson ic  F l i gh t  Exper iment  (HEX) ,  was  pe r fo rmed in  May
2016 .  At  the  t ime ,  ISRO had  tes ted  the  space  p l ane  p ro to type  by  l aunch ing  i t  a top  an  HS9
rocket ,  wh ich  depos i ted  the  1 . 5- ton  p l ane  i n to  Ea r th ’ s  l ower  a tmosphere .  ISRO dec la red  tha t
shor t  m i ss ion  a  success  when  the  p l ane  sp l ashed  i n to  i t s  p redete rm ined  spot  i n  the  Bay  o f
Benga l .  
The  f i r s t  exper iment  d id  not  tes t  the  l aunch  veh ic le ’ s  ab i l i t y  to  l and  on  a  runway ,  wh ich  became
the  focus  o f  th i s  l a tes t  m i ss ion ,  nea r l y  seven  yea rs  l a te r .
Wi th  the  success  o f  the  second o f  fou r  tes t s ,  the  agency  has  taken  anothe r  s tep  toward
rea l i z i ng  th i s  goa l .

I nd i a ' s  reusab le  space  p l ane  p ro to type  comes  i n  fo r  a  l and ing  on  Apr i l  2 ,  2023  a f te r  a  d rop  tes t .
( Image  c red i t :  ISRO)



Euryba tes  images  were  taken  ove r  a  span  o f  6 .5  hou rs .
Po l yme le ,  about  2 .5  hou rs .
Leucus ,  2  hou rs .
Orus ,  10  hou rs .

F rom March  25  to  27 ,  2023 ,  NASA 's  Lucy  used  i t s  h ighes t  reso lu t ion  imager ,  L ’ LORR I ,  to  captu re
i t s  f i r s t  v i ews  o f  fou r  Jup i te r  T ro j an  as te ro ids .  F rom le f t  to  r i gh t  i n  the  above  image :  Eu ryba tes ,
Po l yme le ,  Leucus ,  and  Orus .
Some o f  the  as te ro ids  Lucy ' s  m i ss ion  w i l l  v i s i t  a re  s t i l l  more  than  330  m i l l i on  m i l es  (530  m i l l i on
k i l omete rs )  away  f rom the  spacec ra f t ,  wh ich  i s  more  than  th ree  t imes  the  ave rage  d i s tance
between  Ea r th  and  the  Sun .  Bu t  desp i te  the  g rea t  d i s tance  and  the  compara t i ve l y  sma l l  s i zes  o f
these  as te ro ids ,  Lucy  caught  v i ews  o f  fou r  o f  them recent l y .
A l though  the  fou r  images  a re  a l l  a t  the  same sca le ,  t he  o r i en ta t ion  o f  each  i s  d i f fe ren t ,  r e f l ec t i ng
the  d i f fe ren t  o r i en ta t ions  o f  the  L ’LORR I  camera  as  i t  t u rned  to  captu re  each  ta rge t .
The  ta rge ts  were  a l so  obse rved  fo r  d i f fe ren t  t ime  pe r iods  based  on  the i r  ro ta t ion  pe r iods :

NASA’S LUCY MISSION SNAPS ITS FIRST VIEWS
OF TROJAN ASTEROID TARGETS
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These  images  a re  the  f i r s t  i n  a  se r i es  o f  p l anned  obse rva t ions
des igned  to  measu re  how the  T ro jan  as te ro ids  re f l ec t  l i gh t  a t
h ighe r  ang les  than  i s  obse rvab le  f rom Ea r th .  Though  the
as te ro ids  a re  s t i l l  j u s t  s i ng le  po in t s  o f  l i gh t  i n  these  images ,
seen  aga ins t  a  background  o f  d i s tan t  s ta r s ,  t he  da ta  w i l l  he lp
the  team choose  exposu re  t imes  fo r  Lucy ’ s  c lose-up
observa t ions  o f  i t s  t a rge ts .  Lucy  w i l l  f l y  by  these  as te ro ids  i n
2027  and  2028  as  the  spacec ra f t  t r ave l s  th rough  a  swarm o f
sma l l  a s te ro ids  tha t  l ead  Jup i te r  i n  i t s  o rb i t  a round  the  Sun .
Lucy  i s  j us t  more  than  a  yea r  i n to  a  12-yea r  voyage  tha t
en ta i l s  c lose  obse rva t ion  o f  n ine  o f  Jup i te r ’ s  T ro j ans  —  the
f i r s t  space  m iss ion  eve r  to  v i s i t  them — and  two ma in  be l t
as te ro ids .



The  Japanese  s ta r t-up  i space  a t tempted  to  become the  f i r s t  p r i va te  company  to  success fu l l y  so f t- l and  a
commerc ia l  spacec ra f t  on  the  Moon on  Apr i l  25 ,  2023 .  However ,  i t  now appears  tha t  the  l and ing  a t tempt  —
l i ke  seve ra l  o the r  such  a t tempts  i n  recent  yea rs  —  has  f a i l ed .
The  company ’ s  ca r-s i zed  l ander ,  ca l l ed  M1 ,  f i r s t  se t  fo r th  fo r  the  Moon l a te  l a s t  yea r ,  l aunch ing  aboa rd  a
SpaceX Fa lcon  9  rocket  f rom Cape Canave ra l  i n  F lo r ida  on  Dec .  1 1 .  A f te r  a  mu l t i -month  t r ip  to  l una r  o rb i t ,
t he  spacec ra f t  f i r ed  i t s  ma in  th rus te rs  to  ca r r y  ou t  a  p re-programmed se r ies  o f  commands  a imed a t  gent l y
lower ing  the  l ander  to  the  l una r  su r face .
But  when  the  c ra f t  got  w i th in  j us t  a  few dozen  mete rs  o f  the  Moon ’ s  su r face ,  i space  los t  contac t  w i th  the
l ander .  A t tempts  to  rees tab l i sh  contac t  have  so  fa r  f a i l ed ,  sugges t i ng  I space ’ s  M1  l ander  d id  not  touch
down so f t l y  and  sa fe l y  as  i n tended ,  bu t  i ns tead  l i ke l y  c rashed  i n to  the  Moon ’ s  su r face .
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A potent ia l l y  l uc rat ive  moonshot
The  ove ra rch ing  goa l  o f  i space ’ s  so-ca l l ed  Hakuto-R m iss ion  —  Hakuto  means  “wh i te  r abb i t , ”  a  re fe rence  to
Japanese  fo l k lo re  tha t  says  a  wh i te  r abb i t  l i ves  on  the  Moon —  was  to  se t  the  s tage  fo r  fu tu re  commerc ia l
opera t ions  on  the  Moon .  Accord ing  to  i space ,  these  money-mak ing  opera t ions  i nc lude  “p rov id ing  h igh-
f requency ,  l ow-cos t  t r anspor ta t ion  se rv i ces  to  the  Moon , ”  as  we l l  a s  ha rves t i ng  and  se l l i ng  l una r  resou rces
to  commerc ia l  compan ies  and  na t iona l  space  agenc ies  a l i ke .
The  Hakuto-R m iss ion  was  expected  to  l a s t  about  10  days  a f te r  reach ing  the  l una r  su r face .  And  du r i ng  tha t
t ime ,  i space ’ s  M1  l ander  p l anned  to  re lease  a  rove r  bu i l t  by  the  Un i ted  Arab  Emi ra tes  named Rash id ,  as  we l l
a s  a  two-whee led ,  t r ans fo rmab le  l una r  robot  bu i l t  by  the  Japanese  space  agency  JAXA.

The  Tokyo-based  company  that  deve loped  the  l ander ,  i space ,  s t i l l  hopes  to  eventua l l y  p rov ide
commerc ia l  se rv ices  to  both  p r i vate  compan ies  and  space  agenc ies  a l i ke .

Japanese  lunar  lander  loses  contact

moments  be fore  touchdown

Not  the  f i r s t ,  not  the  l as t
I n  2019 ,  anothe r  p r i va te l y  funded l una r  l ander ,  the  I s rae l i  Be resheet  spacec ra f t ,  a t tempted  to  touch  down
on the  Moon .  However ,  a  f a i l u re  o f  the  c ra f t ’ s  ma in  eng ine  du r i ng  the  l and ing  sequence  resu l ted  i n
Beresheet  i ns tead  s l amming  i n to  the  l una r  su r face ,  des t roy ing  the  c ra f t .  Tha t  same yea r ,  t he  I nd i an  Space
Resea rch  Organ i za t ion  ( ISRO)  a l so  los t  a  l una r  l ander ,  V i r kam ,  tha t  was  a t tempt ing  to  make  a  so f t  l and ing
but  i ns tead  c rashed  i n to  the  Moon ’ s  sou th  po la r  reg ion .
I space  may  not  have  secu red  the  t i t l e  o f  the  f i r s t  p r i va te  company  to  l and  on  the  Moon .  However ,  two
U .S .-based  compan ies  —  As t robot i c  and  In tu i t i ve  Mach ines  —  a re  both  a im ing  to  l and  on  the  l una r  su r face
somet ime l a te r  th i s  summer .
As t robot i c  says  i t s  l ander  i s  ready  now ,  bu t  the  company  i s  cu r ren t l y  wa i t i ng  on  the  Un i ted  Launch
A l l i ance  to  f i n i sh  the  deve lopment  o f  the  Vu lcan  rocket  tha t  w i l l  send  the  l ander  to  the  Moon .  Meanwh i l e ,
I n tu i t i ve  Mach ines  i s  s t i l l  work ing  to  comp le te  i t s  l ander ,  bu t  the  company  has  a l ready  booked a  f l i gh t  on
one  o f  SpaceX ’ s  re l i ab le  Fa lcon  9  rockets .
Both  o f  these  compan ies  a re  sponsored  i n  pa r t  by  NASA’s  Commerc ia l  Luna r  Pay load  Serv i ces  (CLPS)
p rogram ,  wh ich  a ims  to  spu r  the  deve lopment  o f  techno logy  needed to  ca r r y  ou t  sc ience ,  exp lo ra t ion ,  and
commerc ia l  deve lopment  o f  the  Moon .

"We have  to  assume that  we  d id  not  complete
the  l and ing  on  the  l una r  su r face , "  sa id  i space
founder  Takesh i  Hakamada  dur ing  the
company ' s  webcast .  "We wi l l  keep  go ing ,  never
qu i t  i n  ou r  quest . "
I space  cu r rent ly  p lans  to  a t tempt  at  l east  two
more  l una r  l and ings  over  the  next  few years ,
app ly ing  l essons  l ea rned  dur ing  today ' s  l and ing
attempt  to  inc rease  the i r  odds  of  success .

https://ispace-inc.com/
https://www.esa.int/Enabling_Support/Space_Engineering_Technology/ESA_to_touch_Moon_from_wheels_of_UAE_Rashid_rover
https://global.jaxa.jp/press/2021/05/20210527-1_e.html


THE
CLEAREST

PICTURE OF
DEIMOS EVER

TAKEN!
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 The UAE’s Hope Probe, which was launched as part of the Emirates Mars Mission, has captured the clearest-
ever image of Mars' moon Deimos  The image has not only provided scientists with new insights about the
moon but also challenges existing theories about its origin.
At the red planet since 2021, in late January and early February 2023, EMM’s Hope probe got to within just 62
miles of Deimos—the closest any spacecraft has ever been to the eight miles diameter moon—and even
managed to record images of its far side. During the 25-minute flyby, it took 27 images of Deimos.
"These images and observations represent a significant step forward in our knowledge of Deimos, its
atmosphere, composition, origins, and what this means for our understanding of Mars more broadly," the
United Arab Emirates Space Agency said in a statement.

Deimos, a moon of Mars, is seen in front of the red planet in a high-resolution image from the United Arab Emirates'
Emirates Mars Mission spacecraft. (Image credit: Emirates Mars Mission)

For example, researchers suggest the new observations appear
to challenge the long-standing theory that Mars' moons are
captured asteroids and instead point to a planetary origin. The
findings will be presented at the European Geosciences Union
(EGU) General Assembly. As a result of the observations, the
Hope Probe's activity will be extended by another year. 
Hessa Al Matroushi, EMM science lead, said: 'We are unsure of
the origins of both Phobos and Deimos. One long-standing
theory is that they are captured asteroids, but there are
unresolved questions about their composition.'
'How exactly they came to be in their current orbits is also an
active area of study, and so any new information we can gain on
the two moons, especially the more rarely observed Deimos, has
the potential to unlock new understanding of Mars' satellites.'

‘It came from Mars’
"Much like data acquired of Phobos indicate its
composition is not consistent with a captured D-type
asteroid, early results from EMIRS observations of Deimos
tell a similar story. Both of these bodies have infrared
properties more akin to a basaltic Mars than a D-type
asteroid such as the Taggish Lake meteorite that is often
used as an analog for the spectral properties of Phobos
and Deimos,” said EMIRS Instrument Scientist Christopher
Edwards.



Located  6 ,500  l i gh t-yea rs  f rom Ea r th ,  the  Crab  Nebu la  i s  the  remnant  o f  a  mass i ve  s te l l a r
exp los ion ,  o r  supernova ,  tha t  occu r red  i n  the  yea r  1054 and  l e f t  beh ind  a  dense  ob jec t  ca l l ed
the  Crab  Pu l sa r  w i th  a  mass  about  tw ice  tha t  o f  Ea r th ' s  sun .  Th i s  nebu la  i s  one  o f  the  most
tho rough l y  s tud ied  cosmic  ob jec ts ,  bu t  new obse rva t ions  sugges t  tha t  i t ' s  f a r  more  comp lex
than  sc ien t i s t s  had  thought .  
Us ing  NASA 's  Imag ing  X- ray  Po la r imet ry  Exp lo re r  ( IXPE)  spacec ra f t ,  N icco lò  Bucc ian t i n i  a t
the  INAF Arcet r i  Observa to ry  i n  I t a l y  and  h i s  co l l eagues  were  ab le  to  t r ace  the  Crab  Nebu la ' s
magnet i c  f i e ld ,  revea l i ng  unexpected  pa tches  and  asymmet r i ca l  a reas  o f  tu rbu lence ,
accord ing  to  NASA.  
The  Crab  Pu l sa r ,  a  sp inn ing  neut ron  s ta r  w i th  j e t s  o f  r ad i a t ion  spew ing  f rom i t s  po les  —  l i es
a t  the  nebu la ' s  cente r ,  su r rounded by  gas ,  shock  waves ,  power fu l  magnet i c  f i e lds  and  h igh
energy  l i gh t  and  pa r t i c l es ,  co l l ec t i ve l y  known as  the  pu l sa r  w ind  nebu la .  NASA 's  Ea r th
o rb i t i ng  IXPE sa te l l i t e ,  wh ich  l aunched on  Dec .  9 ,  2021 ,  has  he lped  to  un rave l  the  pu l sa r ' s
chaot i c  su r round ings ,  wh ich  were  p rev ious l y  no t  we l l  unders tood .  

NEW X-RAY PHOTO SHOWS FAMOUS CRAB
NEBULA LIKE NEVER BEFORE
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The  IXPE space  te lescope  i s  des igned  to  examine  the  po la r i za t ion  o f  cosmic  X- rays .
Po la r i za t ion  measu res  the  d i rec t ion  i n  wh ich  l i gh t  waves  osc i l l a te ,  wh ich  i s  l a rge l y  i n f l uenced
by  an  ob jec t ' s  magnet i c  f i e ld .  The re fo re ,  by  measu r i ng  the  po la r i za t ion  o f  X- rays  f rom the
Crab  Nebu la ,  the  resea rche rs  were  ab le  to  map the  d i rec t ion  o f  the  magnet i c  f i e ld  i n
d i f fe ren t  pa r t s  o f  the  nebu la ,  as  we l l  a s  how o rde red  the  magnet i c  f i e ld  i s ,  accord ing  to  the
space  agency .  
Da ta  co l l ec ted  by  IXPE shows  X- rays  o r ig ina te  i n  the  ou te r  magnet i c  f i e ld  reg ion ,  ca l l ed  the
"w ind "  reg ion ,  and  w i th in  the  magnet i c  f i e ld  a round  the  pu l sa r ,  f rom wh ich  shocks  acce le ra te
pa r t i c l es  to  nea r  the  speed o f  l i gh t .  However ,  f u r the r  obse rva t ion  i s  needed to  fu l l y
unders tand  the  o r ig in  o f  these  X- rays .  
"The  Crab  i s  one  o f  the  most-s tud ied  h igh-energy  as t rophys ica l  ob jec ts  i n  the  sky .  So  i t  i s
ex t reme ly  exc i t i ng  tha t  we  cou ld  l ea rn  someth ing  new about  th i s  sys tem by  look ing  th rough
IXPE ' s  ' po l a r i zed  l enses , ' "  M iche la  Negro ,  co-author  o f  the  s tudy  and  a  resea rch  sc ien t i s t  a t
NASA Goddard  Space  F l i gh t  Cente r ,  sa id  i n  the  s ta tement .

Sc ient i s t s  have  mapped  the  i con ic  Crab  Nebu la ' s  magnet ic  f i e ld  i n
g reate r  deta i l  than  ever  before  us ing  NASA's  l a test  X- ray  te lescope .  

Th i s  image  o f  the  Crab  Nebu la  comb ines  da ta  f rom NASA’s  Imag ing  X- ray  Po la r imet ry  Exp lo re r
( IXPE)  i n  magenta  and  NASA’s  Chandra  X- ray  Observa to ry  i n  da rk  pu rp le .  (Cred i t :  NASA)



Saturn
Saturn is a morning object, Can be seen
before Sunrise.

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 - MAY 2023

Mercury
Inferior conjunction 1 May, Mercury is
poorly placed in the morning sky
thereafter, so it is unlikely to be seen.

Venus
This spectacular evening planet has a
crescent phase at the end of the month.
Close to the Moon on 22 and 23 May.

Mars
Evening planet, now very small
telescopically. Close to M44 at the end
of the month.

Uranus
Uranus is in conjunction with the Sun on 9
May and so not currently visible.

Neptune
Neptune is a morning object but lost in the
dawn twilight.

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
Morning planet, not well-placed and is
unlikely to be seen. 

The lenticular galaxy, Messier 104, is
called the Sombrero Galaxy because it
features a prominent dust lane in its
inclined disk, and an unusually large
central bulge, which gives this galaxy
the appearance of a sombrero hat.
One can find M104 near the border of
the constellations Virgo and Corvus.
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The Whirlpool Galaxy, also known as
Messier 51 & NGC 5194, is an
interacting grand-design spiral
galaxy with a Seyfert 2 active
galactic nucleus. It lies in the
constellation Canes Venatici, and
was the first galaxy to be classified
as a spiral galaxy. Its distance is 31
million light-years away from Earth.
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/


Rocket Lab will launch NASA’s Time-Resolved Observations of Precipitation
Structure and Storm Intensity with a Constellation of Smallsats (TROPICS) mission
across two separate Electron launches.
The first mission - Rocket Like A Hurricane - will be Rocket Lab's 36th Electron
launch and is scheduled to lift-off from Rocket Lab Launch Complex 1 in Mahia, New
Zealand no earlier than May 1, 2023. The second mission - Coming To A Storm Near
You - is scheduled to launch from the same location no earlier than May 16, 2023.
NASA’s TROPICS constellation will monitor the formation and evolution of tropical
cyclones, including hurricanes, and will provide rapidly updating observations of
storm intensity. This data will help scientists better understand the processes that
effect these high-impact storms, ultimately leading to improved modelling and
prediction.
The constellation, which is part of NASA’s Earth System Science Pathfinder Program,
consists of four CubeSats that require launch to a specific orbit at an altitude of 550
kilometers and inclination of about 30 degrees. All four satellites need to be
deployed into their operational orbit within a 60-day period, making Electron the
ideal launch vehicle as it enables dedicated launch to unique orbits on highly
responsive timelines. The two missions were initially scheduled to lift-off from
Launch Complex 2 at the Mid-Atlantic Regional Spaceport within NASA’s Wallops
Flight Facility in Virginia but will now take place at Launch Complex 1 in New
Zealand to support a Q2 launch window that will see the satellites reach orbit in time
for the North American 2023 hurricane season.
Rocket Lab will not be attempting to recover Electron’s first stage for either of these
missions. 

ROCKET LIKE A HURRICANE
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ROCKET LAUNCHES IN MAY 2023



COMING
TO STORM
NEAR YOU
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A Rocket Lab Electron rocket will launch the "Coming to a Storm Near You" mission. The
launch date is currently targeted for May 16, 2023.
On April 10th, Rocket Lab announced the preliminary launch timeline for the two
dedicated launches of four NASA’s TROPICS satellites. The two launches are expected to
be on May 1st and May 16th 2023, launching from Rocket Lab’s LC-1B in New Zealand.

Last two operational (TROPICS-06 & TROPICS-07) satellites for NASA's Time-Resolved
Observations of Precipitation Structure and Storm Intensity with a Constellation of
SmallSats (TROPICS) mission. The CubeSats are designed to provide rapid-refresh
microwave measurements that can be used to determine temperature, pressure, and
humidity inside hurricanes as they form and evolve. (Image credits: Rocket Lab)

Electron is a two-stage orbital
expendable launch vehicle (with an
optional third stage) developed by the
American aerospace company Rocket
Lab. Electron is a small-lift launch
vehicle designed to launch small
satellites and CubeSats to sun-
synchronous orbit and low earth orbit.
The Electron is the first orbital class
rocket to use electric-pump-fed
engines, powered by the 9 Rutherford
engines on the first stage. Rocket Lab is
an American aerospace manufacturer
with a wholly owned New Zealand
subsidiary. The company develops
lightweight, cost-effective commercial
rocket launch services. Image credits:
Blue Canyon technologies.)
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NEXTSAT-2 & SNIPE-NURI
KOREA AEROSPACE RESEARCH INSTITUTE

WED •  MAY 24TH ,  2023
2 :54  PM -  3 :24  PM GMT+5:30

Miss ion
NEXTSat-2  & SN IPE
Type :  Ea r th  Sc ience
Th i rd  f l i gh t  o f  the  KSLV- I I  “Nu r i ”
l aunch  veh ic le ,  ca r r y i ng  NEXTSat-2  as
we l l  a s  SN IPE A th rough  D .

       
       Rocket
KSLV-2  Nur i  –  Korea  Aerospace  Resea rch  I ns t i t u te
Fami l y :  KSLV
Length :  47 .2  m
Diamete r :  3 .5  m
Launch  Mass :  200  T
Low Ea r th  Orb i t  Capac i t y :  2600  kg
The  KSLV-2  Nur i  was  manufac tu red  by  Korea  Aerospace  Resea rch
Ins t i tu te  w i th  the  f i r s t  l aunch  on  2021- 10-21 .  KSLV-2  Nur i  has  1
success fu l  l aunches  and  1  f a i l ed  l aunches  w i th  a  to ta l  o f  2
l aunches .  Nu r i ,  a l so  known as  KSLV- I I ,  i s  South  Korea ’ s  second
ca r r i e r  rocket  and  the  successo r  to  KSLV-1 .

     
      Locat ion

LC-2
Naro  Space  Cente r ,  South  Korea
5  rockets  have  l aunched f rom Naro  Space  Cente r ,  South  Korea .

Type :  Government
Abbrev i a t ion :  KAR I
Admin i s t r a t ion :  Cho Gwang-rae
Founded :  1989

        Agency

Korea  Aerospace  Resea rch  I ns t i tu te  –  KAR I

The  Korea  Aerospace  Resea rch  I ns t i tu te  (KAR I )  es tab l i shed  i n  1989 ,
i s  the  ae ronaut i cs  and  space  agency  o f  Repub l i c  o f  Korea .  I t s  ma in
l abora to r i es  a re  loca ted  i n  Dae jeon ,  i n  the  Daedeok  Sc ience  Town .



SHENZHOU 16
LONG MARCH 2F/G
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Shenzhou  16  i s  a  p lanned  Ch inese  spacef l ight  to
the  T iangong  space  s tat ion ,  expected  to  l aunch
on  May  25 ,  2023 ,  on  board  a  Shenzhou
spacecraf t .  I t  w i l l  ca r ry  th ree  Peop le ' s  L ibe rat ion
Army Ast ronaut  Corps  (PLAAC)  ta ikonauts .  The
miss ion  w i l l  be  the  e leventh  c rewed and
s ixteenth  f l ight  overa l l  o f  the  Shenzhou  p rogram.

Shenzhou  16  w i l l  be  the  f i f th  long-durat ion
spacef l ight  to  the  T iangong  space  s tat ion  and
wi l l  l a s t  about  s ix  months .

The  Long  March  2F/G was  manufactu red  by  Ch ina
Aerospace  Sc ience  and  Techno logy  Corporat ion
wi th  the  f i r s t  l aunch  on  2011-10-31 .  Long  March
2F/G has  10  successfu l  l aunches .  The  Long  March
2F  i s  a  Ch inese  o rb i ta l  ca r r i e r  rocket ,  pa r t  o f  the
Long  March  2  rocket  fami ly .  

Des igned  to  l aunch  the  c rewed Shenzhou
spacecraf t ,  the  Long  March  2F  i s  a  human-rated
two-stage  ve rs ion  of  the  Long  March  2E  rocket ,
wh ich  in  tu rn  was  based  on  the  Long  March  2C
launch  veh ic le .  I t  i s  l aunched  f rom complex  SLS
at  the  J iuquan  Sate l l i te  Launch  Cente r .

The  f l ight  w i l l  l aunch  in  May  2023 ,  fo l lowing  the
launch  of  T ianzhou  6  and  near  the  end  of  the
Shenzhou  15  m iss ion .  The  two c rews  w i l l  pe r fo rm
a  handover  i n  space  p r io r  to  the  depar tu re  of  the
Shenzhou  15  c rew in  May  2023

https://en.wikipedia.org/w/index.php?title=Tianzhou_6&action=edit&redlink=1
https://en.wikipedia.org/wiki/Shenzhou_15


A x i o m  M i s s i o n  2  ( A x - 2 )  w i l l  b e  A x i o m  S p a c e ’ s  s e c o n d  a l l - p r i v a t e  a s t r o n a u t  m i s s i o n  t o  t h e
I n t e r n a t i o n a l  S p a c e  S t a t i o n  ( I S S ) ,  m a r k i n g  a n o t h e r  p i v o t a l  s t e p  t o w a r d  A x i o m  S t a t i o n ,  t h e
w o r l d ’ s  f i r s t  c o m m e r c i a l  s p a c e  s t a t i o n  a n d  s u c c e s s o r  t o  t h e  I S S .  
T h e  A x - 2  c r e w  i s  c u r r e n t l y  s c h e d u l e d  t o  l a u n c h  i n  t h e  s p r i n g  o f  2 0 2 3 .  T h e  f o u r - p e r s o n
A x i o m  S p a c e  c r e w  w i l l  f l y  t o  s p a c e  i n  S p a c e X ’ s  D r a g o n  s p a c e c r a f t  a t o p  i t s  F a l c o n  9
r o c k e t  t o  p a r t i c i p a t e  i n  a  1 2 - d a y  m i s s i o n ,  i n c l u d i n g  1 0  d a y s  w o r k i n g  a n d  l i v i n g  o n  t h e
o r b i t i n g  l a b o r a t o r y  t o  i m p l e m e n t  a  f u l l  m i s s i o n  m a n i f e s t  o f  s c i e n c e ,  o u t r e a c h ,  a n d
c o m m e r c i a l  a c t i v i t i e s .
A x i o m  S p a c e ’ s  D i r e c t o r  o f  H u m a n  S p a c e f l i g h t  P e g g y  W h i t s o n ,  a  f o r m e r  N A S A  a s t r o n a u t
a n d  I S S  c o m m a n d e r ,  w i l l  l e a d  t h e  p r i v a t e l y  f u n d e d  m i s s i o n .  A v i a t o r  J o h n  S h o f f n e r  o f
K n o x v i l l e ,  T e n n e s s e e ,  w i l l  s e r v e  a s  p i l o t .  T h e  t w o  m i s s i o n  s p e c i a l i s t s  a r e  A l i  A l q a r n i  a n d
R a y y a n a h  B a r n a w i  f r o m  t h e  K i n g d o m  o f  S a u d i  A r a b i a  ( K S A ) .
A x i o m  S p a c e ’ s  A x - 2  m i s s i o n  c o n t i n u e s  p r o g r e s s  t o w a r d  t h e  A x i o m  S t a t i o n  a n d  a
s u s t a i n a b l e  l o w - E a r t h  o r b i t  e c o n o m y  a s  h u m a n s  v e n t u r e  f a r t h e r  f o r  l o n g e r  d u r a t i o n  i n
s p a c e .

SpaceX Launches - May 2023

Axiom Miss ion  2  (Ax-2)  i s  Ax iom Space ’ s  second  a l l -p r i vate  as t ronaut
miss ion  to  the  In te rnat iona l  Space  Stat ion  ( ISS)  and  i s  ta rget ing  on  May  8 ,
2023 ,  10 :43  PM CT fo r  l aunch , i e . ,  May  9  2023  ,8 : 13  am IST .
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SpaceX i s  schedu led  to  l aunch  a  Fa lcon
9  rocket  as  pa r t  o f  the  BADR-8
miss ion .  The  l aunch  i s  schedu led  on
May  22nd  at  8 :50  am IST  fo r  the
Commun icat ions  m iss ion  l aunch ing  f rom
Cape  Canavera l ,  FL ,  USA.

F A L C O N  9  B L O C K  5
A R A B S A T - 7 B  ( B A D R - 8 )

The  Arabsa t  7B  (Badr  8 )  sa te l l i t e  i s  a
new genera t ion  te lecommun ica t ions
sa te l l i t e  manufac tu red  by  A i rbus
Defence  and  Space  fo r  A rabsa t  tha t  w i l l
r ep l ace  and  augment  Arabsa t ' s
capab i l i t i e s ,  the  sa te l l i t e  w i l l  be  based
on  the-s ta te-o f- the-a r t  A i rbus  Eu ros ta r
Neo e lec t r i c  o rb i t  r a i s i ng  p l a t fo rm .
BADR-8 w i l l  a l so  i nc lude  the  i nnova t i ve
A i rbus  deve loped TELEO opt i ca l
commun ica t ions  pay load  demonst ra to r .
Th i s  pay load  w i l l  enab le  ve ry  h igh
capac i t y  ana logue  opt i ca l  feeder  l i nk
commun ica t ions ,  as  pa r t  o f  the
deve lopment  by  A i rbus  o f  a  new
genera t ion  o f  opt i ca l  commun ica t ions
techno logy  i n  space  to  be  i n teg ra ted  i n
i t s  fu tu re  commerc ia l  p roducts ,  wh ich  i s
h igh l y  robus t  aga ins t  j amming .

 C red i t s :  Mubasher



A  S p a c e X  F a l c o n  9  r o c k e t  w i l l  l a u n c h  t h e  S t a r l i n k -
8 1  ( 5 - 6 )  m i s s i o n  o n  T h u r s d a y ,  M a y  4 ,  2 0 2 3 ,  a t  7 : 2 9
A M  ( U T C ) .  S p a c e X  w i l l  l a u n c h  a  b a t c h  o f  S t a r l i n k
v 1 . 5  s a t e l l i t e s  f o r  t h e i r  s e c o n d - g e n e r a t i o n  h i g h -
s p e e d  l o w  e a r t h  o r b i t  i n t e r n e t  s a t e l l i t e
c o n s t e l l a t i o n .
S t a r l i n k  i s  a  s a t e l l i t e  i n t e r n e t  c o n s t e l l a t i o n  o p e r a t e d
b y  S p a c e X ,  p r o v i d i n g  s a t e l l i t e  I n t e r n e t  a c c e s s
c o v e r a g e  t o  o v e r  5 3  c o u n t r i e s .  I t  a l s o  a i m s  f o r
g l o b a l  m o b i l e  p h o n e  s e r v i c e  a f t e r  2 0 2 3 .  S p a c e X
s t a r t e d  l a u n c h i n g  S t a r l i n k  s a t e l l i t e s  i n  2 0 1 9 .  A s  o f
F e b r u a r y  2 0 2 3 ,  S t a r l i n k  c o n s i s t s  o f  o v e r  3 , 5 8 0
m a s s - p r o d u c e d  s m a l l  s a t e l l i t e s  i n  l o w  E a r t h  o r b i t
( L E O ) ,  w h i c h  c o m m u n i c a t e  w i t h  d e s i g n a t e d  g r o u n d
t r a n s c e i v e r s .  I n  t o t a l ,  n e a r l y  1 2 , 0 0 0  s a t e l l i t e s  a r e
p l a n n e d  t o  b e  d e p l o y e d ,  w i t h  a  p o s s i b l e  l a t e r
e x t e n s i o n  t o  4 2 , 0 0 0 .  S p a c e X  a n n o u n c e d  r e a c h i n g
m o r e  t h a n  o n e  m i l l i o n  s u b s c r i b e r s  i n  D e c e m b e r
2 0 2 2 .

T h e  S p a c e X  s a t e l l i t e  d e v e l o p m e n t  f a c i l i t y  i n
R e d m o n d ,  W a s h i n g t o n  h o u s e s  t h e  S t a r l i n k  r e s e a r c h ,
d e v e l o p m e n t ,  m a n u f a c t u r i n g ,  a n d  o r b i t  c o n t r o l
t e a m s .  T h e  c o s t  o f  t h e  d e c a d e - l o n g  p r o j e c t  t o
d e s i g n ,  b u i l d ,  a n d  d e p l o y  t h e  c o n s t e l l a t i o n  w a s
e s t i m a t e d  b y  S p a c e X  i n  M a y  2 0 1 8  t o  b e  a t  l e a s t
U S $ 1 0  b i l l i o n .  S p a c e X  e x p e c t s  m o r e  t h a n  $ 3 0  b i l l i o n
i n  r e v e n u e  b y  2 0 2 5  f r o m  i t s  s a t e l l i t e  c o n s t e l l a t i o n ,
w h i l e  r e v e n u e s  f r o m  i t s  l a u n c h  b u s i n e s s  w e r e
e x p e c t e d  t o  r e a c h  $ 5  b i l l i o n  i n  t h e  s a m e  y e a r .
T h e  I n t e r n e t  c o m m u n i c a t i o n  s a t e l l i t e s  w e r e
e x p e c t e d  t o  b e  i n  t h e  s m a l l s a t  c l a s s  o f  1 0 0  t o  5 0 0
k g  ( 2 2 0  t o  1 , 1 0 0  l b ) - m a s s  a n d  w e r e  i n t e n d e d  t o  b e
i n  l o w  E a r t h  o r b i t  ( L E O )  a t  a n  a l t i t u d e  o f
a p p r o x i m a t e l y  1 , 1 0 0  k m  ( 6 8 0  m i ) ,  a c c o r d i n g  t o  e a r l y
p u b l i c  r e l e a s e s  o f  i n f o r m a t i o n  i n  2 0 1 5 .  I n  t h e  e v e n t ,
t h e  f i r s t  l a r g e  d e p l o y m e n t  o f  6 0  s a t e l l i t e s  i n  M a y
2 0 1 9  w a s  2 2 7  k g  ( 5 0 0  l b )  a n d  S p a c e X  d e c i d e d  t o
p l a c e  t h e  s a t e l l i t e s  a t  a  r e l a t i v e l y  l o w  5 5 0  k m  ( 3 4 0
m i ) ,  d u e  t o  c o n c e r n s  a b o u t  t h e  s p a c e  e n v i r o n m e n t .
I n i t i a l  p l a n s  a s  o f  J a n u a r y  2 0 1 5  w e r e  f o r  t h e
c o n s t e l l a t i o n  t o  b e  m a d e  u p  o f  a p p r o x i m a t e l y  4 , 0 0 0
c r o s s - l i n k e d  s a t e l l i t e s ,  m o r e  t h a n  t w i c e  a s  m a n y
o p e r a t i o n a l  s a t e l l i t e s  a s  w e r e  i n  o r b i t  i n  J a n u a r y
2 0 1 5 .  ( 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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* * 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  M a y  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 .



During th is penumbral  ecl ipse,  the Moon passes deep
into the outer part of Earth ’s shadow (known as the
penumbra) .  The umbral  magnitude of th is ecl ipse is
-0.046, which means the Moon just misses the darker ,
inner part of Earth ’s shadow (which is ca l led the umbra) .
The image shows the shadow format ion ( Image credits :
NASA)

On May 5 ,  2023 ,  Ind ia  wi l l  exper ience  a  penumbra l  lunar  ec l ipse  start ing  at  8 :44 PM IST and
reach ing maximum v is ib i l i ty  by  10 :52  PM.  

46

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

PENUMBRAL LUNAR ECLIPSE

M A Y  2 0 2 3

ASTRONOMICAL EVENTS - MAY 2023

Penumbral  ecl ipse begins at 15:13 UTC on May 5
(8:43 PM IST).  
Greatest ecl ipse at 17:22 UTC on May 5 (10:52 PM
IST)  with a penumbral  magnitude of 0.9655. So only a
smal l  s l iver of the moon wi l l  not fa l l  ins ide the
penumbral  shadow.
Penumbral  ecl ipse ends at 19:31 UTC on May 6 (1:01
AM EDT).
Duration of ecl ipse:  This is a deep penumbral  lunar
ecl ipse with a durat ion of 258 minutes.

A tota l  lunar ecl ipse occurs when the whole Moon passes
through the umbra,  the darkest part of the Earth ’s
shadow. In that instance,  the l ight from the sun cannot
direct ly reach and i l luminate the Moon. Some l ight does
bounce off the Earth ’s atmosphere and reach the Moon,
but the dif ferent colors or wavelengths that make up
white l ight get separated: i t  is  only the red l ight that
reaches the Moon, the blue l ight gets lost en route.  This
is why the Moon looks red dur ing a tota l  ecl ipse,  and is
sometimes referred to as a Blood Moon. I f  Earth didn’t
have an atmosphere no l ight at a l l  would reach the Moon
dur ing a tota l  ecl ipse and i t  would appear completely
dark

Penumbral  ecl ipse captured by Mr.
Ranj i th Kumar ,  Senior Educator ,  SPACE

on 10 January 2020

Moon at 10:37 PM
  (First Contact) 

Moon at 12:41 AM
(Maximum Ecl ipse)
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ETA AQUARIDS METEOR SHOWER
The Eta Aquarids peak occurs during early May every year. Eta Aquarid meteors are known for their speed. These
meteors are fast—traveling at about 148,000 mph (66 km/s) into Earth's atmosphere. Fast meteors can leave glowing
"trains" (incandescent bits of debris in the wake of the meteor) which last for several seconds to minutes. At peak,
giving sky gazers the opportunity to see up to 40 shooting stars every hour. This year is set to be even more stunning
than usual, with experts predicting an "outburst" that could double the number of meteors in the sky. The meteor
shower is active this year from April 15 to May 27, but it is expected to peak on May 6.

Where Do Meteors Come From?
Meteors come from leftover comet particles and bits from broken
asteroids. When comets come around the sun, they leave a dusty
trail behind them. Every year the Earth passes through these
debris trails ,  which allows the bits to coll ide with our atmosphere
where they disintegrate to create fiery and colorful streaks in the
sky.
The Comet
The pieces of space debris that interact with our atmosphere to
create the Eta Aquarids originate from comet 1P/Halley. Each time
that Halley returns to the inner solar system its nucleus sheds a
layer of ice and rock into space. The dust grains eventually
become the Eta Aquarids in May and the Orionids in October if
they coll ide with Earth's atmosphere.
Comet Halley takes about 76 years to orbit the sun once. The last
time Comet Halley was seen by casual observers was in 1986.
Comet Halley wil l  not enter the inner solar system again until  2061.
Comet Halley was discovered in 1705 by Edmund Halley. Edmund
Halley predicted the orbit of the comet through past observations
of comets, suggesting that these sightings were in fact all  the
same comet. Halley is perhaps the most famous comet—it has been
sighted for mil lennia. This comet is even featured in the Bayeux
tapestry, which chronicles the Battle of Hastings in 1066.
The Radiant
Their radiant—the point in the sky from which the Eta Aquarids
appear to come—is the constellation Aquarius, the water bearer.
One of the brightest stars within Aquarius is called Eta Aquarii ,
and these meteors appear from this area of the constellation. (Eta
Aquarii is one of the four stars that make up the top of the "water
jar.") This star and the constellation is where we get the name for
this shower: Eta Aquarids.
Viewing Tips
The Eta Aquarids are viewable in both the Northern and Southern
hemispheres during the pre-dawn hours. The Southern Hemisphere
is preferable for viewing the Eta Aquarids. The Northern
Hemisphere has an hourly rate of only about 10 meteors. This is
due to the viewing location of the radiant from different latitudes. 
The constellation of Aquarius—home to the radiant of the Eta
Aquarids—is higher up in the sky in the Southern Hemisphere than
it is in the Northern Hemisphere. In the Northern Hemisphere, Eta
Aquarid meteors can more often be seen as "earth grazers."
Earthgrazers are long meteors that appear to skim the surface of
the Earth at the horizon.
To view the Eta Aquarids find an area well away from city or
street l ights. Come prepared with a sleeping bag, blanket, or lawn
chair. Lie flat on your back with your feet facing east and look up,
taking in as much of the sky as possible. After about 30 minutes in
the dark, your eyes wil l  adapt and you wil l  begin to see meteors.
Be patient—the show wil l  last until  dawn, so you have plenty of
time to catch a glimpse.

Credit: Earthsky.org

Halley’s comet, the parent of the May Eta Aquariid
and October Orionid meteor showers. Dust from
this comet will light the night as Eta Aquariid
meteors on the morning of May 5. (Credit: NASA)



O n  M a y  1 ,  2 0 2 3 ,  M e r c u r y  p a s s e s  v e r y  c l o s e  t o  t h e  s u n .  I n  f a c t ,  i t s  i n f e r i o r  c o n j u n c t i o n
w a s  a b o u t  a  w e e k  l a t e r ,  i t  w o u l d  t r a n s i t  t h e  s u n .  E v e n  t h o u g h  a  t r a n s i t  d o e s n ’ t
h a p p e n ,  M e r c u r y  i s  h e a d i n g  f o r  i t s  g r e a t e s t  m o r n i n g  e l o n g a t i o n  o n  M a y  2 9 ,  2 0 2 3 .  T h i s
e l o n g a t i o n  i s  b e s t  v i e w e d  f r o m  t h e  S o u t h e r n  H e m i s p h e r e  w h e r e  i t  r i s e s  a b o u t  t w o
h o u r s  b e f o r e  s u n r i s e  a n d  w i l l  b e  v i s i b l e  u n t i l  a r o u n d  m i d - J u n e .
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M e r c u r y  w i l l  b r i g h t e n  r a p i d l y  a t  t h e  s t a r t  o f  i t s
m o r n i n g  a p p a r i t i o n  a s  i t  e m e r g e s  f r o m  i n f e r i o r
c o n j u n c t i o n .  P r i o r  t o  i t s  a p p a r i t i o n ,  i t  p a s s e d
b e t w e e n  t h e  E a r t h  a n d  S u n ,  a t  w h i c h  t i m e  i t  h a d  i t s
u n i l l u m i n a t e d  s i d e  t u r n e d  t o w a r d s  t h e  E a r t h  a n d  s o
a p p e a r e d  a s  a  t h i n ,  b a r e l y  i l l u m i n a t e d  c r e s c e n t .  A s
t h e  a p p a r i t i o n  p r o c e e d s ,  t h i s  c r e s c e n t  w a x e s  a n d
b e c o m e s  g i b b o u s .
S i n c e  M e r c u r y  c a n  o n l y  e v e r  b e  o b s e r v e d  i n  t w i l i g h t ,
i t  i s  p a r t i c u l a r l y  d i f f i c u l t  t o  f i n d  w h e n  i t  i s  i n  a  t h i n
c r e s c e n t  p h a s e .  T h u s ,  i t  w i l l  b e  s i g n i f i c a n t l y  e a s i e r
t o  s e e  i n  t h e  d a y s  a f t e r  i t  r e a c h e s  i t s  h i g h e s t  p o i n t
i n  t h e  s k y  –  w h e n  i t  w i l l  s h o w  a  g i b b o u s  p h a s e  t h a n
i n  t h e  d a y s  b e f o r e h a n d . ( C h a r t  v i a  J o h n  J a r d i n e  G o s s )

W h e r e  t o  l o o k :  L o o k  i n  t h e
s u n r i s e  d i r e c t i o n ,  a s  t h e  s k y
i s  g e t t i n g  l i g h t e r .
G r e a t e s t  e l o n g a t i o n  i s  o n
M a y  2 9  w h e r e  M e r c u r y  w i l l  b e
s h i n i n g  a t  + 0 . 6  m a g n i t u d e
t h a t  m o r n i n g .  A n d  i t ’ l l  b e
2 4 . 9  d e g r e e s  f r o m  t h e  s u n .
T h r o u g h  a  t e l e s c o p e  o n  a n d
a r o u n d  M a y  2 9 ,  M e r c u r y  w i l l
a p p e a r  3 8 %  i l l u m i n a t e d ,  i n  a
c r e s c e n t  p h a s e ,  a n d  8 . 2
a r c s e c o n d s  a c r o s s .  B y  t h e
w a y ,  i n  m i d - J u n e  i t ’ l l  b e
a l m o s t  7 5 %  i l l u m i n a t e d  b y  t h e
t i m e  i t  s l i p s  o u t  o f  v i e w  f o r
S o u t h e r n  H e m i s p h e r e
o b s e r v e r s .

(Mercury’s greatest morning elongations in 2023 from the Northern Hemisphere as viewed through a
powerful telescope. The planet images are at the 1st, 11th and 21st of each month. Here, dots show the
actual positions of the planet for every day. Chart via Guy Ottewell.)
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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 .
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Place: Chennai / Date: 24th May / Time:7.30PM

  C o n j u n c t i o n  o f  M o o n  w i t h  M a r s .  
O n  M a y  2 4 ,  2 0 2 3 .  M o o n  a n d  t h e  p l a n e t
M a r s  w i l l  a p p e a r  v e r y  c l o s e  t o  e a c h
o t h e r  i n  t h e  e v e n i n g .  T h e y  w i l l  b e  i n
t h e  W e s t e r n  d i r e c t i o n .  M o o n  i s  a t  a
m a g n i t u d e  o f  - 1 0 . 9 2 ,  M a r s  i s  a t  a
m a g n i t u d e  o f  1 . 5 .

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

Place: Chennai / Date: 23rd May / Time: 7.30PM

  C o n j u n c t i o n  o f  M o o n  a n d  S a t u r n .  
O n  M a y  1 4 ,  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  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  - 1 1 . 5 8  a n d
S a t u r n  h a s  a  m a g n i t u d e  o f  - 1 . 0

Place: Chennai / Date: 14th May/ Time:3.30 AM

C o n j u n c t i o n  o f  M o o n ,  a n d  J u p i t e r .
O n  M a y  1 8 ,  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 . 8 4 ,  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  - 1 . 9 2 .

Place: Chennai / Date: 18th May/ Time: 4.30 AM



This involves 3 hypotheses. The f irst one is 'The Big Crunch' which says that if the universe keeps on
expanding and expanding its mass wil l  gradual ly increase and we al l  know that the higher the Mass the
GREATER THE GRAVITY hence, the gravity wi l l  become so powerful that the balance between Dark
energy or matter wi l l  become imbalanced and the universe wil l  col lapse to a singularity. Again start ing
the cycle of BIG BANG. 

The second hypothesis is 'BIG FREEZE' which states if the universe wil l  expand then al l  the stars,
galaxies and everything wil l  go far and far. I f this happens then nebula clouds wil l  also go far from each
other, result ing in thwarting the formation of stars therefore leaving no thermodynamic energy in the
universe. The stars would go supernovae and only black holes would remain in the universe. Black
wouldn't last long because after al l  Hawking radiation wil l  evaporate them, leaving the universe cold and
lonely. 

The third theory suggests the Universe wil l  end with a 'Big Rip' ,  as the pul l  of the Universe's expansion
gets stronger than the gravity it contains. This would tear apart galaxies, fol lowed by black holes, stars,
and even our own planet.

Earth, and humanity with it ,  could slowly decay into radiation, col lapse in on itself ,  or be r ipped apart as
the Universe's expansion ramps up. This would leave the Universe ful l  of single, disconnected particles.

FATE OF OUR UNIVERSE
Shaurya Baitule

IAstronomer Member

STUDENT'S CORNER
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Orion Nebula: A Cosmic
Masterpiece Unveiled

Nikhilesh B
iAstronomer member

The Orion Nebula, also known as Messier 42 or NGC 1976, is one of the most wel l-known and
captivating astronomical objects in the night sky. Located in the constel lat ion of Orion, which is easi ly
visible in the winter months in the northern hemisphere, the Orion Nebula is a celestial wonder that has
fascinated astronomers and stargazers al ike for centuries.
The Orion Nebula is a giant cloud of gas and dust, stretching approximately 24 l ight-years across and
located about 1 ,344 l ight-years away from Earth. It is a stel lar nursery, where new stars are born from
the remnants of older stars. At the heart of the nebula, there is a cluster of young stars known as the
Trapezium Cluster, which is a group of hot, young stars that emit intense ultraviolet radiation. The
energy from these stars causes the surrounding gas and dust to glow brightly , creating the stunning
visual spectacle that we see as the Orion Nebula.
One of the most str iking features of the Orion Nebula is its beautiful and intr icate structure. The nebula
is composed of a combination of glowing gas and dark dust. The gas appears in shades of red, green,
and blue, indicating the presence of hydrogen, oxygen, and other elements. The dark dust lanes create
intr iguing patterns, resembling bi l lowing clouds or tendri ls of smoke, adding to the nebula&#39;s
ethereal beauty. 
The Orion Nebula has been extensively studied by astronomers, providing invaluable insights into the
process of star formation. Observations have revealed that stars are formed in dense regions within the
nebula, where the gas and dust are gravitational ly pul led together to create protostel lar cores.



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

D o  y o u  k n o w  w h i c h  i s  a  b i g g e r  p l a n e t ?  J u p i t e r  i s  t h e  l a r g e s t  p l a n e t  i n  t h e  s o l a r  s y s t e m .  I t
h a s  a  r a d i u s  o f  6 9 , 9 1 1  k m .  T h a t  i s  n e a r l y  1 0  t i m e s  m o r e  t h a n  t h e  r a d i u s  o f  t h e  E a r t h .  O v e r
1 3 0 0  E a r t h  c a n  f i t  i n s i d e  J u p i t e r .  J u p i t e r  i s  a b o u t  2 . 5  t i m e s  m o r e  m a s s i v e  t h a n  t h e  o t h e r
p l a n e t s  i n  o u r  s o l a r  s y s t e m  c o m b i n e d .  J u p i t e r  a l s o  h o l d s  t h e  f i r s t  r a n k  f o r  t h e  m a x i m u m
n u m b e r  o f  m o o n s ,  w i t h  a  t o t a l  o f  9 2  c o n f i r m e d  m o o n s .

B u t  J u p i t e r  i s  t h e  l a r g e s t  p l a n e t  i n  o u r  s o l a r  s y s t e m — a  m i c r o s c o p i c  s t a r  s y s t e m  c o m p a r e d
t o  t h e  e n t i r e  c o s m o s .  T h e r e  a r e  t r i l l i o n s  o f  s t a r  s y s t e m s  i n  t h e  u n i v e r s e .  E a c h  w i t h  i t s  o w n
p l a n e t  c a l l e d  a n  e x o p l a n e t .  T h e  u n i v e r s e  i s  f u l l  o f  w o n d e r s ,  a n d  t h e  d i s c o v e r y  o f
e x o p l a n e t s  h a s  b e e n  o n e  o f  t h e  m o s t  s i g n i f i c a n t  a c h i e v e m e n t s  i n  m o d e r n  s c i e n c e .  H D
1 0 0 5 4 6  b  ( a  p o t e n t i a l  b r o w n  d w a r f  s t a r )  a n  e x o p l a n e t  l o c a t e d  a p p r o x i m a t e l y  3 1 6 . 4  l i g h t -
y e a r s  a w a y  f r o m  E a r t h ,  i s  o n e  s u c h  w o n d e r .

T h i s  g a s  g i a n t  p l a n e t ’ s  s e v e r a l  d i s t i n c t i v e  f e a t u r e s  m a k e  i t  u n i q u e  a n d  w o r t h y  o f  s t u d y .
T h i s  p l a n e t  h a s  a  m a s s  o f  7 5 2  J u p i t e r !  I t s  r a d i u s  i s  a r o u n d  4 9 3 2 0 0  k m — t h a t  i s  a r o u n d  7
t i m e s  l a r g e r  t h a n  t h e  r a d i u s  o f  J u p i t e r !  I t  w o u l d  t a k e  t h r e e  w h o l e  m o n t h s  t o  t r a v e l  a r o u n d
t h e  e q u a t o r  o f  t h i s  p l a n e t  o n  a n  a i r p l a n e !  R o u g h l y  9 5 5  t h o u s a n d  E a r t h s  c a n  f i t  i n s i d e  t h i s
g a s  g i a n t .  I m a g i n e  t h e  g r a v i t y  o f  t h i s  p l a n e t !  U n d e r  t h a t  g r a v i t y ,  w e  w o u l d  b e  c o m p l e t e l y
c r u s h e d  i n t o  a  t h i n  s h e e t  o f  p a p e r .

W e  s t i l l  d o  n o t  k n o w  w h y  t h i s  m a s s i v e  c e l e s t i a l  o b j e c t  i s  a  p l a n e t  a n d  n o t  a  s t a r .  I t  h a s
e n o u g h  m a s s  t o  s t a r t  n u c l e a r  f u s i o n  a n d  p r o d u c e  i t s  o w n  l i g h t .  T h i s  p l a n e t  l i e s  a b o u t  5 3
A U  a w a y  f r o m  i t s  s t a r .  S t u d y i n g  t h i s  p l a n e t  w i l l  h e l p  u s  k n o w  m o r e  a b o u t  s t a r s  a n d  p l a n e t s
a n d  t e a c h  u s  a b o u t  t h e  d i s t i n c t i o n  b e t w e e n  s t a r s  a n d  p l a n e t s .  S t u d y i n g  t h i s  p l a n e t  i s
g o i n g  t o  m a k e  i t  e a s i e r  t o  f i n d  c e l e s t i a l  o b j e c t s  a n d  c l a s s i f y  t h e m  c o r r e c t l y .

SOMETHING BIG OUT THERE!
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Sourajit Mandal
IAstronomer Member



The entirety of the cosmos started out as small as a pinpoint. Then, something happened—something
that we don’t know the cause of- and an explosion took place. The biggest explosion that could ever
take place in the entire realm of reality. And... It all started. The universe had begun its life. That
was also the time when time started and everything began.

IS THE BIG BANG RIGHT?
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Sourajit Mandal
iAstronomer member

We do not have enough data to understand the correct solution to this problem. We require a lot
more data and research to find out exactly what might have happened at the time of the creation
of these galaxies and the universe as a whole.

That is how the universe is thought to have started, also known as the Big Bang theory. We have got
many proofs of this theory. For example- The dim afterglow of the big bang discovered in 1960 is
known as cosmic microwave background radiation. This radiation covering about 2.5 percent of the
night sky shows fluctuations in the ionized gases that later condensed to form galaxy superclusters.
Edward Hubble's discovery of a connection between a galaxy's distance from Earth and its speed in
the 1920s is another example of how the Big Bang theory is supported.
That’s enough to prove the Big Bang theory right isn’t it? Yes, it was enough till now. The Big Bang
theory is one of the most followed theories in cosmology about the creation of the universe. Every
book that ever tells about the creation of the universe states about the Big Bang theory so
confidently that it sometimes seems like we have actually witnessed the Big Bang in our own
lifetimes.
This confidence in the Big Bang theory was certainly and suddenly drained out by a new discovery
by the James Webb telescope. This sudden discovery by the James Webb space telescope has
started a sense of chaos among scientists and confusion among people. The media’s immense
enthusiasm has caused even more confusion among the common people. 

These galaxies are massive- much bigger than our Milky Way galaxy. The problem lies here- it is
not theoretically possible for galaxies to become so massive so early in the universe. This is
because galaxies take a lot of time to form. Especially the bigger galaxies. These massive galaxies
could not have formed only after 500- 700 million years after the Big Bang. This is the center of all
our problems. Since we cannot explain how these huge galaxies have formed with the Big Bang
theory, we can possibly assume that it is wrong. Or, it might also be possible that the theory is
correct but just needs some modifications. It might also be possible that this new finding fits into
the theory perfectly but we cannot understand how. (Image credits: Science-sparks)

But, what is this ground-
breaking new discovery
which is the core of this
chaos? The James Webb
Space Telescope- the
biggest and most
advanced, 10 billion
dollar space telescope
has found 6 new galaxies
which are not supposed
to exist in theory. These
galaxies are around 13.75
billion light years away.
This means that the
images that we see
today of these galaxies
are those galaxies before
13.75 billion years ago. 
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Orion Nebula Captured by Nikhilesh B, Iastronomer

Orion Constellation captured by
Pareesa Dudia, Club Student

Moon and Venus Conjunction
captured by Shree vishwajith S,

Club Student

Prem Sahana A, Iastronomer

Moon and Venus Conjunction
captured by Ruhika S,

Club Student

Composite Image of Moon 

Daksh Rathi, iastronomer member
Star Trail Captured by Daksh Rathi,

iastronomer member
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Milkyway captured by 
Mr. Ankur Chabra, Educator, SPACE

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

Star trail with Qutub Minar captured by Mr. Yogesh Joshi,
Asst. Educator incharge, SPACE

Venus and Pleiades Conjunction captured by Mr. Shiril, Executive, GAPL

Star trail captured by Mr. Ranjith Kumar E, Senior Educator, SPACE

Venus with Qutub Minar
captured by Mr. Arun, Educator,

SPACE
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Nancy Roman
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Cecilia Payne-Gaposchkin, original name in
full Cecilia Helena Payne, (born May 10, 1900,
—died Dec. 7, 1979), was a British-born
American astronomer who discovered that
stars are made mainly of hydrogen and helium
and established that stars could be classified
according to their temperatures.

Nancy Grace Roman (May 16, 1925 – December
25, 2018) was an American astronomer who
made important contributions to stellar
classification and motions. The first female
executive at NASA, Roman served as NASA's
first Chief of Astronomy throughout the 1960s
and 1970s. She oversaw the planning and
development of programs for the Hubble Space
Telescope.  Thus, she was called the 'Mother of
Hubble.'



PIONEER VENUS 1 PROBE

HISTORICAL EVENTS HAPPENED IN MAY
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Pioneer Venus 1 ,  the orbiter ,  was designed to spend an extended per iod in  orbit  around Venus
mapping the surface us ing a radar  package.  After  a s ix-and-a-half-month journey,  the
spacecraft  entered an e l l ipt ica l  orbit  around Venus at  15:58 UT on Dec.  4 ,  1978.

It  was the f i rst  American spacecraft  to enter  orbit  around Venus ,  about three years after  the
Soviets accompl ished the same feat . ( Image credits :  NASA)

Pioneer Venus 1  used radar  to map the surface of Venus.
The probe found Venus to be general ly  smoother than Earth ,  though with a mountain h igher
than Mt.  Everest  and a chasm deeper than the Grand Canyon.
It  conf i rmed that Venus has l i tt le  i f  any ,  magnetic  f ie ld and found the c louds to consist
main ly of  su lfur ic  acid .
The spacecraft  burned up the atmosphere of Venus ,  ending a successful  14-year  miss ion that
was planned to last  only e ight months .  

NASA's  Pioneer Venus 1  was the f i rst  of  a two-spacecraft  orbiter-probe combinat ion designed
to study the atmosphere of Venus.  I t  was the f i rst  American spacecraft  to orbit  Venus.  The
second spacecraft  was launched a few months later .



[

[

Sixty-four  years  ago,  NASA launched Apol lo  10 from Kennedy Space
Center  on a test  miss ion before the h istor ic  Apol lo  11  moon landing.  I t
launched into a nominal  115-mi le  c i rcu lar  Earth-parking orbit  at  an
inc l inat ion of  32 .5 degrees .  One-and-a-half  orbits  later ,  a  t rans lunar
in ject ion occurred.  The S-IVB f i red to increase velocity f rom 25,593 to
36,651 feet per  second on a free-return tra jectory .  Twenty-f ive
minutes later ,  the CSM separated for  t ransposit ion and docking with
the LM,  s imi lar  to the maneuver  performed on Apol lo  9 .  

The orbita l  vehic le  was comprised of  the S-IVB stage,  and its  payload
of the CSM, the LM,  and the spacecraft- lunar  module adapter ,  or  SLA,
shroud.  The Apol lo  10 crew members were Commander Thomas
Stafford ,  Command Module Pi lot  John Young,  and Lunar  Module Pi lot
Eugene Cernan.  The Apol lo  10 miss ion encompassed a l l  aspects of  an
actual  crewed lunar  landing,  except the landing.  I t  was the f i rst  f l ight
of a  complete ,  crewed Apol lo  spacecraft  to operate around the Moon.
Object ives inc luded a scheduled e ight-hour  lunar  orbit  of  the separated
lunar  module ,  or  LM,  and descent to about n ine mi les  off  the moon's
surface before ascending for  rendezvous and docking with the
command and serv ice module ,  or  CSM, in  about a 70-mi le  c i rcu lar  lunar
orbit .  Pert inent data to be gathered in  th is  landing rehearsa l  dealt  with
the lunar  potent ia l ,  or  gravitat ional  effect ,  to ref ine the Earth-based
crewed spacef l ight  network tracking techniques ,  and to check out LM
programmed tra jector ies  and radar ,  and lunar  f l ight  contro l  systems.
Twelve te lev is ion transmiss ions to Earth were p lanned.  Al l  miss ion
object ives were achieved.
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E ins te i n  became  wor l d  f amous  on  7  November  19 19 ,  f o l l ow ing  t he  p ress  pub l i c a t i on  o f  a  mee t i ng
he ld  i n  London  on  6  November  19 19  whe re  t he  r e su l t s  we re  announced  o f  two  B r i t i s h  exped i t i ons
l ed  by  Edd ing ton ,  Dyson ,  and  Dav idson  to  measu re  how much  backg round  s t a r l i gh t  i s  ben t  a s  i t
passes  t he  Sun .  Th ree  da ta  se t s  we re  ob ta i ned :  two  showed  the  measu red  de f l ec t i on  ma tched
the  t heo re t i c a l  p red i c t i on  o f  E i n s te i n ' s  19 15  Theo r y  o f  Gene ra l  Re l a t i v i t y ,  and  became  the  o f f i c i a l
r e su l t ;  t he  t h i r d  was  d i sca rded  a s  de fec t i ve .

6  November  20 19  was  t he  cen tena r y  o f  t he  p resen ta t i on  to  a  j o i n t  mee t i ng  o f  t he  Roya l  Soc i e t y
and  t he  Roya l  As t ronom ica l  Soc i e t y  o f  t he  sc i en t i f i c  r e su l t s  f r om the  May  19 19  so l a r  ec l i p se
exped i t i ons .  These  de te rm ined  t ha t  t he  r ea l i t y  and  amp l i t ude  o f  g r av i t a t i ona l  l i gh t  bend i ng  by  t he
Sun  we re  cons i s t en t  w i t h  E i n s te i n ' s  19 15  p red i c t i ons ,  and  s i gn i f i c an t l y  i ncons i s t en t  w i t h  t he
Newton i an  f l a t - space- t ime  p red i c t i on .  Th i s  ev i dence ,  comp lemen t i ng  t he  ea r l i e r  ( 19 15 )  ev i dence
tha t  t he  t heo r y  exp l a i ned  an  anoma l y  i n  t he  o rb i t  o f  t he  p l ane t  Me rcu r y ,  e s t ab l i s hed  Gene ra l
Re l a t i v i t y  a s  a  va l i d  t heo r y  o f  space- t ime  and  made  E i n s te i n  f amous .

A SOLAR ECLIPSE THAT SHOWED
LIGHT ON EINSTEIN'S GENIUS
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The  19 15  pub l i c a t i on  o f  E i n s te i n ' s  Theo r y  o f
Gene ra l  Re l a t i v i t y  i nc l uded  t h ree  de f i n i t i ve  and
necessa r y  obse r va t i ona l  t e s t s  f o r  wh i ch  t he
Gene ra l  Re l a t i v i s t i c  p red i c t i on  d i f f e red  f rom f l a t
space- t ime  ‘Newton i an ’  v a l ues .  I n  t he  o rde r
p resen ted  by  E i n s te i n ,  t he  f i r s t  i s  t he  r a te  o f
p recess i on  o f  t he  o rb i t  o f  t he  p l ane t  Me rcu r y
a round  t he  Sun  ( an  add i t i ona l  43  a r c sec  pe r
cen tu r y ,  obse r va t i on  a t  t he  t ime  requ i r ed  45±5
a rcsec  pe r  cen tu r y ) .  The  second  i s  t he  p red i c ted
amp l i t ude  o f  bend i ng  by  a  l i gh t  r a y  f r om a
backg round  s t a r  pass i ng  t he  Sun  ( 1 . 75  a r c secs  a t
t he  Sun ' s  l imb ) .  The  t h i r d  i s  t he  g r av i t a t i ona l
r edsh i f t  o f  l i gh t  f o r  a  pa r t i c l e  mov i ng  t h rough  a
g rav i t a t i ona l  po ten t i a l ;  t h i s  l a s t  was  de te rm ined
unamb iguous l y  on l y  i n  t he  1960s .

The  image  i s  an  en l a rgemen t  o f  ‘ S t a r  4 ’  f r om a  Sob ra l  4- i nch  p l a te .  The  r ed  a r row  i nd i ca tes  t he
amp l i t ude  o f  t he  cen t ro id  sh i f t  due  to  g r av i t a t i ona l  de f l ec t i on  a t  t he  pos i t i on  o f  t h i s  s t a r ,  wh i ch
i s  0 . 75  a r c sec .  ( Image  c red i t s :  John  P i l k i ng ton  a t  t he  Roya l  G reenw ich  Obse r va to r y  i n  1999 )  
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ACROSS
3 .  The  oute r  edge o f  the  So la r  sys tem i s
ca l l ed?
6 .  Wh ich  spacecra f t  have  v i s i ted  a l l  p l anets?
8 .  What  i s  the  name o f  the  moon wh ich  shoots
wate r  j e t s  f rom i t s  ocean?
9 .  What  i s  the  reg ion  in  the  so la r  sys tem
where  long-range comets  o r ig ina te?
10 .  Wh ich  ce les t i a l  ob jec t  has  superson ic
w inds?

DOWN
1 .  _________takes rough ly  three Ear th  months
to orb i t  the Sun .
2 .  Which p lanet ' s  moon has vo lcan ic  erupt ions?
4 .  I  have 90% of  water  in  my r ings ,  who am I?
5 .  Which moon revo lves in  the oppos i te  as  that
of  the host  p lanet?
7 .  Which i s  the dwarf  p lanet  in  the astero id
be l t?

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