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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  f un- f i l l ed

p ionee r i ng  concep t s ,  se r v i ces ,  and  p rog rams .
Miss ion :  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 .

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

A U G U S T  2 0 2 3

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
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JBM G loba l  Schoo l  ce l eb r a ted  i t s  En t r ep reneu r sh i p  Fes t i v a l  on  Ju l y  22nd ,  engag i ng  s t uden t s
f r om c l a s ses  I  t o  X I I .  The  f e s t i v a l  s howcased  a  r ange  o f  bus i nes s  i deas  t h rough  sk i t s ,  g ames ,
qu i z zes ,  and  p roduc t  exh i b i t i on s .  No tab l y ,  C l a s s  IX  p re sen ted  a  cap t i v a t i ng  a s t r onomy- themed
concep t :  t he  "P l an i sphe re . "  Th rough  dynam ic  s k i t s  and  i n fo rma t i ve  Powe rPo i n t  p re sen t a t i ons ,
t hey  ou t l i ned  i t s  t a rge t  aud i ence ,  u sage ,  i dea l  app l i c a t i on ,  and  r e venue  mode l .

S imu l t aneous l y ,  a n  "As t ronomy  Showcase "  dazz l ed  t he  schoo l  g rounds .  Jo i n t  e f f o r t s  o f
As t ronomy  educa to r s  and  s t uden t s  r e su l t ed  i n  an  i n t e r ac t i ve  exh i b i t i on  on  Ju l y  22 ,  2023 .  Th i s
showcase  f ea tu red  a s t r onomy-based  ac t i v i t i e s  appea l i ng  to  a l l  age  g roups .  A t t endees  en j oyed
v i r t ua l  r e a l i t y  e xpe r i ences ,  we igh t  s imu l a t i ons  on  o the r  p l ane t s ,  l u ng  capac i t y  t e s t s ,  p l ane t a r y
r i ng  cha l l enges ,  and  i n t e r ac t i ve  expe r imen t s  l i k e  pop  rocke t s  and  hyd ro  r ocke t r y .  The  showcase
a l so  o f f e r ed  s a fe  so l a r  obse r va t i on  ac t i v i t i e s ,  p rov i d i ng  a  g l impse  i n to  t he  cosmos .

The  En t r ep reneu r sh i p  Fes t i v a l  and  As t ronomy  Showcase  demons t r a t ed  t he  schoo l ' s  commi tmen t
to  f o s te r i ng  c rea t i v i t y ,  educa t i on ,  and  engagemen t .  These  even t s  no t  on l y  h i gh l i gh ted  s t uden t
i ngenu i t y  bu t  a l so  encou r aged  co l l abo r a t i v e  l e a r n i ng  and  exp l o r a t i on ,  i n sp i r i ng  cu r i o s i t y  among
pa r t i c i pan t s .
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Space  Group  H igh l ights

ENTREPRENEURSH IP  FEST

AT  JBM GLOBAL  SCHOOL

SPACE INSIGHTS



A bou t  C h a n d r a y a a n  3
' F a l l  s e v e n  t i m e s ,  r i s e  u p  e i g h t ! '   S u c h  w a s  t h e  mo t t o
o f  I S RO  w h e n  i t  l a u n c h e d  t h e  C h a n d r a y a a n - 3 .  F o l l o w i n g
t h e  p a r t i a l  s u c c e s s  o f  C h a n d r a y a a n - 2 ,  I S RO  a n no u n c e d
p l a n s  f o r  C h a n d r a y a a n - 3  t o  c om p l e t e  t h e  m i s s i o n ' s
o b j e c t i v e s  o f  l a n d i n g  a  r o v e r  o n  t h e  l u n a r  s u r f a c e .  T h e
p r i m a r y  g o a l  o f  C h a n d r a y a a n  3  i s  t o  d e mo n s t r a t e  I n d i a ' s
c a p a b i l i t y  t o  s o f t - l a n d  o n  t h e  Moo n  a n d  o p e r a t e  a
r o v e r  o n  i t s  s u r f a c e .  T h e  m i s s i o n  a i m s  t o  f u r t h e r  e x p a n d
o u r  u n d e r s t a n d i n g  o f  t h e  Moo n ' s  g e o l o g y ,  m i n e r a l o g y ,
a n d  e v o l u t i o n .

T h o u s a n d s  o f  p e o p l e  g a t h e r e d  a t  P u l i c a t  L a k e  t o  w a t c h
t h e  b e a s t  r o a r i n g  u p  i n  t h e  s k y .  A mo n g  t h e m  w a s  t h e
S P A C E  C h e n n a i  T e a m ,  w ho  w e r e  r e a d y  t o  s e i z e  t h e
mom e n t  w i t h  t h e  c a m e r a s  a n d  t e l e s c o p e s .  T h e  t e a m  w e n t
l i v e  b o t h  o n  Y o u t u b e  a n d  I n s t a g r a m ,  w h e r e  p e o p l e  f r om
a r o u n d  t h e  wo r l d  j o i n e d  u s  a n d  o b s e r v e d  t h e  l a u n c h
v i r t u a l l y .  A s  t h e  c o u n t d ow n  b e g a n ,  t h e  f i d g e t i n g  o f
f i n g e r s  s t o p p e d  a n d  a l l  w e r e  r e a d y  t o  f r e e z e  t h e  mom e n t
u s i n g  t h e  D S L R s  a n d  mo b i l e  p h o n e  c a m e r a s .  
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A s  t h e  s u n  s h o n e  h i g h  i n  t h e  s k y ,  c l o u d s  o f  p e o p l e
z oom e d  i n  t o  w i t n e s s  t h e  h i s t o r i c  mom e n t  o f  t h e
I n d i a n  S p a c e  R e s e a r c h  O r g a n i s a t i o n ( I S RO ) .  On  14 t h  o f
J u l y  2 0 23  a t  2 : 35  PM  I S T ,  t h e  L a u n c h  V e h i c l e  M a r k
I I I ,  f l e w  u p ,  u p ,  a n d  a w a y  t o  t h e  E a r t h ’ s  Moon ,  L u n a .
T h e  s p a c e c r a f t  b l a s t e d  o f f  t h e  S a t i s h  D h aw a n  S p a c e
C e n t r e  i n  S r i h a r i k o t a  a n d  u n d e r w e n t  t h e  n e c e s s a r y
G eo s t a t i o n a r y  T r a n s f e r  O r b i t  m a n e u v e r s .  

C h a n d r a y a a n  3 ,  i s  t h e  t h i r d  l u n a r  e x p l o r a t i o n  m i s s i o n  b y
I S RO .  I t  i s  t h e  s u c c e s s o r  t o  C h a n d r a y a a n  2 ,  w h i c h  w a s
l a u n c h e d  i n  J u l y  2 0 1 9 .  C h a n d r a y a a n  2  c o n s i s t e d  o f  a n
o r b i t e r ,  a  l a n d e r  c a l l e d  V i k r a m ,  a n d  a  r o v e r  c a l l e d
P r a g y a n .  U n f o r t u n a t e l y ,  t h e  l a n d e r  l o s t  c ommu n i c a t i o n
w i t h  t h e  m i s s i o n  c o n t r o l  d u r i n g  i t s  d e s c e n t ,  a n d  t h e
r o v e r  w a s  n o t  d e p l o y e d  o n  t h e  l u n a r  s u r f a c e  a s  p l a n n e d .

chandrayaan 3

http://www.space-global.com/


3

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

AUGUST  2023

Space  Group  H igh l ights

Wh i l e  t h e  S P A C E  C h e n n a i  t e a m  h a n d l e d  t h e  o n -
f i e l d  q u e r i e s ,  t h e  D e l h i  e d u c a t o r s  t oo k  p a r t  i n
t h e  m e d i a  d i s c u s s i o n  a n d  g a v e  i n t e r v i e w s  t o
v a r i o u s  T V  c h a n n e l s  i n c l u d i n g  T i m e s  N e w ,  M i r r o r
Now ,  A B P  N e w s ,  e t c .  T h e y  e x p l a i n e d  t h e  m i s s i o n
i n  d e t a i l  s o  e v e n  a  l a y m a n  c o u l d  u n d e r s t a n d  t h e
m i s s i o n  t h o r o u g h l y .  

A  d e a f e n i n g  e x p e r i e n c e !
T h e  l a w s  o f  p h y s i c s  w e r e  o n c e  a g a i n  p r o v e d  a s
t h e  r o a r  o f  t h e  r o c k e t  w a s  h e a r d  o n l y  a f t e r  a
f e w  s e c o n d s ,  a n d  b y  t h e n  t h e  r o c k e t  w a s  m a k i n g
i t s  w a y  t h r o u g h  t h e  s n ow y  c l o u d s .  A f t e r  a  f e w
c l i c k s ,  w e  w e r e  a w e s t r u c k  b y  t h e  s c e n i c  b e a u t y  o f
t h e  r o c k e t ,  w h i c h  l e f t  a  t r a i l  a s  i t  w a s  g e t t i n g  a n
i n c h  c l o s e r  t o  i t s  d e s t i n a t i o n .  I t  t oo k  u a  a
f r a c t i o n  o f  a  s e c o n d  t o  r e a l i z e  t h e  s i g n i f i c a n c e
o f  t h e  mom e n t  a n d  g e t  b a c k  t o  c a p t u r i n g  i t .  

A s  t h e  r o c k e t  f i r e d  u p ,  t h e  s o u n d  o f  i t  w a s  h e a r d
k i l om e t e r s  a w a y  f r om  t h e  l a u n c h .  B u t ,  t h e
a p p l a u s e  o f  e v e r y  I n d i a n  w i t n e s s i n g  t h e  e v e n t
s u r p a s s e d  t h e  r o a r  o f  t h e  r o c k e t .  T h e  g l i s t e n i n g
e y e s  o f  t h e  p e o p l e  m e t  t h e  c u r v e  o f  t h e i r  l i p s
a n d  h a n d s  w e r e  e x t e n d e d  t o  c o n g r a t u l a t e  e a c h
o t h e r .  O n e  o f  o u r  e d u c a t o r s ,  S r u t h i  S u r e s h ,  w a s
l u c k y  t o  c a p t u r e  t h e  m a j e s t i c  v i e w  o f  t h e  r o c k e t
u s i n g  t h e  1 8 -  55mm  D S L R  a n d  p r o c e s s e d  t h e
i m a g e  u s i n g  S n a p s e e d .  T h e  p i c t u r e  w a s  s u b m i t t e d
t o  N A S A ’ s  A s t r o nomy  P i c t u r e  o f  t h e  D a y  ( A POD )
a n d  t h e  e v e n t  t u r n e d  o u t  t o  b e  a  b l e s s i n g  i n
d i s g u i s e  a s  t h e  c a p t u r e  o f  t h e  r o c k e t  g o t
f e a t u r e d  i n  t h e  A s t r o nomy  P i c t u r e  O f  T h e  D a y
c ommon l y  k n ow n  a s  A POD .  T h e  e n t i r e  C h e n n a i
t e a m  w a s  f o r t u n a t e  e n o u g h  t o  c a p t u r e  e n t h r a l l i n g
i m a g e s  w h i c h  w e r e  l a t e r  p o s t e d  b y  S k y ,  a
F a c e b oo k  p a g e  f o r  a l l  t h e  n o t a b l e  s u b m i s s i o n s  o f
A POD .

lAunch !!!



Hydro  rocket  l aunch  i s  an  exc i t i ng  and  educa t i ona l  expe r i ence  fo r  U ITS
s tudent s  o f  C l a s s  V I I I ,  a s  SPACE  IND IA  o f fe r s  a  un ique  oppo r tun i t y  to  l ea rn
and  exp l o re  va r i ous  s c i en t i f i c  concept s  wh i l e  hav i ng  fun .  He re  a re  ways
s tudent s  en joy  and  benef i t  f r om  hyd ro  rocket  l aunches :
Hands-On  Lea rn i ng :  Bu i l d i ng  and  l aunch ing  hyd ro  rocket s  i nvo l ve  p rac t i ca l
app l i ca t i ons  o f  phys i c s ,  chem i s t r y ,  and  eng inee r i ng  p r i nc ip l e s .  S tudent s  can
ac t i ve l y  pa r t i c i pa te  i n  a s semb l i ng  the  rocket  component s  and  unde r s tand i ng
the  impo r tance  o f  s t ab i l i t y ,  t h ru s t ,  and  ae rodynam ic s .  Th i s  hands-on
expe r i ence  a l l ows  them to  b r i dge  the  gap  be tween  theo ry  and  r ea l -wor ld
app l i ca t i ons .

Teamwork  and  Co l l abo ra t i on :  Hyd ro  rocket  p ro j ec t s  r equ i r e  t eamwork ,  whe re
s tudent s  wo rk  togethe r  to  des ign ,  cons t ruc t ,  and  l aunch  the  rocket s .
Co l l abo ra t i ng  on  such  p ro j ec t s  enhances  commun i ca t i on  sk i l l s ,  t eaches  the
va l ue  o f  coope ra t i on ,  and  fos te r s  a  sense  o f  co l l e c t i ve  ach i evement  when  the
rocket  succes s fu l l y  t akes  f l i gh t .

P rob l em-So l v i ng  Sk i l l s :  Th roughout  the  p roces s ,  s tudent s  may  encounte r
cha l l enges  and  se tbacks .  These  s i t ua t i ons  p rov ide  exce l l en t  oppo r tun i t i e s  to
deve l op  p rob l em-so l v i ng  sk i l l s  a s  t hey  i den t i f y  i s sues ,  b r a i n s to rm  so l u t i ons ,
and  make  neces sa ry  ad j u s tment s  to  imp rove  the  rocket ' s  pe r fo rmance .
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in UITS Schools
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STEM Educat i on :  Hyd ro  rocket  l aunches  a l i gn  pe r fec t l y  w i th  STEM (Sc i ence ,
Techno logy ,  Eng inee r i ng ,  and  Mathemat i c s )  educa t i on .  The  ac t i v i t y  i n teg ra tes
mu l t i p l e  STEM d i s c ip l i ne s ,  mak ing  i t  an  engag ing  way  to  i gn i t e  i n te re s t  i n  t hese
sub jec t s  among  s tudent s .

Unde r s tand ing  P res su re  and  S ta tes  o f  Mat te r :  Exp l a i n i ng  the  t r ans fo rmat ion  o f
wate r  i n to  h igh-p res su re  s team fo r  p ropu l s i on  i nvo l ves  concept s  r e l a ted  to
p res su re ,  t empe ra tu re ,  and  the  d i f f e ren t  s ta tes  o f  mat te r .  Wi tnes s i ng  these
p r i nc ip l e s  i n  ac t i on  du r i ng  the  l aunch  p roces s  he lp s  s tudent s  g ra sp  comp lex
sc i en t i f i c  concept s  i n  a  t ang ib l e  and  memorab le  manne r .

Exc i t ement  and  Th r i l l :  Wi tnes s i ng  a  hyd ro  rocket  soa r  i n to  the  sky  i s  a  t h r i l l i ng
expe r i ence  fo r  s tudent s .  I t  can  spa rk  cu r i o s i t y  and  fa sc i na t i on  w i th  space
exp lo ra t i on  and  rocket  s c i ence ,  mot i va t i ng  some  to  pu r sue  ca ree r s  i n  ae rospace
eng inee r i ng  o r  r e l a ted  f i e l d s .

C r i t i ca l  Th i nk i ng :  P repa r i ng  fo r  a  hyd ro  rocket  l aunch  r equ i r e s  s tudent s  to  th i nk
c r i t i ca l l y  about  va r i ous  a spec t s ,  s uch  a s  choos i ng  the  r i gh t  mate r i a l s ,  des i gn i ng
ef f i c i en t  nozz l e s ,  and  ca l cu l a t i ng  the  t r a j ec to ry .  Th i s  p romotes  ana l y t i ca l
t h i nk i ng  and  encou rages  s tudent s  to  app l y  t he i r  know ledge  c rea t i ve l y .

I n sp i r a t i ona l  Ro l e  Mode l s :  S tudent s  may  ge t  t he  chance  to  i n te rac t  w i th
sc i en t i s t s ,  eng inee r s ,  o r  space  en thus i a s t s  who  a re  i nvo l ved  i n  t he  hyd ro  rocket
l aunch  p roces s .  I n te rac t i ng  w i th  these  ro l e  mode l s  can  i n sp i r e  s tudent s  and
expose  them to  poten t i a l  ca ree r  pa ths  i n  ae rospace  and  space  exp lo ra t i on .

I n  conc l u s i on ,  hyd ro  rocket  l aunches  o f fe r  a  t h r i l l i ng  and  educa t i ona l  expe r i ence
fo r  s tudent s ,  comb in i ng  hands-on  l ea rn i ng ,  t eamwork ,  p rob l em-so l v i ng ,  and
exposu re  to  s c i en t i f i c  p r i nc ip l e s .  By  engag ing  i n  t hese  p ro j ec t s ,  s t udent s  en joy
a  fun- f i l l ed  ac t i v i t y  and  ga i n  va l uab l e  know l edge  and  sk i l l s  t ha t  can  shape  the i r
academic  and  p ro fes s i ona l  j ou rney  i n  t he  fu tu re .
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SALLY RIDE EARTHKAM 
JULY 2023

Sa l l y  R i de  Ea r t hKAM i s  a  NASA-sponso red  p ro j ec t .  Ea r t hKAM means  Ea r t h  Know ledge  Acqu i r ed
by  M idd l e  schoo l  s t uden t s .  I t  i s  an  educa t i ona l  p rog ram tha t  enab l e s  s t uden t s  to  t ake  p i c t u res
o f  t he i r  own  p l ane t  f r om a  d i g i t a l  c amera  on  boa rd  t he  I n te rna t i ona l  Space  S ta t i on  ( I SS )  v i a  a
web  i n te r f ace .  I n t e rna t i ona l  Space  S ta t i on  i s  an  a r t i f i c i a l  s a te l l i t e  whe re  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  14 th  Ju l y .

About  th i s  yea r :  
We s t a r t ed  t h i s  yea r  w i t h  t he  t h i r d  m i s s i on  cyc l e  o f  2023 ,  wh i ch  i s  ac tua l l y  t he  84 th  M i s s i on .  A
Th ree  hou r  Sa l l y  R i de  Ea r t hKAM workshop  was  conduc ted  i n  t he  schoo l s  o f  Chenna i  and  De l h i .
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
workshop  s t a r t ed  w i t h  s t uden t s  u s i ng  Goog le  Ea r t h  to  f i nd  a  f ew  l oca t i ons  o f  i n t e res t  f o l l owed
by  a  p resen ta t i on  abou t  Ea r t hKAM.  S tuden t s  have  t hen  demons t r a ted  t he  u se  o f  t he  Ea r t hKAM
in te r f ace  to  r eques t  Ea r t h ’ s  images  by  keep i ng  va r i ous  a spec t s  such  a s  o rb i t a l  pa th ,  wea the r ,
l oca t i on ,  and  day /n igh t  p re fe rence  i n  m ind .  A f te r  t h i s ,  t he  s t uden t s  had  an  exc i t i ng  t ime
loca t i ng  r eg ions  o f  t he i r  i n t e re s t  and  pu t t i ng  up  t he i r  r eques t s .  The  wo rkshop  ended  w i t h  t he
s tuden t s  w r i t i ng  Messages  to  As t ronau t s .
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A to t a l  o f  7  schoo l s ,  compr i s i ng  app rox ima te l y  300  s t uden t s ,  pa r t i c i pa ted  i n  t he  p rog ram .  The
pa r t i c i pan t s  we re  f r om the  schoo l s  l i k e  -  K .  R .  Manga l am Wor l d  Schoo l ,  Va i sha l i ,  S t .  Ma r t i n
D iocesan  Schoo l ,  De l h i  Can t t . ,  G .  D .  Goenka  Pub l i c  Schoo l ,  Mode l  Town ,  K .  R .  Manga l am Wor l d
Schoo l ,  V i k a spu r i ,  De l h i  Pub l i c  Schoo l ,  G rea te r  Fa r i dabad ,  JBM G loba l  Schoo l ,  No ida  and  Ba l
Bha r t i  Pub l i c  Schoo l ,  P i t ampu ra .

A  t h ree  Sa l l y  R i de  Ea r t hKAM workshop  was  conduc ted  i n  t h ree  schoo l s  o f  Chenna i  Pub l i c
Schoo l ,  Chenna i ,  on  1 1 t h  and  1 2 th  o f  Ju l y ,  2023 .  S tuden t s  f r om C l a s ses  6 th  &  10 th  we re
se l ec ted  to  pa r t i c i pa te  i n  t h i s  wo rkshop .  To ta l  t h ree  numbe r  o f  s choo l s  w i t h  20 1  numbe r  o f
s t uden t s  pa r t i c i pa ted  i n  t h i s  m i s s i on

 I am fascinated by Space, I hope once I will launch or be in a rocket and appreciate the work done
by Astronauts – By Lukesh R S, CPS, CBSE, Thirumazhisai.
When you return to Earth bring me some space dust. By Jatukarnya Arya, CPS, CBSE, Anna nagar.
I would like to look at my country from the international space station. “Sare Jahan se accha, yahi
hei desh hamara.” I’m a proud Indian and aspire to become a space scientist. - By Pareesa Dudia,
CPS, CBSE, Anna Nagar.

Thank you for allowing us to select customized locations we’d like to see from the Earth. It was an
informative session that allowed us to learn more about the ISS. By Priyal Lunked, CPS, Global.
It was a very interactive and informative session! We all got to know interesting facts about ISS.
Thank you for providing me with this wonderful opportunity. – By Dhoneshwar S, CPS, Global.
Thank you for creating a very amazing program. It was really a new outreach program, and it was
interesting. -By Shreenidhi. V, CPS, CBSE, Anna Nagar.
It was very useful for me. I saw my favorite place, which I don’t think I will see in real. Thank you so
much! – By Raghavi Praba, CPS, CBSE, Thirumazhisai.

Message for Astronauts:

Workshop feedback:
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Sa l l y  R ide  Ea r thKAM Images  captu red  by  the  S tudent s :

Images requested by students from top left:  Thiruvananthapuram by Sakhsam Swami,  Tiwi
Is land by Kamilus ,  Madagascar by Anya Achar ,  Chi le by Darshan,  Austral ia by Chaturya,  80
Mile beach by Daniel .  Cornovan by Jonah and New South Wales by Priyal  Lunked. 
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As governments  wor ldw ide  asp i re  to  reach  the  s ta r s ,  space  exp lo ra t ion  has  recent l y  t r anscended
nat iona l  bo rde rs  and  become a  g loba l  endeavor .  Among them ,  I nd i a  has  d i s t i ngu i shed  i t se l f  as  a  key
pa r t i c ipan t  i n  the  space  sec to r ,  l ead ing  seve ra l  i nnova t i ve  m iss ions  and  push ing  the  l im i t s  o f  human
know ledge  and  techn ica l  capab i l i t i e s .  "Space  Ind ia "  re fe r s  to  the  count ry ' s  exp lo ra t ion ,  resea rch ,  and
techno logy  deve lopment  e f fo r t s .

Space  Ind ia  has  taken  i t s  m i ss ion  to  the  nex t  m i l es tone  by  i n t roduc ing  Modu le  2  i n  va r ious  schoo l s
o f  Chenna i  and  De lh i .  One  hundred  one  s tudents  en ro l l ed  i n  th i s  p rogram f rom DAV Pub l i c  Schoo l ,
Sec .  14  Gurgaon ,  P rudence  Schoo l ,  Sec .  22  Dwarka ,  P rudence  Schoo l ,  Sec  16B Dwarka ,  P rudence
Schoo l ,  Ashok  V iha r  Phase-2 .  I n  Chenna i ,  1 10  s tudents  o f  Nat iona l  Pub l i c  Schoo l ,  Chenna i  pub l i c
schoo l  (G loba l ,  Anna  Nagar ,  and  Th i rumazh i sa i )  have  en ro l l ed  fo r  Modu le  2 .

Modu le- 1  o f  ou r  p rogram opens  the  ga te  to  the  exc i t i ng  wor ld  o f  as t ronomy ;  and  Modu le-2  take
s tudents  deep in to  th i s  f asc ina t i ng  wor ld .  The  beg inne r  l eve l  as t ronomers  now need someth ing
more .  Th i s  modu le  i s  p repa red  to  do  j us t  tha t .  The  p rogram opens  the  wonders  o f  the  un i ve rse  to
the  s tudents  and  a l so  he lps  them unders tand  the  na tu re  and  sc ience  bet te r .  

Space  Group  H igh l ights

Benef i t s  o f  SPACE Ast ronomy C lub  Act i v i t i es :
•  Enhanced Sc ien t i f i c  Temperament   
•  Improved  Leadersh ip  Sk i l l s
•  Improved  Prob lem So lv ing  Sk i l l s  

•  Improved  Cr i t i ca l  th ink ing
•  E f fec t i ve  Peer  Group  In te rac t ion
•  Improved  Presenta t ion  Sk i l l s



July 14,  2023

LVM3 M4 vehic le successful ly launched
Chandrayaan-3 into orbit .  Chandrayaan-3, in
its precise orbit ,  has begun its journey to the
Moon. Health of the Spacecraft is normal .

July 15 ,  2023
The f i rst orbit-rais ing maneuver (Earthbound
fir ing-1) is successful ly performed at
ISTRAC/ISRO, Bengaluru.  Spacecraft is now
in 41762 km x 173 km orbit .

Ju ly 17 ,  2023
The second orbit-rais ing maneuver
performed. The spacecraft is now in 41603
km x 226 km orbit .

Ju ly 22,  2023
The fourth orbit-rais ing maneuver (Earth-
bound per igee f i r ing) is completed. The
spacecraft is now in a 71351 km x 233 km
orbit .

Ju ly 25,  2023

Orbit-rais ing maneuver performed on July 25,
2023. Next f i r ing (TransLunar In ject ion) ,  is
planned for August 1 ,  2023.

August 01 ,  2023

The spacecraft is inserted into the translunar
orbit .  The orbit achieved is 288 km x 369328
km. Lunar-Orbit Insert ion (LOI) is planned for
Aug 5,  2023.
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Chandrayaan-3
Chandrayaan-3  was  l aunched  on  Ju ly  14 ,  2023 ,  f rom the  Sat i sh  Dhawan  Space  Cent re  i n
Sr iha r ikota .  S ince  then ,  i t  has  successfu l l y  executed  f i ve  o rb i t - ra i s ing  maneuvers ,
b r ing ing  i t  c lose r  to  i t s  u l t imate  dest inat ion :  the  moon .

Chandrayaan-3  i s  a  fo l low-on  miss ion  to  Chandrayaan-2  to  demonst rate  end-to-end
capab i l i ty  i n  safe  l and ing  and  rov ing  on  the  l una r  su r face .  I t  cons i s t s  of  Lander  and
Rover  conf igu rat ion .  I t  w i l l  be  l aunched  by  LVM3 f rom SDSC SHAR ,  S r iha r ikota .  The
propu l s ion  modu le  w i l l  ca r ry  the  l ander  and  rover  conf igu rat ion  t i l l  100  km luna r  o rb i t .
The  p ropu l s ion  modu le  has  Spect ro-po la r imet ry  of  Hab i tab le  P lanet  Ea r th  (SHAPE)
pay load  to  s tudy  the  spect ra l  and  Po la r i  met r i c  measurements  of  Ea r th  f rom the  l una r
o rb i t .

H I G H L I G H T S  O F  J U L Y  2 0 2 3
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Lander  pay loads :  Chandra ’ s
Sur face  Thermophys ica l
Exper iment  (ChaSTE)  to
measure  the  the rma l
conduct iv i ty  and
temperatu re ;  I ns t rument
fo r  Lunar  Se i smic  Act iv i ty
( ILSA)  fo r  measur ing  the
se i smic i ty  a round  the
land ing  s i te ;  Langmui r
P robe  (LP)  to  es t imate  the
p lasma dens i ty  and  i t s
va r ia t ions .  A  pass ive  Lase r
Ret ro ref lecto r  Ar ray  f rom
NASA i s  accommodated  fo r
luna r  l a se r  rang ing  s tud ies .

To  demonst rate  Safe  and  Soft  Land ing  on  Lunar  Sur face
To  demonst rate  Rover  rov ing  on  the  moon  and
To  conduct  i n-s i tu  sc ient i f i c  exper iments .

The  Lander  w i l l  be  ab le  to  sof t  l and  at  a  spec i f i ed  l una r  s i te  and  dep loy  the  Rover  wh ich
wi l l  ca r ry  out  i n-s i tu  chemica l  ana lys i s  o f  the  l una r  su r face  dur ing  i t s  mob i l i ty .  
The  miss ion  ob ject ives  of  Chandrayaan-3  a re :

1 .
2 .
3 .

Chandrayaan-3 wi l l  make
f ive orbit  manoeuvres
around the Earth ,  each t ime
increasing the distance it
swings away from the
Earth .  Then,  after  i t
completes the f ifth
manoeuvre ,  i t  begins to
move towards the moon.
This  phase is  the Trans
Lunar In ject ion phase.
Simi lar  to the orbit
manoeuvres around the
Earth ,  the module orbits
the moon four  t imes ,  each
t ime coming c loser .
Eventual ly ,  i t  wi l l  reach a
ci rcular  orbit  of  100 km x
100 km. Here ,  the lander
separates from the
propuls ion module ,  and
alters  i ts  orbit  so it  comes
as c lose as 30 km to the
moon.  Then,  the lander
commences soft- landing
procedures .

Rover  pay loads :  A lpha  Par t i c le  X- ray  Spect rometer  (APXS)  and  Lase r  I nduced  Breakdown
Spect roscope  (L IBS)  fo r  de r i v ing  the  e lementa l  compos i t ion  in  the  v i c in i ty  of  l and ing  s i te .



NASA HEARS ‘HEARTBEAT’ OF
VOYAGER 2 AFTER LOSING

COMMUNICATION

Around two weeks after losing contact with
Voyager 2 probe, NASA said on August 1st ,  it
picked up a "heartbeat" s ignal from the
spacecraft.  The probe, which has been
exploring the universe since 1977,  stopped
sending data and receiving commands last
month (July 21) after it  had reportedly t i lted
its antenna, fol lowing certain wrong
commands sent to it  — to point two degrees
away from Earth.
On August 1 ,  Nasa said that they picked up a
signal from Voyager 2 during a regular sky
scan.
"Using multiple antennas,  NASA’s Deep Space
Network (DSN) was able to detect a carr ier
signal (which the probe uses to send data
back to Earth) from Voyager 2,”  the space
agency said in a statement on its website.
Though the carr ier s ignal is “too faint” to
extract data from, NASA said,  the detection
confirmed that the voyager is st i l l  working.
"The spacecraft also continues on its
expected trajectory,”  it  said.  
In a blog earl ier ,  the space agency had
explained the wrong commands
“inadvertently” sent to the probe, which
resulted in the loss of contact.

GALACTICA
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“A series of planned commands sent to NASA’s Voyager 2 spacecraft on July 21
inadvertently caused the antenna to point 2 degrees away from Earth.  As a result ,
Voyager 2 is currently unable to receive commands or transmit data back to Earth,”  it
wrote on July 28.
The ti lt  interrupted communication between Voyager 2 and the ground antennas of
DSN. As a result ,  the DSN stopped receiving the data being sent by the spacecraft ,
and the latter is also not receiving commands from ground control lers .
Where Is The Voyager 2 Now?
Voyager 2 is currently located more than 19.9 bi l l ion km away from Earth.  The
spacecraft was bui lt  and is operated by a divis ion of Caltech in Pasadena at NASA’s
Jet Propulsion Laboratory.
According to NASA, Voyager 2 is programmed in a way that it  resets its orientation
multiple t imes every year to keep its antenna pointed towards Earth.  The next reset
is scheduled for October 15,  and the agency has said that should enable the
communication between Voyager 2 and DSN to resume. NASA bel ieves Voyager 2 wil l
remain on its planned trajectory during this period.
Meanwhile ,  Voyager 1 is also operating normal ly ,  located almost 24 bi l l ion km from
Earth.



The sun produced over 160 sunspots in June,  the
highest monthly number in more than two
decades.  The sun hasn't produced this many
sunspots in a single month since 2002.
The data confirm that the current solar cycle,  the
25th since records began, is picking up intensity
at a much quicker pace than NASA and the U.S.
National Oceanic and Atmospheric
Administration (NOAA) forecasted, sparking
concerns of severe space weather events in the
months and years to come. 
While the space agencies predicted a maximum
monthly number of sunspots during the 25th
solar cycle 's maximum to reach a modest 125,  the
star is now on a trajectory to peak at just under
200 monthly sunspots,  and some scientists think
this peak may arr ive in just one year.  
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Sun breaks out with record
number of sunspots

GALACTICA

On Sunday (July 2) ,  one of these sunspots,  the
darker ,  cooler areas on the star 's surface that
feature dense,  strong magnetic f ields,  produced
a powerful  solar f lare,  an energetic f lash of l ight,
that caused a temporary radio blackout in the
western U.S.  and over the Pacif ic Ocean,
according to Spaceweather.com. Such events
might become more common in the near future as
the solar cycle approaches its maximum.

And contrary to the original  NASA and NOAA
forecast,  this maximum might get rather f iery.
More sunspots means not only more solar f lares
but also more coronal mass ejections,  powerful
eruptions of charged particles that make up solar
wind. And that can mean bad space weather on
Earth.  Intense bursts of solar wind can penetrate
Earth's magnetic f ield and supercharge particle 's
in Earth's atmosphere,  which tr iggers
mesmerizing aurora displays but also causes
serious problems to power grids and satel l ites in
Earth's orbit .  
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Various operators have already experienced early
space weather trouble,  including SpaceX, which
lost a batch of 40 new Starl ink satel l ites after
launching them into what they thought was just a
mild solar storm. The mishap that took place in
February 2022 saw the brand new spacecraft
burn-up in Earth's atmosphere when they couldn't
raise their  orbits after launch due to the
unexpected drag. The European Space Agency
(ESA) also reported problems last year after its
three Swarm satel l ites,  which study the planet's
magnetic f ield,  started losing alt itude at a rate
never seen before.  Operators had to use the
spacecrafts '  thrusters to prevent them from
fal l ing to Earth in the denser gas.

"Since Cycle 25 is odd, we might expect the most
effective events to happen after the maximum, in
2025 and 2026," Leamon said.  "This is because
how the poles of the sun f l ip every 11 years.  You
want the pole of the sun in the same orientation
compared to the poles of Earth so that then
causes the most damage and the best coupl ing
from the solar wind through Earth's magnetic
field."

Tom Berger ,  a solar physicist and director of the
Space Weather Technology Center at the
University of Colorado, Boulder ,  told in an earl ier
interview that after a major solar storm that hit
Earth in October 2003, satel l ite operators lost
track of hundreds of spacecraft for several  days.
This happened due to the increase in gas density
in the highest layers of the atmosphere that
correspond with the low Earth orbit region where
many satel l ites,  as wel l  as the International Space
Station,  reside. 
Experts worry that due to the growth in the
number of satel l ites and space debris fragments
that the low Earth orbit experienced since the
last serious solar storm, such a situation might
result in orbital  chaos that could last for weeks.
During this period,  the r isk of dangerous col l is ions
with space debris fragments would be
exceptional ly high,  creating further r isk to
satel l ite operators.



Scient ists  have been cur ious whether  the explos ion ,  ca l led supernova,  wi l l  happen soon because
the star  has been dimming s ignif icant ly  over  the past few years .  “They are the largest stars  in
the universe because they puff  up and expand out into space in  their  o ld age. ”
The star  is  about 10 mi l l ion years o ld and is  much younger than the Sun in  our  solar  system,
which is  f ive bi l l ion years o ld .
However ,  i t  is  700 t imes the s ize of  the Sun and burns through its  mater ia ls  faster ,  meaning it
wi l l  have a shorter  l i fe  than a star  l ike the Sun.
It  has a 400-day cycle ,  as  wel l  as  a longer cycle that stretches about f ive years .  Our Sun has an
11-year  cycle .

A br ight ,  but v io lent star
This  means Betelgeuse has br ightness that changes over  t ime,  sometimes appear ing br ighter
and then dimmer .  Nasa said that the star  took a drast ic  dip in  br ightness in  2019,  which was
unusual .
“Within months ,  the star  had dimmed by about 60 per  cent in  an event now known as the Great
Dimming, ”  the US space agency said .  “This  sudden dimming was so s ignif icant that some
scient ists  wondered if  Betelgeuse was enter ing a pre-supernova phase ,  which precludes a
massive star ’s  explos ive ‘death ’  in  a  supernova.

“Talk of  a poss ib le explos ion sparked intr igue around the wor ld as Betelgeuse would be the
closest supernova to be observed and recorded by humans. ”  Data from the Hubble Space
Telescope showed that Betelgeuse had e jected surface mater ia l  into space,  which temporar i ly
blocked l ight from the star .
The Sun a lso e jects mater ia l ,  but th is  erupt ion by Betelgeuse was 400 bi l l ion t imes as much
mass that is  usual ly  emitted dur ing coronal  mass e ject ions .  “The chunk it  spewed out into space
l ikely weighed severa l  t imes as much as our  Moon, ”  Nasa said .

WILL THE BETELGEUSE SUPERNOVA
EXPLOSION HAPPEN IN OUR LIFETIME?

GALACTICA
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One of the
brightest stars in
the sky that is
visible from Earth
will eventually
explode and will
appear as a full
moon during the
daytime.
Betelgeuse, about
640,000 light
years away, is one
of the closest and
brightest stars to
Earth, and its
violent death will
be visible from our
planet.
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What wi l l  the explos ion look l ike from
Earth?
Dr Stanimir  Metchev,  Canada research chair  in
extrasolar  p lanets at  Western Univers ity ,  sa id
that when the explos ion happens ,  the star  wi l l
appear as a fu l l  moon on Earth .
"Betelgeuse is  a l ready one of the br ightest stars
in the sky.  However ,  after  an in it ia l  explos ion ,
and over  the course of the f i rst  2 weeks ,
Betelgeuse wi l l  be come as br ight as the fu l l
moon,  and wi l l  in  fact be v is ib le dur ing
dayt ime,"  he said .
"The supernova wi l l  then gradual ly  fade over
months .
"After  tens of  years  the exploded outer  shel l  of
the dead star  wi l l  have been blown away to a
suff ic ient ly  large distance from the star ,  that i t
wi l l  appear as a 'p lanetary nebula ' :  a  r ing around
the remnant fa int  core of the dead star . "

Wil l  i t  explode in our  l i fet ime?
Nasa said that the supernova is  not l ike ly to
happen for  about another  100,000 years .
I t  is  predicted that by then the star  wi l l  become
either  a neutron star  or  a  b lack hole .
“The star ’s  f ina l  fate depends on how much
mater ia l  is  left  after  the supernova event , ”  Nasa
said .  Dr  Stanimir  Metchev a lso said that i t  was
unl ikely that i t  would happen in our  l i fet ime.
He said the last  stages of a star 's  l i fe  can last
hundreds of thousands of years .

Wil l  the supernova impact Earth?
Dr Stanimir  Metchev said the explos ion wi l l  not
have any negative impact on Earth because of
its  d istance from the planet .
Even at  i ts  br ightest ,  i t  would be about 400,000
times fa inter  than the Sun.
"The most harmful  component to Earth from a
supernova explos ion would be the x-rays and
the gamma rays , "  he sa id .
"However ,  a  supernova would have to be less
than half  of  Betelgeuse ’s  d istance to start
having an effect on Earth ’s  atmosphere and l i fe .
"There is  no danger of  th is  happening with the
nearest  stars  for  hundreds of mi l l ions of  years .
"Betelgeuse ’s  explos ion as a supernova would
offer  just  a spectacular  space show for  the
lucky Earth l ings to witness i t . "



The launch of PSLV-C56 carrying DS-SAR satel l ite ,
along with 6 co-passengers from the f irst launch-
pad of SDSC-SHAR, Sriharikota is accomplished
successful ly on July 30,  2023 at 06:30 hours IST.
PSLV-C56 is configured in its core-alone mode,
similar to that of C55. It  would launched DS-SAR, a
360 kg satel l ite into a Near-equatorial  Orbit (NEO)
at 5 degrees incl ination and 535 km alt itude.

ISRO’S PSLV-C56
PUTS 7 

SATELLITES IN
ORBIT

GALACTICA

16

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

AUGUST  2023

DS-SAR
The DS-SAR satel l i te is developed under a partnership
between DSTA (represent ing the Government of
Singapore) and ST Engineer ing. Once deployed and
operat ional ,  i t  wi l l  be used to support the satel l i te
imagery requirements of var ious agencies within the
Government of Singapore. ST Engineer ing wi l l  use i t
for mult i-modal and higher responsiveness imagery and
geospat ia l  services for their  commercia l  customers.
DS-SAR carr ies a Synthet ic Aperture Radar (SAR)
payload developed by Israel  Aerospace Industr ies ( IAI) .
This a l lows the DS-SAR to provide for a l l-weather day
and night coverage, and capable of imaging at 1m-
resolut ion at fu l l  polar imetry .
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VELOX-AM, a 23 kg technology demonstrat ion microsatel l i te .
ARCADE Atmospheric Coupl ing and Dynamics Explorer (ARCADE),  an
experimental  satel l i te .
SCOOB-I I  ,  a 3U nanosatel l i te f ly ing a technology demonstrator payload
NuLIoN by NuSpace, an advanced 3U nanosatel l i te enabl ing seamless IoT
connect iv ity in both urban & remote locat ions.
Galassia-2,  a 3U nanosatel l i te that wi l l  be orbit ing at low earth orbit .
ORB-12 STRIDER ,  satel l i te is developed under an Internat ional
col laborat ion.

The co-passengers are:
1 .
2 .

3 .
4.

5.
6.

After the launcher placed al l  the seven satel l i tes into a 535 km circular orbit ,
PS4 stage was brought back to a lower orbit of 295 km x 300 km orbit .
“The stage is purposeful ly manoeuvred to a 295 km x 300 km orbit .  I t  now
spends s ignif icant ly less t ime in space, reducing its durat ion from over two
decades to less than two months,  before re-enter ing the earth’s atmosphere.
” ISRO and India remain committed to reduced space debris and sustainable
use of space for the benef it  of a l l , ”  the space research organisat ion said after
the success of the PS4 stage de-orbit ing exper iment.
Mr.  Somnath said ISRO was set to launch four more missions this year which
included another PSLV mission in August or ear ly September ,  the Gaganyaan
test vehic le ,  th ird development mission of Smal l  Satel l i te Launch Vehic le and
Geosynchronous Satel l i te Launch Vehic le mission for launching INSAT-3DS.



When i t  comes  to  exp la in ing  how p lanets  a re  fo rmed ,  the  p rotop laneta ry
hypothes i s  i s  the  most  w ide ly  accepted  exp lanat ion .  I n  s imp le  te rms ,  the  donut-
shaped  d i sc  of  dust  and  gas  a round  a  s ta r  fo rms  the  bu i ld ing  b lock  of  p lanets .
These  pa r t i c les  c lump together  over  t ime ,  l i ke  a  snowba l l ,  to  fo rm la rger  ce les t ia l
bod ies  l i ke  p lanets ,  a  p rocess  that  can  take  mi l l i ons  of  yea rs .

Now,  sc ient i s t s  a t  the  Un ive rs i ty  of  Warwick  c la im to  have  d i scovered  a  new
method  of  p lanet  fo rmat ion  that  says  two la rger  p lanets  i n  the  p rotop laneta ry  d i sc
of  a  s ta r  can  l ead  to  the  c reat ion  of  a  sma l l e r  p lanet  between  them.  The  team i s
ca l l i ng  i t  the  " sandwich"  theory  and  the i r  f i nd ings  have  been  pub l i shed  in  the
Month ly  Not ices  of  the  Roya l  Ast ronomica l  Soc iety  jou rna l .

Whi le  the  mechan ics  of  how exact ly  sandwich  p lanet  fo rmat ion  happens  requ i res
fu r the r  resea rch ,  i t  answers  one  c ruc ia l  p iece  of  the  cosmic  puzz le .  "Th i s  theory
cou ld  p resent  a  poss ib le  exp lanat ion  fo r  the  fo rmat ion  of  sma l l  p lanets ,  l i ke  Mars
and  Uranus ,  wh ich  a re  each  su r rounded  by  l a rger  p lanets , "  says  the  team.

The  " sandwiched  p lanet  fo rmat ion"  theory  of fe r s  a  ra the r  un ique  perspect ive  on
p laneta ry  genes i s  w i th  respect  to  the i r  s i ze  and  geo log ica l  chemis t ry .  But  the re  a re
a  few odd i t ies  that  evade  even  the  new theory .  I n  2020 ,  sc ient i s t s  spotted  an
exop lanet  named K2-25b  in  the  Hyades  c lus te r  that  i s  unusua l l y  dense  and  def ies
convent iona l  theor ies  about  p lanet  fo rmat ion .

GALACTICA

20

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

A U G UST  2 0 2 3

N E W  S A N D W I C H E D  P L A N E TN E W  S A N D W I C H E D  P L A N E T
E X P L A I N  H O W  S M A L L E RE X P L A I N  H O W  S M A L L E R



21

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

A U G U S T  2 0 2 3

The  new theory  put  fo r th  by  Un ive rs i ty  of  Warwick  sc ient i s t s  says  that  the re  a re
r ings  and  gaps  in  p rotop laneta ry  d i scs ,  and  i t ' s  i n  these  r i ngs  where  sandwiched
p lanet  fo rmat ion  occurs .  Between  two g iant  p lanets  i n  a  d i sc ,  the  f low of  dust  i s
res t r i c ted .  But  i f  that  dust  somehow manages  to  escape ,  i t  l eads  to  the  c reat ion  of
a  sma l l e r ,  m idd le  p lanet  between  the  two la rger  s ib l i ngs .

"The  gaps  a re  where  we  expect  p lanets  to  be ,  and  we  know f rom theory  work  that
p lanets  cause  dust  r i ngs  to  fo rm jus t  exte r io r  to  them, "  exp la ins  Fa rzana  Meru ,  an
assoc ia te  p rofessor  a t  the  Un ive rs i ty  of  Warwick ' s  phys ics  depar tment .  Notab ly ,  the
researchers  say  they  have  actua l l y  found  ev idence  of  p laneta ry  a rch i tectu re  that
supports  the  sandwiched  fo rmat ion  theory .

The  team says  the re  a re  examples  out  the re  where  a  sma l l e r  p lanet  s i t t ing  between
two la rger  p lanets  i n  a  so la r  sys tem,  and  the i r  p ropor t ions  a l so  check  out .  More
important ly ,  resea rchers  c la im that  the  sandwich  theory  cou ld  ve ry  we l l  exp la in  the
fo rmat ion  of  Mars  and  Uranus ,  both  of  wh ich  a re  f l anked  by  l a rger  p lanets  on  each
s ide .  Whi le  fu r the r  resea rch  i s  needed ,  i t ' s  an  exc i t ing  new breakth rough  that  cou ld
unrave l  a  new cosmic  p rocess  r ight  i n  the  Ea r th ' s  own so la r  backyard .

GALACTICA

The  p rotop laneta ry  theory  says  l a rger  gas  g iants  l i ke  Satu rn  and  Jup i te r  a re  fo rmed
f i r s t  due  to  the  ava i l ab i l i ty  of  gaseous  raw mater ia l .  And  they  a re  usua l l y  fu r the r
away  f rom the i r  host  s ta r ,  wh i l e  sma l l e r  and  rocky  p lanets  l i ke  Venus  a re  fo rmed
c lose r  to  the  Sun .

F O R M A T I O N  T H E O R Y  C O U L DF O R M A T I O N  T H E O R Y  C O U L D
P L A N E T S  E V O L V E DP L A N E T S  E V O L V E D



CHINA'S 'ZHURONG ROVER' FINDS MARTIAN ICE

AGE ENDED ABRUPTLY 400,000 YEARS AGO
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The  rover  m ight  not  be  on l i ne  anymore ,  but  i t ' s  s t i l l  he lp ing  to  make
d i scover ies  on  Mars .
Ch ina ' s  Zhu rong  rove r  i s  cu r ren t l y  on  the  su r face  o f  Mars—at  l eas t ,  t ha t ' s  where  we saw i t  l a s t .  The
so la r-powered  rove r  d id  not  awaken  a f te r  the  long  Mar t i an  w in te r ,  and  i t ' s  unc lea r  i f  i t  eve r  w i l l .
Neve r the less ,  the  Ch ina  Nat iona l  Space  Admin i s t r a t ion  (CNSA)  has  a  mounta in  o f  sc ien t i f i c  da ta  f rom
the  m iss ion  to  ana l yze ,  wh ich  i s  how the  team d i scove red  ev idence  po in t i ng  to  a  r ad ica l  change  i n  the
Mar t i an  c l imate  a  few hundred  thousand  yea rs  ago .

The  Mars  o f  today  i s  a  ch i l l y  dese r t ,  p ro tec ted  by  a  w i spy  a tmosphere  o f  ca rbon  d iox ide .  The  ave rage
tempera tu re  on  Mars  i s  about  -80  degrees  Fah renhe i t  ( -63  Ce l s i us ) ,  and  i t  has  i ce  caps  o f  f rozen
ca rbon  d iox ide  and  wate r .  The  p l anet  was  even  co lde r  be fo re  i t s  l a s t  c l imate  sh i f t .  Zhu rong  sent  back
data  on  the  su r face  morpho logy  o f  dunes  tha t  cou ld  i nd ica te  Mars '  l a s t  i ce  age  ended abrupt l y
400 ,000  yea rs  ago .
Zhurong  was  des igned  to  conduct  th i s  k i nd  o f  geo log ica l  ana l ys i s  w i th  a  w ide  asso r tment  o f
i ns t ruments  fo r  such  a  sma l l  rove r .  The  team used  Zhurong ' s  mu l t i spect ra l  cameras ,
spect rophotomete rs ,  magnet i c  sensors ,  and  rada r ;  and  then  added h igh- reso lu t ion  sa te l l i t e  images
f rom the  T i anwen-1  o rb i te r .  The  team a r r i ved  a t  the  400 ,000  number  by  dete rm in ing  how many  impact
c ra te rs  were  found  on  top  o f  dunes .

The  resu l t ,  accord ing  to  the  newly  pub l i shed
s tudy ,  t he  resu l t  i s  s t rong  ev idence  o f  a  c l imate
sh i f t  i n  the  dunes  o f  Utop ia  P l an i t i a .  Mar t i an  i ce
ages  fea tu re  expanded g l ac i a t ion  j us t  l i ke  Ea r th ,
bu t  the  ave rage  su r face  tempera tu re  may  d rop
as  tempera tu res  a t  the  po les  a re  thought  to
r i se .

Fo r  the  TARs  to  have  fo rmed a t  a  d i f fe ren t
ang le  than  the  o r ig ina l  dunes  imp l i es  a  ma jo r
change  i n  w ind  d i rec t ion  fo r  the  m id- l a t i t udes .
The  da ta  shows  tha t  p reva i l i ng  w inds  sh i f ted  by
70  degrees  400 ,000  yea rs  ago .  Th i s  e roded the
c rescent-shaped dunes  depos i ted  i n  the  i ce
age .  Over  t ime ,  the  p l anet ' s  w ind  e roded the
dunes  i n to  the  long ,  da rk  r idges  (known as
t ransve rse  aeo l i an  r idges  o r  TARs )  we  see
c r i s sc ross ing  much  o f  the  p l anet  today .

Sc ien t i s t s  be l i eve  Mars '  i ce  ages  a re  a  p roduct
o f  M i l ankov i tch  cyc les ,  wh ich  cause  changes  to
a  p l anet ' s  ax i a l  t i l t  due  to  g rav i t a t iona l
i n te rac t ions  w i th  the  sun  and  l a rge  p l anets .
Dur ing  the  i ce  age ,  wh ich  i s  now be l i eved  to
have  run  f rom 2 . 1  m i l l i on  to  400 ,000  yea rs  ago ,
the  p l anet ' s  ang le  o f  ro ta t ion  va r i ed  between  15
and  35  degrees .  Today ,  Mars  s t i cks  a round  25
degrees ,  a  l i t t l e  more  ex t reme than  Ea r th ' s  23 .5
degrees .  When the  t i l t  changed 400 ,000  yea rs
ago ,  the  c l imate  began  sh i f t i ng  immed ia te l y .
Sc ien t i s t s  have  seen  TARs  a l l  ac ross  Mars ,  bu t
the re ' s  neve r  been  an  exp lana t ion  fo r  the i r
p roper t i es  un t i l  now .  The  CNSA team be l i eves
tha t  a  be t te r  unders tand ing  o f  the  te r ra in  and
h i s to ry  o f  Mars  w i l l  he lp  fu tu re  m iss ions  exp lo re
more  e f f i c i en t l y .  Even  i f  Zhu rong  neve r  wakes
up ,  i t ' s  done  i t s  pa r t .

TARs as seen by the Mars Reconnaissance Orbiter .
Credit :  NASA.



I t 's fascinating to learn that the formation of auroras may occur similar ly across the solar
system, as suggested by new findings from Mercury. The process you've described is how
auroras are formed on Earth and potential ly on other planets with magnetospheres and
interactions with the solar wind.

Auroras, also known as the northern and southern l ights, are beautiful displays of colorful
l ights in the sky. These displays result from interactions between charged particles from
the sun (solar wind) and a planet's magnetosphere. The magnetosphere is a region of space
around a planet inf luenced by its magnetic f ield. When the solar wind, made up of high-
speed charged particles, encounters a planet's magnetosphere, it can lead to various
interactions and phenomena, including auroras.

The solar wind interacts with our magnetosphere on Earth, causing the charged particles to
fol low the planet's magnetic f ield l ines. This interaction leads to the acceleration of
particles, especial ly around the poles. As these charged particles travel along the magnetic
f ield l ines towards the polar regions, they col l ide with gases in the upper atmosphere.
These col l is ions cause the gases to emit l ight, producing characterist ic auroral displays.

Despite having a much smaller and weaker magnetic f ield than Earth's , Mercury sti l l
experiences a similar process. Although diminished in size, its magnetosphere also interacts
with the solar wind. When the solar wind enters Mercury's magnetosphere, it can drive the
motion of charged particles within it .  These particles can then interact with the thin
atmosphere of Mercury and potential ly create auroras there as wel l .

The  compar i son  between  Ea r th  and  Mercu ry ' s  au ro ra
fo rmat ion  p rocesses  he lps  sc ien t i s t s  be t te r
unders tand  the  fundamenta l  p r i nc ip les  gove rn ing
in te rac t ions  between  so l a r  w ind ,  magnet i c  f i e lds ,
and  a tmospheres  ac ross  d i f fe ren t  p l ane ts  i n  the
so la r  sys tem.  I t ' s  a  g rea t  examp le  o f  how s tudy ing
othe r  ce les t i a l  bod ies  can  i l l um ina te  un i ve rsa l
phys ica l  p rocesses .

The  recent  ev idence  f rom the  Bep iCo lombo m iss ion
prov ides  va luab le  i ns igh ts  i n to  the  fo rmat ion  o f
au ro ras  on  Mercu ry  and  the i r  s im i l a r i t i es  to  those  on
Ear th .  Th i s  new in fo rmat ion  adds  to  ou r
unders tand ing  o f  how au ro ras  a re  genera ted  on
p lanets  w i th  d i f fe ren t  magnet i c  f i e ld  s t rengths  and
atmospheres .

AURORAS ACROSS THE SOLAR SYSTEM ARE

POWERED IN THE SAME WAY!
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By  s tudy ing  the  au ro ras  on  Mercu ry  th rough  m iss ions  l i ke  Bep iCo lombo ,  sc ien t i s t s
can  ga in  a  be t te r  unders tand ing  o f  the  under l y i ng  phys ica l  p rocesses  a t  p l ay  i n
d i f fe ren t  p l ane ta ry  env i ronments .  These  f i nd ings  cont r ibu te  not  on l y  to  ou r
know ledge  o f  spec i f i c  p l ane ts  bu t  a l so  to  the  b roader  unders tand ing  o f  how
magnetospher i c  i n te rac t ions  w i th  so l a r  w ind  can  l ead  to  the  genera t ion  o f  au ro ras
ac ross  the  so l a r  sys tem.



Researchers using NASA’s James Webb Space Telescope have made major strides in confirming the
source of dust in early galaxies. Observations of two Type II supernovae, Supernova 2004et (SN 2004et)
and Supernova 2017eaw (SN 2017eaw), have revealed large amounts of dust within the ejecta of each of
these objects. The mass found by researchers supports the theory that supernovae played a key role in
supplying dust to the early universe.

Dust is a building block for many things in our universe – planets in particular. As dust from dying stars
spreads through space, it carries essential elements to help give birth to the next generation of stars and
their planets. Where that dust comes from has puzzled astronomers for decades. One significant source of
cosmic dust could be supernovae – after the dying star explodes, its leftover gas expands and cools to
create dust.

“Direct evidence of this phenomenon has been slim up to this point, with our capabilities only allowing us
to study the dust population in one relatively nearby supernova to date – Supernova 1987A, 170,000 light-
years away from Earth,” said lead author Melissa Shahbandeh of Johns Hopkins University and the Space
Telescope Science Institute in Baltimore, Maryland. “When the gas cools enough to form dust, that dust is
only detectable at mid-infrared wavelengths provided you have enough sensitivity.”

W E B B  L O C A T E S  D U S T
R E S E R V O I R S  I N  T W O

S U P E R N O V A E
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Observations have shown astronomers that young, distant galaxies are full of dust, but these galaxies are
not old enough for intermediate mass stars, like the Sun, to have supplied the dust as they age. More
massive, short-lived stars could have died soon enough and in large enough numbers to create that much
dust.
While astronomers have confirmed that supernovae produce dust, the question has lingered about how
much of that dust can survive the internal shocks reverberating in the aftermath of the explosion. Seeing
this amount of dust at this stage in the lifetimes of SN 2004et and SN 2017eaw suggests that dust can
survive the shockwave – evidence that supernovae really are important dust factories after all.
Researchers also note that the current estimations of the mass may be the tip of the iceberg. While Webb
has allowed researchers to measure dust cooler than ever before, there may be undetected, colder dust
radiating even farther into the electromagnetic spectrum that remains obscured by the outermost layers of
dust.

The researchers emphasized that the new findings are also just a hint at newfound research capabilities
into supernovae and their dust production using Webb, and what that can tell us about the stars from
which they came.
“There’s a growing excitement to understand what this dust also implies about the core of the star that
exploded,” Fox said. “After looking at these particular findings, I think our fellow researchers are going to
be thinking of innovative ways to work with these dusty supernovae in the future.”

For supernovae more distant than SN
1987A like SN 2004et and SN 2017eaw,
both in NGC 6946 about 22 million light-
years away, that combination of wavelength
coverage and exquisite sensitivity can only
be obtained with Webb’s MIRI (Mid-
Infrared Instrument).

The Webb observations are the first
breakthrough in the study of dust
production from supernovae since the
detection of newly formed dust in SN
1987A with the Atacama Large
Millimeter/submillimeter Array (ALMA)
telescope nearly a decade ago.
Another particularly intriguing result of their
study isn’t just the detection of dust, but
the amount of dust detected at this early
stage in the supernova’s life. In SN 2004et,
the researchers found more than 5,000
Earth masses of dust.

“When you look at the calculation of how
much dust we’re seeing in SN 2004et
especially, it rivals the measurements in SN
1987A, and it’s only a fraction of the age,”
added program lead Ori Fox of the Space
Telescope Science Institute. “It’s the
highest dust mass detected in supernovae
since SN 1987A.”

Credits :  NASA, ESA, CSA, Ori  Fox (STScI) ,  Mel issa
Shahbandeh (STScI) ,  Alyssa Pagan (STScI)



Resea rche rs  have  d i scove red  the  most  d i s tan t  ac t i ve  supermass i ve  b l ack  ho le  to  da te  w i th  the
James  Webb Space  Te lescope .  The  ga l axy ,  CEERS 10 19 ,  ex i s ted  j us t  ove r  570  m i l l i on  yea rs
a f te r  the  b ig  bang ,  and  i t s  b l ack  ho le  i s  l ess  mass i ve  than  any  o the r  ye t  ident i f i ed  i n  the  ea r l y
un i ve rse .  Not  on l y  tha t ,  t hey ’ ve  eas i l y  “ shaken  out ”  two more  b l ack  ho les  tha t  a re  a l so  on  the
sma l l e r  s ide ,  and  ex i s ted  1  and  1 . 1  b i l l i on  yea rs  a f te r  the  b ig  bang .  Webb a l so  ident i f i ed  e leven
ga lax ies  tha t  ex i s ted  when  the  un i ve rse  was  470  to  675  m i l l i on  yea rs  o ld .  The  ev idence  was
prov ided  by  Webb ’ s  Cosmic  Evo lu t ion  Ea r l y  Re lease  Sc ience  (CEERS)  Su rvey ,  l ed  by  Steven
F inke l s te in  o f  the  Un i ve rs i t y  o f  Texas  a t  Aus t i n .  The  p rogram comb ines  Webb ’ s  h igh l y  de ta i l ed
nea r-  and  m id- in f ra red  images  and  da ta  known as  spect ra ,  a l l  o f  wh ich  were  used  to  make
these  d i scove r ies .
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CEERS 1019 is not only notable for how long ago it  existed, but a lso how relat ively l i t t le i ts black hole
weighs. This black hole clocks in at about 9 mi l l ion solar masses,  far less than other black holes that
also existed in the ear ly universe and were detected by other telescopes. Those behemoths typical ly
contain more than 1 bi l l ion t imes the mass of the Sun – and they are easier to detect because they are
much br ighter .  (They are act ively “eat ing” matter ,  which l ights up as i t  swir ls toward the black hole.)
The black hole within CEERS 1019 is more s imi lar to the black hole at the center of our Mi lky Way
galaxy,  which is 4.6 mi l l ion t imes the mass of the Sun. This black hole is a lso not as br ight as the more
massive behemoths previously detected. Though smal ler ,  th is black hole existed so much ear l ier that i t
is st i l l  d i f f icult  to expla in how it  formed so soon after the universe began. Researchers have long
known that smal ler black holes must have existed ear l ier in the universe,  but i t  wasn’t unt i l  Webb
began observing that they were able to make def in it ive detect ions.  (CEERS 1019 may only hold this
record for a few weeks – cla ims about other ,  more distant black holes ident i f ied by Webb are current ly
being careful ly reviewed by the astronomical community . )

Webb’s data is pract ical ly overf lowing with precise information that makes these conf irmations so easy
to pul l  out of the data.  “Looking at this distant object with this te lescope is a lot l ike looking at data
from black holes that exist in galaxies near our own,” said Rebecca Larson of the Univers ity of Texas at
Aust in ,  who led this discovery.  “There are so many spectra l  l ines to analyze!” Not only could the team
untangle which emissions in the spectrum are from the black hole and which are from its host galaxy ,
they could a lso pinpoint how much gas the black hole is ingest ing and determine its galaxy’s star-
formation rate.

More Extremely Distant Black Holes ,  Galaxies Hit the Scene
The CEERS Survey is expansive,  and there is a lot more to explore.  Team member Dale Kocevski of
Colby Col lege in Watervi l le ,  Maine,  and the team quickly spotted another pair  of smal l  b lack holes in
the data.The f i rst ,  within galaxy CEERS 2782, was easiest to pick out .  There isn’t  any dust obscur ing
Webb’s v iew of i t ,  so researchers could immediately determine when its black hole existed in the
history of the universe – only 1 .1  bi l l ion years after the big bang. 
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Stare deeply at this vast landscape. I t  was st i tched together from mult ip le images
captured by the James Webb Space Telescope in near-infrared l ight – and it  is
pract ical ly puls ing with act iv i ty .  To the r ight of center is a c lump of br ight white spira l
galaxies that seem to be twist ing into one another .  Threaded throughout the scene
are l ight pink spira ls that look l ike pinwheels twir l ing in the wind. The br ight
foreground stars ,  set off in blue,  announce themselves with Webb’s prominent eight-
pointed diffract ion spikes.  Don’t miss an unconventional s ight :  In the bottom row, f ind
the square second from far r ight .  At i ts r ight edge, a misshapen blue galaxy is
outf i tted in blue-and-pink sparkl ing star c lusters .

 The second black hole ,  in galaxy
CEERS 746, existed s l ight ly
ear l ier ,  1  bi l l ion years after the big
bang. I ts br ight accret ion disk ,  a
r ing made up of gas and dust that
encirc les i ts supermassive black
hole ,  is st i l l  part ia l ly c louded by
dust .  “The centra l  black hole is
v is ib le ,  but the presence of dust
suggests i t  might l ie within a
galaxy that is a lso fur iously
pumping out stars , ”  Kocevski
expla ined.
ike the one in CEERS 1019,  these
two black holes are a lso “ l ight
weights” – at least when
compared to previously known
supermassive black holes at these
distances. They are only about 10
mi l l ion t imes the mass of the Sun. 

“Researchers have long known that there must be lower mass black holes in the ear ly universe. Webb
is the f i rst observatory that can capture them so clear ly , ”  Kocevski added. “Now we think that lower
mass black holes might be al l  over the place, wait ing to be discovered.” Before Webb, a l l  three black
holes were too fa int to be detected. “With other telescopes,  these targets look l ike ordinary star-
forming galaxies ,  not act ive supermassive black holes ,”  Finkelstein added.

Webb’s sensit ive spectra a lso
al lowed these researchers to
measure precise distances to,
and therefore the ages of ,
galaxies in the ear ly universe.
Team members Pablo Arrabal
Haro of NSF's NOIRLab and
Sei j i  Fuj imoto of the Univers ity
of Texas at Aust in ident i f ied 11
galaxies that existed 470 to
675 mi l l ion years after the big
bang. Not only are they
extremely distant ,  but the fact
that so many br ight galaxies
were detected is a lso notable.
Researchers theor ized that
Webb would detect fewer
galaxies than are being found
at these distances. “ I  am
overwhelmed by the amount of
highly detai led spectra of
remote galaxies Webb
returned,” Arrabal Haro said.
“These data are absolutely
incredible.”
These galaxies are rapidly
forming stars ,  but are not yet
as chemical ly enr iched as
galaxies that are much closer to
home. “Webb was the f i rst to
detect some of these galaxies , ”
expla ined Fuj imoto. “This set ,
a long with other distant
galaxies we may ident i fy in the
future,  might change our
understanding of star formation
and galaxy evolut ion throughout
cosmic history , ”  he added.

Credits :  NASA, ESA, CSA, Steve
Finkelstein (UT Aust in) ,  Micaela

Bagley (UT Aust in) ,  Rebecca Larson
(UT Aust in)



W a t e r  i s  e s s e n t i a l  f o r  l i f e  a s  w e  k n o w  i t .  H o w e v e r ,  s c i e n t i s t s  d e b a t e  h o w  i t
r e a c h e d  t h e  E a r t h  a n d  w h e t h e r  t h e  s a m e  p r o c e s s e s  c o u l d  s e e d  r o c k y  e x o p l a n e t s
o r b i t i n g  d i s t a n t  s t a r s .  N e w  i n s i g h t s  m a y  c o m e  f r o m  t h e  p l a n e t a r y  s y s t e m  P D S  7 0 ,
l o c a t e d  3 7 0  l i g h t - y e a r s  a w a y .  T h e  s t a r  h o s t s  b o t h  a n  i n n e r  d i s k  a n d  o u t e r  d i s k  o f
g a s  a n d  d u s t ,  s e p a r a t e d  b y  a  5  b i l l i o n - m i l e - w i d e  ( 8  b i l l i o n  k i l o m e t e r )  g a p ,  a n d
w i t h i n  t h a t  g a p  a r e  t w o  k n o w n  g a s - g i a n t  p l a n e t s .
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N e w  m e a s u r e m e n t s  b y  N A S A ’ s  J a m e s  W e b b  S p a c e  T e l e s c o p e ’ s  M I R I  ( M i d - I n f r a r e d
I n s t r u m e n t )  h a v e  d e t e c t e d  w a t e r  v a p o r  i n  t h e  s y s t e m ’ s  i n n e r  d i s k ,  a t  d i s t a n c e s  o f
l e s s  t h a n  1 0 0  m i l l i o n  m i l e s  ( 1 6 0  m i l l i o n  k i l o m e t e r s )  f r o m  t h e  s t a r  –  t h e  r e g i o n
w h e r e  r o c k y ,  t e r r e s t r i a l  p l a n e t s  m a y  b e  f o r m i n g .  ( T h e  E a r t h  o r b i t s  9 3  m i l l i o n  m i l e s
f r o m  o u r  S u n . )  T h i s  i s  t h e  f i r s t  d e t e c t i o n  o f  w a t e r  i n  t h e  t e r r e s t r i a l  r e g i o n  o f  a
d i s k  a l r e a d y  k n o w n  t o  h o s t  t w o  o r  m o r e  p r o t o p l a n e t s .

“ W e ’ v e  s e e n  w a t e r  i n  o t h e r  d i s k s ,  b u t  n o t  s o  c l o s e  i n  a n d  i n  a  s y s t e m  w h e r e
p l a n e t s  a r e  c u r r e n t l y  a s s e m b l i n g .  W e  c o u l d n ’ t  m a k e  t h i s  t y p e  o f  m e a s u r e m e n t
b e f o r e  W e b b , ”  s a i d  l e a d  a u t h o r  G i u l i a  P e r o t t i  o f  t h e  M a x  P l a n c k  I n s t i t u t e  f o r
A s t r o n o m y  ( M P I A )  i n  H e i d e l b e r g ,  G e r m a n y .

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

A  S t e a m y  E n v i r o n m e n t  f o r  F o r m i n g  P l a n e t s

P D S  7 0  i s  a  K - t y p e  s t a r ,  c o o l e r  t h a n  o u r  S u n ,  a n d  i s  e s t i m a t e d  t o  b e  5 . 4  m i l l i o n
y e a r s  o l d .  T h i s  i s  r e l a t i v e l y  o l d  i n  t e r m s  o f  s t a r s  w i t h  p l a n e t - f o r m i n g  d i s k s ,  w h i c h
m a d e  t h e  d i s c o v e r y  o f  w a t e r  v a p o r  s u r p r i s i n g .

O v e r  t i m e ,  t h e  g a s  a n d  d u s t  c o n t e n t  o f  p l a n e t - f o r m i n g  d i s k s  d e c l i n e s .  E i t h e r  t h e
c e n t r a l  s t a r ’ s  r a d i a t i o n  a n d  w i n d s  b l o w  o u t  s u c h  m a t e r i a l ,  o r  t h e  d u s t  g r o w s  i n t o
l a r g e r  o b j e c t s  t h a t  e v e n t u a l l y  f o r m  p l a n e t s .  A s  p r e v i o u s  s t u d i e s  f a i l e d  t o  d e t e c t
w a t e r  i n  t h e  c e n t r a l  r e g i o n s  o f  s i m i l a r l y  a g e d  d i s k s ,  a s t r o n o m e r s  s u s p e c t e d  i t
m i g h t  n o t  s u r v i v e  t h e  h a r s h  s t e l l a r  r a d i a t i o n ,  l e a d i n g  t o  a  d r y  e n v i r o n m e n t  f o r  t h e
f o r m a t i o n  o f  a n y  r o c k y  p l a n e t s .

A s t r o n o m e r s  h a v e n ’ t  y e t  d e t e c t e d  a n y  p l a n e t s  f o r m i n g  w i t h i n  t h e  i n n e r  d i s k  o f
P D S  7 0 .  H o w e v e r ,  t h e y  d o  s e e  t h e  r a w  m a t e r i a l s  f o r  b u i l d i n g  r o c k y  w o r l d s  i n  t h e
f o r m  o f  s i l i c a t e s .  T h e  d e t e c t i o n  o f  w a t e r  v a p o r  i m p l i e s  t h a t  i f  r o c k y  p l a n e t s  a r e
f o r m i n g  t h e r e ,  t h e y  w i l l  h a v e  w a t e r  a v a i l a b l e  t o  t h e m  f r o m  t h e  b e g i n n i n g .
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W h a t  i s  t h e  W a t e r ’ s  O r i g i n ?

The  d i s cove r y  r a i s e s  t he  ques t i on  o f  whe re
the  wa te r  c ame  f r om .  The  M INDS  team
cons i de red  two  d i f f e r en t  s cena r i o s  t o
exp l a i n  t he i r  f i nd i ng .

One  poss i b i l i t y  i s  t h a t  wa te r  mo l ecu l e s  a r e
fo rm ing  i n  p l a ce ,  whe re  we  de tec t  t hem ,  a s
hyd rogen  and  oxygen  a toms  comb ine .  A
second  poss i b i l i t y  i s  t h a t  i ce-coa ted  dus t
pa r t i c l e s  a r e  be i ng  t r an spo r t ed  f r om the
coo l  ou te r  d i s k  t o  t he  ho t  i nne r  d i s k ,
whe re  t he  wa te r  i ce  sub l ima tes  and  t u r n s
i n to  v apo r .  Such  a  t r an spo r t  s y s tem wou ld
be  su rp r i s i ng ,  s i n ce  t he  dus t  wou ld  have  to
c ros s  t he  l a rge  gap  ca r ved  ou t  by  t he  two
g i an t  p l ane t s .

Ano the r  ques t i on  r a i s ed  by  t he  d i s cove r y
i s  how  wa te r  cou l d  su r v i ve  so  c l o se  to  t he
s t a r ,  when  t he  s t a r ’ s  u l t r a v i o l e t  l i gh t
shou ld  b reak  apa r t  any  wa te r  mo l ecu l e s .
Mos t  l i k e l y ,  s u r r ound i ng  ma te r i a l  s uch  a s
dus t  and  o the r  wa te r  mo l ecu l e s  se r ves  a s  a
p ro tec t i ve  sh i e l d .  As  a  r e su l t ,  t he  wa te r
de tec ted  i n  t he  i nne r  d i s k  o f  PDS  70  cou l d
su r v i ve  des t r uc t i on .

U l t ima te l y ,  t he  t eam w i l l  u se  two  mo re  o f
Webb ’ s  i n s t r umen t s ,  N IRCam (Nea r -
I n f r a r ed  Camera )  and  N IRSpec  (Nea r -
I n f r a r ed  Spec t rog r aph )  t o  s t udy  t he  PDS
70  s y s tem i n  an  e f f o r t  t o  g l ean  an  even
g rea te r  unde r s t and i ng .

A spect rum of  the  p rotop laneta ry  d i sk  of  PDS 70 ,  obta ined  w i th  Webb ’ s  MIR I  (M id- In f ra red
Inst rument ) ,  d i sp lays  a  number  of  emiss ion  l i nes  f rom water  vapor .  Sc ient i s t s  dete rmined  that  the
water  i s  i n  the  system ’s  i nne r  d i sk ,  a t  d i s tances  of  l ess  than  100  mi l l i on  m i les  f rom the  s ta r  –  the
reg ion  where  rocky ,  te r res t r i a l  p lanets  may  be  fo rming .  Down load  the  fu l l - reso lut ion  ve rs ion  f rom
the  Space  Te lescope  Sc ience  Ins t i tute .
Cred i t s :  NASA,  ESA ,  CSA ,  J .  O lmsted  (STSc I )

“We  f i nd  a  r e l a t i v e l y  h i gh  amoun t  o f  sma l l  dus t  g r a i n s .  Comb ined  w i t h  ou r  de tec t i on  o f
wa te r  v apo r ,  t he  i nne r  d i s k  i s  a  ve r y  exc i t i ng  p l ace , ”  s a i d  co-au tho r  Rens  Wate r s  o f
Radboud  Un i ve r s i t y  i n  The  Ne the r l ands .
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Webb Snaps Highly Detailed
Infrared Image of Actively

Forming Stars

NASA’s  James  Webb Space  Te lescope  has  captu red  the  “ant i cs ”  o f  a  pa i r  o f  act ive ly
fo rming  young  s ta r s ,  known as  Herb ig-Haro  46/47 ,  i n  h igh- reso lut ion  near- in f ra red  l ight .
To  f ind  them,  t race  the  b r ight  p ink  and  red  d i f f ract ion  sp ikes  unt i l  you  h i t  the  cente r :
The  s ta r s  a re  w i th in  the  o range-wh i te  sp lotch .  They  a re  bur ied  deep ly  i n  a  d i sk  of  gas
and  dust  that  feeds  the i r  g rowth  as  they  cont inue  to  ga in  mass .  The  d i sk  i s  not  v i s ib le ,
but  i t s  shadow can  be  seen  in  the  two dark ,  con ica l  reg ions  su r round ing  the  cent ra l
s ta r s .

The  most  s t r i k ing  deta i l s  a re  the  two-s ided  lobes  that  fan  out  f rom the  act ive ly  fo rming
cent ra l  s ta r s ,  represented  in  f i e ry  o range .  Much  of  th i s  mate r ia l  was  shot  out  f rom those
sta rs  as  they  repeated ly  i ngest  and  e ject  the  gas  and  dust  that  immed iate ly  su r round
them over  thousands  of  yea rs .

Young s tars  are  rambunct i ous !

The  s ta r s ’  more  recent  e ject ions  appear  i n  a  th read- l i ke  b lue .  They  run  j us t  be low the
red  hor i zonta l  d i f f ract ion  sp ike  at  2  o ’ c lock .  A long  the  r ight  s ide ,  these  e ject ions  make
c lea re r  wavy  patte rns .  They  a re  d i sconnected  at  po ints ,  and  end  in  a  remarkab le  uneven
l ight  pu rp le  c i r c le  i n  the  th ickest  o range  a rea .  L ighte r  b lue ,  cu r l y  l i nes  a l so  emerge  on
the  l e f t ,  nea r  the  cent ra l  s ta r s ,  but  a re  somet imes  overshadowed by  the  b r ight  red
d i f f ract ion  sp ike .

When  mater ia l  f rom
more  recent  e ject ions
runs  i n to  o lde r
mater ia l ,  i t  changes
the  shape  of  these
lobes .  Th i s  act iv i ty  i s
l i ke  a  l a rge  founta in
be ing  tu rned  on  and
off  i n  rap id ,  but
random success ion ,
l ead ing  to  b i l l owing
patte rns  i n  the  poo l
be low i t .  Some je ts
send  out  more
mater ia l  and  others
launch  at  fas te r
speeds .  Why?  I t ’ s
l i ke ly  re la ted  to  how
much  mater ia l  fe l l
onto  the  s ta r s  a t  a
par t i cu la r  po int  i n
t ime .
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Al l  o f  these  j e ts  a re  c ruc ia l  to  s ta r  fo rmat ion  i t se l f .  E ject ions  regu late  how much  mass
the  s ta r s  u l t imate ly  gather .  (The  d i sk  of  gas  and  dust  feed ing  the  s ta r s  i s  sma l l .  Imag ine
a  band  t ight ly  t i ed  a round  the  s ta r s . )

Now,  tu rn  your  eye  to  the  second  most  p rominent  featu re :  the  ef fe rvescent  b lue  c loud .
Th i s  i s  a  reg ion  of  dense  dust  and  gas ,  known both  as  a  nebu la  and  more  fo rma l l y  as  a
Bok  g lobu le .  When  v iewed ma in ly  i n  v i s ib le  l ight ,  i t  appears  a lmost  complete ly  b lack  –
on ly  a  few background  s ta r s  peek  th rough .  I n  Webb ’ s  c r i sp  near- in f ra red  image ,  we  can
see  in to  and  th rough  the  gauzy  l aye rs  of  th i s  c loud ,  b r ing ing  a  lo t  more  of  Herb ig-Haro
46/47  in to  focus ,  wh i l e  a l so  revea l i ng  a  deep  range  of  s ta r s  and  ga lax ies  that  l i e  we l l
beyond  i t .  The  nebu la ’ s  edges  appear  i n  a  sof t  o range  out l i ne ,  l i ke  a  backward  L  a long
the  r ight  and  bottom.

Th i s  nebu la  i s  s ign i f i cant  –  i t s  p resence  in f luences
the  shapes  of  the  j e ts  shot  out  by  the  cent ra l  s ta r s .
As  e jected  mater ia l  r ams  in to  the  nebu la  on  the
lower  l e f t ,  the re  i s  more  opportun i ty  fo r  the  j e ts  to
in te ract  w i th  mo lecu les  w i th in  the  nebu la ,  caus ing
them both  to  l ight  up .

There  a re  two other  a reas  to  look  at  to  compare  the
asymmetry  of  the  two lobes .  G lance  toward  the
upper  r ight  to  p ick  out  a  b lobby ,  a lmost  sponge-
shaped  e jecta  that  appears  separate  f rom the  l a rger
lobe .  On ly  a  few th reads  of  semi-t ransparent  w isps
of  mate r ia l  po int  toward  the  l a rger  lobe .  A lmost
t ransparent ,  tentac le- l i ke  shapes  a l so  appear  to  be
dr i f t ing  beh ind  i t ,  l i ke  s t reamers  i n  a  cosmic  w ind .
In  cont rast ,  a t  lower  l e f t ,  l ook  beyond  the  hef ty
lobe  to  f ind  an  a rc .  Both  a re  made  up  of  mate r ia l
that  was  pushed  the  fa r thest  and  poss ib ly  by  ea r l i e r
e ject ions .  The  a rcs  appear  to  be  po inted  in
d i f fe rent  d i rect ions ,  and  may  have  o r ig inated  f rom
di f fe rent  out f lows .

Take  another  long  look  at  th i s  image .  A l though  i t
appears  Webb has  snapped  Herb ig-Haro  46/47
edge-on ,  one  s ide  i s  ang led  s l ight ly  c lose r  to  Ea r th .
Counte r in tu i t i ve ly ,  i t ’ s  the  sma l l e r  r ight  ha l f .
Though  the  l e f t  s ide  i s  l a rger  and  b r ighte r ,  i t  i s
po int ing  away  f rom us .

Over  m i l l i ons  of  yea rs ,  the  s ta r s  i n  Herb ig-Haro
46/47  w i l l  fu l l y  fo rm –  c lea r ing  the  scene  of  these
fantast i c ,  mu l t ihued  e ject ions ,  a l l owing  the  b ina ry
sta r s  to  take  cente r  s tage  aga inst  a  ga laxy-f i l l ed
background .

Webb can  revea l  so  much  deta i l  i n  Herb ig-Haro
46/47  fo r  two reasons .  The  ob ject  i s  re la t i ve ly  c lose
to  Ear th ,  and  Webb ’ s  image  i s  made  up  of  severa l
exposures ,  wh ich  adds  to  i t s  depth .

Herb ig-Haro  46/47  l i e s  on ly  1 ,470  l ight-years  away
in  the  Ve la  Conste l l a t ion .



Saturn
Morning planet, best Opposition on 27
August when the rings will brighten

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 l ike 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 - AUGUST 2023

Mercury
Reaches greatest eastern elongation of
27.3 degrees from the Sun at 10th of
August. Tricky to see.

                        Venus
This bright morning planet is best
observed at the end of the month, where
it will be low in the east before sunrise.

Mars
Evening planet, best at the start of
August, but hardly visible.

Uranus
Morning planet, 50° in altitude at the end of
the month, near Jupiter.

Neptune
Morning planet Well placed at the end of the
month.

PLANETS VISIBILITY

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

Messier 10 is a globular cluster of stars
in the constellation of Ophiuchus. The
object was discovered by the Charles
Messier on 1764 and described it as a
"Nebula without stars". It is roughly
15,000 light-years from Earth and has an
apparent magnitude of 6.4. This cluster
can be easily observed during early
August.

Jupiter
Brilliant morning planet reaching peak altitude
under darker skies at the end of August.

Messier 6 also known as The Butterfly
Cluster or NGC 6405 is an open cluster of
stars in the constellation of Scorpius. Its
name derives from the vague resemblance
of its shape to a butterfly. Estimates of the
Butterfly Cluster's distance have varied over
the years, with a mean value of around 1,600
light years, giving it a spatial dimension of
some 12 light years. 
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Messier 19 is a globular cluster in the
constellation Ophiuchus. It was
discovered by Charles Messier on 1764
and added to his catalogue of comet
like objects that same year. It was
resolved into individual stars by William
Herschel in 1784. The cluster is located
28,500 light-years from Earth and It
has an apparent magnitude of 7.7.
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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/


The ‘We Love the Nightlife’ mission is scheduled to launch from Rocket Lab Launch Complex 1 on New
Zealand’s Mahia Peninsula for American space tech company Capella Space (Capella), a leading
provider of commercial Synthetic Aperture Radar (SAR) imagery. It is scheduled to be launched on
August 4th, 2023 at 7 UTC.
‘We Love the Nightlife’ will be Rocket Lab’s third launch for Capella following the successful “Stronger
Together” mission launched in March 2023 from Rocket Lab Launch Complex 2 in Virginia, USA, and the
“I Can’t Believe It’s Not Optical” mission in August 2020 from Launch Complex 1, which deployed the
first satellite in Capella’s SAR constellation.

‘We Love the Nightlife’ will be the first of four new dedicated launches on Electron for Capella,
announced in February 2023, to deploy Capella’s next-generation SAR Earth-imaging satellites called
Acadia.

Capella Space’s satellites are synthetic radar aperture Earth observation satellites util izing radar and its
reflection from the ground to map the Earth’s surface. Using radar has certain advantages over using
optical-based methods. Depending on the frequency, radar can observe the surface through clouds,
haze, and other obstructions that optical-based systems struggle with. Synthetic aperture radar can also
achieve better spatial resolution than similar optical ones with 0.5 m per pixel on Capella Space’s
second-generation satellites.

WE LOVE THE NIGHTLIFE!
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ROCKET LAUNCHES IN AUGUST 2023
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The  Ind ian  Space  and  Research
Organ i sat ion  ( ISRO) ,  I nd ia ' s  nat iona l
space  agency ,  w i l l  l aunch  i t s  f i r s t  space-
based  miss ion  to  s tudy  our  pa rent  s ta r
on  26  August  2023  f rom the  Sath i sh
Dhawan  Space  Cent re  i n  S r iha r ikota .  The
launch  of  the  Ad i tya-L1  m iss ion  takes
p lace  a  coup le  of  days  a f te r  the
potent ia l  l una r  l and ing  of  Chandrayaan-
3 .
The  Ad i tya-L1  m iss ion  i s  a l so  known as
the  Ad i tya  -  Lagrange  1 .  The  miss ion ' s
name g ives  a  succ inct  desc r ipt ion  of  i t s
focus  and  i t s  observat iona l  pos i t ion .  I n
Sanskr i t ,  Ad i tya  means  Sun ,  and
Lagrange  1  i s  a  mathemat ica l  po int
between  Ear th  and  Sun .  Ad i tya-L1  w i l l
s tudy  the  Sun  f rom the  Lagrange  1
pos i t ion .  
Conceptua l i zed  as  Ad i tya-1  i n  January
2008 ,  Ad i tya-1  was  to  be  400  kg  w i th
one  pay load  and  observe  our  Sun  in  LEO.
The  miss ion  ob ject ives  have  expanded
s ince  i t s  conceptua l i zat ion .  Thus ,  the
sate l l i te  i s  now a  so la r  and  space
env i ronment  observatory  and  w i l l  be
pos i t ioned  at  the  L1  po int .  

To study the dynamics of the
chromosphere and corona.
To understand the physics of the
part ia l ly  ionized plasma, the in i t iat ion of
coronal  mass eject ion (CME) and f lares
and study the heat ing in the
chromosphere and corona.
To observe the part ic le and plasma
environment in s i tu .  This wi l l  provide
data that we can use to study the
part ic le dynamics of part ic les from the
sun.
To understand the physics of the solar
corona and i ts heat ing mechanism.
To understand the temperature ,  velocity ,
and density of coronal  loops plasma

Aim of Aditya-L1
The pr imary goal  of Aditya-L1 is to study
the solar atmosphere (an extremely hot and
dynamic region, )  and the solar magnet ic
f ie ld .  The major object ives of the miss ion in
detai l  are:
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Consequent i a l l y ,  t he  m iss ion  was
renamed Ad i t ya-L1 .  The  Ad i t ya-L1
sa te l l i t e  i s  1500  kg  w i th  seven  spec ia l
i ns t ruments  ca l l ed  pay loads  onboard .
These  pay loads  w i l l  p rov ide  c ruc i a l
i n fo rmat ion  tha t  cou ld  he lp  us  to
unders tand  so l a r  weathe r  and  the  so l a r
magnet i c  f i e ld .
The  XL  va r i an t  o f  ISRO 's  Po la r  Sa te l l i t e
Launch  Veh ic le  (PSLV)  w i l l  l aunch  the
sa te l l i t e .  Th i s  l aunch  i s  the  59th  l aunch  o f
the  PSLV c l ass  and  the  56th  commerc ia l
l aunch .  Ad i t ya-L1 ,  l i ke  the  Chandrayaan
spacecra f t ,  w i l l  i n i t i a l l y  be  p l aced  i n  the
Low Ea r th  Orb i t  (LEO) ,  be fo re  be ing
prope l l ed  toward  the  L 1  po in t ,  a  jou rney
tha t  approx imate l y  t akes  fou r  months .

A - L1



Galactic 02 is a planned crewed sub-orbital spaceflight of the SpaceShipTwo-class VSS
Unity, expected to launch on 10 August 2023. It will be the second commercial
spaceflight and seventh overall spaceflight for American aerospace company Virgin
Galactic. The mission will be the first to carry paying customers, as the previous flight,
Galactic 01, carried astronauts from the Italian Air Force and the Italian National
Research Council.

The crew of Galactic 02 will include three private passengers and three Virgin Galactic
employees. Jon Goodwin will become the first Olympian and second person diagnosed
with Parkinson's disease to fly to space, while Kiesha Schahaff and Anastasia Mayers will
become the first mother-daughter duo and first people from the Caribbean to fly to
space, while Mayers will also become the second youngest person to fly to space.

"The dynamic and multinational crew highlights the role the commercial space industry
can play in removing barriers that once existed to becoming an astronaut," the company
wrote in an update on July 17 that announced the Galactic 02 crew.

GALACTIC  02
SPACESHIP 2
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The former Olympian is
80-year-old British
adventurer Jon
Goodwin, who competed
in canoeing in the 1972
Summer Games in
Munich. Goodwin has
Parkinson's and will
become just the second
person diagnosed with
the disease to reach
space, Virgin Galactic
said.

(From left) Anastatia Mayers, Jon Goodwin and Keisha Schahaff will fly
on the Galactic 02 mission in August.

Mayers, 18, will become the second-youngest person to reach space, according to Virgin
Galactic. The youngest was Oliver Daemen, who was also 18 when he flew on Blue
Origin's New Shepard suborbital vehicle in July 2021.

Three other people will fly to space on Galactic 02, all of them Virgin Galactic
employees. 

The company's chief astronaut instructor, Beth Moses, will be in the cabin of the VSS
Unity space plane along with Goodwin, Schahaff, and Mayers. C.J. Sturckow and Kelly
Latimer will be in the vehicle's control, as commander and pilot, respectively.



Russia's long-awaited and delayed robotic re-introduction to moon exploration, Luna-25,
is at its launch site! Luna 25 is currently scheduled to launch no earlier than 10 August
2023 at 23:10 UTC. The launch will be on a Soyuz-2 Fregat into Earth orbit. It will fire the
Fregat again to go into a lunar transfer orbit and from the lunar orbit it will drop down to
the surface.
"It is planned that the device will be the first in the world to carry out a soft landing on
the surface of the moon in the south pole region and conduct contact studies of the lunar
soil for the presence of ice at the landing site," the statement adds.

LUNA
25
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The lander has a four-legged base
containing the landing rockets and
propellant tanks, an upper compartment
that holds the solar panels, communication
equipment, onboard computers, and most
of the science apparatus. The dry mass is
about 800 kg, and it is expected to have
roughly 950 kg of propellant at launch. The
lander has a 1.6 meter-long Lunar Robotic
Arm (LRA, or Lunar Manipulator Complex)
to remove and collect the surface regolith
to depths of 20 to 30 cm. The LRA is
equipped with a scoop (175 cubic cm
volume) and a sample acquisition tool, a
4.7 cm long tube with an internal diameter
of 1.25 cm. (Image Credits:  Top image-
ROSCOSMOS, Bottom image-  Lavochkin)



            Agency  
            
The  Japan  Aerospace  Exp lo rat ion  Agency
(JAXA)  i s  the  Japanese  nat iona l  a i r  and
space  agency .  I t  i s  the  merger  of  th ree
prev ious ly  i ndependent  o rgan izat ions ,
JAXA i s  respons ib le  fo r  resea rch ,
techno logy  deve lopment ,  and  l aunch  of
sate l l i tes  i n to  o rb i t ,  and  i s  i nvo lved  in
many  more  advanced  miss ions  such  as
aste ro id  exp lo rat ion  and  poss ib le  human
exp lo rat ion  of  the  Moon .
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XRISM

DATE:  AUGUST 25 ,  2023  
T IME:   9 :34  A .M .  ( JST)  

XR ISM (X- ray  Imag ing  and
Spect roscopy  Miss ion )  i s  a
JAXA/NASA co l l aborat ive  m iss ion
wi th  ESA par t i c ipat ion .  I t  w i l l
i nvest igate  the  X- ray  sky  us ing  h igh-
reso lut ion  spect roscopy  and  imag ing .  

     
      Locat ion

JYosh inobu  Launch  Complex  at  the  JAXA
Tanegash ima  Space  Cente r .

       
            Rocket

Family: HII-A
H-IIA (H-2A) is an active expendable launch system
operated by Mitsubishi Heavy Industries (MHI) for the
Japan Aerospace Exploration Agency. These liquid fuel
rockets have been used to launch satellites into
geostationary orbit; lunar orbiting spacecraft; Akatsuki,
and the Emirates Mars Mission.

(Image Credits: NASA and Mitsubishi)

(Image Credits: JAXA



SpaceX Launches -
August 2023
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A SpaceX Fa l con 9 i s  set  to l aunch the Ga laxy 37 communicat ions
sate l l i t e  for Inte l sat  dur ing the m idn ight hour Thursday.  L i f tof f
f rom pad 40 at  Cape Canavera l  Space Force Stat ion i s  set  for
12:15 a .m. EDT (0415 UTC) .

I t  w i l l  be  the 52nd orb i ta l  l aunch for SpaceX th i s  year  and the
s i x th f l ight  for Fa l con 9 booster  1077, wh ich f i r s t  f l ew in October
2022 car ry ing a Crew Dragon to the Inte rnat iona l  Space Stat ion.
The booster  w i l l  l and on the drone sh ip ‘ Just  Read the Inst ruct ion
about e ight  and a ha l f  m inutes  a f te r  l aunch.

Ins ide the rocket ’ s  pay load fa i r ing i s  the f i ve-metr i c-tonne Inte l sat
Ga l axy 37 communicat ions sate l l i t e  wh ich i s  equ ipped w i th four
dep loyab le  antenna re f l ectors  for both C-band and Ku-band
transmi s s ions .  I t  w i l l  se r ve  te l e v i s ion and te l ecommunicat ion
networks and the U.S .  Government in  North Amer i ca .  The Ku-band
pay load wh ich offe r s  mob i l e  communicat ion se rv i ces  i s  jo int ly
owned by Inte l sat  and JSAT Inte rnat iona l .  The spacecra f t  was bu i l t
by Maxar .  I t  i s  the l a s t  in  a  se r i e s  of sate l l i t e s  to re f resh Inte l sat ’ s
Ga l axy f l eet  of sate l l i t e s  that  operate over  North Amer i ca .

The Fa l con 9 upper  s tage w i l l  p l ace the Ga laxy 37 spacecra f t  into a
so-ca l l ed super  synchronous t rans fe r  orb i t  w i th a  h igh point  above
i t s  f ina l  p l anned geostat ionary orb i t .  Th i s  k ind of orb i t  conserves
the sate l l i t e ’ s  onboard fue l  wh ich w i l l  be  used to c i rcu la r i se  and
lower the orb i t .  The second stage w i l l  exhaust  i t s  rema in ing
prope l l ant  supp l i e s  to reach the best  poss ib l e  orb i t  be fore
re l eas ing the sate l l i t e  about 32 minutes  a f te r  l aunch.

I t  w i l l  take about three weeks for the sate l l i t e  to maneuver  i t se l f
into a geostat ionary orb i t  about 35,500 k i lometer s  above the
equator .  Test ing w i l l  take p lace over  Hawa i i  a t  about 148 degrees
west .  Once that  checkout i s  completed i t  w i l l  d r i f t  to 127 degrees
west ,  wh ich puts  i t  rough ly west  of Seatt l e .  The sate l l i t e  i s
expected to enter  se r v i ce  in  ear ly October .  I t  i s  expected to rema in
in operat ion for at  l eas t  18 years .  Image cred i t s :  eve rdayast ronaut



NASA and SpaceX now are targeting 5:23 a.m. EDT Monday, Aug. 21, for the launch of
the agency’s Crew-7 mission to the International Space Station. The adjusted date
allows additional time for launch site processing at Launch Complex 39A at NASA’s
Kennedy Space Center in Florida. If needed, a backup opportunity is available at 3:49
a.m. on Friday, Aug. 25.

The target date is in coordination with activities aboard the International Space Station,
including operations with other crew and cargo spacecraft. A Cygnus cargo spacecraft
from Northrop Grumman and Roscosmos Progress cargo spacecraft is due at the station
in the coming weeks.

NASA astronaut Jasmin Moghbeli, ESA (European Space Agency) astronaut Andreas
Mogensen, JAXA (Japan Aerospace Exploration Agency) astronaut Satoshi Furukawa, and
Roscosmos cosmonaut Konstantin Borisov will fly aboard the SpaceX Dragon spacecraft,
named Endurance, which previously flew NASA’s SpaceX Crew-3 and Crew-5 missions to
the space station. This will be the first launch of the Falcon 9 booster SpaceX selected to
support this mission.

All hardware for the mission has arrived in Florida for processing. On July 25, the Dragon
spacecraft was stacked to its trunk ahead of its upcoming transport to SpaceX’s hangar
at Launch Complex 39A. Once preflight checkouts of the spacecraft are complete,
Dragon will be mated to the rocket ahead of the integrated system’s rollout to the launch
pad.

C R E W  7
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The four crew
members of

NASA’s SpaceX
Crew-7 mission

pose for a
photo inside

SpaceX Hangar
X at NASA’s

Kennedy Space
Center in

Florida.  From
left to right are

Konstantin
Borisov,
Andreas

Mogensen,
Jasmin

Moghbeli ,  and
Satoshi

Furukawa.
(Photo credit:

SpaceX)



S T A R L I N K
G R O U P  6 - 9

41

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

A U G U S T  2 0 2 3

GALACTICA

A  SpaceX Fa lcon  9  rocket  w i l l
l aunch  the  Sta r l i nk  (6-9)
miss ion  on  Thursday ,  August
10 ,  2023 ,  a t  1 1 :23  PM (UTC) .  

Sta r l i nk  sa te l l i t es  a re  eas ie r  to
see  a  day  o r  two a f te r  the i r
l aunch  and  dep loyment  then
become p rogress i ve l y  ha rde r  to
spot  as  they  c l imb to  the i r  f i na l
o rb i t a l  he igh t  o f  a round  342
mi les  (550  km) .  

SpaceX l aunched i t s  f i r s t  two
Sta r l i nk  tes t  c ra f t ,  named
T inT inA and  T inT inB ,  i n
Februa ry  2018 .  The  m iss ion
went  smooth l y .  Based  on  i n i t i a l
da ta ,  the  company  asked
regu la to rs  fo r  i t s  f l ee t  to  be
a l l owed to  opera te  a t  l ower
a l t i t udes  than  o r ig ina l l y
p l anned .  The  f i r s t  60  Sta r l i nk
sa te l l i t es  l aunched on  May  23 ,
2019 ,  aboa rd  a  SpaceX Fa lcon
9  rocket .

* * N o t e :  L a u n c h  d a t e s  o f  t h e  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  A u g u s t  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 .

A Sta r l i nk  sa te l l i t e  has  a  l i f espan  o f  approx imate l y  f i ve
yea rs  and  SpaceX eventua l l y  hopes  to  have  as  many  as
42 ,000  sa te l l i t es  i n  th i s  so-ca l l ed  mega  cons te l l a t ion .

The  cu r ren t  V2  Sta r l i nk  sa te l l i t e  ve rs ion  we ighs
approx imate l y  1 , 760  lbs   (800  k i l og rams)  a t  l aunch ,  a lmost
th ree  t imes  heav ie r  than  the  o lde r  genera t ion  sa te l l i t es
(we igh ing  i n  a t  573  lbs  o r  260  kg ) .

How many  Sta r l i nk  sate l l i tes  a re  the re?
As o f  Ju l y  2023 ,  the re  a re  4 ,5 19  Sta r l i nk  sa te l l i t es  i n  o rb i t ,
o f  wh ich  4 ,487  a re  opera t iona l  as  pe r  p l ane t4589 .o rg .

S ta r l i nk  sa te l l i t es  o rb i t  approx imate l y  342  m i l es  (550
k i l omete rs )  above  Ea r th  and  put  on  a  spectacu la r  show fo r
obse rve rs  as  they  move  ac ross  the  sky .  
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(An image of the comet Swift–Tuttle
 Credits - Planetary.org.)

PERSEIDS METEOR SHOWER
The Perseids is one of the best meteor showers to observe, producing
up to 80 meteors per hour at its peak. 
C o m e t  S w i f t - T u t t l e
T h e  P e r s e i d s  a r e  f a m o u s  f o r  p r o d u c i n g  a  l a r g e  n u m b e r  o f  b r i g h t  m e t e o r s .  M a d e  o f  t i n y  s p a c e
d e b r i s  f r o m  t h e  c o m e t  S w i f t - T u t t l e ,  w h i c h  w a s  d i s c o v e r e d  i n  1 8 6 2 .  T h e  P e r s e i d s  a r e  n a m e d  a f t e r
t h e  c o n s t e l l a t i o n  P e r s e u s .  T h i s  i s  b e c a u s e  t h e  d i r e c t i o n ,  o r  r a d i a n t ,  f r o m  w h i c h  t h e  s h o w e r  s e e m s
t o  c o m e  i n  t h e  s k y  l i e s  i n  t h e  s a m e  d i r e c t i o n  a s  P e r s e u s .  T h e  P e r s e i d s  a r e  w i d e l y  s o u g h t  a f t e r  b y
a s t r o n o m e r s  a n d  s t a r g a z e r s  b e c a u s e  m o s t  y e a r s  a t  i t s  p e a k ,  o n e  c a n  s e e  6 0  t o  1 0 0  m e t e o r s  i n  a n
h o u r  f r o m  a  d a r k  p l a c e .  T h e  s h o w e r  r u n s  a n n u a l l y  f r o m  J u l y  1 7  t o  A u g u s t  2 4 .  I t  p e a k s  t h i s  y e a r  o n
t h e  n i g h t  o f  A u g u s t  1 2  a n d  t h e  m o r n i n g  o f  A u g u s t  1 3 .

H o w  a n d  W h e n  t o  S e e  t h e  P e r s e i d s  i n  2 0 2 3
T h e  b e s t  t i m e  t o  s e e  a n y t h i n g  i n  t h e  n i g h t
s k y  i s  w h e n  t h e  s k y  i s  d a r k e s t  a n d  w h e n  t h e
t a r g e t  i s  a t  i t s  h i g h e s t  p o s i t i o n  i n  t h e  s k y .
F o r  m e t e o r  s h o w e r s ,  t h i s  u s u a l l y  o c c u r s
b e t w e e n  m i d n i g h t  a n d  t h e  v e r y  e a r l y  h o u r s
o f  t h e  m o r n i n g .

ASTRONOMICAL EVENTS - AUGUST 2023

(Image credit: Sky and telescope.com)

G e t  a w a y  f r o m  l i g h t  p o l l u t i o n !  Y o u ’ l l  w a n t  t o  a v o i d
c i t y  l i g h t s .
G a z e  a t  w h a t e v e r  p a r t  o f  t h e  s k y  i s  d a r k e s t  a t  y o u r
l o c a t i o n .
Y o u ’ l l  n e e d  a b o u t  1 5  m i n u t e s  f o r  y o u r  e y e s  t o  a d a p t
t o  t h e  d a r k e r  s k i e s ,  s o  g e t  o u t  e a r l i e r  a n d  b e
p a t i e n t .  
B e i n g  c o m f o r t a b l e  i s  i m p o r t a n t .  T o  a v o i d  a  s t i f f
n e c k ,  b r i n g  a  c h a i s e  l o u n g e  o r  r e c l i n i n g  l a w n  c h a i r .

V i e w i n g  T i p s  f o r  t h e  P e r s e i d  M e t e o r  S h o w e r
W a t c h i n g  a  m e t e o r  s h o w e r  c o u l d  n o t  b e  s i m p l e r .  J u s t
g o  o u t s i d e  o n  t h e  n i g h t ( s )  o f  t h e  P e r s e i d  m e t e o r
s h o w e r  “ m a x i m u m ”  a n d  l o o k  u p !  Y o u  c a n  m a x i m i z e  y o u r
c h a n c e s  o f  s e e i n g  m e t e o r s  b y  f i n d i n g  a n  o p e n  a r e a  f a r
f r o m  m a n - m a d e  l i g h t s .  O f  c o u r s e ,  c l o u d  c o v e r  c a n
p r e v e n t  y o u  f r o m  s e e i n g  t h e  s h o w e r .

D o n ' t  f o r g e t  t o  w i t n e s s  t h e  b e s t  M e t e o r  s h o w e r  o f  t h e
y e a r .

" 2 0 2 3  w i l l  b e  a  g o o d  y e a r
f o r  t h e  P e r s e i d s  a s  t h e
m o o n  w i l l  o n l y  b e  1 0 %
i l l u m i n a t e d " .

P e r s e u s  w a s  a  h e r o  w h o  b e h e a d e d  t h e  G o r g o n  M e d u s a  a n d  l a t e r  m a r r i e d  A n d r o m e d a
a c c o r d i n g  t o  G r e e k  M y t h s .  T h e y  h a d  n i n e  c h i l d r e n  t o g e t h e r  a n d  t h e  w o r d  ‘ P e r s e i d s ’  i s
d e r i v e d  f r o m  t h e  G r e e k  w o r d  ‘ P e r s e i d e s ’  w h i c h  r e f e r s  t o  P e r s e u s ’  d e s c e n d a n t s .
I n  s o m e  C a t h o l i c  t r a d i t i o n s ,  t h e  P e r s e i d s  i s  a l s o  k n o w n  a s  ‘ t h e  t e a r s  o f  S t  L a w r e n c e ’ ,  d u e  t o
i t s  p e a k  r o u g h l y  c o i n c i d i n g  w i t h  t h e  d a t e  t h e  S a i n t  a c h i e v e d  m a r t y r d o m .
T h e  P e r s e i d s  i s  a l s o  a s s o c i a t e d  w i t h  t h e  g o d  P r i a p u s ,  w h o  w a s  b e l i e v e d  b y  t h e  R o m a n s  t o
h a v e  f e r t i l i z e d  t h e  f i e l d s  b y  e j a c u l a t i n g  o n  t h e m  o n c e  a  y e a r  o n  t h e  d a t e  t h e  s h o w e r  p e a k s .

M y t h s ,  l e g e n d s  a n d  a s s o c i a t i o n s  w i t h  t h e  P e r s e i d  m e t e o r  s h o w e r
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A U G U S T  2 0 2 3

(Mercury elongations compared. Here, gray areas represent evening apparitions (eastward elongation). And blue areas
represent morning apparitions (westward elongation). The top figures are the maximum elongations, reached at the top
dates shown beneath. Image credit: Earthsky.org)

W h a t ' s  E l o n g a t i o n
A s t r o n o m e r s  u s e  t h e  w o r d  e l o n g a t i o n  t o  d e s c r i b e  t h e  a n g u l a r  d i s t a n c e  –  t h e  d i s t a n c e  o n
t h e  s k y ’ s  d o m e  –  b e t w e e n  t h e  s u n  a n d  o n e  o f  t h e  i n n 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 ,  M e r c u r y
o r  V e n u s .  E l o n g a t i o n s  a r e  m e a s u r e d  i n  d e g r e e s  e a s t w a r d  o r  w e s t w a r d  o f  t h e  s u n .  G r e a t e s t
e l o n g a t i o n s  s i g n a l  t h e  b e s t  t i m e  t o  o b s e r v e  o n e  o f  t h e  i n n e r  p l a n e t s .  A t  g r e a t e s t
e l o n g a t i o n ,  V e n u s  o r  M e r c u r y  i s  t y p i c a l l y  f a r t h e s t  f r o m  t h e  s u n ’ s  g l a r e .

MERCURY AT GREATEST EASTERN
ELONGATION 

Best day to observe Mercury

"Maximum & Minimum Angular distance of Mercury
from the sun (seen from the Earth)at greatest
elongation are 28 & 18degrees respectively."

G r e a t e s t  E a s t e r n  E l o n g a t i o n
O n  A u g u s t  1 0 ,  2 0 2 3  M e r c u r y  r e a c h e s  i t s
g r e a t e s t  d i s t a n c e  f r o m  t h e  s u n .  M e r c u r y
w i l l  s h i n e  a t  m a g n i t u d e  + 0 . 3  w h e n  a t
g r e a t e s t  e l o n g a t i o n .  S o  y o u ’ l l  e a s i l y  s e e
i t  i n  t h e  w e s t e r n  t w i l i g h t ,  i f  y o u ’ r e  i n  t h e
S o u t h e r n  H e m i s p h e r e .  B u t  f r o m  t h e
N o r t h e r n  H e m i s p h e r e  i t  h u g s  t h e  h o r i z o n
s h o r t l y  a f t e r  s u n s e t .  
W h e r e  t o  l o o k :  L o o k  i n  t h e  s u n s e t
d i r e c t i o n ,  a s  t h e  s k y  i s  d a r k e n i n g .
W h e n  t o  l o o k :  M e r c u r y  b e g i n s  t h i s
e v e n i n g  a p p a r i t i o n  i n  l a t e  J u l y  a n d  w i l l
d i s a p p e a r  a g a i n  b y  l a s t  w e e k  o f  A u g u s t .

T h r o u g h  a  t e l e s c o p e  a t  g r e a t e s t  e l o n g a t i o n :  A t  g r e a t e s t  e l o n g a t i o n ,  M e r c u r y  w i l l  a p p e a r
a b o u t  4 9 %  i l l u m i n a t e d ,  i n  a l m o s t  a  q u a r t e r  p h a s e ,  a n d  7 . 5 5  a r c s e c o n d s  a c r o s s .
O b s e r v i n g  M e r c u r y :  M e r c u r y ' s  o r b i t  l i e s  c l o s e r  t o  t h e  S u n  t h a n  t h e  E a r t h ' s ,  m e a n i n g  i t  a l w a y s
a p p e a r s  c l o s e  t o  t h e  S u n  a n d  i s  l o s t  i n  t h e  S u n ' s  g l a r e  m u c h  o f  t h e  t i m e .
I t  i s  o b s e r v a b l e  f o r  o n l y  a  f e w  w e e k s  e a c h  t i m e  i t  r e a c h e s  g r e a t e s t  s e p a r a t i o n  f r o m  t h e  S u n  –
m o m e n t s  r e f e r r e d  t o  a s  g r e a t e s t  e l o n g a t i o n .  T h e s e  a p p a r i t i o n s  r e p e a t  r o u g h l y  o n c e  e v e r y  3 – 4
m o n t h s ,  t a k i n g  p l a c e  a l t e r n a t e l y  i n  t h e  m o r n i n g  a n d  e v e n i n g  s k i e s ,  d e p e n d i n g  w h e t h e r  M e r c u r y
l i e s  t o  t h e  e a s t  o f  t h e  S u n  o r  t o  t h e  w e s t .

https://en.wikipedia.org/wiki/Angular_distance
https://earthsky.org/astronomy-essentials/sky-measurements-degrees-arc-minutes-arc-seconds/
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S a t u r n  a t  o p p o s i t i o n
W h e n  a n d  w h e r e  t o  w a t c h  i n  2 0 2 3 :  A r o u n d  i t s  A u g u s t  2 6 - 2 7  o p p o s i t i o n ,  S a t u r n  i s
r i s i n g  i n  t h e  e a s t  a t  s u n s e t  a n d  v i s i b l e  a l l  n i g h t .  A f t e r w a r d ,  f o r  t h e  r e s t  o f  2 0 2 3 ,  S a t u r n
w i l l  r e m a i n  v i s i b l e  i n  t h e  e v e n i n g  s k y .  I t ’ l l  f i n a l l y  d i s a p p e a r  i n  t h e  s u n s e t  g l a r e  b y  m i d -
F e b r u a r y  2 0 2 4 .
D a t e  a n d  t i m e  o f  o p p o s i t i o n :  1 . 3 0  p m  I S T  o n  A u g u s t  2 7 ,  2 0 2 3 .
B r i g h t n e s s  a t  o p p o s i t i o n :  A t  o p p o s i t i o n ,  t h e  r i n g e d  p l a n e t  s h i n e s  a t  i t s  b r i g h t e s t  f o r
2 0 2 3 ,  a t  m a g n i t u d e  0 . 4 .
D i s t a n c e  f r o m  E a r t h  a t  o p p o s i t i o n :  A r o u n d  o p p o s i t i o n ,  S a t u r n  i s  a t  i t s  l e a s t  d i s t a n c e
f r o m  E a r t h  f o r  2 0 2 3 ,  a t  7 3  l i g h t - m i n u t e s  ( a b o u t  8 . 8  a s t r o n o m i c a l  u n i t s ) .
C o n s t e l l a t i o n  a t  o p p o s i t i o n :  A q u a r i u s  t h e  W a t e r  B e a r e r .
D i s k  s i z e  a t  o p p o s i t i o n :  S a t u r n ’ s  d i s k  s i z e  i s  t h e  l a r g e s t  a r o u n d  t h e  o p p o s i t i o n .  A t  i t s
l a r g e s t ,  S a t u r n  w i l l  a p p e a r  1 9  a r c s e c o n d s  a c r o s s .
R i n g  t i l t  a t  o p p o s i t i o n :  A t  o p p o s i t i o n ,  S a t u r n ’ s  r i n g s  a r e  t i l t e d  b y  8 . 1  d e g r e e s ,  r e l a t i v e
t o  e a r t h l y  v i e w e r s .  T h e  r i n g s  w i l l  s p a n  4 4 . 2  a r c s e c o n d s .
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SATURN AT OPPOSITION

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

 S a t u r n ’ s  o p p o s i t i o n ,  w h e n  w e  f l y  b e t w e e n  S a t u r n  a n d  t h e  s u n ,  i s  a t  1 : 3 0  p m  I S T  o n
A u g u s t  2 7 .  S o  i t ’ s  i n  a  w o n d e r f u l  p l a c e  t o  s e e  n o w ,  a s c e n d i n g  i n  t h e  e a s t  i n  t h e
e v e n i n g ,  a s  s e e n  f r o m  a r o u n d  t h e  g l o b e .  S a t u r n  a t  o p p o s i t i o n  i s  i n  t h e  d i m
c o n s t e l l a t i o n  A q u a r i u s  t h e  W a t e r  B e a r e r .  I n  a d d i t i o n ,  i f  y o u  h a v e  a  d a r k  s k y ,  y o u
c a n  s e e  t h e  d i m ,  b u t  p r e t t y  c o n s t e l l a t i o n  C a p r i c o r n u s  t h e  S e a - g o a t .  I t  h a s  t h e
s h a p e  o f  a n  a r r o w h e a d .  I n d e e d ,  y o u  c a n  s e e  t h e m  c r o s s i n g  t h e  s k y  a l l  n i g h t ,
t r a v e l i n g  a l o n g  t h e  e c l i p t i c ,  t h e  s a m e  p a t h  t h e  s u n  t r a v e l s  d u r i n g  t h e  d a y .  

(A comparison of the apparent
size of Saturn at opposition
(August 27, 2023) and when it
is most distant from the Earth
at solar conjunction (February
29 2024). 
Image credit: In-the-Sky.org.)
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(Image credit: Cloudy Night.com)

The Seeliger effect:
G e n e r a l l y ,  w h e n  y o u  o b s e r v e  S a t u r n  t h r o u g h  a  t e l e s c o p e  b e f o r e  o r  a f t e r  o p p o s i t i o n ,  t h e
r i n g s  a p p e a r  a b o u t  a s  b r i g h t  a s  t h e  p l a n e t ’ s  g l o b e .  F o r  d a y s  a r o u n d  t h e  t i m e  o f
o p p o s i t i o n ,  h o w e v e r ,  t h e  r i n g s  s u d d e n l y  i n t e n s i f y  i n  a p p a r e n t  b r i g h t n e s s ,  o u t s h i n i n g  t h e
g l o b e  b e f o r e  d i m m i n g  b a c k  t o  t h e i r  n o r m a l  a p p e a r a n c e .
G e r m a n  a s t r o n o m e r  H u g o  v o n  S e e l i g e r  ( 1 8 4 9 – 1 9 2 4 )  f i r s t  n o t i c e d  t h i s  c h a n g e  i n  1 8 8 7 .
B e c a u s e  o f  h i s  p i o n e e r i n g  r e s e a r c h  i n t o  i t s  c a u s e ,  w h i c h  l e d  h i m  t o  c o n c l u d e  t h a t
S a t u r n ’ s  r i n g s  w e r e  c o m p o s e d  o f  t i n y  p a r t i c l e s ,  t h e  e f f e c t  w a s  n a m e d  i n  t h i s  s c i e n t i s t ’ s
h o n o r .
T w o  m a j o r  p h y s i c a l  p r o c e s s e s  l e a d  t o  t h e  S e e l i g e r  e f f e c t :  s h a d o w  h i d i n g  a n d  c o h e r e n t
b a c k s c a t t e r i n g .  W h e n  w e  s e e  S a t u r n  d i r e c t l y  i l l u m i n a t e d  b y  t h e  S u n  ( a s  i t  i s  d u r i n g
o p p o s i t i o n ) ,  t h e  p l a n e t ’ s  s h a d o w  “ h i d e s ”  b e h i n d  t h e  g l o b e ,  p l a c i n g  m o r e  r i n g  s u r f a c e
i n t o  v i e w .  A s  a  r e s u l t ,  t h e  r i n g s  a p p e a r  t o  b r i g h t e n .  T h e  s a m e  d i r e c t  l i g h t i n g  a n g l e  a l s o
c a u s e s  t h e  s h a d o w s  o f  i n d i v i d u a l  p a r t i c l e s  i n  t h e  r i n g s  t o  t e m p o r a r i l y  v a n i s h ,  e n h a n c i n g
t h e  r e s u l t .

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

M o r e  t h a n  S a t u r n
W e  a l s o  s e e  t h e  o p p o s i t i o n  e f f e c t  e a c h  m o n t h  w h e n  w e  l o o k  a t  t h e  F u l l  M o o n .  T h e  S u n ’ s
d i r e c t  i l l u m i n a t i o n  c a u s e s  s h a d o w s  t o  d i s a p p e a r  f r o m  o u r  s a t e l l i t e ’ s  c r a t e r s ,  a n d  t h e
l i g h t  i t  r e f l e c t s  a t  u s  i n c r e a s e s  b y  4 0  p e r c e n t .  B a s e d  o n  t h e  i r r e g u l a r  p a r t i c l e s  i n  A p o l l o
s o i l  s a m p l e s ,  s c i e n t i s t s  h a v e  d e t e r m i n e d  t h a t  c o h e r e n t  b a c k s c a t t e r  i s  t h e  p h e n o m e n o n ’ s
p r i n c i p a l  c a u s e .
T h e  o p p o s i t i o n  e f f e c t  h a s  a  t e r r e s t r i a l  a n a l o g  a s  w e l l .  K n o w n  a s  t h e  h e i l i g e n s c h e i n ,  t h i s
o p t i c a l  p h e n o m e n o n  i s  a  l u m i n o u s  e n h a n c e m e n t  a r o u n d  t h e  s h a d o w  o f  a  p e r s o n ’ s  h e a d .
I t  i s  m o s t  p r o n o u n c e d  a t  l o w  S u n  a n g l e s  w h e n  t h e  s u r f a c e  o n  w h i c h  t h e  s h a d o w  f a l l s  i s
e s p e c i a l l y  d u s t y  o r  d e w y .  T h e  e n h a n c e m e n t  o c c u r s  a t  t h e  a n t i s o l a r  p o i n t ,  o r  t h e  s p o t
d i r e c t l y  o p p o s i t e  t h e  S u n .  I m m e d i a t e l y  a r o u n d  t h a t  a r e a ,  t h e  t i n y  p a r t i c l e s  h i d e  t h e i r
o w n  s h a d o w s  a n d  s c a t t e r  b a c k  s u n l i g h t .  T h e  w o r d  h e i l i g e n s c h e i n  r e f e r s  t o  t h e  h a l o
d e p i c t e d  a r o u n d  s a i n t s ’  h e a d s  a n d  l i t e r a l l y  m e a n s  “ s a i n t ’ s  l i g h t . ”  P e r h a p s  t h e  p a i n t e r s  o f
o l d  h a d  n o t i c e d  t h i s  o p t i c a l  p h e n o m e n o n .
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B u t  t h a t ’ s  n o t  a l l .
O b s e r v a t i o n s  o f  t h e
o p p o s i t i o n  e f f e c t  o n  S a t u r n ’ s
r i n g s  f r o m  t h e  C a s s i n i
s p a c e c r a f t ,  i n  o r b i t  a r o u n d  t h e
p l a n e t ,  r e v e a l  t h a t  “ c o h e r e n t
b a c k s c a t t e r i n g ”  a l s o
c o n t r i b u t e s  s i g n i f i c a n t l y  t o
t h e  p h e n o m e n o n .  T h i s  o c c u r s
w h e n  s u n l i g h t  i n t e r a c t s  w i t h
t h e  c o l l e c t i v e  p a r t i c l e s  i n  t h e
p l a n e t ’ s  r i n g s ;  r e f l e c t i o n s  o f f
t h e  m a n y  i r r e g u l a r  b i t s  o f  r o c k
a n d  d u s t  c o m b i n e  t o  p r o d u c e
a  s i n g l e  ( c o h e r e n t )  m o r e
i n t e n s e  l i g h t .  
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The sturgeon moon, which rises on August
1st and provides a mesmerizing appearance
in the night sky, is the first of two
supermoons that will occur in August.
Skygazers will experience a celestial joy in
August as there are not one, but two full
moons—and both of them are supermoons.
After a weekend of meteor showers, the
first of these brilliant lunar displays, known
as the sturgeon moon, will appear on
Tuesday, August 1. It is somewhat bigger
and brighter than a usual full moon due to
the supermoon phenomenon, making it a
stunning sight for everyone who looks up
at the night sky.

BLUE MOON
A Blue Moon will show brightly in the night sky on August  31st, 2023. It is the second
Full Moon in August and a monthly Full Moon. And it won't turn blue, either.
The now-defunct Maine Farmer's Almanack is where the term "seasonal Blue Moon" first
appeared, which is defined as the third Full Moon of an astronomical season having four
Full Moons. The 13th Full Moon of a year "upset the arrangement of Church festivals,"
according to the Almanack. The additional Full Moon was dubbed a Blue Moon because
of the unfortunate reputation of the number 13 and the challenges associated in
predicting the appearance of such a Full Moon.

Super moon captured by Mr. Ranjith Kumar E,
Senior Educator, on March 2020 (Super Worm
Moon) using a 250mm focal length Camera.
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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 .

O n  A u g u s t  3 0 ,  2 0 2 3 ,  M o o n  a n d  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  e a c h
o t h e r  i n  t h e  e a r l y  n i g h t .  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 2 . 7 8 ,  a n d  t h e  p l a n e t
S a t u r n  i s  a t  a  m a g n i t u d e  o f  0 . 4 5 .  
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Place: Chennai / Date: 30th August / Time: 8.30PM

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

Place: Chennai / Date: 8th August / Time: 2.30AM

C o n j u n c t i o n  o f  M o o n  a n d  M a r s .
O n  A u g u s t  1 9 ,  2 0 2 3 ,  M o o n  a n d  p l a n e t
M a r 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 .  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  - 7 . 0 2 ,  M a r s  w i l l  b e  a t  a
m a g n i t u d e  o f  1 . 6 9 .

Place: Chennai / Date: 19th August / Time: 7.00PM

Conjunction of Moon and Saturn
O n  A u g u s t  3 ,  2 0 2 3 ,  M o o n  a n d  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  e a c h
o t h e r  i n  t h e  e a r l y  n i g h t .  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 2 . 2 1 ,  a n d  t h e  p l a n e t
S a t u r n  i s  a t  a  m a g n i t u d e  o f  0 . 5 6 .  

Place: Chennai / Date: 3rd August / Time: 7.30PM



Space is an inexhaustible source of knowledge and learning which has driven humans to explore and
develop from the f ire to present space exploration such as about the celestial bodies l ike the moon
and stars which make up the universe. Hence, it is a magnif icent "playground" for scientists. But how
is such a big universe explored? Scientists explore space through telescopes, satel l i tes, and also
space stations.
Have you ever thought about what space stations are? A space habitat is a space station. It supports
a human crew in orbit for an extended period. This orbital space station is an art if icial satel l i te.
As of 2023 two ful ly operational space stations in Low Earth Body are The International Space
Station ( ISS) and China's Tiangong Space Station (TSS). The ISS is the largest space station which
involves f ive space agencies: United States's NASA, Russia's ROSCOSMOS, Japan's JAXA, Europe's
ESA, and Canada's CSA, which are suited for testing the spacecraft systems and equipment required
for future long-duration missions to Moon and Mars. However, in July 2022, Russia announced
intentions to withdraw from the ISS after 2024 to bui ld its space station.
Did you know that India is also planning to launch a space station? The ISRO space station is
planned to be launched in 2030, but it was postponed to 2035 due to delays led by technical issues
related to the Gaganyaan crewed spacefl ight mission. The Gaganyaan spacecraft is designed to carry
three people. Hence, space stations play a major role in exploring space.

Space  Stat i ons



Trishna Bawri 
Astronomy Camp Student

STUDENT'S CORNER
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The structure of the Canis Majoris Dwarf Galaxy is intr iguing. It possesses an elongated shape
characterized by an el l iptical or irregular morphology. Unl ike spiral galaxies l ike the Milky Way,
dwarf galaxies lack defined spiral arms and have a more disorganized appearance. This pecul iar ity
provides astronomers with valuable insights into the formation and evolution of galaxies with
varying structures.
Observations of the Canis Majoris Dwarf Galaxy have revealed a relatively sparse stel lar population
compared to larger galaxies. Unl ike the hundreds of bi l l ions found in massive galaxies, it contains
only a few mil l ion stars. Its stars are old and low-mass, with few young, massive stars actively
undergoing nuclear fusion.
The scarcity of new star formation in the Canis Majoris Dwarf Galaxy is of signif icant interest to
astronomers. It chal lenges exist ing theories on star formation and the factors inf luencing it within
dwarf galaxies. Studying the condit ions and processes that govern star formation in such
environments may offer crucial insights into how galaxies evolve.
Dark matter, an elusive form of matter that does not emit l ight or energy, plays a crucial role in the
dynamics of galaxies. The Canis Majoris Dwarf Galaxy is a valuable subject for studying dark
matter.
Addit ional ly ,  the Canis Majoris Dwarf Galaxy has experienced past interactions with the Milky Way,
disrupting its original structure. These encounters have left behind observable remnants, such as
stel lar streams and tidal tai ls ,  al lowing astronomers to study galactic interactions' gravitational
effects.

The universe is a vast expanse of space, teeming with countless galaxies that vary in size, shape,
and characterist ics. Among these celestial wonders, the Canis Majoris Dwarf Galaxy is a fascinating
and enigmatic gem. Nestled within the constel lat ion of Canis Major, this diminutive galaxy has
captivated astronomers and astrophysicists with its unique properties and the mysteries it holds.
This essay wil l  explore the key features and signif icance of the Canis Majoris Dwarf Galaxy, shedding
l ight on its importance in our understanding of the cosmos.
The Canis Majoris Dwarf Galaxy was discovered in 2003 by astronomers from the European Southern
Observatory (ESO). As its name suggests, it is a dwarf galaxy, a class of galaxies signif icantly
smal ler and less luminous than their larger counterparts. Dwarf galaxies are essential in studying
galaxy formation and evolution, as they often act as "bui lding blocks" for more massive galaxies
through various interactions, mergers, and accretion processes.
The Canis Majoris Dwarf Galaxy is approximately 25,000 l ight-years away from Earth, making it
relatively close in astronomical terms. Despite its proximity, it has largely eluded detection due to its
low surface brightness and the overwhelming glow of the Milky Way. The galaxy's smal l size and
faint appearance have made it a chal lenging subject of observation, requir ing sophisticated
telescopes and advanced imaging techniques.
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Can i s  Ma j o r i s  Dwa r f  G a l a x y :  A  T i n y
Mar v e l  i n  t h e  Va s t  C o sm o s

Nikhilesh B
IAstronomer Member



Currently , in the history of space exploration, satel l i tes and space crafts are uti l ized the most.
Some of these travel to other celestial objects. These intr icate machines travel at high speeds, for
great distances, optimizing fuel usage as much as possible. These are designed to reach their
destination most eff iciently. They take a path that is curvy and long. But, we have studied in physics
that a straight l ine is the shortest distance between two places. If they travel in a curve for long
distances, wouldn’t they need more fuel?
No. A spacecraft takes a curve (parabol ic) path to use less fuel .  90% of the spacecraft ’s fuel gets it
into Earth’s orbit .  Then, the spacecraft uses the rest of the fuel for the remaining journey. This
technique of optimizing the trajectory of a spacecraft is used so that it attains the desired path and
is cal led a gravity turn or a zero-l ift turn. This technique enables the spacecraft to keep a shal low
or zero angle. This means that the spacecraft wi l l  experience less aerodynamic stress. Moreover,
the fuel is not used for changing direction. The gravity of the earth is uti l ized for the same. 
Space trajectories are calculated using a combination of mathematical models and computer
simulations. Kepler’s laws of motion and Newton’s laws of motion are used to calculate these
trajectories. The equations involved are quite complex and involve several factors, such as the
gravitational forces of the planets and other celestial bodies, the velocity and direction of the
spacecraft ,  and the effects of atmospheric drag and other environmental factors. One of the crit ical
equations used in calculating space trajectories is known as the "two-body problem" equation,
which describes the motion of two-point masses under the inf luence of their mutual gravitational
attraction.

How to  decide  a  Space  Traj ect ory ?
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S o u r a j i t  M a n d a l
C l u b  S t u d e n t

Here F is the force of gravity between the two
masses, G is the gravitational constant, m1, m2 are
the masses of the two objects, and r is the distance
between them. To calculate the trajectory of a
spacecraft ,  engineers and scientists use various
numerical methods, such as the Runge-Kutta method
or the Verlet algorithm, to solve these equations and
predict the spacecraft 's path through space. These
methods involve breaking the trajectory into smal l
t ime steps and calculating the posit ion and velocity of
the spacecraft at each step based on the forces
acting on it .  These calculations involved in space
trajectory planning are complex and require a deep
understanding of physics, mathematics, and computer
science.
For example, in contrast to the Apollo 11 mission by
NASA in 1969, which reached the moon in just four
days, the recent Chandrayaan-3 mission by ISRO wil l
take 40 days to reach the moon. This is because
Chandrayaan-3 chose to employ a slower, more
gradual trajectory than the direct Translunar Injection
trajectory used by the Apollo missions. This slower
trajectory is purposely chosen to use less fuel . 
Chandrayaan 3 mission is st i l l  ongoing. It is a
dangerous mission to the south pole of the moon. Let
us wish the mission good luck and hope for the best.
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 Moon captured by  Rohan jain, Club student. 

 Sun captured by  Rohan jain, Club student. 

Save Environment drawing by Tanishk Raj, iastronomer

 Moon captured by Daksh Rathi, iastronomer.

 Moon captured by  Maria Vinita, iastronomer

 Moon captured by  Vetrivel, iastronomer



Chandrayaan 3 rocket launch captured by SPACE Chennai Team
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Image credits (Top from left): Mr. Neeraj Ladia, Mr. Ranjith Kumar E, Ms. Priyadharshini D. 
(Bottom from left): Mr. Shirilmon S, Mr. Neeraj Ladia, Mr. Ranjith Kumar E, Ms. Sruthi Suresh.

Super Moon Trail Captured by 
Ms. Sruthi Suresh, Educator, STEPL

Sun at Aphelion captured by 
Mr. Shirilmon S, Esecutive, GAPL

Milkyway Captured by 
Mr. Ranjith Kumar E, Sr. Educator, STEPL



Maria Mitchell
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Maria Mitchell  (1  August 1818 – 28 June 1889)

was an astronomer,  l ibrarian,  naturalist,  and

educator.  In 1847 she discovered a telescopic

comet which thrust her into the international

spotlight.  She was America’s f irst  female

professional astronomer and professor of

astronomy. She was also the first  woman

elected as a Fellow of the American Academy

of Arts and Sciences and the American

Association for the Advancement of Science.

Her discovery of the comet,  later nicknamed

“Miss Mitchell ’s  Comet,” got her a gold medal

award from the King of Denmark.

Eleanor Margaret Burbidge

1st August 1818

Eleanor Margaret Burbidge née Peachey;  (12

August 1919 – 5 Apri l  2020) was a  Brit ish-born

American observational  astronomer and

astrophysicist .  In  the 1950s,  she led the team

that published the influential  Synthesis  of  the

Elements in Stars,  a  100-page paper.  This  paper

outl ined how elements were synthesized in stars,

the astronomical  observations which supported

the idea,  and the hypothetical  chain of  events

that would cause the stellar  explosions that

distributed elements across space.  The work led

some to nickname Burbidge "Lady Stardust.”12th August 1919
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NASA ’ s  Juno  spacec ra f t  was  l aunched  on  Augus t  5 th  20 1 1  w i t h  t he  p r ima r y  ob jec t i ve  to  pee r
th rough  Jup i t e r ’ s  t h i ck  a tmosphe re  and  enhance  ou r  unde r s t and i ng  o f  t he  g i an t  p l ane t .
J up i t e r  i s  be l i e ved  to  be  t he  o ldes t  p l ane t  i n  t he  so l a r  s y s tem .  Thus ,  unde r s t and i ng  i t s
o r i g i n s  and  i n te rna l  p rocesses  cou ld  he lp  u s  l ea rn  more  abou t  ou r  cosm ic  ne ighbou rhood .  
A lmos t  5  yea r s  l a t e r ,  a f t e r  t r a ve l l i ng  b i l l i ons  o f  k i l omet res ,  on  Ju l y  4 th  20 16 ,  J uno  a r r i ved  a t
Jup i t e r  and  se t t l e s  i n to  a  53-day  po l a r  o rb i t .  I t s  o rb i t a l  pa th  i s  f r om j u s t  above  t he  Jov i an ’ s
c l oud  tops  to  t he  ou te r  r eaches  o f  Jup i t e r ’ s  magne tosphe re .  
J uno ’ s  sens i t i ve  i n s t r umen t s  have  shed  new l i gh t  on  ou r  s y s tem ’ s  l a rges t  p l ane t  and
somet imes ,  t hese  d i scove r i e s  have  changed  ou r  v i ews  o f  t he  p l ane t .  One  such  d i scove r y  i s
t he  f ac t  t ha t  t he  s to rms  on  t he  p l ane t  a re  more  chao t i c  and  v i o l en t  t han  we  p rev i ous l y
t hough t .  Add i t i ona l l y ,  J uno  has  found  seve ra l  “Ea r t h-s i ze  s to rms ”  on  bo th  o f  Jup i t e r ’ s  po l e s .  
J uno  has  made  o the r  d i s cove r i e s  such  a s  t he  poss ib i l i t y  t ha t  Jup i t e r ’ s  co re  i s  l a rge r  and
‘ f u zz i e r ’  t han  an t i c i pa ted .  Th i s  has  l ed  to  a  hypo thes i s  o f  Jup i t e r  hav i ng  a  d i l u ted  co re
i n s tead  o f  a  so l i d  compac t  cen t re .  Ano the r  f i nd i ng  made  by  t he  spacec ra f t  l ed  to  t he
sugges t i on  t ha t  t he  wea the r  on  Jup i t e r  i s  r ad i ca l l y  d i f f e ren t  f r om Ea r th ’ s .  
The re  a re  two  phases  to  Juno ’ s  m i s s i on :  p r ime  m i s s i on  and  ex tended  m i s s i on .  The  p r ime
m i s s i on  l a s ted  t i l l  J u l y  202 1  hav i ng  s t a r t ed  f rom Juno ’ s  a r r i v a l  t o  Jup i t e r .  Du r i ng  t he  p r ime
m i s s i on ,  t he  p r ima r y  focus  was  on  Jup i t e r  and  3  TB  o f  da t a  was  co l l ec ted .  Nea r  t he  end ,  a s
the  spacec ra f t ’ s  o rb i t  e vo l ved ,  f l ybys  o f  t he  moon  Ganymede  took  p l ace .
Juno ’ s  ex tended  m i s s i on  s t a r t ed  a t  t he  end  o f  Ju l y  202 1 .  I t  w i l l  con t i nue  to  i n ves t i ga te  t he
Jov i an  p l ane ta r y  s y s tem th rough  Sep tember  2025  o r  un t i l  t he  spacec ra f t ’ s  end  o f  l i f e .  Th i s
ex tens i on  t a sks  Juno  w i t h  becom ing  an  exp lo re r  o f  t he  f u l l  Jov i an  s y s tem –  Jup i t e r  and  i t s
r i ngs  and  moons  –  w i t h  add i t i ona l  r endezvous  p l anned  fo r  two  o f  Jup i t e r ’ s  mos t  i n t r i gu i ng
moons :  Eu ropa  and  I o .  I n  f ac t ,  on  Ju l y  30 th  2023 ,  J uno  made  i t s  c l o ses t  f l yby  o f  I o ,  J up i t e r ’ s
vo l cano  moon .

JUNO'S LAUNCH
HISTORICAL EVENTS HAPPENED IN AUGUST

Background image shows cyclones up to 1000
km wide found on Jupiter’s south pole.
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The  yea r  1877  was  a  good  yea r  to  obse r ve  Ma r s .  A f te r  seve ra l  n i gh t s  o f  f r u i t l e s s  gaz i ng ,  X
nea r l y  gave  up  on  h i s  sea rch  fo r  t he  Ma r t i an  Moons .  He  was  encou raged  to  do  so  by  h i s  w i f e ,
Ange l i ne  S t i ckney  H i l l .  The  nex t  n i gh t ,  on  1 1 t h  Augus t  1877 ,  he  d i s cove red  De imos .  6  n i gh t s
l a te r ,  a f t e r  t he  bad  wea the r  c l ea red ,  on  1 7 th  Augus t  1877 ,  he  d i s cove red  Phobos .  Bo th  moons
were  d i scove red  a t  t he  U .S .  Nava l  Obse r va to r y .  
L i ke  Ea r t h ' s  Moon ,  t he  Ma r t i an  moons  a lways  show the  same  s i de  to  t he i r  p l ane t .  Bo th  moons
a re  l umpy ,  heav i l y  c r a te red ,  and  cove red  i n  dus t  and  l oose  rocks .  They  appea r  to  be  made  up
o f  ca rbon- r i ch  rocks  t ha t  a re  m i xed  w i t h  i ce .  The  p resence  o f  t hese  rocks  has  g i ven  t hem a
da rke r  appea rance  among  the  ob jec t s  o f  t he  so l a r  s y s tem .
 The  o r i g i n s  o f  t he  Ma r t i an  moons  a re  unknown  though  t hey  a re  t hough t  to  be  a s te ro id s
cap tu red  by  Ma r s .  They  a re  among  the  sma l l e s t  moons  found  i n  t he  so l a r  s y s tem .  Phobos ,  t he
l a rge r  Ma r t i an  moon ,  has  an  ave rage  d i amete r  o f  22  km wh i l e  De imos ,  t he  sma l l e r  o f  t he  two ,
has  an  ave rage  d i amete r  o f  1 3km .  
The  f u tu re  o f  t he  Ma r t i an  Moons  i s  b l eak .  De imos  s tea l  r o t a t i ona l  ene rgy  f r om the i r  p l ane t  and
i s  s l ow l y  mov i ng  away .  I n  con t r a s t ,  Phobos  i s  f a l l i ng  towa rds  t he  Ma r t i an  su r f ace .  The  ac tua l
f a te  o f  Phobos  i s  unknown .  I t  may  ge t  r i pped  apa r t  by  Ma r s ’  g r av i t y  o r  may  c r a sh  on to  t he
p l ane t ’ s  su r f ace .

Asaph  Ha l l  I I I  -  The  d i scove r y  o f  t he
Mar t i an  Moons  -  Phobos  and  De imos ,  

D i s cove ry  of  Phobos
and  De imos

Ph
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Launched on August 29th 1976,  the landing of  NASA’s Vik ing-1 on Mars in the ear ly
summer of  1976 marked the f i rst  successfu l  landing on the Mart ian surface.  The Russ ian
Mars 3 probe could c la im th is  t i t le  on a technica l i ty  but t ransmiss ions f rom the probe
stopped a lmost 15 seconds later .
V ik ing-1 was part  of  a two-part  miss ion that  a imed to invest igate the Red Planet ’s
surface and search for  s igns of  l i fe .  Made up of  a lander and an orb i ter ,  the in i t ia l
miss ion l i fet ime was pro jected to be 90 days .  V ik ing-1 lasted for  6 years on the Mart ian
surface ,  a l l  whi le co l lect ing va luable data that  he lped to character ize our ne ighbour ing
planet .  Unt i l  Opportun i ty  broke i ts  record in 2010 ,  the Vik ing-1 lander was the longest-
operat ing spacecraft  on the Mart ian surface.  
V ik ing-1 he lped to character ize Mars as a co ld p lanet with vo lcan ic so i l ,  a  th in ,  dry
carbon d iox ide atmosphere and ev idence of  anc ient r iverbeds and vast  f looding.
Addit iona l ly ,  data prov ided has suggested that  ear ly  Mars was very d i f ferent f rom i ts
present day .  
Th is  has been backed up by the Vik ing orb i ters who took photos of  ext inct  vo lcanoes
and ancient channels  where f loods may have taken p lace.  These images and data have
def ined our v iew of Mars .  
Unfortunate ly ,  the Vik ing-1 miss ion d id not f ind any def in i te s igns of  l i fe on the Red
Planet but d id f ind potent ia l  h ints .
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Viking-1's Launch

The First photo Viking-1 Lander
took upon landing

Sun r i se  on  Ma r s  -  t aken  by  V ik i ng- 1



On Augus t  28 th  1 789 ,  W i l l i am  He r sche l  po i n ted  t he ,  a t  t he  t ime ,   
wo r l d ’ s  l a rges t  t e l e scope  to  t he  sky  and  spo t ted  Ence l adus ,  a
moon  o f  Sa tu rn .  He  was  pa r t  o f  t he  duo  who ,  a l ong  w i t h  h i s
s i s t e r  Ca ro l i ne  He r sche l ,  d i s cove red  U ranus  i n  1 78 1 .  
Ence l adus  i s  t he  6 th  l a rges t  moon  o f  t he  Sa tu rn i an  s y s tem .  Even
though  i t  i s  t he  b r i gh tes t  wo r l d  i n  t he  so l a r  s y s tem ,  sc i en t i s t s
d id  no t  pay  much  a t t en t i on  to  i t .  Thus  i t  r ema ined  an  en igma
un t i l  Cass i n i  began  o rb i t i ng  Sa tu rn .  
Be fo re  Cass i n i ’ s  o rb i t ,  Ence l adus  was  be l i e ved  to  be  a  dead  i c y
moon .  Cass i n i  qu i ck l y  changed  tha t  pe r spec t i ve  p rov i ng  t ha t
Ence l adus  i s  a  t h r i v i ng  ocean  moon .  L i qu id  sa l t y  wa te r  i s  h i dden
benea th  t he  i ce  c ru s t  t ha t  i s  smooth  i n  some  p l aces .  Da ta
co l l ec ted  by  t he  spacec ra f t  sugges t s  a   1 0  km deep  sea  a t  t he
sou th  po l e  and  unde r  a  30-40  km th i ck  i ce  she l l .
Wha t  makes  Ence l adus  even  more  imp ress i ve  i s  t ha t  j e t s  o f  i c y
pa r t i c l e s  f r om the  g l oba l  ocean  gushes  ou t  i n to  space
con t i nuous l y .  The  ma te r i a l  s hoo t s  ou t  a t  r ema rkab l e  speeds .
Some  o f  t hese  ma te r i a l s  f a l l  back  on to  Ence l adus .  Some  o f  t he
mate r i a l  e scapes  and  fo rm Sa tu rn ’ s  E  r i ng ,  t he  l a rges t  p l ane ta r y
r i ng  o f  t he  so l a r  s y s tem .  
Add i t i ona l l y ,  Ence l adus ’  ac t i ve  sou th  po l e  has  a  c r acked  te r r a i n
wh i ch  i nd i ca tes  cons t an t  mot i on .  The  i c y  t e r r a i n  s t r e t ches  i n
some  p l aces  wh i l e  buck l i ng  i n  o the r s .  Th i s  h i n t s  a t  t he
poss ib i l i t y  t ha t  t he  sou rce  o f  Ence l adus '  l i qu i d  wa te r  i s  v i a
hea t i ng  by  a  t i da l  mechan i sm .  
Othe r  da t a  f r om Cass i n i  ha s  po i n ted  to  t he  poss ib i l i t y  o f
hyd ro the rma l  ven t s  deep  benea th  Ence l adus ’  i c y  she l l .
Someth i ng  t ha t  i s  no t  un l i ke  t he  hyd ro the rma l  ven t s  t ha t  we  f i nd
a t  t he  bo t tom o f  t he  ocean  f l oo r  he re  on  Ea r t h .  
Th i s ,  t hough ,  was  no t  t he  mos t  i n te res t i ng  d i scove r y  t ha t  t he
Cass i n i  spacec ra f t  made .  Du r i ng  a  c l o se  f l yby ,  Cass i n i ’ s
i n s t r umen t s  go t  a  s amp le  o f  t he  e rup t i on  whe re  t he  fo l l ow ing
was  de tec ted :  vo l a t i l e  gases ,  wa te r  v apou r ,  c a rbon  d iox i de ,
ca rbon  monox ide ,  and  o rgan i c  ma te r i a l s .  A l l  t hese  po i n t  t o
po ten t i a l  s i gns  o f  l i f e .
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**Answers for this month puzzles will be shared in next magazine.

Answers for last month puzzles.ASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLE
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ACROSS
5 .  A boundary  around a b lack ho le  beyond which
no l ight  or  other  rad iat ion can escape is  ca l led?
7 .   What  i s  the center  of  a  b lack ho le  ca l led?
8 .  Who proposed that  b lack ho les  can
evaporate?
9 .  Who co ined the word B lackho le?
10 .  Which i s  the f i r s t  b lack ho le  ever
d iscovered?

DOWN
1 .  Who re jected the ex is tence of  b lack ho les?
2 .  What  i s  the theoret ica l  oppos i te  of  a  b lack
ho le  ca l led?
3 .  F i rs t  image of  a  b lack ho le  i s  of  wh ich ga laxy?
4 .  In  wh ich conste l la t ion ,  i s  the la rgest
supermass ive B lackho le ,  TON618 located?
6 .  What  i s  the name of  the b lack ho le  at  the
center  of  our  Mi lky  Way ga laxy?

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