
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

W h a t ' s  I n s i d e ?
S P A C E  I n s i g h t s
H i g h l i g h t s  F r o m  M a r c h
M o o n  P h a s e s  A n d  P l a n e t  V i s i b i l i t y
W h a t ' s  A w a i t i n g  i n  A p r i l
S t u d e n t ' s  C o r n e r
H i s t o r i c a l  E v e n t s  H a p p e n e d  I n  A p r i l
A p r i l  B o r n  L e g e n d s
T r a i n  Y o u r  B r a i n

GalacticaGalactica
Astronomy and Space Science MagazineAstronomy and Space Science Magazine

APRIL 2023



VOLUME 2 | ISSUE IV



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

Presence

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

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

CMD ' s  Message

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

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

Mr. Sachin Bamba,
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 science
temperament so the next generation can be
entrepreneurs, scientists & astronauts!

Mr. Shivam Gupta,
CEO & MD, SPACE

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

Pioneer
Organization

10000+
Activities
Developed

1000+ 
Schools

Associated

1M+ 
Students
Engaged

10K+
Outreach

Events



SPACE I nd i a  co l l abo ra ted  w i th  the  Nat iona l  Sc i ence  Cent re ,  M in i s t r y  o f  Cu l tu re ,
and  the  Neh ru  P l ane ta r i um ,  New De lh i  fo r  t he  As t ro  N igh t  Sky  Tou r i sm :  A  Sky
Gaz i ng  Event  a t  t he  O l d  Fo r t .  Pu rana  Q i l a ,  a l so  known  a s  O ld  Fo r t ,  i s  a  h i s to r i c
s i t e  l oca ted  i n  t he  hea r t  o f  De l h i ,  I nd i a .  The  fo r t  da tes  back  to  the  16 th  cen tu ry
and  i s  a  popu l a r  des t i na t i on  fo r  tou r i s t s  and  l oca l s  a l i ke .  
On  the  5 th  and  6 th  o f  Ma rch  f rom  6 :30  PM to  8 :30  PM ,  a  sky  gaz i ng  event  was
he l d  a t  O l d  Fo r t  by  SPACE  I nd i a ,  whe re  the  gene ra l  pub l i c  was  ab l e  to  see  the
Moon ,  P l ane t s ,  t he  Or i on  Nebu l a ,  and  the  P l e i ades  s ta r  c l u s te r  t h rough  Te l e scopes
and  B inocu l a r s .  A l ong  w i th  the  obse rva t i on  o f  ce l e s t i a l  ob j ec t s ,  t he  event  i nc l uded
va r i ous  ac t i v i t i e s  such  a s  comet-mak ing ,  r ocke t  l aunches ,  and  wande r i ng  th rough
the  so l a r  s y s tem .  Add i t i ona l l y ,  t he re  we re  many  fun  games  fo r  k id s  o f  d i f f e ren t
ages .
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DISCOVER THE WONDERS OF THE NIGHT SKY  
"AN ASTRO NIGHT SKY TOURISM EVENT"
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The  event  began  w i th  a  b r i e f  i n t roduc t i on  to  a s t ronomy  and  the  h i s to ry  o f  Pu rana
Q i l a .  V i s i to r s  we re  then  l ed  to  the  obse rva t i on  deck ,  wh i ch  o f fe red  s tunn i ng  v i ews
of  the  n igh t  sky .  Mo re  than  500  peop l e  a t tended  the  event .  V i s i to r s  we re  ab l e  to
obse rve  the  c r a te r s  on  the  moon ,  t he  P l e i ades  s ta r  c l u s te r ,  and  the  Or i on  Nebu l a .
The  P l e i ades  s ta r  c l u s te r  a l so  known  a s  t he  Seven  S i s te r s  i s  a  g roup  o f  s ta r s  t ha t
can  be  eas i l y  obse rved  w i th  the  naked  eye .  I t  i s  l oca ted  i n  t he  cons te l l a t i on  Tau rus
and  conta i n s  some  3 , 000  s ta r s  and  l i e s  about  444  l i gh t -yea r s  f rom  Ea r th .
The  Or ion  Nebu l a ,  on  the  o the r  hand ,  i s  a  d i f f u se  nebu l a  l oca ted  i n  t he
cons te l l a t i on  Or i on .  I t  i s  one  o f  t he  b r i gh tes t  nebu l ae  i n  t he  sky  and  i s  v i s i b l e  to
the  naked  eye  a s  a  f uzzy  pa tch  o f  l i gh t .  The  Or ion  Nebu l a  i s  a l so  known  a s  Mess i e r
42  o r  M42 ,  named  a f te r  t he  F rench  a s t ronomer  Cha r l e s  Mess i e r  who  ca ta l oged  i t  i n
the  l a te  18 th  cen tu ry .
The  As t ro  N i gh t  Sky  Tou r i sm  event  i s  no t  on l y  i n fo rmat i ve ,  and  educa t i ona l  bu t
a l so  a  f un  and  i n te rac t i ve  expe r i ence .  V i s i to r s  we re  ab l e  to  exp l o re  the  un i ve r se  i n
a  way  tha t  i s  no t  pos s ib l e  i n  t he i r  day- to-day  l i ve s .  The  event  o f fe red  a  un ique
oppo r tun i t y  to  l ea rn  about  a s t ronomy  and  the  cosmos  wh i l e  a l so  en joy i ng  the
h i s to r i c  su r round i ngs  o f  Pu rana  Q i l a .
The  v i s i to r s  we re  s t r uck  by  a  sense  o f  hum i l i t y  upon  r ea l i z i ng  the  vas tnes s  o f  t he
un i ve r se  and  the  r e l a t i ve l y  sma l l  r o l e  t ha t  p l ay s  i n  i t .  They  we re  pa r t i cu l a r l y
fa sc i na ted  by  the  f ac t  t ha t  ce l e s t i a l  ob j ec t s  a re  l oca ted  m i l l i on s  o f  k i l omete r s
away  and  tha t  l i gh t  f rom  some  o f  t hem can  t ake  many  yea r s  to  r each  u s .  Th i s
r ea l i z a t i on  he l ped  pu t  t h i ngs  i n to  pe r spec t i ve  and  r em inded  them o f  t he  g randeu r
and  age  o f  t he  cosmos .
The  event  was  a  huge  succes s ,  w i th  k id s  beam ing  w i th  exc i t ement  and  wonde r
a f te r  l ook i ng  a t  t he  moon  up  c l o se .  We  w i tnes sed  su rp r i s e  v i s i to r s  when  l i t t l e  k id s
and  pa ren t s  we re  wande r i ng  th rough  the  zoo  nea r  O ld  Fo r t  and  l a te r  ou t  o f
exc i tement  they  j o i ned  u s  to  w i tnes s  t he  s ta r s  and  p l ane t s  t h rough  te l e scopes  and
b i nocu l a r s .
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EXHIBITION AT CPS - GLOBAL
O n  1 1 t h  M a r c h  2 0 2 3 ,  C h e n n a i  P u b l i c  S c h o o l ,  G l o b a l ,  A n n a  N a g a r  c o n d u c t e d  t h e i r  a n n u a l
e x h i b i t i o n  -  " L a  F e n e t r e  2 0 2 3 " ,  W h e r e  t h e  s t u d e n t s  e x h i b i t e d  t h e i r  s c i e n t i f i c  m o d e l s  i n
v a r i o u s  f i e l d s .  l i k e  P h y s i c s ,  C h e m i s t r y ,  B i o l o g y ,  e t c .  T h e  s p a c e  c l u b  s t u d e n t s  d e m o n s t r a t e d
n u m e r o u s  a c t i v i t i e s  i n c l u d i n g  S a f e  s o l a r  o b s e r v a t i o n  u s i n g  v a r i o u s  m e t h o d s ,  l i g h t  p a i n t i n g ,
s t o m p  r o c k e t s ,  w e i g h i n g  o n  d i f f e r e n t  p l a n e t s ,  a n d  t r a i n  l i k e  a n  a s t r o n a u t .  S t u d e n t s  o f  a l l
g r a d e s ,  t e a c h e r s ,  a n d  p a r e n t s  a t t e n d e d  t h e  e v e n t  a n d  e n j o y e d  t h e  e x h i b i t s .  
E l e m e n t a r y  k i d s  p a r t i c u l a r l y  e n j o y e d  t h e  p o p  r o c k e t  a n d  C o m e t  m a k i n g .  T h e y  a l s o  e n j o y e d
t h e  t a t t o o  s t a t i o n  a s  t h e y  w e r e  e x c i t e d  t o  p u t  o n  s p a c e - r e l a t e d  r e m o v a b l e  t a t t o o s .  T h e
a u d i e n c e  w a s  e n c o u r a g e d  t o  m a k e  a  c o m e t  w h i l e  t h e  c l u b  s t u d e n t s  e x p l a i n e d  t h e  c o n c e p t
b e h i n d  i t .  S o l a r  o b s e r v a t i o n  u s i n g  t h e  8 - i n c h  D o b s o n i a n  t e l e s c o p e  g r a v i t a t e d  t h e  e y e s  o f
t h e  s p e c t a t o r s .  I r r e s p e c t i v e  o f  a g e ,  e v e r y o n e  w a s  f a s c i n a t e d  t o  o b s e r v e  t h e  s u n  a n d  t o
s p o t  t h e  s u n s p o t s .  C l u b  s t u d e n t s  e x p l a i n e d  t h e  t y p e s  o f  t e l e s c o p e s  a n d  t h e  u s e  o f  s o l a r
f i l t e r s .  

O n  1 7 t h  M a r c h  2 0 2 3 ,  t h e  s c h o o l  a g a i n  c o n d u c t e d  a n  e x h i b i t i o n  ' A l o h o m o r a  2 0 2 3 ' .  w h e r e  t h e
e l e m e n t a r y  s t u d e n t s  e x h i b i t e d  t h e m e - b a s e d  p r o j e c t s .  

A P R I L  2 0 2 3
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MONTHLY  TELESCOP IC

OBSERVAT ION
SPACE ARCADE team conduc ted  t he i r  3 rd  Mon th l y  Te l e scop i c  Expe r i ence  sess i on  on
the  28 th  o f  Ma rch  a t  two  d i f f e ren t  p l aces  wh i ch  a re  De l h i  and  Chenna i  r e spec t i ve l y .
Peop l e  f r om va r i ous  p l aces  j o i ned  t he  obse r va t i on  w i t h  t he i r  t e l e scopes ,  b i nocu l a r s ,
and  o the r  a s t ronom ica l  equ ipmen t  to  l e a rn  and  expe r i ence  t he  b rea th t ak i ng  v i ew  o f
t he  Moon !  and  p l ane t s  such  a s  Venus ,  and  Ma r s .  They  a l so  l e a rned  abou t  d i f f e ren t
t ypes  o f  t e l e scopes  and  c l ea red  a l l  t he i r  que r i e s  on  t he  A l i gnmen t  o f  v a r i ous
te l e scopes  t hen  d id  bas i c  As t ropho tog raphy .
Eve r yone  had  t he i r  hands-on  te l e scop i c  expe r i ence  and  en joyed  t he  v i ew  o f  t he
moon  and  i t s  c r a te r s  t h rough  t he  8 ' '  Dobson i an  t e l e scope  se tup  by  SPACE team .



H o l i  i s  o n e  o f  t h e  m o s t  p r o m i n e n t
f e s t i v a l s  i n  I n d i a ,  w h i c h  i s  k n o w n
f o r  i t s  v i b r a n t  c o l o r s !  I t  c a u g h t  o u r
a t t e n t i o n  w h e n  w e  n o t i c e d  t h a t
w o m e n ' s  d a y  a n d  h o l i  a r e  o n  t h e
s a m e  d a y .  S P A C E  I n d i a  w a s  p l e a s e d
t o  c e l e b r a t e  t h e s e  t w o  o c c a s i o n
t o g e t h e r !
H o l i  i s  t h e  s y m b o l  o f  c o l o r s ,  l o v e ,
a n d  p e a c e  s o  a r e  o u r  w o m e n ,  w h o
b r i n g  j o y ,  w a r m t h ,  a n d  h a r m o n y  i n
S P A C E  w i t h  t h e i r  a f f e c t i o n  a n d  h a r d
w o r k .  
S p a c e  d e c i d e d  t o  s h o w  t h e i r  l o v e
a n d  r e s p e c t  t o w a r d s  t h e i r  W o m e n
w i t h  b e a u t i f u l  f l o w e r s ,  c a r d s ,  a n d
g i f t s  w h i c h  r e p r e s e n t s  t h e i r
d i f f e r e n t  p e r s o n a l i t y ,  a n d  n o t  o n l y
t h a t  G u j i a s  w a s  a l w a y s  t h e r e  t o  a d d
a  s w e e t  t o u c h  t o  S p a c i a n ' s  f a c e s .  
A l o n g  w i t h  i t ,  w e  m a d e  o u r  h o l i
m e m o r a b l e  w i t h  s o  m a n y  f u n
a c t i v i t i e s ,  o r g a n i c  c o l o r s ,  f o o d ,
r a i n  d a n c e ,  a n d  b u c k e t s  o f  w a t e r !
W e  e n d e d  o u r  d a y  w i t h  a  l o t  o f
p i c t u r e s  o n  o u r  p h o n e s  a n d  h e a r t
w i t h  a  h u g e  s m i l e !  

HOLI  AND
WOMEN'S  DAY
CELEBRATION

HOLI  AND
WOMEN'S  DAY
CELEBRATION
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A l l  s choo l s  a re  encou raged  to  conduc t  o r  comp le te  one  o r  mo re
o f  t hese  a s t ronomy  even t s  i n  Ap r i l  t o  popu l a r i ze  a s t ronomy  i n
t he i r  s choo l s .  Schoo l s  a re  r eques ted  to  r eg i s t e r  a l l  t he  even t s
w i t h  SPACE a  week  be fo re  t he  conduc t i on  da te  and  subm i t  an
even t  r epo r t  w i t h i n  3  days  o f  comp le t i on  o f  t he  even t  so  t ha t
SPACE can  pub l i c i ze  t he  even t  on  GAM and  e l sewhe re .
The  comp i l ed  r epo r t  o f  G loba l  As t ronomy  Mon th  fo r  t he  who le
mon th  shou ld  be  subm i t t ed  by  30th  Ap r i l  2023 .  Ou t  o f  t he  gamut
o f  ac t i v i t i e s  p roposed  t h i s  yea r ,  SPACE has  se l ec ted  ac t i v i t i e s
unde r  d i f f e ren t  ca tego r i e s  f o r  ou r  a s soc i a ted  schoo l s .  We
encou rage  schoo l s  t o  conduc t  one  o r  mo re  ac t i v i t i e s  f o r  t he i r
s t uden t s  and  subm i t  t he  r epo r t s  t o  SPACE .  The  r epo r t s  
w i l l  be  f u r t he r  sen t  by  u s  to  GAM/AWB.

Share your contribution and experience
with us and the world on various social
media platforms using various hashtags.

Facebook: @SpaceIndiaEdu,
#SPACEIndia, #GAM2023

Twitter: @Spacian, #SPACEIndia ,
@gam_awb, #GAM2023

YouTube: Upload the video and share
the link on Facebook and Twitter
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Globa l  As t ronomy  Mon th  (GAM) ,  i s  o rgan i zed  eve r y  yea r  i n  Ap r i l
b y  SPACE I nd i a  i n  co l l abo ra t i on  w i t h  t he  I n te rna t i ona l
O rgan i z a t i on  As t ronomers  W i thou t  Bo rde r s  (AWB) ,  i n t end i ng  to
un i t e  en thus i a s t s  wo r l dw ide  i n  ce l eb r a t i ng  As t ronomy  fo l l ow ing
the  mot to  –  “One  Peop le ,  One  Sky ” .  Th roughou t  t h i s  mon th ,
SPACE o f f e r s  a  r ange  o f  a s t ronomy  p rog rams  to  t he  gene ra l
pub l i c  and  s t uden t s  to  p romote  a s t ronomy  wo r l dw ide .

Reg i s t e r  you r  p l anned  even t s  he re  by  30 th  Ap r i l  2023  -
h t tps : / /docs .goog l e . com/ fo rms/d/e / 1FA IpQLSfWL5 fXV4oobgT i -

eL f k8se6D4v3m0o ITd IRqH0YS igv fB i jw/v i ew fo rm

As t ro  A r t  Compet i t i on
As t ro  Poe t r y  Compet i t i on
Mercu r y  a t  G rea tes t  Eas te rn  E l onga t i on
Ly r i d s  Meteo r  Shower
Sun  Day
I n te rna t i ona l  Da r k  Sky  Week
Yu r i ’ s  N igh t  Ce l eb ra t i on
Ea r t h  Day  Ce l eb ra t i ons
A ryabha ta :  Remember i ng  I nd i a ’ s  F i r s t
A r t i f i c i a l  Sa te l l i t e
Ce leb ra t i ng  t he  Hubb le
G lobe  a t  N igh t

The  comp le te  l i s t  o f  ac t i v i t i e s  i s  he re :

Fo r  mo re  de ta i l s ,  r ega rd i ng  t he  even t s ,  da te ,  and  desc r i p t i on ,  
p l ea se  v i s i t  webs i t e :  h t tps : / / space- i nd i a . com/ou t reach/g loba l -a s t ronomy-month /

https://docs.google.com/forms/d/e/1FAIpQLSfWL5fXV4oobgTi-eLfk8se6D4v3m0oITdIRqH0YSigvfBijw/viewform
https://space-india.com/outreach/global-astronomy-month/
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Studen t s  cou ld  pa r t i c i pa te  i n  v i r t ua l
r ea l i t y  s imu l a t i ons  o f  space  exp lo r a t i on
VR  exp lo r a t i on ,  ano the r  exc i t i ng  even t
t ha t  Space  o rgan i zed  a t  t he  TRYST
fes t i v a l .  I n  add i t i on  to  i n v i t i ng  schoo l s
to  a t t end  t he  TRYST  fe s t i v a l  and  t ake
i n  t he  va r i ous  even t s  and  exh ib i t i ons ,
i n c l ud i ng  t a l k s  by  t he  De fense
Resea rch  and  Deve lopmen t
Organ i z a t i on  (DRDO)  and  an  exh ib i t i on
by  t he  I nd i an  Space  Resea rch
Organ i z a t i on  ( I SRO) ,  t he  even t  a l so
fea tu red  t he  mos t  r ecen t  deve lopmen t s
i n  v i r t ua l  r ea l i t y  t echno logy .  I t  gave
s tuden t s  a  t a s te  o f  wha t  i t  wou ld  be
l i ke  to  exp lo re  space .

Space  I nd i a  i s  p roud  to  announce  tha t
we  a re  the  o f f i c i a l  Space  and
Ast ronomy  Pa r tne r  fo r  Tech-Fes t  o f  I I T
De l h i  (TRYST-2023 ) .  Tech  fe s t s  a re
a l ways  an  exc i t i ng  oppo r tun i t y  fo r
eve ryone  to  l ea rn  and  exp lo re  the  mos t
recent  deve lopments  i n  s c i ence  and
techno logy .  One  such  event  t ha t  s tands
out  i s  TRYST ,  I I T  De l h i .  TRYST  i s
r enowned  fo r  hos t i ng  va r i ous  event s ,
s uch  a s  Gues t  Lec tu re s ,  Workshops ,
and  exh ib i t i ons  whe re  s tudent s  can
speak  w i th  p ro fes s i ona l s  and  ga i n
know l edge .  Pa r t i c i pan t s  f rom  a l l  ove r
the  count ry  a t tend  th i s  f e s t i va l ,  wh i ch
i s  pu t  on  by  the  I I T  De l h i  s tudent  body .
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Even t s  l i k e  sunspo t  obse r va t i on ,  whe re
s tuden t s  cou ld  obse r ve  and  l ea rn  abou t
t he  ac t i v i t y  on  t he  sun ’ s  su r f ace ,  we re
o rgan i zed  i n  co l l abo ra t i on  w i t h  Space
and  t he  As t ronomy  c l ub  o f  I I T  De l h i .
The  ac t i v i t y  was  a  huge  success  and
a l l owed  s tuden t s  to  l e a rn  by  do i ng .

The  Au to  Expo ,  whe re  s t uden t s  cou ld
v i ew  and  l ea rn  abou t  t he  mos t  r ecen t
advancemen t s  i n  t he  au tomot i ve
i ndus t r y ,  was  ano the r  impo r t an t
a t t r ac t i on  a t  t he  f e s t i v a l .  Ove ra l l ,  t he
TRYST ,  I I T  De l h i ,  was  a  g rea t  even t
t ha t  p rov i ded  s t uden t s  w i t h  va r i ous
oppo r tun i t i e s  to  l e a rn ,  e xp lo re ,  and
i n te r ac t  w i t h  p ro fes s i ona l s  i n  v a r i ous
f i e l d s .  The  even t s  pu t  on  by  Space
were  a  g rea t  success ,  and  t he
co l l abo ra t i on  w i t h  Space  and  t he  I I T
De l h i  As t ronomy  c l ub  gave  t he  f e s t i v a l
a  new d imens ion .  The  TRYST  fe s t i v a l
p roves  t he  va l ue  o f  encou rag i ng
i nnova t i on  and  c rea t i v i t y  i n  s t uden t s
and  mot i v a t i ng  t he  fo l l ow ing
gene ra t i on  o f  s c i en t i s t s  and
techno log i s t s
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S P A C E  i s  p ro u d  t o  a n n o u n c e  th e  s t a r ga z i n g  a n d
A s t r o p h o t o g r a p h y  T r i p  –  M e s s i e r  M a ra th o n  2 0 2 3  w as
c o n d u c t e d  o n  t h e  2 5 t h  a n d  2 6 t h  o f  M a r c h  a t  t w o
l o c a t i o n s  -  A s t r o p o r t ,  S a r i s k a ,  a n d  Y M C A ,  Ye l ag i r i
H i l l s .  I t  i s  a n  e x p e d i t i o n  w h e re  t h e  p a r t i c i p a n t s
s p e n d  t h e  n ig h t  u n d e r  t h e  p r i s t i n e  d a r k  s k i e s ,
o b s e r v i n g  a n d  c a p t u r i n g  t h e  c e l e s t i a l  j e w e l s .  T he
m a i n  i n g r e d i e n t  o f  t h e  e v e n t  i s  t h e  M e s s i e r
M a r a t h o n ,  a n  a n n u a l  o b s e rv a t i o n  e v e n t  fo r  a m at e u r
a s t r o n o m e r s .  T h e  p a r t i c i p a n t s  a t t e m p t e d  t o  v i e w  a l l
1 1 0  M e s s i e r  O b j e c t s .  T h e  o b j e c t s  a r e  D e e p  S ky
O b j e c t s ( D S O s )  w h i c h  i n c l u d e  G a l a x i e s ,  N e b u l ae ,  a n d
S t a r  c l u s t e r s .  M a r c h  i s  t h e  o n l y  m o n th  w h e n  o n e  c a n
o b s e r v e  a l l  1 1 0  o b j e c t s  i n  a  s i n g l e  n i g h t  f r o m  S u n s e t
t o  S u n r i s e .  

 S T A R  G A Z I N G  &
202 3
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O r i e n t a t i o n  t o  t h e  n ig h t  s k y  a n d  b a s i c s  o f  s t a r
g a z i n g ,  U s i n g  s k y  m a p s  a n d  P l a n i s p h e r e .
C o n s t e l l a t i o n  w a t c h ,  H a n d s - o n  t r a i n i n g  o n
T e le s c o p e s  a n d  B i n o c u l a r s .
I n t r o d u c t i o n  t o  M e s s i e r  C a t a l o g  a n d  p l a n n i n g  f o r
t h e  o b s e r v a t i o n .
M e s s i e r  M a r a t h o n :  H u n t  t h e  1 1 0  M e s s i e r  o b j e c t s
f r o m  s u n s e t  t o  s u n r i s e  u s i n g  a  2 0 0 m m  D o b s o n i a n
t e l e s c o p e .
P l a n e t a r y  a n d  L u n a r  o b s e r v a t i o n .
B a s i c s  o f  D S L R ,  P r a c t i c a l  A s t r o p h o t o g r a p h y ,  a n d
S m a r t p h o n e  A s t ro p h o t o g r a p h y  O b s e r v a t i o n  u s i n g  a
c o m p u t e r i z e d  t e l e s c o p e
O b s e r v i n g  a n d  c a p t u r i n g  M i l k y w a y  G a l a x y .

H I G H L I G H T S  O F  T H E  E X P E D I T IO N
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SPACE I nd i a  conduc ted  an  on l i ne  even t  on  “P ro j ec t  Pa r i dh i ”  on  2 1 s t  Ma rch  2023  fo r  s t uden t s
o f  d i f f e ren t  schoo l s .  P ro j ec t  Pa r i dh i  i s  a  f l agsh ip  p ro j ec t  o f  SPACE I nd i a  to  p romote  p r ac t i c a l
s c i ence  educa t i on  among  s tuden t s .  As  a  pa r t  o f  t h i s  p ro j ec t ,  s t uden t s  measu red  t he
c i r cumfe rence  o f  t he  Ea r t h  by  obse r v i ng  t he  shadows  fo rmed  by  t he  sun  i n  a  day ,  a
t echn ique  used  by  a s t ronomer  E r a tos thenes  3000  yea r s  ago .  E r a tos thenes  was  a  G reek
mathemat i c i an ,  geog raphe r ,  and  a s t ronomer  who  l i v ed  i n  t he  t h i r d  cen tu r y  BC .  E r a tos thenes
rea l i z ed  t ha t  t he  Sun ’ s  r a y s  a re  ve r t i c a l  a t  noon  on  t he  summer  so l s t i ce  a t  t he  Egyp t i an  c i t y
o f  Syene ,  wh i l e  a t  t he  same  t ime ,  t hey  we re  s l an t i ng  i n  A l exand r i a .  Us i ng  t h i s  obse r va t i on ,  he
ca l cu l a ted  t he  Ea r t h ’ s  c i r cumfe rence  to  be  abou t  39 , 375  k i l omete r s ,  c l o se  to  t he  cu r r en t l y
accep ted  va l ue  o f  40 , 075  k i l omete r s ,  w i t h  an  accu r acy  o f  2% .  The  p ro j ec t  was  l aunched  i n
20 10  to  c rea te  awa reness  among  I nd i ans  t ha t  s c i ence  can  be  l ea rned  and  p r ac t i ced  w i t hou t
t he  need  fo r  soph i s t i c a ted  equ ipmen t .  

Pro ject  Par idh i  was chosen to  be car r ied out
on March 21 ,  2023 .  Th is  date  i s  s ign i f icant
because i t  marks  the verna l  equ inox when the
Sun i s  d i rect l y  overhead the equator .  Th is
date  i s  important  because i t  a l lows for  more
accurate  measurements  dur ing the “shor test
shadow exper iment , ” ;  wh ich i s  a  key
component  of  Pro ject  Par idh i .
Dur ing the d iscuss ion ,  the s tudents  were
int roduced to  the concept  of  the shor test
shadow exper iment ;  They learned that  th i s
exper iment  invo lves  measur ing the length of
shadows cast  by  ob jects  a t  d i f fe rent  locat ions
on the Ear th ’ s  sur face and us ing th is
in format ion to  ca lcu la te  the Ear th ’ s
c i rcumference .  The s tudents  were taught  that
th is  exper iment  cou ld  be conducted us ing
s imp le  too ls  such as  t iny  rods and bas ic
mathemat ica l  concepts .  ( Image cred i ts :
Encyc lopaed ia  Br i t tan ica)

Th rough  t h i s  expe r imen t ,  t he  s t uden t s  cou ld
ga i n  a  p r ac t i c a l  unde r s t and i ng  o f  s c i en t i f i c
concep t s  and  t he  p rocess  o f  s c i en t i f i c
i nqu i r y  w i t hou t  t he  need  fo r  comp lex
equ ipmen t .
The  s t uden t s  had  an  en joyab l e  t ime  du r i ng
the  d i s cuss i on  on  P ro j ec t  Pa r i dh i  and  we re
ab l e  to  c l a r i f y  t he i r  doub t s  r ega rd i ng  t he
p ro j ec t .  They  found  t he  d i s cuss i on  he lp fu l
and  i n fo rma t i ve  and  we re  exc i t ed  to  l e a rn
more  abou t  t he  sho r te s t  shadow expe r imen t .   
Ove ra l l ,  t he  s t uden t s  had  a  g rea t  t ime  and
were  en thus i a s t i c  abou t  pa r t i c i pa t i ng  i n  t he
p ro j ec t .



SCIENTISTS WARMING UP TO MOON DUST,
EARTH’S PROPOSED SUN SHIELD, IS NOT COOL.

S c i e n t i s t s  p r o p o s e d  a  m a s s i v e  m o o n  d u s t  s h i e l d  t o  c o m b a t  c l i m a t e  c h a n g e .  C o u l d  i t  r e a l l y
w o r k ? T h e  b e s t  p l a c e  t o  s t a r t  l o o k i n g  a t  c o o l i n g  t h e  E a r t h  m i g h t  n o t  b e  o n  t h e  M o o n .
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I n  a  r a d i c a l  a d d i t i o n
t o  l a s t - d i t c h  c l i m a t e
c r i s i s  s o l u t i o n s ,  t h r e e
a s t r o p h y s i c i s t s  h a v e
p r o p o s e d  s h o o t i n g
M o o n  d u s t  i n t o  t h e
s p a c e  b e t w e e n  E a r t h
a n d  t h e  S u n  a s  a  w a y
t o  s h i e l d  s o l a r
r a d i a t i o n  i f  a l l  g o e s  t o
h e l l ,  a c c o r d i n g  t o  a
U n i v e r s i t y  o f  U t a h - l e d
s t u d y  p u b l i s h e d  i n  t h e
p e e r - r e v i e w e d  j o u r n a l
P L O S .
R e s e a r c h e r s  r e c k o n
s u n l i g h t  c o u l d  b e
d i m m e d  b y  1 . 8 %  w h i c h
i s  e q u i v a l e n t  t o
o b s c u r i n g  o u r  l o c a l
s t a r  s i x  d a y s  i n  a  y e a r .
I f  w e  “ b a l l i s t i c a l l y
e j e c t  d u s t  g r a i n s
[ m i n e d ]  f r o m  t h e
M o o n ’ s  s u r f a c e ”
t o w a r d s  a  p o i n t  i n
s p a c e  c a l l e d  t h e  f i r s t
L a g r a n g e  p o i n t  ( L 1 ) .

A P R I L  2 0 2 3

S t r a t o s p h e r i c  a e r o s o l
i n j e c t i o n  ( S A I ) ,  o n e  o f
t h e  m o s t  r e s e a r c h e d
s o l a r  g e o e n g i e e r i n g
a p p r o a c h e s ,  i s  a
t h e o r e t i c a l  p r o p o s a l
t o  s p r a y  t i n y
r e f l e c t i v e  p a r t i c l e s
i n t o  t h e  s t r a t o s p h e r e
t o  r e f l e c t  s u n l i g h t
b a c k  i n t o  s p a c e  a n d
c o o l  t h e  p l a n e t  
 P e x e l s

Between  any  two o rb i t a l  bod ies  —  i n  th i s  case  Ea r th  and  the  Sun  —  the re  a re  f i ve  Lagrang ian
Po in ts  where  the  g rav i t a t iona l  fo rces  e f fec t i ve l y  ba l ance  ou t ,  a l l ow ing  ob jec ts  l i ke  sa te l l i t es  to
s tay  i n  p l ace .  The  Ea r th-Sun  L 1  i s  a  l oca t ion  about  1 . 5  km sunwards  i n to  Ea r th ' s  o rb i t ,  where
in t roduc ing  a  l una r  debr i s  sunsc reen  cou ld  he lp  reduce  tempera tu res  back  home .  The  idea  —
admi t ted l y  no t  the  most  ou t l and i sh  so l a r  geoeng ineer ing  en te rp r i se  eve r  conce i ved  by  sc ien t i s t s   
i s  to  l e t  Moon dus t  l i nge r  i n  ou te r  space  long  enough  fo r  i t  to  s low g loba l  wa rm ing  down and  to
rep len i sh  the  b l anket  o f  l una r  rego l i t h  when  i t  runs  ou t .

https://www.space.com/sun-solar-flare-x-class-jan-10-2023
https://www.space.com/sun-solar-flare-x-class-jan-10-2023
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Space mir rors ,  mar ine c loud br ightening and stratospher ic aerosol  in ject ion (SAI)  are some
wel l-studied ,  sc i-f i-esque so lut ions that  have prev ious ly  captured the fasc inat ion of
researchers and pol icymakers — some of whom are eer i ly  warming up to sun l ight  ref lect ion .
More trouble than it 's  worth
Experts be l ieve th is  approach ,  at  best ,  i s  a last  resort  and ,  at  worst ,  a  “h igh-stakes gamble”  
 g iven i ts  un intended and potent ia l ly  catastrophic consequences a l ready known to us .
"This  Changes Everything:  Capita l ism vs the Cl imate"  There is  a fundamenta l  problem with
sun-block ing:  Not on ly  does i t  breed further pol i t ica l  inert ia  by creat ing the i l lus ion that  Moon
dust would buy Earth more t ime in i ts  f ight  aga inst  c l imate change,  but the so lut ion a lso fa l l s
short  of  mit igat ing carbon emiss ions — i ts  under ly ing cause and intens i f ier .
For a l l  i ts  cool ing propert ies ,  studies have found that  th is  so ca l led “Solar  Radiat ion
Management”  f ix  is  of  l i t t le  comfort  to our f rag i le  mar ine ecosystems that  would st i l l  be under
increas ing pressure f rom threats l ike ocean ac id i f icat ion — the reduct ion in pH di rect ly  l inked
to cora l  b leaching — and ocean warming.
The case against  solar  geoengineer ing
Last year ,  a  group of  380 sc ient ists  s igned an open letter  ask ing wor ld leaders to p ledge
against  the moon shot proposa l ,  c i t ing the enormous r isk that  comes with an underwhelming
increase in a lbedo — the rat io of  sun l ight  ref lected by a p lanet to the incoming so lar  rad iat ion .
When interv iewed about the research ,  eminent c l imate sc ient ist  at  the Univers i ty  of
Pennsy lvan ia ,  Dr .  Michael  E .  Mann to ld The Hi l l  that  whi le b lock ing sun l ight  would most l ike ly
achieve cool ing ,  i t  cou ld “manipu late our p lanetary env i ronment in deep and fundamenta l  ways . ”

“ [The  p roposed]  e f fo r t s  to
of fset  ca rbon  d iox ide-
caused  warming  w i th
sun l ight  reduct ion  wou ld
y ie ld  a  ve ry  d i f fe rent
c l imate ,  pe rhaps  one  un l i ke
any  seen  before  in  Ea r th ’ s
h i s to ry ,  w i th  mass ive  sh i f t s
in  a tmospher i c  c i r cu la t ion
and  ra in fa l l  pat te rns  and
poss ib le  worsen ing  of
droughts , ”  he  exp la ined .
-  M ichae l  E .  Mann

Po l i t i ca l  Pandora ’ s  box
Min ing  exped i t ions  on  the  l una r  su r face ,  l e t  a lone  the  p roposa l  o f  shoot ing  Moon dus t  o f f
i n to  space ,  wou ld  be  an  i nex t r i cab le  web o f  bu reauc racy  —  thanks  to  cont rad ic to ry  space
po l i c i es .
The  1967  Oute r  Space  T rea ty  recogn i ses  ex t ra te r res t r i a l  resou rces  as  g loba l  commons ,
p roh ib i t i ng  the  " appropr i a t ion "  o f  any  reg ion  o f  space .
Two o f  i t s  depos i to r i es ,  the  Un i ted  Sta tes  (USA)  and  Russ i a ,  have  conven ien t l y  he ld  back
f rom s ign ing  the  1979  Moon T rea t ,  wh ich  fo rb ids  the  use  o f  l una r  mate r i a l  fo r  non-sc ien t i f i c
pu rposes .
Then  the re ' s  NASA 's  Ar temis  Accords ,  tha t  g ran t  ex t rac t ion  r igh ts  to  p r i va te  en t i t i es ,  and
a re  not  s igned  by  Russ i a  and  Ch ina .
No subst i tute  fo r  decarbon izat ion
The  most  a l a rm ing  a rgument  aga ins t  geo-eng ineer ing  and  by  ex tens ion  —  Moon dus t  m in ing ,
i s  tha t  i t  w i l l  d i s i ncent i v i se  c l imate  change  m i t iga t ion  e f fo r t s .
Coup led  w i th  non-b ind ing  na t iona l  commi tments  to  l im i t  g loba l  wa rm ing  to  1 . 5 °  C by  2 100 ,
th i s  p l ays  i n to  the  hands  o f  the  co rpora te-po l i t i ca l  co l l us ion  comp l i c i t  i n  push ing  po l i c i es
tha t  cont inue  to  underm ine  c l imate  ac t ion  and  re in fo rce  the  de lus ion  tha t  techno logy  w i l l
s ave  us  —  except  tha t  we 'd  have  long  been  i nc ine ra ted  i f  th ings  s tay  bus iness  as  usua l .

https://www.timesnownews.com/topic/climate-change
https://www.carbonbrief.org/solar-geoengineering-may-not-cool-the-oceans-study-says/
https://thehill.com/homenews/space/3849861-dust-from-the-moon-could-help-slow-climate-change-study-finds/


DARK ENERGY COULD LEAD TO A
SECOND (AND THIRD AND FOURTH)

BIG BANG, NEW RESEARCH SUGGESTS
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Sc ien t i s t s  have  p roposed  a  way  tha t  the  un i ve rse  cou ld  s top  expand ing ,  end ing  i n  a  'B ig
Crunch '  tha t  rese ts  space  and  t ime as  we know i t .Wi l l  t he  un i ve rse  end  i n  a  bang  o r  a
wh imper?  A  pa i r  o f  theore t i ca l  phys i c i s t s  have  p roposed  a  th i rd  pa th :  pe rhaps  the  un i ve rse
w i l l  neve r  end .
I n  a  s tudy  tha t  a t tempts  to  de f i ne  the  na tu re  o f  da rk  ene rgy  —  a  mys te r ious  phenomenon
thought  to  be  caus ing  the  un i ve rse  to  expand  fas te r  and  fas te r  eve ry  moment  —  the
phys ic i s t s  f i nd  tha t  cosmic  expans ion  i sn ' t  a lways  a  g i ven .  Ra the r ,  t hey  wr i te ,  da rk  ene rgy
may  pe r iod ica l l y  " sw i tch "  on  and  o f f ,  somet imes  g row ing  the  cosmos ,  somet imes  sh r i nk ing  i t
down unt i l  t he  cond i t ions  a re  r igh t  fo r  a  new B ig  Bang  to  occu r  —  and  fo r  a  new un i ve rse  to
be  born .  
The  Great  Escape
Our  un i ve rse  i s  cu r ren t l y  exper ienc ing  a  phase  o f  runaway  expans ion :  the  cosmos  i s  ge t t i ng
b igger  f as te r  w i th  eve ry  pass ing  moment .  Cosmo log i s t s  do  not  unders tand  the  cause  o f  th i s
acce le ra t ion ,  wh ich  they  name da rk  ene rgy .  I f  t h i s  acce le ra t ion  pe rs i s t s ,  t hen  ou r  un i ve rse
w i l l  eventua l l y  expand  i n to  ob l i v ion ,  w i th  a l l  mat te r  and  rad ia t ion  to rn  apa r t .
Th i s  wou ldn ' t  be  the  f i r s t  pe r iod  o f  runaway  g rowth .  I n  the  ea r l i es t  moments  o f  the  B ig
Bang ,  the  energ ies  and  dens i t i es  were  so  ex t reme tha t  ex i s t i ng  phys ics  cannot  cope  —  i t
p red ic t s  a  s i ngu la r i t y ,  a  po in t  o f  i n f i n i te  dens i t y  where  the  math  b reaks  down .  A f te r  tha t ,
t he  un i ve rse  exper ienced  a  pe r iod  o f  i nc red ib l y  r ap id  expans ion  known as  i n f l a t ion ,  wh ich  i s
a l so  poor l y  unders tood .
As t ronomers  have  long  wondered  i f  these  two phases  o f  acce le ra ted  expans ion  —  one  i n  the
ea r l i es t  moments  o f  the  B ig  Bang  and  one  i n  the  p resent  epoch  —  a re  connected  to  each
othe r ,  and  whethe r  an  en t i t y  tha t  d r i ves  both  o f  them avo ids  the  p rob lem o f  the  b ig  bang
s ingu la r i t y .
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The  resea rche rs  found  a  mode l  o f  da rk
energy  tha t  pe r fo rmed the  t r i f ec ta .  Bu t
c ruc i a l l y ,  mat te r  and  rad ia t ion  cou ld  not
be  p resent  i n  the  ex t reme ly  ea r l y  un i ve rse ,
o the rw i se  they  spo i l ed  i n f l a t ion .  I ns tead ,
mat te r  and  rad ia t ion  had  to  appear  j us t
a f te r  i n f l a t ion ,  as  a  po r t ion  o f  the  da rk
energy  decayed  away ,  f l ood ing  the
un i ve rse  w i th  l i gh t  and  mat te r .  
Whi le  i n i t i a l l y  success fu l ,  t he  resea rche rs
weren ' t  ab le  to  f i nd  a  gener i c  c l ass  o f  da rk
energy  mode l s  tha t  cou ld  a lways  l ead  to  the
same resu l t s .  I n s tead ,  they  had  to  a r t i f i c i a l l y
pu t  i n  a  sma l l e r  va lue  fo r  the  p resent-day
acce le ra ted  expans ion  than  quantum
mechan ics  p red ic t s  i n  o rde r  to  ge t  the
exac t  r i gh t  ou tcome .
However ,  th i s  new resea rch  does  po in t  i n
a  p romis ing  d i rec t ion ,  p rov id ing  a  v i ab le
p la t fo rm fo r  fu r the r  exp lo r i ng  mode l s  l i ke
th i s .  Humans  a re  not  necessa r i l y  des t i ned
to  l i ve  i n  a  co ld ,  empty  cosmos ,  because
dark  ene rgy  m ight  behave  d i f fe ren t l y  i n
the  fa r  fu tu re .  On l y  cont inued  resea rch
w i l l  uncover  ou r  u l t imate  fa te .  

Dynamica l  demons
To answer  tha t ,  a  pa i r  o f  theore t i ca l  phys i c i s t s  pub l i shed  a  s tudy  Feb .  7  i n  the  p repr in t  da tabase
a rX i v (opens  i n  new tab )  wh ich  examined  a  mode l  o f  the  un i ve rse  where  da rk  ene rgy  has  a lways
p layed  a  ro le .  P rev ious  resea rch  mode led  da rk  ene rgy  " sw i tch ing  on "  a t  va r ious  t imes  to  d r i ve
cosmic  expans ion ,  bu t  the  new resea rch  p roposes  a  more  rea l i s t i c  mode l  tha t  i nc ludes  mat te r
and  rad ia t ion .
They  wanted  to  see  i f  da rk  ene rgy  can  avo id  a  B ig  Bang  s ingu la r i t y ,  d r i ve  i n f l a t ion ,  and
acce le ra te  the  l a te  un i ve rse .  To  avo id  tha t  i n i t i a l  s i ngu la r i t y ,  t he  un i ve rse  can ' t  beg in  f rom a  po in t
o f  i n f i n i te  dens i t y .  I ns tead ,  the  un i ve rse  we l i ve  i n  wou ld  have  to  be  one  i n  an  i n f i n i te  se r i es  o f
repeated  "B ig  Bounces . "
I n  th i s  scena r io ,  da rk  ene rgy  d r i ves  the  un i ve rse  un t i l  i t  reaches  a  ce r ta in  s i ze .  Bu t  then  the  da rk
energy  t r ans fo rms  i t se l f ,  fo rc ing  the  un i ve rse  to  cont rac t .  The  cosmos  then  su f fe r s  a  b ig  c runch ,
bu t  r i gh t  be fo re  reach ing  a  s ta te  o f  i n f i n i te  dens i t y ,  da rk  ene rgy  tu rns  a round  aga in ,  d r i v i ng  a
per iod  o f  i nc red ib l y  r ap id  i n f l a t ion  and  s ta r t i ng  the  cyc le  anew .
When an  ea r thquake  s t r i kes ,  i t  t r i gge rs  waves  o f  ene rgy  tha t  move  th rough  rock .  These  waves
move  a t  d i f fe ren t  speeds  based  on  the  k inds  o f  m ine ra l s  the  rock  i s  made  o f  and  whethe r  the
rock  i s  more  r ig id  o r  so f t .  Cer ta in  k inds  o f  se i sm ic  waves  can ' t  move  th rough  l i qu id ,  so  they
bounce  o f f  a  l i qu id  l aye r .  S tudy ing  the  way  se i sm ic  waves  move  th rough  Ea r th  can  revea l  what
d i s t i nc t  l aye rs  ex i s t  deep  be low the  p l anet ' s  su r face .
Fo r  examp le ,  sc ien t i s t s  have  p rev ious l y  used  se i sm ic  waves  to  d i scove r  the  chu rn ing ,  l i qu id  i ron
o f  Ea r th ' s  ou te r  co re ,  wh ich  c rea tes  the  p l anet ' s  magnet i c  f i e ld .  Se i sm ic  waves  have  a l so
revea led  the  i nne r  co re ,  wh ich ,  desp i te  the  hea t ,  rema ins  so l i d  under  immense  p ressu re .
I n  the  new paper ,  the  resea rche rs  " ' obse rved ,  fo r  the  f i r s t  t ime ,  se i sm ic  waves  bounc ing  back  and
fo r th  f rom a  power fu l  ea r thquake  to  the  o the r  s ide  o f  the  g lobe ,  l i ke  p ing-pong ba l l s , "  s tudy ' s
l ead  au tho r  Thanh-Son Pham(opens  i n  new tab ) ,  a  geophys ic i s t  a t  the  Aus t ra l i an  Nat iona l
Un i ve rs i t y  i n  Canber ra .  
I n  pa r t i cu l a r ,  se i sm ic  waves  f rom a  magn i tude  7 .9  ea r thquake  tha t  s t ruck  nea r  the  So lomon
I s l ands  i n  2017  reve rbe ra ted  ac ross  Ea r th ' s  en t i re  d i amete r  seve ra l  t imes .  Se i sm ic  ne tworks  i n  the
A laskan  Pen insu l a  and  Eu ropean  A lps  he lped  the  resea rche rs  see  the  reve rbe ra t i ng  waves ,  and
these  bounc ing  waves  enab led  the  resea rche rs  to  obse rve  the  two d i s t i nc t  l aye rs  w i th in  Ea r th ' s
i nne r  co re .

https://arxiv.org/abs/2302.03710
https://www.tsonpham.net/home


NASA and Advanced Thermal Batteries, Inc. (ATB) are developing a high-temperature battery system to
power a long-lived lander on the Venus surface. Based on short-lived battery systems used for powering
missiles, this new battery approach has demonstrated high-temperature operation for unprecedented
periods of time, laying the foundation for a new paradigm in battery technology and for Venus landers.

PROVIDING POWER ON EARTH’S EVIL TWIN

How do you make a battery that works for months in condit ions that melt lead solder ,  boi l
e lectrolytes in battery cel ls ,  and are the equivalent of being a ki lometer under water? NASA and
Advanced Thermal Batter ies ,  Inc.  (ATB) have taken on this chal lenge to enable a long-l ived lander for
the Venus surface. The result is the f i rst battery to demonstrate the capabi l i ty to operate at Venus
temperatures for an ent ire Venus solar day (~120 Earth-days) .
This new technology employs unique chemistry and a resi l ient design that leverages an approach
often used to power smart missi les .  This battery system is st i l l  in development ,  but the results so far
demonstrate that batter ies capable of operat ing in environments as harsh as that of Venus can soon
become a real i ty and may provide a new energy storage device for future explorat ion in harsh
environments across the solar system.
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Venus is often cal led Earth’s Evi l  Twin because it  is about the
same size as Earth and may be composed of s imi lar mater ia l ,
but the surface condit ions on Venus are extreme. On the Venus
surface, temperatures reach approximately 465 degrees
Cels ius ,  which can melt lead in electr ical  c i rcuits and cook
standard batter ies.  The pressure at the Venus surface can
reach 92 t imes what we exper ience on Earth (equivalent to
what one would feel at near ly a k i lometer under water) .  The
Venus atmosphere is a lso react ive and can quickly impact many
mater ia ls l ike copper that are used to construct tradit ional
spacecraft .  These extreme environmental  condit ions have
l imited the l i fe of a l l  Venus landers to date to approximately
two hours or less ,  which does not a l low in-situ data col lect ion
for a s ignif icant t ime.

APR IL  2023

Ear th ’ s  s i s te r  p l ane t ,  Venus ,  ho lds  impor tan t  sc ien t i f i c  c l ues  about  ou r  so l a r  sys tem ,  p l ane ts
a round  o the r  s ta r s ,  and  ou r  home p lanet .  Venus  was  the  f i r s t  p l ane t  tha t  human-bu i l t
spacec ra f t  f l ew by ,  seve ra l  m i ss ions  have  o rb i ted  a round  i t ,  and  shor t-du ra t ion  l anders  have
landed and  opera ted  on  i t .  Ye t  the re  a re  s t i l l  many  impor tan t  bas ic  sc ience  ques t ions  tha t
rema in  unanswered  about  th i s  mys te r ious  body  because  Venus  poses  s ign i f i can t  cha l l enges  to
acqu i r i ng  the  needed da ta ,  wh ich  cannot  be  ove rcome by  t r ad i t i ona l  p l ane ta ry  spacec ra f t
des ign  approaches .

1 /3  sca le  deve lopmenta l  ba t te ry
deve loped by  Advanced Therma l

Ba t te r i es ,  I nc .  fo r  LL ISSE .  Image  Cred i t :
Tom Mi l l e r ,  NASA GRC
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A team f rom NASA G lenn  Resea rch  Cente r ,  w i th  suppor t  f rom othe r  NASA cente rs  and
ins t i tu t ions  i s  deve lop ing  a  sma l l  l ander—the  Long-L i ved  In  s i tu  So la r  Sys tem Exp lo re r  (LL ISSE)—
to  address  the  many  cha l l enges  a t  the  Venus  su r face  and  enab le  long-dura t ion  opera t ions .
L ISSE uses  the  l a tes t  advances  i n  h igh- tempera tu re  sys tems and  a  nove l  concept  o f  opera t ions
to  a l l ow opera t ions  on  the  su r face  o f  Venus  fo r  60  days  o r  l onger  wh i l e  i t  co l l ec ts  sc ience  da ta
and  t ransmi t s  i t  to  a  Venus  o rb i te r .  LL ISSE i s  i n tended to  be  a  ~ 10  kg  l ander  ca r r y i ng  a  su i te  o f
sma l l  sensors  to  measu re  w inds ,  r ad i ance ,  tempera tu re ,  p ressu re ,  and  abundances  o f  key
a tmospher i c  chemica l  cons t i tuents .  LL ISSE w i l l  be  a  comp le te  sys tem w i th  e lec t ron ics ,
commun ica t ions ,  and  i ns t rumenta t ion—a l l  o f  wh ich  w i l l  r equ i re  a  ba t te ry  to  opera te .
S ince  the re  were  no  ex i s t i ng  ba t te r i es  tha t  cou ld  meet  LL ISSE requ i rements ,  NASA and  i t s
co l l abora to rs  had  to  deve lop  one .  Toward  th i s  end ,  ATB i s  conduct ing  s ign i f i can t  ba t te ry
resea rch  and  deve lopment  e f fo r t s ,  i nc lud ing  deve lopment  o f  a  l ong- l i f e ,  mo l ten  sa l t  ba t te ry  w i th
a  low se l f -d i scha rge  ra te  fo r  the  LL ISSE Venus  l ander .  The  goa l  i s  to  deve lop  a  ba t te ry  tha t  can
sus ta in  60  days  o f  cont inuous  d i scha rge  opera t ion  to  suppor t  a  bus  opera t i ng  a t  +25V and  -25V
in  the  ha rsh  cond i t ions  on  the  Venus  su r face .

The rma l  ba t te r i es  possess  some o f  the  h ighes t
power  dens i t i es  o f  any  rese rve  ba t te ry
techno logy .  On Ea r th  they  a re  ma in tenance  f ree ,
l a rge l y  una f fec ted  by  seve re  dynamic
env i ronments ,  and  have  a  p roven  h i s to ry  o f  h igh
re l i ab i l i t y .  Fu r the rmore ,  they  can  w i ths tand  long-
te rm s to rage ,  re ta in ing  the  ab i l i t y  to  p rov ide
immed ia te  power  upon  ac t i va t ion  fo r  ove r  20
yea rs .  These  p roper t i es  s tem f rom the  fac t  tha t
the rma l  ba t te r i es  u t i l i ze  a  h igh  tempera tu re
e lec t ro l y te  tha t  i s  so l i d  and  i ne r t  a t  s tanda rd
room tempera tu re .  On  Venus ,  the rma l  ba t te r i es
can  u t i l i ze  the  amb ien t  a tmospher i c  cond i t ions
to  hea t  the  e lec t ro l y te  and  can  rema in
opera t iona l  w i thout  the  need  fo r  py ro techn ics  o r
the rma l  i nsu l a t ion .  

Test  bat te ry  ha rdware :  H igh  temperatu re  the rma l
batte r ies  adapted  fo r  the  Venus  su r face .  Image
Cred i t :  Dr .  M ichae l  Ba rc lay ,  Advanced  Therma l
Batte r ies ,  I nc .

Exist ing thermal  battery e lectrochemistry ,  however ,  involves very h igh se l f-discharge ( interna l
chemica l  react ions that use up battery l i fe) ,  so a thermal  battery typica l ly  on ly lasts for  hours on
Venus.   Di rect adapt ion of thermal  battery technology to enable Venus sc ience object ives is  d i f f icu l t ,
as the ava i lab le chemistr ies and des igns can only enable hours of  operat ion ,  not days or months .  For
th is  reason,  modif icat ions to battery chemistry and archi tecture are requi red to develop a long-l ived
battery for  the Venus surface.  ATB’s battery development work to date has focused on l i th ium a l loy
anodes ,  meta l  su l f ide cathodes ,  and a lka l i  ha l ide molten sa l t  e lectro lytes ,  and the team has
successfu l ly  reduced the interna l  battery react ions that govern se l f-discharge and reduce battery
l i fet ime and capacity .
ATB has developed a battery that meets the targeted vol tage range and has operated for 118 days ,
near ly  twice the requi red l i fet ime.  The battery conta ins 17 indiv idua l  ce l ls  in ser ies and speci f ica l ly
des igned chemistry and structura l  mater ia ls  to meet the requi rements of  the LLISSE miss ion.

Now tha t  the  co re  ba t te ry  capab i l i t i e s  have  been  demonst ra ted ,  ongo ing  work  a t  ATB i s  p l anned
to  opt im ize  a  robus t  des ign  to  su rv i ve  shock  and  v ib ra t iona l  l oads .  Add i t iona l  e f fo r t s  w i l l  focus
on  a  p ressu re  vesse l  conta ine r  and  packag ing  aspects  fo r  the  f i na l  ba t te r i es .  I t  i s  expected  tha t
a  comp le te  p ro to type  Venus  ba t te ry  sys tem w i l l  be  demonst ra ted  i n  the  nex t  18  months .
The  ba t te ry  techno logy ,  l i ke  o the r  techno log ies  i n  deve lopment  fo r  th i s  l ong- l i ved  Venus  su r face
lander ,  has  a  r ange  o f  o the r  sc ience  app l i ca t ions  i nc lud ing  m iss ions  to  exp lo re  Mercu ry  o r  to
descend in to  the  a tmospheres  o f  gas  g i an ts .  Fu r the rmore ,  th i s  techno logy  may  p rov ide  power
where  t r ad i t i ona l  sys tems  cannot  opera te ,  such  as  h igh- tempera tu re  j e t  eng ines  o r  ha rsh
indus t r i a l  env i ronments .

“Th i s  recent  batte ry  techno logy  demonst rat ion ,  w i th  improved
arch i tectu re  and  low se l f -d i scharge  e lect rochemis t ry ,  i s  a  huge

accompl i shment  that  many  may  have  not  thought  poss ib le . ”
-  Dr .  Kev in  Wepasn ick ,  ATB Pro ject  Eng ineer



B L A C K  H O L E  J E T S  A R E  B L O W I N G  B U B B L E S
I N  T H E  T E A C U P  G A L A X Y
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When matter  fa l l s  into supermass ive b lack holes in the centers of  ga lax ies ,  i t  un leashes
enormous amounts of  energy and is  ca l led act ive ga lact ic  nuc le i  (or  AGN) .  A f ract ion of  AGN
releases part  of  th is  energy as jets detectable in rad io wavelengths that  t rave l  at  ve loc i t ies
c lose to l ight  speed.  Whi le the jet  t rave ls  across the ga laxy ,  i t  co l l ides with the c louds and gas
around i t  and in some cases may push th is  mater ia l  away in the form of winds .  However ,  which
condit ions preferent ia l ly  t r igger these winds to b low out the gas f rom ga lax ies are st i l l  poor ly
understood.
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The team's new observat ions f rom the Atacama Large Mi l l imeter  Array (ALMA) show,  however ,
that  at  least  in  the Teacup — a rad io-quiet  ga laxy named for  i ts  appearance that  l ies about 1 .3
b i l l ion l ight-years f rom Earth — jets are moving ,  heat ing ,  and accelerat ing the ga laxy 's  gas .  
"Even in the case of  rad io-quiet  ga lax ies ,  jets can redist r ibute and d isrupt the surrounding gas ,
and th is  wi l l  have an impact on the ga laxy 's  ab i l i ty  to form new stars , "  A lmeida sa id .  Much to
the team's surpr ise ,  the b iggest ef fects were actua l ly  perpendicu lar  to the d i rect ion of  the jets ,
instead of  head-on.  "Th is  is  caused by the shocks induced by the jet-dr iven bubble ,  which
heats up and b lows the gas , "  sa id study lead author and IAC astronomer Anel ise Audibert  in  the
press re lease .  Turns out ,  even low-power jets have an impact — i t  just  depends on where
they ' re headed.
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But not a l l  jets  are created equa l  — some are st ronger and drast ica l ly  change the i r  surroundings
by heat ing up the gas in the i r  ga lax ies ,  stunt ing the ga laxy 's  growth .  Others are weaker ,
referred to as rad io-quiet ,  but computer s imulat ions suggest they st i l l  have shocking ly large
effects and an abi l i ty  to push around nearby gas .  " I t  was prev ious ly  be l ieved that  low-power
jets had a negl ig ib le impact on the ga laxy , "  Chr ist ina Raos Almeida
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An international team of researchers has found evidence for a compact radio jet
inducing turbulence and increasing gas temperature as it progresses through the
interstellar medium of the Teacup galaxy. The study was led by Dr Anelise
Audibert and Dr Cristina Ramos Almeida of the Instituto de Astrofísica de Canarias
(IAC), Canary Islands, Spain, and involved co-authors Meenakshi and professor
Dipanjan Mukherjee from the Inter-University Centre for Astronomy and
Astrophysics (IUCAA), Pune, who, using results from their hydrodynamical
simulations, provided the theoretical interpretation of the astronomical
observations carried out using the Atacama Large millimetre or submillimetre Array
(ALMA) telescope in Chile. 

The compact rad io jet  in  the center  of  the Teacup ga laxy b lows a latera l  turbu lent wind in the co ld dense gas ,  as
predicted by the s imulat ions .  Credi t :  HST/ ALMA/ VLA/ M. Meenakshi/  D.  Mukher jee/ A.  Audibert



450-MILE-WIDE SOLID METAL BALL FORMS EARTH'S
INNERMOST CORE, EARTHQUAKE WAVES REVEALED

S c i e n t i s t s  c a l c u l a t e d  t h e  d i a m e t e r  o f  E a r t h ' s  i n n e r m o s t  c o r e  u s i n g  e a r t h q u a k e
w a v e s  t h a t  b o u n c e d  t h r o u g h  t h e  p l a n e t  ' l i k e  p i n g - p o n g  b a l l s . '
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Sc ien t i s t s  have  ha rnessed  power fu l  waves  f rom ea r thquakes  to  measu re  Ea r th ' s  i nne rmost
l aye r  and  found  tha t  ou r  p l ane t ' s  cen te r  i s  a  450-mi le-w ide  (725  k i l omete rs )  ba l l  o f  so l i d
i ron-n icke l  a l l oy .
P rev ious l y ,  many  resea rche rs  be l i eved  tha t  Ea r th  had  fou r  d i s t i nc t  l aye rs  —  the  c rus t ,  t he
mant le ,  a  l i qu id  ou te r  co re ,  and  a  so l i d  i nne r  co re .  Bu t  i n  the  pas t  coup le  o f  decades ,
sc ien t i s t s  have  p roposed  tha t  the  i nne r  co re  ac tua l l y  cons i s t s  o f  two l aye rs ,  re fe r red  to  as
the  i nne r  co re  and  the  i nne rmost  i nne r  co re .  
Resea rche rs  looked  a t  the  ea r thquake ,  o r  se i sm ic ,  wave  da ta  f rom a l l  ove r  the  wor ld  to
measu re  th i s  i nne rmost  i nne r  co re .  When an  ea r thquake  s t r i kes ,  i t  t r i gge rs  waves  o f  ene rgy
tha t  move  th rough  rock .  These  waves  move  a t  d i f fe ren t  speeds  based  on  the  k inds  o f
m ine ra l s  the  rock  i s  made  o f  and  whethe r  the  rock  i s  more  r ig id  o r  so f t .  Cer ta in  k inds  o f
se i sm ic  waves  can ' t  move  th rough  the  l i qu id ,  so  they  bounce  o f f  a  l i qu id  l aye r .  S tudy ing
the  way  se i sm ic  waves  move  th rough  Ea r th  can  revea l  what  d i s t i nc t  l aye rs  ex i s t  deep
be low the  p l anet ' s  su r face .
Fo r  examp le ,  sc ien t i s t s  have  p rev ious l y  used  se i sm ic  waves  to  d i scove r  the  chu rn ing ,  l i qu id
i ron  o f  Ea r th ' s  ou te r  co re ,  wh ich  c rea tes  the  p l anet ' s  magnet i c  f i e ld .  Se i sm ic  waves  have
a l so  revea led  the  i nne r  co re ,  wh ich ,  desp i te  the  hea t ,  rema ins  so l i d  under  immense
pressu re .
I n  the  new paper ,  the  resea rche rs  "obse rved ,  fo r  the  f i r s t  t ime ,  se i sm ic  waves  bounc ing
back  and  fo r th  f rom a  power fu l  ea r thquake  to  the  o the r  s ide  o f  the  g lobe ,  l i ke  p ing-pong
ba l l s , "  s tudy ' s  l ead  au tho r  Thanh-Son Pham,  a  geophys ic i s t  a t  the  Aus t ra l i an  Nat iona l
Un i ve rs i t y  i n  Canber ra ,  to ld  L i ve  Sc ience  i n  an  ema i l .  
I n  pa r t i cu l a r ,  se i sm ic  waves  f rom a  magn i tude  7 .9  ea r thquake  tha t  s t ruck  nea r  the  So lomon
I s l ands  i n  2017  reve rbe ra ted  ac ross  Ea r th ' s  en t i re  d i amete r  seve ra l  t imes .  Se i sm ic  ne tworks
in  the  A laskan  Pen insu l a  and  Eu ropean  A lps  he lped  the  resea rche rs  see  the  reve rbe ra t i ng
waves ,  and  these  bounc ing  waves  enab led  the  resea rche rs  to  obse rve  the  two d i s t i nc t
l aye rs  w i th in  Ea r th ' s  i nne r  co re .

A P R I L  2 0 2 3 22

https://www.livescience.com/earth.html
https://www.tsonpham.net/home
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The new view of Earth 's innermost inner core could suggest that an event ear ly in the planet 's
h istory affected i ts format ion ,  and that idea could change what we know about when and how
the inner core formed, Pham said .
However ,  there 's current ly no way to know what k ind of event could have created the dist inct
layer with in the inner core ,  or when,  Pham said . .  Scient ists th ink that Earth ’s core formed about
a bi l l ion years ago,  but the deta i ls  of the core’s evolut ion are not wel l  understood. So i t ’s
d i f f icu l t  to say when an event might have occurred that a l tered the innermost core.  But as the
global  network of seismometers grows,  more seismic data wi l l  l ike ly help uncover more deta i ls
about the inner core’s growth.
"The exact t imel ine of the possib le g lobal  event is  wi ld ly uncerta in , "  Pham said .  "Answer ing
those quest ions could go a long way in understanding the Earth 's evolut ion. "

3D render ing  showing  a  c ross  sect ion  of  an
ear thquake  and  i t s  ep icente r .  ( Image

cred i t :  Naeb lys  v ia  Getty  Images )

The  d i f fe ren t  behav io r  o f  the  waves  mov ing
th rough  the  ou te r  l aye r  o f  the  i nne r  co re
ve rsus  the  i nne rmost  i nne r  co re  sugges ts  tha t
a l though  they  may  be  chemica l l y  i den t i ca l
(made  o f  an  i ron-n icke l  a l l oy ) ,  t he  c rys ta l
s t ruc tu res  o f  these  l aye rs  a re  d i f fe ren t ,  Pham
sa id .
"Th i s  s tudy  s t rengthens  the  ev idence  fo r  the
ex i s tence  o f  an  i n te rna l  meta l l i c  ba l l  w i th  a
d i s t i nc t  tex tu re  f rom the  ou te r  she l l  o f
Ea r th ' s  i nne r  co re , "  Pham sa id .
Ea r th ' s  s t ruc tu re  evo l ved  as  i t  coo led  a f te r
the  p l anet  fo rmed a round  4 .6  b i l l i on  yea rs
ago .  As  Ea r th  coo led ,  heav ie r  e lements ,  l i ke
i ron  and  n icke l ,  m ig ra ted  i nward ,  c rea t i ng  the
inne r  and  oute r  co res ,  wh i l e  l i gh te r  e lements   
l i ke  the  s i l i con  tha t  makes  up  much  o f  the
rock  a t  Ea r th ' s  su r face  —  rose .   

The  resea rche rs  noted  tha t  when  the  ea r thquake  waves  t r ave led  th rough  the  i nne rmost
co re ,  i n  an  a rea  about  450  m i l es  ac ross ,  they  moved a t  d i f fe ren t  speeds  depend ing  on  the
ang le  a t  wh ich  they  were  t r ave l i ng .  I n  the  ou te r  l aye r  o f  the  i nne r  co re ,  the  waves  moved
the  fas tes t  f rom po le  to  po le  and  the  s lowest  i n  an  equato r i a l  d i rec t ion .  I n  the  i nne rmost
l aye r ,  meanwh i l e ,  t he  waves  moved the  s lowest  a t  an  ang le  about  50  degrees  away  f rom
Ear th ' s  ax i s .  

A  new s tudy  o f
Ea r th ’ s  i nne r  co re
used  se i sm ic  da ta
f rom repeat ing
ea r thquakes ,  ca l l ed
doub le ts ,  to  f i nd
tha t  re f rac ted
waves ,  b lue ,  r a the r
than  re f l ec ted
waves ,  pu rp le ,
change  ove r  t ime  –
prov id ing  the  bes t
ev idence  ye t  tha t
Ea r th ’ s  i nne r  co re
i s  ro ta t i ng .

Graph ic  by  M ichae l
V incent



The rare sight of a Wolf-Rayet star – among the most luminous,  most massive,  and most briefly
detectable stars known – was one of the f irst observations made by NASA’s James Webb
Space Telescope in June 2022. Webb shows the star ,  WR 124, in unprecedented detai l  with its
powerful  infrared instruments.  The star is 15,000 l ight-years away in the constel lation Sagitta.
Massive stars race through their  l ifecycles,  and only some of them go through a brief Wolf-
Rayet phase before going supernova, making Webb’s detai led observations of this rare phase
valuable to astronomers.  Wolf-Rayet stars are in the process of casting off their  outer layers ,
result ing in their  characterist ic halos of gas and dust.  The star WR 124 is 30 times the mass of
the Sun and has shed 10 Suns’  worth of material  – so far .  As the ejected gas moves away from
the star and cools ,  cosmic dust forms and glows in the infrared l ight detectable by Webb.
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FROM THE EYES OF WEBB - MARCH 2023

JWST Captures Rarely Seen
Prelude to Supernova
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The or igin of cosmic dust that can survive a supernova blast and contr ibute to the
universe’s overal l  “dust budget” is of great interest to astronomers for mult ip le reasons.
Dust is integral  to the workings of the universe: I t  shelters forming stars ,  gathers
together to help form planets ,  and serves as a platform for molecules to form and clump
together – including the bui ld ing blocks of l i fe on Earth.  Despite the many essent ia l  ro les
that dust plays ,  there is st i l l  more dust in the universe than astronomers’  current dust-
formation theor ies can expla in .  The universe is operat ing with a dust budget surplus.
Webb opens up new possibi l i t ies for studying detai ls in cosmic dust ,  which is best
observed in infrared wavelengths of l ight .  Webb’s Near-Infrared Camera (NIRCam)
balances the br ightness of WR 124’s stel lar core and the knotty detai ls in the fa inter
surrounding gas.  
The telescope’s Mid-Infrared Instrument (MIRI) reveals the clumpy structure of the gas
and dust nebula of the ejected mater ia l  now surrounding the star .  Before Webb, dust-
loving astronomers s imply did not have enough detai led information to explore quest ions
of dust product ion in environments l ike WR 124, and whether the dust grains were large
and bountifu l  enough to survive the supernova and become a s ignif icant contr ibut ion to
the overal l  dust budget.  Now those quest ions can be invest igated with real  data.

A Wolf-Rayet star and the nebula surrounding it  captured by the Hubble Space
Telescope. (Credit :  NASA/ESA Hubble Space Telescope)

Stars l ike WR 124 also serve as an analog to help astronomers understand a crucia l
per iod in the ear ly history of the universe. Simi lar dying stars f i rst seeded the young
universe with heavy elements forged in their  cores – elements that are now common in
the current era ,  including on Earth.

Webb’s detai led image of WR 124 preserves forever a br ief ,  turbulent t ime of
transformation,  and promises future discover ies that wi l l  reveal the long-shrouded
myster ies of cosmic dust .

The James Webb Space Telescope is the world 's premier space science observatory.
Webb wi l l  solve myster ies in our solar system, look beyond to distant worlds around
other stars ,  and probe the myster ious structures and or igins of our universe and our
place in i t .  Webb is an internat ional program led by NASA with i ts partners ,  ESA
(European Space Agency) ,  and CSA (Canadian Space Agency) .



JWST Sees the Same Supernova
Three Times in an Epic

Gravitational Lens
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Th i s  obse rva t ion  f rom the  NASA/ESA/CSA James  Webb Space  Te lescope  fea tu res  the  mass i ve
ga laxy  c lus te r  RX J2 129 .  Due  to  Grav i t a t iona l  l ens ing ,  th i s  obse rva t ion  conta ins  th ree  d i f fe ren t
images  o f  the  same supernova-hos t i ng  ga l axy ,  wh ich  you  can  see  i n  c lose r  de ta i l .  G rav i t a t iona l
l ens ing  occu rs  when  a  mass i ve  ce les t i a l  body  causes  a  su f f i c i en t  cu rva tu re  o f  spacet ime to
bend the  pa th  o f  l i gh t  t r ave l l i ng  pas t  o r  th rough  i t ,  a lmos t  l i ke  a  vas t  l ens .  I n  th i s  case ,  the  l ens
i s  the  ga l axy  c lus te r  RX J2 129 ,  l oca ted  a round  3 .2  b i l l i on  l i gh t-yea rs  f rom Ea r th  i n  the
cons te l l a t ion  Aquar i us .  Grav i t a t iona l  l ens ing  can  cause  background  ob jec ts  to  appea r  s t r ange l y
d i s to r ted ,  as  can  be  seen  by  the  concent r i c  a rcs  o f  l i gh t  i n  the  upper  r igh t  o f  th i s  image .
As t ronomers  d i scove red  the  supernova  i n  the  t r ip l y- lensed  background  ga l axy  us ing
observa t ions  f rom the  NASA/ESA Hubb le  Space  Te lescope ,  and  they  suspected  tha t  they  had
found  a  ve ry  d i s tan t  Type  I a  supernova .  These  supernovae  a lways  p roduce  a  f a i r l y  cons i s ten t
l um inos i t y  —  a t  the  same d i s tance ,  one  looks  as  b r igh t  as  any  o the r  —  wh ich  makes  them
par t i cu l a r l y  he lp fu l  to  as t ronomers .  As  the i r  d i s tance  f rom Ea r th  i s  p ropor t iona l  to  how d im they
appear  i n  the  n igh t  sky ,  ob jec ts  w i th  known b r igh tness  can  be  used  as  ' s tanda rd  cand les '  to
measu re  as t ronomica l  d i s tances .  
The  a lmost  un i fo rm lum inos i t y  o f  a  Type  I a  supernova  cou ld  a l so  a l l ow as t ronomers  to
unders tand  how s t rong l y  the  ga l axy  c lus te r  RX J2 129  i s  magn i f y i ng  background  ob jec ts ,  and
the re fo re  how mass i ve  the  ga l axy  c lus te r  i s .  As  we l l  a s  d i s to r t i ng  the  images  o f  background
ob jec ts ,  g rav i t a t iona l  l enses  can  cause  d i s tan t  ob jec ts  to  appea r  much  b r igh te r  than  they  wou ld
othe rw i se .  I f  t he  g rav i t a t iona l  l ens  magn i f i es  someth ing  w i th  a  known b r igh tness ,  such  as  a  Type
Ia  supernova ,  then  as t ronomers  can  use  th i s  to  measu re  the  ‘p resc r ip t ion ’  o f  the  g rav i t a t iona l
l ens .  
Th i s  obse rva t ion  was  captu red  by  Webb ' s  Nea r- In f raRed Camera  to  measu re  the  b r igh tness  o f
the  l ensed  supernova .  As  pa r t  o f  the  same p rogramme ,  N IRSpec  spect roscopy  o f  the  supernova
was  a l so  obta ined ,  wh ich  w i l l  a l l ow compar i son  o f  th i s  d i s tan t  supernova  to  Type  I a  supernovae
in  the  nea rby  Un i ve rse .  Th i s  i s  an  impor tan t  way  to  ve r i f y  tha t  one  o f  as t ronomers ’  t r i ed-and-
tes ted  methods  o f  measu r i ng  vas t  d i s tances  works  as  expected .



GALACTICA

27

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 P R I L  2 0 2 3

The  ma in  image  shows  a  l a rge  e l l ip t i ca l  ga laxy ,  su r rounded  by  many  sma l l  s im i l a r  ga lax ies  i n  a  c lus te r ,
and  background  s ta r s  and  ga lax ies .  Th ree  sma l l e r  pu l l -outs  show th ree  l ensed  images  of  a  background

ga laxy ,  c lose  up . ]Cred i t s :  ESA/Webb ,  NASA & CSA,  P .  Ke l l

Th i s  ob se r v a t i o n  f r om  t he  NASA/ESA/CSA  J ames  Webb  Space  Te l e s cope  con t a i n s  t h r ee
d i f f e r en t  i mages  o f  t h e  s ame  s upe r nova-hos t i ng  g a l a x y ,  a l l  o f  wh i c h  we r e  c r e a t ed  b y  a
co l o s s a l  g r a v i t a t i o n a l  l e n s .  G r a v i t a t i o n a l  l e n s i ng  occu r s  when  a  mas s i v e  ce l e s t i a l  body
cau se s  a  s u f f i c i e n t  c u r v a t u r e  o f  s p ace t i me  t o  bend  t he  p a t h  o f  l i g h t  t r a v e l i n g  p a s t  o r
t h r ough  i t ,  a l mos t  l i k e  a  v a s t  l e n s .  I n  t h i s  c a se ,  t h e  l e n s  i s  t h e  g a l a x y  c l u s t e r  RX  J 2 1 29 ,
l o c a t ed  a r ound  3 . 2  b i l l i o n  l i g h t - yea r s  f r om  Ea r t h  i n  t h e  con s t e l l a t i o n  Aqua r i u s .  T h i s
a nno t a t ed  i mage  o f  t h e  c l u s t e r  h i g h l i g h t s  t h e  t h r ee  i mages  o f  t h e  l e n sed  ga l a x y ,  i n c l ud i ng
t he  one  whe r e  t he  s upe r nova  wa s  de t ec t ed .
A s t r onome r s  d i s co ve r ed  t he  s upe r nova  i n  t h e  t r i p l y - l e n sed  backg round  ga l a x y  u s i ng
obse r v a t i o n s  f r om  t he  NASA/ESA  Hubb l e  Space  Te l e s cope ,  a nd  t he y  s u spec t ed  t h a t  t h e y
had  f ound  a  v e r y  d i s t a n t  T ype  I a  s upe r nova .  T he se  s upe r novae  a l wa y s  p r oduce  a  f a i r l y
con s i s t en t  l um i no s i t y  —  a t  t h e  s ame  d i s t a nce ,  o ne  l ook s  a s  b r i g h t  a s  a n y  o t he r  —  wh i c h
makes  t hem  pa r t i c u l a r l y  h e l p f u l  t o  a s t r onome r s .  A s  t he i r  d i s t a nce  f r om  Ea r t h  i s  p r opo r t i o n a l
t o  how  d i m  t he y  appea r  i n  t h e  n i g h t  s k y ,  ob j e c t s  w i t h  k nown  b r i g h t ne s s  c an  be  u sed  a s
' s t a nda rd  c and l e s '  t o  mea su r e  a s t r onom i c a l  d i s t a nce s .  
T he  g r a v i t a t i o n a l  l e n s  h a s  c r e a t ed  t h r ee  l e n sed  i mages  o f  t h e  b ackg round  ga l a x y ,  wh i c h  a r e
no t  u n i f o rm  i n  s i z e ,  po s i t i o n  o r  age .  Becau se  mas s  i n  t h e  g a l a x y  c l u s t e r  i s  d i s t r i b u t ed
uneven l y ,  r a y s  o f  l i g h t  em i t t ed  b y  t he  s upe r nova  a r e  ben t  b y  t h e  l e n s  i n  d i f f e r en t  amoun t s ,
a nd  so  t he y  t a ke  l o nge r  o r  s ho r t e r  p a t h s  t o  t h e  v i ewe r  —  r e s u l t i n g  i n  s epa r a t e  i mages .  T he
l i g h t  t h a t  t ook  t he  l o nge s t  p a t h  g i v e s  u s  t h e  o l de s t  i mage  o f  t h e  g a l a x y ,  i n  wh i c h  t he
supe r nova  i s  s t i l l  v i s i b l e .  T he  ne x t  i mage  i s  o f  t h e  g a l a x y  a s  i t  a ppea r s  r o ugh l y  3 20  da y s
l a t e r  t h an  t he  f i r s t  o ne ,  a nd  t he  l a s t  i mage  r ough l y  1 000  da y s  a f t e r  t h e  f i r s t .  A t  bo t h  l a t e r
po i n t s  i n  t i me ,  t h e  s upe r nova  h a s  a l r e ady  f aded  f r om  v i ew .  The  n ame  f o r  t h e  t r a n s i e n t  i s  AT
2022 r i v .
T h i s  ob se r v a t i o n  wa s  c ap t u r ed  b y  Webb ' s  Nea r - I n f r aRed  Came r a  t o  mea su r e  t he  b r i g h t ne s s
o f  t h e  l e n sed  s upe r nova .  A s  p a r t  o f  t h e  s ame  p r og r amme ,  N I RSpec  spec t r o s copy  o f  t h e
supe r nova  wa s  a l s o  ob t a i n ed ,  wh i c h  w i l l  a l l ow  compa r i s on  o f  t h i s  d i s t a n t  s upe r nova  t o  T ype
I a  s upe r novae  i n  t h e  nea rb y  Un i v e r s e .  T h i s  i s  a n  i mpo r t a n t  way  t o  v e r i f y  t h a t  one  o f
a s t r onome r s ’  t r i e d -and- t e s t ed  me thods  o f  mea su r i ng  v a s t  d i s t a nce s  wo r k s  a s  e xpec t ed .



NASA’s Webb Spots Swirling,
Gritty Clouds on Remote

Planet
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Researchers observing with NASA’s James Webb Space Telescope have pinpointed
si l icate cloud features in a distant planet ’s atmosphere. The atmosphere is constant ly
r is ing,  mixing,  and moving dur ing its 22-hour day,  br inging hotter mater ia l  up and
pushing colder mater ia l  down. The result ing br ightness changes are so dramatic that i t
is the most var iable planetary-mass object known to date. The team, led by Br ittany
Mi les of the Univers ity of Ar izona, a lso made extraordinar i ly c lear detect ions of water ,
methane, and carbon monoxide with Webb’s data ,  and found evidence of carbon
dioxide. This is the largest number of molecules ever ident i f ied al l  at once on a planet
outside our solar system. Cataloged as VHS 1256 b,  the planet is about 40 l ight-years
away and orbits not one, but two stars over a 10,000-year per iod. “VHS 1256 b is about
four t imes farther from its stars than Pluto is from our Sun, which makes it  a great
target for Webb,” Mi les said.

VHS 1256 b has low gravity compared to more massive brown dwarfs ,  which means that
its s i l icate clouds can appear and remain higher in i ts atmosphere where Webb can
detect them. Another reason its skies are so turbulent is the planet ’s age. In
astronomical terms, i t ’s quite young. Only 150 mi l l ion years have passed since it  formed
– and it  wi l l  cont inue to change and cool over bi l l ions of years .

In many ways,  the team considers these f indings to be the f i rst “coins” pul led out of a
spectrum that researchers v iew as a treasure chest of data.  In many ways,  they’ve only
begun ident i fy ing its contents.  “We’ve ident i f ied s i l icates ,  but better understanding
which grain s izes and shapes match specif ic types of c louds is going to take a lot of
addit ional work,”  Mi les said.  “This is not the f inal  word on this planet – i t  is the
beginning of a large-scale model ing effort to f i t  Webb’s complex data.”

“That means the planet ’s l ight is not
mixed with l ight from its stars . ”  Higher
up in i ts atmosphere,  where the s i l icate
clouds are churning, temperatures reach
a scorching 1 ,500 degrees Fahrenheit .
Within those clouds,  Webb detected
both larger and smal ler s i l icate dust
grains ,  which are shown on a spectrum.
“The f iner s i l icate grains in i ts
atmosphere may be more l ike t iny
part ic les in smoke,” noted co-author
Beth Bi l ler of the Univers ity of
Edinburgh in Scot land. “The larger
grains might be more l ike very hot ,  very
smal l  sand part ic les.”
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Although al l  of the features the team observed have been spotted on other planets
elsewhere in the Mi lky Way by other telescopes,  other research teams typical ly
ident i f ied only one at a t ime. “No other telescope has ident i f ied so many features at
once for a s ingle target , ”  said co-author Andrew Skemer of the Univers ity of Cal i fornia ,
Santa Cruz. “We’re seeing a lot of molecules in a s ingle spectrum from Webb that
detai l  the planet ’s dynamic cloud and weather systems.”

The team came to these conclusions by analyzing data known as spectra gathered by
two instruments aboard Webb, the Near-Infrared Spectrograph (NIRSpec) and the Mid-
Infrared Instrument (MIRI) .  Since the planet orbits at such a great distance from its stars ,
the researchers were able to observe it  direct ly ,  rather than using the transit  technique
or a coronagraph to take this data.

There wi l l  be plenty more to learn about VHS 1256 b in the months and years to come as
this team and others cont inue to s i ft  through Webb’s high-resolut ion infrared data.
“There’s a huge return on a very modest amount of te lescope t ime,” Bi l ler added. “With
only a few hours of observat ions,  we have what feels l ike the unending potent ia l  for
addit ional discover ies.”  

What might become of this planet bi l l ion of years from now? Since it ’s so far from its
stars ,  i t  wi l l  become colder over t ime, and its skies may transit ion from cloudy to clear .
The researchers observed VHS 1256 b as part of Webb’s Ear ly Release Science program,
which is designed to help transform the astronomical community ’s abi l i ty to character ize
planets and the disks where they form.

A research team led by Br ittany Mi les of the Univers ity of Ar izona used two
instruments known as spectrographs aboard the James Webb Space Telescope, one
on its Near Infrared Spectrograph (NIRSpec) and another on its Mid-Infrared
Instrument (MIRI) to observe a vast sect ion of near- to mid-infrared l ight emitted by
planet VHS 1256 b. They plotted the l ight on the spectrum, ident i fy ing s ignatures of
s i l icate clouds,  water ,  methane and carbon monoxide. They also found evidence of
carbon dioxide.
Credits :  Image: NASA, ESA, CSA, J .  Olmsted (STScI) ;  Science: Br ittany Mi les
(Univers ity of Ar izona) ,  Sasha Hinkley (Univers ity of Exeter) ,  Beth Bi l ler (Univers ity of
Edinburgh) ,  Andrew Skemer (Univers ity of Cal i fornia ,  Santa Cruz) .
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An internat iona l  team of researchers has used NASA’s James Webb Space Te lescope to measure
the temperature of  the rocky exoplanet TRAPPIST-1 b .  The measurement is  based on the p lanet ’s
thermal  emiss ion :  heat  energy g iven off  in  the form of  inf rared l ight  detected by Webb’s Mid-
Inf rared Instrument (MIRI ) .  The resu l t  ind icates that  the p lanet ’s  days ide has a temperature of  about
500 ke lv ins and suggests that  i t  has no s ign i f icant  atmosphere .
Th is  is  the f i rst  detect ion of  any form of  l ight  emitted by an exoplanet as smal l  and as cool  as the
rocky p lanets in  our  so lar  system. The resu l t  marks an important  step in determin ing whether
p lanets orb i t ing smal l  act ive stars l ike TRAPPIST-1 can susta in atmospheres needed to support  l i fe .
I t  a lso bodes wel l  for  Webb’s ab i l i ty  to character ize temperate ,  Earth-s ized exoplanets us ing MIRI .
“These observat ions take advantage of  Webb’s mid- inf rared capabi l i ty , ”  sa id Thomas Greene ,  an
astrophys ic ist  at  NASA’s Ames Research Center  and lead author of  the study sa id ,  “No prev ious
te lescopes have had the sens i t iv i ty  to measure such d im mid- inf rared l ight . ”

“There are ten t imes as many of these stars in the Milky Way as there are
stars l ike the Sun, and they are twice as l ikely to have rocky planets as
stars l ike the Sun,” explained Greene. “But they are also very active –
they are very bright when they’re young, and they give off f lares and X-
rays that can wipe out an atmosphere.”
Co-author Elsa Ducrot from the French Alternative Energies and Atomic
Energy Commission (CEA) in France, who was on the team that
conducted earl ier studies of the TRAPPIST-1 system, added, “ It 's easier
to characterize terrestr ia l  planets around smal ler ,  cooler stars. I f  we want
to understand habitabi l i ty around M stars, the TRAPPIST-1 system is a
great laboratory. These are the best targets we have for looking at the
atmospheres of rocky planets.”
Detecting an Atmosphere (or Not)
Previous observations of TRAPPIST-1 b with the Hubble and Spitzer
space telescopes found no evidence of a puffy atmosphere but were not
able to rule out a dense one. One way to reduce uncertainty is to
measure the planet’s temperature. 

NASA’S  WEBB MEASURES THE
TEMPERATURE OF A ROCKY EXOPLANET

“Rocky  P lanets  Orb i t ing
U l t racoo l  Red  Dwarfs "
I n  ea r l y  2017 ,  as t ronomers
repor ted  the  d i scove ry  o f
seven  rocky  p l anets
o rb i t i ng  an  u l t r acoo l  red
dwar f  s ta r  (o r  M dwar f )
40  l i gh t-yea rs  f rom Ea r th .
What  i s  remarkab le  about
the  p l anets  i s  the i r
s im i l a r i t y  i n  s i ze  and  mass
to  the  i nne r ,  rocky
p lanets  o f  ou r  own so l a r
sys tem.  A l though  they  a l l
o rb i t  much  c lose r  to  the i r
s ta r  than  any  o f  ou r
p l anets  o rb i t  the  Sun  –  a l l
cou ld  f i t  comfor tab l y
w i th in  the  o rb i t  o f
Mercu ry  –  they  rece i ve
comparab le  amounts  o f
energy  f rom the i r  t i ny
s ta r .
TRAPP IST-1  b ,  the
inne rmost  p l ane t ,  has  an
orb i t a l  d i s tance  about
one  hundredth  tha t  o f
Ea r th ’ s  and  rece i ves
about  fou r  t imes  the
amount  o f  ene rgy  tha t
Ea r th  ge ts  f rom the  Sun .
A l though  i t  i s  no t  w i th in
the  sys tem’s  hab i tab le
zone ,  obse rva t ions  o f  the
p lanet  can  p rov ide
impor tan t  i n fo rmat ion
about  i t s  s ib l i ng  p l anets ,
as  we l l  a s  those  o f  o the r
M-dwar f  sys tems .

Credits :  I l lustrat ion:  NASA, ESA,  CSA,  J .  Olmsted (STScI) ;  Science:  Thomas
Greene (NASA Ames) ,  Taylor  Bel l  (BAERI) ,  E lsa Ducrot (CEA) ,  Pierre-Ol iv ier
Lagage (CEA)

https://www.nasa.gov/mission_pages/chandra/images/assessing-the-habitability-of-planets-around-old-red-dwarfs.html
https://www.nasa.gov/feature/goddard/2018/hubble-probes-atmospheres-of-exoplanets-in-trappist-1-habitable-zone/
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“Th is  p lanet is  t ida l ly  locked,  with one s ide fac ing the star  at  a l l  t imes and the other in  permanent
darkness , ”  sa id P ierre-Ol iv ier  Lagage f rom CEA, a co-author on the paper .  “ I f  i t  has an
atmosphere to c i rcu late and redist r ibute the heat ,  the days ide wi l l  be cooler  than i f  there is  no
atmosphere . ”
The team used a technique ca l led secondary ec l ipse photometry ,  in  which MIRI  measured the
change in br ightness f rom the system as the p lanet moved behind the star .  A l though TRAPPIST-1
b is  not hot enough to g ive off  i ts  v is ib le l ight ,  i t  does have an inf rared g low.  
By subtract ing the br ightness of  the star  on i ts  own (dur ing the secondary ec l ipse)  f rom the
br ightness of  the star  and p lanet combined,  they were ab le to successfu l ly  ca lcu late how much
infrared l ight  is  be ing g iven off  by the p lanet .

The  team ana l yzed  da ta  f rom f i ve  sepa ra te  secondary  ec l ipse  obse rva t ions .  “We compared  the
resu l t s  to  compute r  mode l s  show ing  what  the  tempera tu re  shou ld  be  i n  d i f fe ren t  scena r ios , ”
exp la ined  Ducro t .  “The  resu l t s  a re  a lmost  pe r fec t l y  cons i s ten t  w i th  a  b l ackbody  made o f  ba re
rock  and  no  a tmosphere  to  c i r cu l a te  the  hea t .  We a l so  d idn ’ t  see  any  s igns  o f  l i gh t  be ing
absorbed  by  ca rbon  d iox ide ,  wh ich  wou ld  be  apparen t  i n  these  measu rements . ”
Th i s  resea rch  was  conducted  as  pa r t  o f  Webb Guaran teed  T ime Observa t ion  (GTO)  p rogram
1177 ,  wh ich  i s  one  o f  e igh t  p rograms  f rom Webb ’s  f i r s t  yea r  o f  sc ience  des igned  to  he lp  fu l l y
cha rac te r i ze  the  TRAPP IST-1  sys tem.  Add i t iona l  secondary  ec l ipse  obse rva t ions  o f  TRAPP IST-
1  b  a re  cu r ren t l y  i n  p rogress ,  and  now tha t  they  know how good the  da ta  can  be ,  the  team
hopes  to  eventua l l y  captu re  a  fu l l  phase  cu rve  show ing  the  change  i n  b r igh tness  ove r  the
ent i re  o rb i t .  Th i s  w i l l  a l l ow them to  see  how the  tempera tu re  changes  f rom the  day  to  the
n igh ts ide  and  con f i rm i f  the  p l anet  has  an  a tmosphere  o r  no t .
The  James  Webb Space  Te lescope  i s  the  wor ld ' s  p remie r  space  sc ience  obse rva to ry .  Webb
wi l l  so l ve  mys te r i es  i n  ou r  so l a r  sys tem ,  l ook  beyond to  d i s tan t  wor lds  a round  o the r  s ta r s ,  and
probe  the  mys te r ious  s t ruc tu res  and  o r ig ins  o f  ou r  un i ve rse  and  ou r  p l ace  i n  i t .  Webb i s  an
in te rna t iona l  p rogram led  by  NASA w i th  i t s  pa r tne rs ,  ESA (Eu ropean  Space  Agency ) ,  and  CSA
(Canad ian  Space  Agency ) .  M IR I  was  cont r ibu ted  by  NASA and  ESA ,  w i th  the  i ns t rument
des igned  and  bu i l t  by  a  consor t i um o f  na t iona l l y  funded European  Ins t i t u tes  ( the  M IR I
Eu ropean  Consor t i um)  and  NASA’s  Je t  P ropu l s ion  Labora to ry ,  i n  pa r tne rsh ip  w i th  the
Un ive rs i t y  o f  A r i zona .

Credits: Illustration: NASA, ESA, CSA, J. Olmsted (STScI); Science: Thomas Greene (NASA
Ames), Taylor Bell (BAERI), Elsa Ducrot (CEA), Pierre-Olivier Lagage (CEA)

Webb’s detect ion of a
secondary ecl ipse is i tse l f
a major mi lestone.  With
the star more than 1 ,000
t imes br ighter than the
planet ,  the change in
br ightness is  less than
0.1%.
“There was a lso some fear
that we’d miss the ecl ipse.
The planets a l l  tug on
each other ,  so the orbits
are not perfect , ”  sa id
Taylor Bel l ,  the post-
doctora l  researcher at the
Bay Area Environmenta l
Research Inst i tute who
analyzed the data .   But i t
was just amazing:  The t ime
of the ecl ipse that we saw
in the data matched the
predicted t ime with in a
couple of minutes . ”

Measur ing Minuscule Changes in  Br ightness:

https://webbtelescope.org/contents/media/images/2023/110/01GW5FQCF096XC7MMNQZKGQCD6
https://webbtelescope.org/contents/media/images/2023/110/01GW5FWF39VDAZH7MNDEZM1EQV
https://webbtelescope.org/glossary.html#h3-CK-4f5f3e10-f422-4065-b4cc-347966021a2d
https://www.stsci.edu/jwst/science-execution/approved-programs/guaranteed-time-observations
https://www.stsci.edu/jwst/science-execution/program-information.html?id=1177
https://www.stsci.edu/jwst/phase2-public/1279.pdf
https://webbtelescope.org/contents/media/images/2021/054/01FMJBND3CQSW7KB2W7KKJPZ1Q
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Helping take a step forward in the agency's goal to bui ld a robust economy at the Moon by working
with commercia l  service providers ,  Axiom Space hosted the event for students and media to ask
quest ions and get a c lose-up look at the spacesuit .
“NASA’s partnership with Axiom is cr i t ica l  to landing astronauts on the Moon and cont inuing
American leadership in space. Bui ld ing on NASA’s years of research and expert ise ,  Axiom’s next
generat ion spacesuits wi l l  not only enable the f i rst woman to walk on the Moon, but they wi l l  a lso
open opportunit ies for more people to explore and conduct science on the Moon than ever before, "
said NASA Administrator Bi l l  Nelson. "Our partnership is invest ing in America,  support ing America’s
workers ,  and demonstrat ing another example of America’s technical  ingenuity that wi l l  posit ion NASA
and the commercia l  space sector to compete and win in the 21st century.”

Artemis I I I  wi l l  land astronauts ,
including the f i rst woman, on
the Moon to advance long-term
lunar explorat ion and scient i f ic
discovery ,  and inspire the
Artemis Generat ion. NASA
selected Axiom Space to
del iver the moonwalking
system, including the spacesuit ,
for the mission. Cal led the
Axiom Extravehicular Mobi l i ty
Unit ,  or AxEMU, the spacesuit
bui lds on NASA’s spacesuit
prototype developments and
incorporates the latest
technology,  enhanced mobi l i ty ,
and added protect ion from
hazards at the Moon.
NASA chose to use a
commercia l  services contract
for development of the new
spacesuit ,  whereby NASA
purchases moonwalking
services from Axiom Space.
Under this model ,  the company
is encouraged to pursue other
commercia l  customers for their
moonwalking services.  This
mutual ly benef ic ia l  approach
helps bolster an emerging
commercia l  market and grants
NASA the r ight to use the data
and technologies developed
under the contract for future
explorat ion efforts .

When NASA sends the first astronauts to explore near the lunar South Pole, moonwalkers will
wear spacesuits provided by Axiom Space. NASA selected the company to develop the modern
suits for the Artemis III mission and participated in activities when the first prototype was
revealed Wednesday during an event at Space Center Houston in Texas.
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The next-generation spacesuit as designed by Axiom Space is a modular
design, ready for a diverse astronaut corps. (Image credit: Axiom Space)
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“NASA is leading the way in
enabl ing a growing space
economy by leveraging industry
capabi l i t ies and NASA’s
expert ise to provide
moonwalking services as safely ,
effect ively ,  and eff ic ient ly as
possible , ”  said Lara Kearney,
manager of NASA’s
Extravehicular Act iv ity and
Human Surface Mobi l i ty program.
NASA establ ished the foundat ion
for the AxEMU with the agency’s
Explorat ion Extravehicular
Mobi l i ty Unit (xEMU) prototype
development efforts that
advanced spacesuit designs for
mult ip le dest inat ions.  Axiom
Space used the exper ience,
expert ise ,  and data behind the
xEMU as a basis for the design
and development of the AxEMU,
including advancements in
technology,  tra in ing,  astronaut
feedback on comfort and
maneuverabi l i ty ,  and
compatibi l i ty with other NASA
systems. Leaning on NASA’s
pr ior development efforts is
helping Axiom Space reduce
technical  and schedule r isk .
NASA experts def ined the
technical  and safety standards
by which the spacesuits wi l l  be
bui l t ,  and Axiom Space agreed
to meet these key agency
requirements.  

The AxEMU features the range of motion and f lexibi l i ty needed to explore more of the lunar
landscape, and the suit  wi l l  f i t  a broad range of crew members ,  accommodating at least 90 percent of
the US male and female populat ion. Axiom Space wi l l  cont inue to apply modern technological
innovat ions in l i fe support systems, pressure garments ,  and avionics as development cont inues.
Axiom Space is responsible for the design,  development ,  qual i f icat ion,  cert i f icat ion,  and product ion of
f l ight tra in ing spacesuits and support equipment ,  including tools ,  to enable the Artemis I I I  miss ion.
The company wi l l  test the suit  in a spacel ike environment pr ior to the mission. NASA maintains the
author ity for astronaut tra in ing,  mission planning, and approval of the service systems.
Fol lowing Artemis I I I ,  the agency wi l l  compete future Artemis mission services under the Explorat ion
Extravehicular Act iv ity Services (xEVAS) contract .  NASA is using the contract to meet the agency’s
spacewalking needs for both the Moon and the Internat ional Space Stat ion. The agency recent ly
awarded a task order to Col l ins Aerospace, who is a lso competing within the xEVAS contract ,  to
develop new spacesuits for astronauts to wear dur ing spacewalks on the space stat ion. Both vendors
wi l l  compete for future spacewalking and moonwalking services task orders.
Through Artemis ,  NASA wi l l  land the f i rst woman and the f i rst person of color on the Moon, paving
the way for a long-term, sustainable lunar presence to explore more of the lunar surface than ever
before and prepare for future astronaut missions to Mars.
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Using innovative technologies, the new Axiom Space spacesuit will enable
exploration of more of the lunar surface than ever before. 

(Image credit: Axiom Space)
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L V M 3  M 3 / O N E W E B  I N D I A - 2  M I S S I O N
A C C O M P L I S H E D  S U C C E S S F U L L Y
On Mar  26 ,  2023  , ISRO’s  LVM3 l aunch  veh ic le ,  i n  i t s  s i x th  consecut i ve
success fu l  f l i gh t  p l aced  36  sa te l l i t es  be long ing  to  OneWeb Group Company
in to  the i r  i n tended 450  km c i rcu l a r  o rb i t  w i th  an  i nc l i na t ion  o f  87 .4  degrees .
Wi th  th i s ,  NS IL  has  success fu l l y  executed  i t s  cont rac t  to  l aunch  72  sa te l l i t es  o f
OneWeb to  Low Ea r th  Orb i t .

The  veh ic le  took  o f f  w i th  a  to ta l  pay load  o f  5 ,805  kg  a t  09 :00 :20  hours
loca l  t ime  f rom the  second l aunch  pad  a t  SDSC-SHAR ,  S r i ha r i ko ta .  I t
ga ined  the  requ i red  a l t i t ude  o f  450  km in  about  n ine   m inu tes  o f  f l i gh t ,
ach ieved  sa te l l i t e  i n jec t ion  cond i t ions  i n  the  e igh teenth  m inu te ,  and
began  i n jec t i ng  the  sa te l l i t es  i n  the  twent ie th  m inu te .

The C25 s tage per formed a  soph is t icated maneuver  to
repeated ly  or ient  i t se l f  in  o r thogona l  d i rect ions  and in ject
sate l l i tes  in to  prec ise  orb i ts  w i th  def ined t ime gaps to  avo id
co l l i s ion  of  the sate l l i tes .  36 sate l l i tes  were separated in  9
phases ,  in  a  batch of  4 .  

OneWeb conf i rmed the  acqu i s i t i on  o f  s igna l s  f rom a l l  36
sa te l l i t es .Th i s  m iss ion  marked  OneWeb ’s  second sa te l l i t e
dep loyment  f rom Ind ia ,  h igh l i gh t i ng  the  s t rong
par tne rsh ip  w i th  NS IL  and  ISRO.  I t  was  OneWeb ’s  18 th
l aunch  b r i ng ing  the  to ta l  o f  OneWeb ’s  cons te l l a t ion  to
618  sa te l l i t es .



What  a re  the  f ind ings?
Sc ien t i s t s  made the  new d i scove ry  by  pour ing  ove r  images  o f  Venus  taken  by  NASA’s  Mage l l an
spacec ra f t  be tween  1990  and  1992 .  Dur ing  the i r  examina t ion ,  they  looked  a t  the  p l anet ’ s  At l a
Reg io  a rea ,  where  two o f  the  b igges t  vo lcanoes  o f  Venus ,  Ozza  Mons  and  Maat  Mons ,  a re  loca ted .
Her r i ck  not i ced  a  vent  s i tua ted  on  the  no r th  s ide  o f  a  domed sh ie ld  vo lcano  tha t  i s  pa r t  o f  the
l a rge r  Maat  Mons  vo lcano  tha t  changed s ign i f i can t l y  i n  shape  and  s i ze  between  Februa ry  and
October  1991 .
The  paper  sa id  i n  the  Februa ry  r ada r  image ,  th i s  ven t  appea red  nea r l y  c i r cu l a r  and  deep w i th  s teep
wa l l s ,  cove r i ng  2 .6  sq  km o f  a rea .  However ,  i n  the  images  tha t  were  taken  e igh t  months  l a te r ,  t he
same vent  had  become i r regu la r  i n  ou t l i ne ,  sha l l ower  and  nea r l y  f i l l ed  wh i l e  cove r i ng  about  3 .9  sq
km.  Th i s  i nd ica ted  an  e rupt ion  o r  f l ow o f  magma beneath  the  vent .

"OLD DATA, NEW FIND"
'ACTIVE VOLCANO' ON VENUS 
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A new ana l ys i s  o f  a rch i va l  r ada r  images  taken  a round  th ree  decades  ago  has  found  d i rec t
geo log ica l  ev idence  o f  recent  vo lcan ic  ac t i v i t y  on  the  su r face  o f  Venus ,  a l so  known as  Ea r th ’ s
tw in ,  fo r  the  f i r s t  t ime .  Resea rche rs  have  obse rved  a  vo lcan ic  ven t  chang ing  i t s  shape  and  get t i ng
b igger  i n  s i ze  i n  a round  e igh t  months ,  t he  Nat iona l  Ae ronaut i cs  and  Space  Admin i s t r a t ion  (NASA)
sa id .
The  new f i nd ings  a re  desc r ibed  i n  a  s tudy ,  ‘Su r face  changes  obse rved  on  a  Venus i an  vo lcano
dur i ng  the  Mage l l an  m iss ion ’ ,  pub l i shed  i n  the  jou rna l  Sc ience  l a s t  week .  The  resea rch  has  been
ca r r i ed  ou t  by  Rober t  Her r i ck  o f  the  Geophys ica l  I n s t i t u te ,  Un i ve r s i t y  o f  A l aska  Fa i rbanks  (USA) ,
and  Scot t  Hens ley  o f  Je t  P ropu l s ion  Labora to ry  ( JPL ) ,  Ca l i fo rn i a  I ns t i t u te  o f  Techno logy  (USA) .
Fo r  yea rs ,  sc ien t i s t s  have  known tha t  numerous  vo lcanoes  cove r  Venus  bu t  the re  wasn ’ t  any
ev idence  up  t i l l  now to  show i f  any  one  o f  them i s  s t i l l  ac t i ve .
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Eruption spotted in 30-year-old data from Magel lan miss ion.

The volcano Maat Mons on the surface of Venus is displayed in this
simulated view created from data taken by NASA's Magellan

spacecraft. (Photo: NASA/JPL-Caltech)

This annotated, computer-simulated global
map of Venus’s Maat Mons, the volcano that
has exhibited signs of a recent eruption, is
within the black square near the planet’s
equator.

The  new f i nd ings  d idn ’ t  come eas i l y  as  Her r i ck  had  to
ana l yse  Mage l l an  spacec ra f t ’ s  r ada r  images  fo r  hundreds
of  hou rs  —  these  images  a re  repor ted l y  o f  much  lower
reso lu t ion  than  images  taken  by  the  cameras  a t tached  to
spacec ra f t  today  and  a re  a l so  re l a t i ve l y  coa rse .
Moreover ,  du r i ng  i t s  m i ss ion ,  Mage l l an  a l so  changed i t s
v iew ing  geomet ry  each  t ime i t  f l ew ove r  Venus .
As  vo lcanoes  ac t  l i ke  w indows  to  p rov ide  i n fo rmat ion
about  a  p l ane t ’ s  i n te r io r ,  t he  new f i nd ings  take  sc ien t i s t s
a  s tep  fu r the r  to  unders tand  the  geo log ica l  cond i t ions  o f
not  j us t  Venus  bu t  a l so  o the r  exop lanets .  Apa r t  f rom
th i s ,  t he  f i nd ings  g i ve  us  a  g l impse  o f  what  more  i s  to
come rega rd ing  Venus  as  i n  the  nex t  decade ,  th ree  new
Venus  m iss ions  wou ld  be  l aunched ,  i nc lud ing  the
European  EnV i s ion  o rb i te r  and  NASA’s  DAV INCI  and
VER ITAS miss ions .  Her r i ck  i s  pa r t  o f  both  EnV i s ion  and
VER ITAS miss ions .

https://indianexpress.com/article/technology/science/volcanism-maybe-responsible-for-altering-ancient-venus-climate-8281272/


Urac i l  i s  a  nuc leobase ,  o r  a  n i t rogen-conta in ing  compound .  I t ’ s  one  o f  f i ve  nuc leobases  i n  DNA
and RNA ,  the  p ro te ins  and  mo lecu les  tha t  conta in  genet i c  i n fo rmat ion  and  i ns t ruc t ions  c ruc i a l
fo r  the  ce l l s  o f  l i v i ng  o rgan i sms .
Ryugu  i s  a  ca rbon- r i ch ,  d i amond-shaped as te ro id  tha t  measu res  about  3 ,000  fee t  ( 1  k i l omete r )
w ide .  Hayabusa2  was  the  f i r s t  m i ss ion  to  re tu rn  a  subsu r face  samp le  f rom an  as te ro id  to  Ea r th .
The  Japanese  Aerospace  Exp lo ra t ion  Agency  m iss ion  co l l ec ted  one  samp le  f rom the  as te ro id ’ s
su r face  i n  Februa ry  2019 ,  then  f i r ed  a  copper  “bu l l e t ”  i n to  the  as te ro id  to  c rea te  a  33- foot  ( 10-
mete r )  w ide  impact  c ra te r .  A  samp le  was  co l l ec ted  f rom th i s  c ra te r  i n  Ju l y  2019 .  Then ,
Hayabusa2  f l ew by  Ea r th  and  d ropped the  samp le  o f f  i n  Aus t ra l i a  i n  December  2020 .
I n  ea r l i e r  ana l yses ,  resea rche rs  de tec ted  am ino  ac ids  and  o the r  mo lecu les  i n  Ryugu ’ s  samp les ,
wh i l e  u rac i l  and  n i ac in  have  a l so  been  found  i n  meteor i tes  tha t  l anded on  Ea r th .

36

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

A P R I L  2 0 2 3

Bu i ld ing  b locks  of  l i fe  i n  space
The  resea rche rs  d i scove red  the  mo lecu les  when  they  soaked  pa r t i c l es  co l l ec ted  f rom Ryugu  i n
hot  wate r  and  ana l yzed  the  resu l t s  us ing  d i f fe ren t  obse rva t iona l  methods ,  such  as  l i qu id
ch romatography  and  mass  spect romet ry .   Sc ien t i s t s  worked  w i th  samp les  co l l ec ted  f rom two
d i f fe ren t  s i tes  on  the  nea r-Ea r th  as te ro id  Ryugu .  Then ,  the  team detec ted  the  s igna tu res  o f
u rac i l ,  n i ac in  and  o the r  o rgan ic  compounds  conta in ing  n i t rogen . “Othe r  b io log ica l  mo lecu les  were
found  i n  the  samp le  as  we l l ,  i nc lud ing  a  se lec t ion  o f  am ino  ac ids ,  am ines  and  ca rboxy l i c  ac ids ,
wh ich  a re  found  i n  p ro te ins  and  metabo l i sm ,  respect i ve l y .
Togethe r ,  t he  f i nd ings  f rom Ryugu ’ s  samp les  so  fa r  add  to  the  i nc reas ing  ev idence  tha t  the
bu i ld ing  b locks  o f  l i f e  o r ig ina ted  i n  space  and  were  o r ig ina l l y  de l i ve red  to  Ea r th  b i l l i ons  o f  yea rs
ago  by  meteor i tes .

Organ ic  mo lecu les  have  been  detec ted  i n
samp les  co l l ec ted  by  Japan ’ s  Hayabusa2
miss ion  f rom the  nea r-Ea r th  as te ro id  Ryugu .
“When resea rche rs  ana l yzed  the  samp les ,
co l l ec ted  f rom two d i f fe ren t  l oca t ions  on  the
as te ro id ,  they  found  u rac i l ,  one  o f  the
bu i ld ing  b locks  o f  RNA ,  as  we l l  a s  v i t am in  B3 ,
o r  n i ac in  ( a  key  co fac to r  fo r  metabo l i sm in
l i v i ng  o rgan i sms) .

“Sc ien t i s t s  have  p rev ious l y  found  nuc leobases  and
v i t am ins  i n  ce r ta in  ca rbon- r i ch  meteor i tes ,  bu t  the re
was  a lways  the  ques t ion  o f  contamina t ion  by
exposu re  to  the  Ea r th ’ s  env i ronment , ”  sa id  l ead  s tudy
author  Yasuh i ro  Oba ,  assoc ia te  p ro fesso r  a t
Hokka ido  Un i ve rs i t y  i n  Japan ,  i n  a  s ta tement .  “S ince
the  Hayabusa2  spacec ra f t  co l l ec ted  two samp les
d i rec t l y  f rom as te ro id  Ryugu  and  de l i ve red  them to
Ear th  i n  sea led  capsu les ,  contamina t ion  can  be  ru led
out . ”



A prominent string of alternating storms is visible, forming a "vortex street".
This is a wave pattern of nested anticyclones and cyclones, locked together
like in a machine with alternating gears moving clockwise and anticlockwise.
If the storms get close enough to each other, in the very unlikely event of a
merger, they could build an even larger storm, potentially rivaling the current
size of the Great Red Spot. The staggered pattern of anticyclones and
cyclones prevents individual storms from merging. Activity is also seen
interior to these storms; in the 1990s Hubble didn't see any cyclones or
anticyclones with built-in thunderstorms, but these storms have sprung up in
the last decade. Strong color differences indicate that Hubble is seeing
different cloud heights and depths as well.

HUBBLE MONITORS CHANGING WEATHER AND
SEASONS AT JUPITER AND URANUS
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This is a Hubble view of Uranus taken in 2014, seven years after the northern
spring equinox when the Sun was shining directly over the planet's equator.
Multiple storms with methane ice-crystal clouds appear at mid-northern
latitudes above the planet's cyan-tinted lower atmosphere. Hubble
photographed the ring system edge-on in 2007, but the rings are seen starting
to open up seven years later in this view. At this time, the planet had multiple
small storms and even some faint cloud bands. Image credit: NASA, ESA,
STScI, Amy Simon, Michael H. Wong, Image processing: Joseph DePasquale.

2022

2014

Jupiter's legendary Great Red Spot takes center stage in this view. Though this
vortex is big enough to swallow Earth, it has actually shrunken to the smallest
size it has ever been over observation records dating back 150 years. Jupiter's
icy moon Ganymede can be seen transiting the giant planet at the lower right.
Slightly larger than the planet Mercury, Ganymede is the largest moon in the
solar system. It is a cratered world with a mainly water-ice surface with
apparent glacial flows driven by internal heat. This image is smaller in size
because Jupiter was 81,000 miles farther from Earth when the photo was taken.
This image was taken on January 6, 2023. (Image credit: NASA, ESA, STScI,
Amy Simon, Michael H. Wong.

Images of Uranus taken by the Hubble Space Telescope between 2014 and 2022 reveal a smoggy cap growing
around the planet's north pole. Hubble Space Telescope reveals how weather slowly changes on these giant,
distant planets. Unlike Earthly weather which changes from day to day, atmospheric conditions on planets in
the outer solar system are fairly stable. These planets receive very little sunlight and take years to decades to
complete one orbit around the sun. Still, when scientists compare Hubble Space Telescope images of these
planets captured several years apart, they see that their atmospheres are, in fact, alive. 

As seen in 2022, Uranus' north pole shows a thickened photochemical haze that looks
similar to the smog over cities. Several little storms can be seen near the edge of the
polar haze boundary. Hubble has been tracking the size and brightness of the north
polar cap and it continues to get brighter year after year. Astronomers are
disentangling multiple effects – from atmospheric circulation, particle properties, and
chemical processes – that control how the atmospheric polar cap changes with the
seasons. At the Uranian equinox in 2007, neither pole was particularly bright. As the
northern summer solstice approaches in 2028 the cap may grow brighter still, and will
be aimed directly toward Earth, allowing good views of the rings and north pole; the
ring system will then appear face-on. This image was taken on November 10, 2022. 

2022

2023



Fa l l i ng  rocket  boos te rs  f rom Ch inese  o rb i t a l  l aunches  f rom in l and  l aunch  cente rs  have  caused
i ssues  i n  recent  yea rs  as  the  count ry  r amps  up  i t s  space  ac t i v i t i es .  
The  Ch ina  Aerospace  Sc ience  and  Techno logy  Corpora t ion  (CASC) ,  wh ich  makes  the
count ry ' s  Long  March  rockets ,  i s  now c lose  to  f i na l i z i ng  the  des ign  o f  pa rachutes  and  re l a ted
subsys tems to  b r i ng  rocket  boos te rs  down much  more  accu ra te l y .
The  pa rachute  sys tem w i l l  be  used  to  recover  s ide  boos te rs  a t tached  to  Ch ina ' s  Long  March
3B ,  3C ,  and  2F  rockets .  CASC i s  a l so  look ing  a t  recove r ing  pay load  fa i r i ngs ,  wh ich  p ro tec t
spacec ra f t  on  the i r  way  up  th rough  the  a tmosphere  be fo re  be ing  je t t i soned .
I n  the  boos te r ' s  p rocess  o f  f a l l i ng ,  we  open  the  pa rachute  and  use  i t s  g l i d i ng  cont ro l
pe r fo rmance  to  reduce  the  o r ig ina l  l and ing  a rea  o f  30  to  90  k i l omete rs  [ 18  to  56  m i l es ]  to  a
re l a t i ve l y  sma l l e r  a rea ,  so  tha t  the  boos te r  w i l l  d rop  on  a  des igna ted  p l ace , "  Teng  Ha i shan ,
deputy  ch ie f  eng inee r  o f  the  No .  508  Ins t i t u te  o f  Ch ina  Academy o f  Space  Techno logy
(CAST) .
"We a l so  make  the  l and ing  a rea  i n to  a  l and ing  bed  by  add ing  cush ion ing ,  mak ing  i t  so f t  as  a
mat t ress , "  Teng  added .  "As  a  resu l t ,  t he  boos te r  w i l l  be  comp le te l y  recyc l ab le  w i thout  any
damage . "  

CHINA PLANS TO USE PARACHUTES TO
CONTROL ITS ROCKET DEBRIS PROBLEM
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The  deve lopment  i s  des igned  to  m in im ize  the  r i sk  o f  i n j u r y  and  damage downrange  f rom
Ch ina ' s  i n l and  l aunch  s i tes  and  lower  the  cos t  o f  l aunches  by  reduc ing  the  need  to  imp lement
p recaut ions  such  as  evacua t i ng  i nhab i ted  a reas  ahead  o f  l aunches .
Teng  sa id  tha t  i f  t he  recovery  sys tem i s  pu t  i n to  use ,  about  1 . 7  b i l l i on  yuan  (about  $249
mi l l i on  U .S . )  can  be  saved  annua l l y .
Ch ina ' s  r a te  o f  o rb i t a l  l aunches  has  mu l t ip l i ed  ove r  the  pas t  decade .  The  count ry  conducted
15  l aunches  i n  2013  and  l as t  yea r  a t tempted  64  l aunches ,  mak ing  sa fe ty  and  cos t  even  b igger
i s sues .
Launches  o f  the  Long  March  3B  rocket  f rom X ichang  i n  sou thwest  Ch ina  i n  pa r t i cu l a r  caused
seve ra l  debr i s  i nc idents  i n  recent  yea rs .
Ch ina ' s  th ree  f i r s t  spacepor t s  were  bu i l t  du r i ng  the  Co ld  War  and  were  cons t ruc ted  deep
in l and  fo r  secu r i t y  reasons .  The  resu l t ,  decades  l a te r ,  i s  the  th rea t  o f  l aunch  debr i s  f a l l i ng
downrange .  
The  count ry  has ,  however ,  i n  the  l a s t  decade  es tab l i shed  a  coas ta l  spacepor t  a t  Wenchang ,
a l so  a l l ow ing  Ch ina  to  l aunch  newer ,  b igger  rockets .  Wenchang  i s  now be ing  expanded to
hos t  commerc ia l  l aunches .

China  i s  f i na l i z ing  test ing  of  a  pa rachute  system to  he lp  cont ro l  fa l l i ng
rocket  debr i s  downrange .

https://www.space.com/29295-rocket-history.html
https://www.space.com/china-long-march-rockets-family
https://www.space.com/china-rocket-launch-tests-nose-cone-parachute


Saturn
Saturn is a morning object, but it is not
well-placed and is unlikely to be seen.

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 il lumination, and
because the Moon is so close to us, it overrides the
brightness of other celestial objects.
So, What Moon phase is best for stargazing? "The New
Moon and the days immediately before and after the
new moon (Crescent phases)" are among the best times
for stargazing. Whereas the Remaining phases like Full
Moon, waxing or waning gibbous, the first or third
quarter Moon offers a time to zoom in and witness the
features of the Moon.

WHAT'S UP IN THE SKY - APRIL 2023

Mercury
Evening planet, best at the start and
middle of April. Sets two hours after
sunset on 11 April.

Venus
Br i l l iant  evening object ,  sett ing
four  hours  after  sunset  at  month
end.  Near  the Ple iades on 11  Apr i l .

Mars
Fading evening planet, Small when
seen with a telescope.

Uranus
Poorly located evening planet. 4º from
Mercury on 19 April but tricky to see.

Neptune
Neptune is a morning object but lost in the
dawn twilight, so not visible.

PLANETS VISIBILITY

The M81 and M82 galaxies are a pair
of galaxies located in the
constellation, Ursa Major. M81
(Bode's Galaxy) is a spiral galaxy
that lies 11.8 million light-years
away, while M82 (The Cigar Galaxy)
is an irregular galaxy at roughly the
same distance away from Earth.

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

Jupiter
Jupiter is in conjunction with the Sun
on 11 April and not visible this month.

The Hercules Cluster in the constellation
Hercules also known as M13 is considered
to be the finest globular cluster in the
northern half of the heavens. It’s found in
a star pattern called the Keystone a
lopsided square between the two
brightest stars of northern spring and
summer, Vega and Arcturus. 
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M41 is a stunning, large bright open cluster
located in the constellation of Canis Major.
Of the many clusters in Canis Major, it's the
stand out object and the constellation's
only Messier object, but easy to find since
it's positioned just four degrees south of
Sirius. With an apparent mag. of +4.5, the
cluster is visible to the naked eye. It covers
39 arc minutes of apparent sky.

https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/


Explore Jupiter 's  icy moons – in
part icu lar  huge,  magnetized,  water-r ich
Ganymede.
Invest igate Jupiter ’s  complex
environment in-depth.
Study the Jupiter  system as an
archetype for  gas giants across the
Universe .

Juice wi l l :  

Perform a lunar-Earth gravity
ass ist .
Change orbit  f rom another  p lanet
to one of  i ts  moons (Jupiter  to
Ganymede) .
Orbit  a  moon other  than our  own.

Juice wi l l  be the f i rst  spacecraft  to:

What are the condit ions for
planet formation and the
emergence of  l i fe? 
How does the Solar  System
work? 

Juice wi l l  address two key
themes of  ESA’s  Cosmic Vis ion
2015–2025:  

NASA has contr ibuted one instrument
(UVS) and hardware for  two European-
provided instruments (RIME,  PEP) .
JAXA has contr ibuted hardware for
var ious European-provided instruments
(RPWI,  GALA,  PEP) .
ISA has contr ibuted hardware for  one
European-provided instrument (3GM).

JUICE IS AN ESA-LED MISSION

ARIANE 5 • JUICE
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ROCKET LAUNCHES IN APRIL 2023

Arianespace will use an Ariane 5 ECA rocket, designated VA260, to launch the European
Space Agency’s Jupiter Icy Moons Explorer mission, or JUICE. The JUICE spacecraft,
built by Airbus, will make detailed observations of the giant gas planet and its three
large ocean-bearing moons — Ganymede, Callisto and Europa — with a suite of remote
sensing, geophysical and in situ instruments. JUICE will enter orbit around Jupiter in July
2031. This will mark the penultimate launch of Europe’s Ariane 5 rocket.

Juice will reach space on
an Ariane 5 from
Europe’s Spaceport in
French Guiana.

I t  has 10 sc ient if ic
instruments

inc luding one
exper iment and

one radiat ion
monitor .

Ganymede

Io

Cal l isto

Europa
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ESA’s Jupiter Icy Moons Explorer, Juice, will
make detailed observations of the giant gas
planet and its three large ocean-bearing moons
– Callisto, Europa, and in particular Ganymede –
with a suite of ten unique science instruments,
one experiment and one radiation monitor. 

The mission will characterize these moons as
both planetary objects and possible habitats. It
will also explore Jupiter’s complex environment
in depth, and study the wider Jupiter system as
an archetype for gas giants across the Universe. 

Juice will complete a number of Solar System
firsts. It will be the first spacecraft ever to orbit
a moon other than our own – Jupiter’s largest
moon Ganymede. And en route to Jupiter it will
perform the first ever lunar-Earth gravity assist
to save propellant. 

Juice will be the last ESA mission to launch on
an Ariane 5 from ESA’s Spaceport in Kourou,
before Ariane 6 takes over.

Juice will carry ten state-of-the-art
instruments, including the most powerful remote
sensing, geophysical, and in situ payloads ever
flown to the outer Solar System. Nine of the
instruments are led by European partners, and
one by NASA. Juice also includes an experiment
called PRIDE, which will perform precise
measurements using radio telescopes on Earth.
(Image credits: NASA/JUICE launch kit).
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The satel l i te is  bui lt  on a bus based on the TeLEOS 1
optical  earth observation satel l i te and is  to operate in
conjunction with this  satel l i te .  TeLEOS 2 carr ies a made-in-
Singapore Synthetic Aperture Radar (SAR) payload capable
of providing 1  m resolut ion data.  It  wi l l  be equipped with a
500 Giga Bytes onboard recorder for  recording the data
captured and a high-speed 800 Mbps downl ink.
Bui lding on the successful  complet ion and launch of
TeLEOS-1,  Singapore ’s  f i rst  made-in-Singapore commercia l
Earth Observation Satel l i te ,  th is  development is  designed
to further propel  the growth of Singapore ’s  space industry
and strengthen ST Electronic ’s
Whi le TeLEOS-1,  with an electro-optical  payload,  provides
up to s ix dayl ight imaging opportunit ies dai ly  a long the
equator ia l  belt ,  TeLEOS-2 wi l l  be equipped with a SAR
payload providing 24x7 day and night ,  a l l-weather imaging
opportunit ies .  Customers wi l l  be able to use the
complementary imagery services provided by ST
Electronic ’s  e lectro-optical  and SAR satel l i tes .
To further widen its  market reach and expand its  value-
added services in addressing the growing demand for
services re lat ing to marit ime secur ity ,  ST Electronics has
also s igned a Memorandum of Understanding with Col lecte
Local isat ion Satel l i tes (CLS) ,  a subsidiary of the French
Space Agency (CNES).  ( Image credits:  ISRO)

PSLV
TELEOS-2

India’s Polar Satellite Launch
Vehicle, or PSLV, will launch
the TeLEOS 2 satellite for
Singapore. TeLEOS 2 was
built in Singapore by ST
Electronics, and carries an
all-weather synthetic
aperture radar Earth
observation payload.

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 R O )  i s  t h e  s p a c e
a g e n c y  o f  t h e
G o v e r n m e n t  o f  I n d i a
h e a d q u a r t e r e d  i n  t h e
c i t y  o f  B a n g a l o r e .  I t s
v i s i o n  i s  t o  " h a r n e s s
s p a c e  t e c h n o l o g y  f o r
n a t i o n a l  d e v e l o p m e n t
w h i l e  p u r s u i n g  s p a c e
s c i e n c e  r e s e a r c h  a n d
p l a n e t a r y  e x p l o r a t i o n . "
T h e  P o l a r  S a t e l l i t e
L a u n c h  V e h i c l e  ( P S L V )  i s
a n  e x p e n d a b l e  m e d i u m -
l i f t  l a u n c h  v e h i c l e
d e s i g n e d  a n d  o p e r a t e d
b y  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 R O ) .  I t  w a s  d e v e l o p e d
t o  a l l o w  I n d i a  t o  l a u n c h
i t s  I n d i a n  R e m o t e
S e n s i n g  ( I R S )  s a t e l l i t e s
i n t o  s u n - s y n c h r o n o u s
o r b i t s ,  a  s e r v i c e  t h a t
w a s ,  u n t i l  t h e  a d v e n t  o f
t h e  P S L V  i n  1 9 9 3 ,
c o m m e r c i a l l y  a v a i l a b l e
o n l y  f r o m  R u s s i a .  P S L V
a l s o  l a u n c h e s  s m a l l  s i z e
s a t e l l i t e s  i n t o
G e o s t a t i o n a r y  T r a n s f e r
O r b i t  ( G T O ) .



DELTA IV HEAVY TO LAUNCH NROL-68

Delta Cryogenic Second Stage (DCSS) 
The Delta Cryogenic Second Stage is a cryogenic
l iquid hydrogen/l iquid oxygen-fueled vehic le ,
powered by a s ingle RL10C-2-1 engine that
produces 24,750 lbs (110.1 k i lo-Newtons) of thrust .
The DCSS propel lant tanks are structural ly r ig id and
constructed of formed aluminum plates ,  spun-
formed aluminum domes, and aluminum r ing
forgings. The tanks are insulated with spray-on
insulat ion and hel ium-purged insulat ion blankets.  An
equipment shelf  attached to the aft dome of the
DCSS l iquid oxygen tank provides the structural
mountings for vehic le electronics.
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A United Launch Al l iance (ULA) Delta IV Heavy rocket
is launching the NROL-68 mission for the National
Reconnaissance Office (NRO). Liftoff wil l  occur from
Space Launch Complex-37 (SLC-37) at Cape Canaveral
Space Force Station,  Florida.

Mission Overview:
When the United States needs eyes and ears in cr i t ica l  places where no human
can reach be it  over the most rugged terra in or through the most host i le terr i tory
it  turns to the NRO. The NRO is the Intel l igence Community agency responsible
for developing, acquir ing,  launching, and operat ing America’s reconnaissance
satel l i tes ,  as wel l  as operat ing associated data processing faci l i t ies in support of
nat ional secur ity .
The NRO uses a var iety of satel l i tes to meet mission needs—from smal l  sats to
more tradit ional ,  larger satel l i tes .  This a l lows the NRO to pursue a hybr id
architecture designed to provide global coverage against a wide range of
intel l igence requirements ,  carry out research and development efforts ,  and 
assist emergency and disaster re l ief efforts in the U.S. and around the 
world.  The NRO never loses focus on whom 
they are working to protect:  our 
nat ion and its c it izens.
(Credits :  Rocketbui lder .com).

Payload fair ing(PLF)
The payload fa ir ing (PLF) is a metal l ic tr i-sector
(three-piece shel l ) ,  5-meter diameter fa ir ing. 

The PLF encapsulates the spacecraft to protect i t
from the launch environment on the ascent .  The
vehic le ’s height ,  with the 65-ft (19.8-m) long PLF, is
approximately 235 ft (71 .6 m).



A Northrop Grumman Antares rocket will launch the CRS2 NG-19 (Cygnus) mission.
The launch date is currently targeted for April 21, 2023 (UTC).
A Northrop Grumman Antares rocket will launch the 20th Cygnus cargo freighter on the 19th
operational cargo delivery flight to the International Space Station. The mission is known as NG-19.
The rocket will fly in the Antares 230+ configuration, with two RD-181 first-stage engines and a
Castor 30XL second-stage. This will be the final flight of an Antares 230+ rocket before a redesign
with new U.S.-made engines.
Antares known during early development as Taurus II is an expendable launch system developed by
Orbital Sciences Corporation (now part of Northrop Grumman Innovation Systems after Northrop
Grumman acquired Orbital ATK) and the Yuzhnoye Design Bureau to launch the Cygnus spacecraft to
the International Space Station as part of NASA's COTS and CRS programs. Able to launch payloads
heavier than 5,000 kg (11,000 lb) into low-Earth orbit, Antares is the largest rocket operated by
Orbital ATK. Antares launches from the Mid-Atlantic Regional Spaceport and made its inaugural flight
on April 21, 2013.
Northrup Grumman Space Systems designs build and deliver space, defense, and aviation-related
systems to customers around the world. They acquired Orbital ATK in 2018 along with its launchers
and ongoing missions.
The NG-19 launch will be the last of the current version of the Antares rocket as Northrop works with
Firefly Aerospace on a new version that does away with the Ukrainian-built first stage and Russian
engines. While that new Antares vehicle is in development, Northrop plans to launch three Cygnus
spacecraft on SpaceX Falcon 9 rockets. (Credits: NASA)

ANTARES • NG-19
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S a t e l l i t e s  h a v e  b e e n  u s e d  t o  m e a s u r e
a i r  p o l l u t i o n  f r o m  s p a c e  f o r  y e a r s .  F o r
t h e  f i r s t  t i m e ,  a  s p a c e - b o r n e  s m o g
s e n s o r  w i l l  b e  a b l e  t o  p r o v i d e  d a t a  o n
t h e  d i s t r i b u t i o n  o f  a i r  p o l l u t a n t s  o v e r
A m e r i c a  n o n - s t o p  a n d  i n  r e a l - t i m e .  

SpaceX Launches - April 2023

A SpaceX Fa lcon  9  rocket  w i l l  l aunch  the  In te l sat-40e  miss ion  on  F r iday ,  Apr i l
7 ,  2023 ,  a t  5 :30  AM (UTC) .
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I n t e l s a t  4 0 e  i s  a n  a d v a n c e d  g e o s t a t i o n a r y  s a t e l l i t e  t h a t  w i l l
p r o v i d e  I n t e l s a t ’ s  g o v e r n m e n t  a n d  e n t e r p r i s e  c u s t o m e r s  a c r o s s
N o r t h  a n d  C e n t r a l  A m e r i c a  w i t h  h i g h - t h r o u g h p u t ,  “ c o a s t - t o -
c o a s t ”  s e r v i c e s .  T h e  s a t e l l i t e ’ s  c a p a b i l i t i e s  w i l l  s u p p o r t  t h e
g r o w i n g  n u m b e r  o f  c u s t o m e r s  t h a t  d e p e n d  o n  I n t e l s a t ’ s
m a n a g e d  s e r v i c e s  a n d  s o l u t i o n s  t o  e a s i l y  i n t e g r a t e  s a t e l l i t e
i n t o  t h e i r  o v e r a l l  n e t w o r k i n g  a n d  c o m m u n i c a t i o n s  s t r a t e g i e s .
H o s t e d  o n  t h e  I n t e l s a t  4 0 e  s a t e l l i t e  i s  N A S A ’ s  
T r o p o s p h e r i c  E m i s s i o n s :  M o n i t o r i n g  o f  P o l l u t i o n  ( T E M P O ) ,
a n  E a r t h  s c i e n c e  i n s t r u m e n t  t h a t  w i l l  o b s e r v e  a i r  
p o l l u t i o n  o v e r  N o r t h  A m e r i c a  i n  u n p r e c e d e n t e d  
d e t a i l .

F r o m  t h i s  v a n t a g e  p o i n t ,
T E M P O  w i l l  b e  a b l e  t o  d e t e c t
h o u r l y  c h a n g e s  i n  t h e
c o n c e n t r a t i o n s  o f  n i t r o g e n
o x i d e ,  o z o n e  a n d  f o r m a l d e h y d e
a b o v e  t h e  e n t i r e  U . S . ,  a l l o w i n g
s c i e n t i s t s  t h e  f i r s t  o p p o r t u n i t y
t o  m o n i t o r  n o t  o n l y  h o w  a i r
p o l l u t i o n  l e v e l s  v a r y  d u r i n g  t h e
d a y ,  b u t  a l s o  w h e r e  a i r
p o l l u t a n t s  f l o w  a s  a  r e s u l t  o f
a t m o s p h e r i c  p r o c e s s e s .  

T h e  n e w  s e n s o r ,  c a l l e d  T r o p o s p h e r i c
E m i s s i o n s :  M o n i t o r i n g  o f  P o l l u t i o n ,
o r  T E M P O ,  w i l l  b e  t h e  f i r s t
i n s t r u m e n t  o f  i t s  k i n d  t h a t  
w i l l  m e a s u r e  c o n c e n t r a t i o n s
o f  d a n g e r o u s  a i r  p o l l u t a n t s  
f r o m  g e o s t a t i o n a r y  o r b i t ,  t h e  
r i n g  2 2 , 0 0 0  m i l e s  
( 3 6 , 0 0 0  k i l o m e t e r s )  a b o v e  
t h e  e q u a t o r  w h e r e  s a t e l l i t e s
r e m a i n  o v e r  a  f i x e d  
s p o t  o n  E a r t h .  ( I m a g e
C r e d i t s :  S p a c e X )



A SpaceX Falcon Heavy rocket wi l l  launch the
ViaSat 3 Americas miss ion on Saturday,  Apr i l
8 ,  2023,  at  10:25 PM (UTC).  
The ViaSat-3 c lass of  Ka-band satel l i tes is
expected to provide vast ly  super ior
capabi l i t ies  in  terms of serv ice speed and
f lexibi l i ty  for  a  satel l i te p latform.  The f i rst
two satel l i tes wi l l  focus on the Americas and
Europe,  the Middle East ,  and Afr ica (EMEA) ,
respect ively ,  with the th i rd satel l i te p lanned
for  the Asia Pacif ic  (APAC) region,
complet ing Viasat 's  g lobal  serv ice coverage.
Each ViaSat-3 c lass satel l i te is  expected to
del iver  more than 1  terabit  per  second of
network capacity and to leverage high levels
of f lexibi l i ty  to dynamical ly  d i rect capacity to
where customers are located.
Each Viasat-3 a ims to provide more than one
terabit  a  second of broadband capacity from
geostat ionary orbit  (GEO) — three t imes
faster  than the operator ’s  ViaSat-2 satel l i te
that launched in 2017.

The f i rst  ViaSat-3 wi l l  focus on cover ing the
Americas .  The second,  target ing Europe,  the
Middle East ,  and Afr ica ,  remains on schedule
for  a launch in  the summer of 2023.  The
company plans to deploy the thi rd ViaSat-3
cover ing the Asia Pacif ic  region s ix months
later .
“We selected SpaceX as they cont inue to
demonstrate their  commitment to advancing
space technologies”  Dave Ryan,  Viasat ’s
pres ident of  space systems,  sa id in  a
statement .  “Their  proven technology is  both
powerful  and eff ic ient enough to thrust  a
ViaSat-3 spacecraft  c lose to geostat ionary
orbit . ”  (Credits :  SpaceX,  Viasat Inc . )
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https://blogs.nasa.gov/crew-6/


A  S p a c e X  F a l c o n  9  r o c k e t  w i l l  l a u n c h  t h e  T r a n s p o r t e r  7  m i s s i o n ,  a  r i d e s h a r e  f l i g h t  t o  a  s u n -
s y n c h r o n o u s  o r b i t  w i t h  n u m e r o u s  s m a l l  m i c r o s a t e l l i t e s  a n d  n a n o s a t e l l i t e s  f o r  c o m m e r c i a l
a n d  g o v e r n m e n t  c u s t o m e r s .  T h e  F a l c o n  9 ’ s  f i r s t  s t a g e  b o o s t e r  w i l l  r e t u r n  t o  L a n d i n g  Z o n e  4
a t  V a n d e n b e r g .
T r a n s p o r t e r  7  m i s s i o n  i s  a  f l i g h t  t o  a  s u n - s y n c h r o n o u s  o r b i t  w i t h  d o z e n s  o f  s m a l l
m i c r o s a t e l l i t e s  a n d  n a n o s a t e l l i t e s  f o r  c o m m e r c i a l  a n d  g o v e r n m e n t  c u s t o m e r s
I t  i s  a  d e d i c a t e d  r i d e s h a r e  m i s s i o n  b y  S p a c e X .  S p a c e X ’ s  S m a l l  S a t  R i d e s h a r e  P r o g r a m
p r o v i d e s  s m a l l  s a t e l l i t e  o p e r a t o r s  w i t h  r e g u l a r l y  s c h e d u l e d ,  d e d i c a t e d  F a l c o n  9  r i d e s h a r e
m i s s i o n s  t o  S S O  f o r  E S P A  c l a s s  p a y l o a d s  f o r  a s  l o w  a s  $ 2 7 5 , 0 0 0  p e r  m i s s i o n ,  w h i c h
i n c l u d e s  u p  t o  5 0 k g  o f  p a y l o a d  m a s s .
T h e  e n g i n e  o f  t h i s  s p a c e f l i g h t :  T h e  M e r l i n  e n g i n e  i s  a  r o c k e t  e n g i n e  d e v e l o p e d  b y  S p a c e X
t h a t  u s e s  a  c o m b i n a t i o n  o f  r o c k e t - g r a d e  k e r o s e n e  a n d  l i q u i d  o x y g e n  a s  f u e l .  I t  i s  d e s i g n e d
t o  p r o v i d e  h i g h  t h r u s t  a n d  r e l i a b i l i t y  f o r  u s e  i n  t h e  c o m p a n y ' s  F a l c o n  9  a n d  F a l c o n  H e a v y
r o c k e t s .  T h e  M e r l i n  1 D  e n g i n e  r e p r e s e n t s  a  s i g n i f i c a n t  i m p r o v e m e n t  o v e r  i t s  p r e d e c e s s o r ,
M e r l i n  1 C .  I t  f e a t u r e s  a  n u m b e r  o f  e n h a n c e m e n t s  t h a t  m a k e  i t  m o r e  p o w e r f u l ,  r e l i a b l e ,  a n d
e f f i c i e n t .  T h e  e n g i n e  p r o d u c e s  1 9 0 , 0 0 0  p o u n d s  o f  t h r u s t  a t  s e a  l e v e l  a n d  2 1 0 , 0 0 0  p o u n d s  o f
t h r u s t  i n  v a c u u m ,  w h i c h  i s  m o r e  t h a n  5 0 %  g r e a t e r  t h a n  t h e  M e r l i n  1 C  e n g i n e .
T h e  i m p r o v e d  p e r f o r m a n c e  o f  t h e  M e r l i n  1 D  e n g i n e  i s  d u e  t o  a  n u m b e r  o f  f a c t o r s .  I t  h a s  a
h i g h e r  c h a m b e r  p r e s s u r e ,  w h i c h  a l l o w s  f o r  m o r e  e f f i c i e n t  c o m b u s t i o n  a n d  h i g h e r  t h r u s t .  I t
a l s o  h a s  a n  e x p a n d e d  n o z z l e ,  w h i c h  a l l o w s  f o r  b e t t e r  e x p a n s i o n  o f  e x h a u s t  g a s s e s  a n d
h i g h e r  t h r u s t  i n  a  v a c u u m .  I n  a d d i t i o n ,  t h e  e n g i n e  f e a t u r e s  a  m o r e  a d v a n c e d  t u r b o p u m p  t h a t
c a n  d e l i v e r  m o r e  f u e l  a n d  o x i d i z e r  t o  t h e  c o m b u s t i o n  c h a m b e r  a t  a  f a s t e r  r a t e .  ( C r e d i t s :
S p a c e X )
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When to  watch  in  2023:  
Late  even ing Apr i l  2 1  unt i l
dawn Apr i l  22  –  or  l a te
even ing Apr i l  22  unt i l  dawn
Apr i l  23  w i l l  be  best .  The
pred ic ted peak i s  1 :06 UTC
on Apr i l  23 .  That  i s  6 .36
AM on Apr i l  23 .  And the
peak of  the  Lyr ids  i s
nar row.
Radiant :  Rises  before
midn ight ,  h ighest  in  the
sky  a t  dawn .
Nearest  moon phase:  I n
2023 ,  new moon fa l l s  on
Apr i l  20 .  There  w i l l  be  no
moon in  the  sky  dur ing the
peak morn ings  fo r  2023 ’s
Lyr id  meteor  shower .
Durat ion  of  shower :  Apr i l
14  to  Apr i l  30 .
Peak:
22–23 Apr  in  Ind ia .
Up to  18  meteors  per  hour .
Expected meteors  at  peak ,
under  idea l  condit ions :  I n
a  dark  sky  w i th  no moon ,
you might  see 10  to  15
Lyr ids  per  hour .  The Lyr ids
are  known for  uncommon
surges  that  can somet imes
br ing ra tes  o f  up to  100
per  hour ! .
Parent  Comet:  
C/1861  G1  (Thatcher ) .
Where:
I n  both  Hemispheres .

About the Lyrid meteor shower parent comet
Most meteor showers are caused by debr is f rom a passing comet.
For the Lyr ids ,  the comet is named Comet Thatcher .  Astronomers
f i rst  not iced th is comet in 1861 ,  around the t ime of i ts last
per ihel ion ,  or c losest point to the sun.  I t  takes 417 years to go
around the sun once. I ts path br ings i t  with in the Earth ’s orbit ,
then i t  goes real ly far away.  How far? I t  goes to a distance of 110
astronomical  units (AU).  That ’s 110 t imes farther from the sun than
we are.  So Comet Thatcher is now far away,  st i l l  t ravel ing
outward,  away from our sun.  I t ’ l l  reach i ts farthest point from the
sun around the year 2283 and then begin i ts return tr ip .
The Lyr id meteor shower – spawned by th is comet – seems to
outburst ,  or produce an unexpectedly large number of meteors ,
every 60 years .  The next Lyr id outburst is due in 2042. The
outbursts happen because of the planets ’  reshaping the long tra i l
of comet debr is left  behind by Comet Thatcher in i ts long orbit .
This debr is is what intercepts Earth ’s orbit  year ly ,  to create the
meteor shower.
Discovery of Comet Thatcher
Alfred E.  Thatcher from New York City discovered th is comet –
now off ic ia l ly  C/1861 G1 (Thatcher) – on Apr i l  5 ,  1861 .  At that t ime
the comet was in the direct ion of our sky’s north polar region,
toward what we see as the constel lat ion Draco. Alfred Thatcher
was using a 4.5-inch-diameter (11cm) refract ing te lescope,
magnify ing 30 t imes.  The comet was shin ing at magnitude 7.5 ,
fa inter than the unaided eye can see.  But over the next few
weeks,  as the comet approached both the sun and the Earth ,  i t
br ightened considerably .  I t  became vis ib le to the eye and
remained so unt i l  i t  d isappeared into the evening twi l ight in ear ly
June 1861 .
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M e r c u r y  w i l l  r e a c h  i t 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  i n  i t s  M a r – A p r  2 0 2 3  e v e n i n g
a p p a r i t i o n .  I t  w i l l  b e  s h i n i n g  b r i g h t l y  a t  m a g  - 0 . 0 .
F r o m  D e l h i ,  t h i s  a p p a r i t i o n  w i l l  n o t  b e  o n e  o f  t h e  m o s t  p r o m i n e n t  a n d  t r i c k y  t o
o b s e r v e ,  r e a c h i n g  a  p e a k  a l t i t u d e  o f  1 8 °  a b o v e  t h e  h o r i z o n  a t  s u n s e t  o n  1 2  A p r  2 0 2 3 .
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M e r c u r y  w i l l  f a d e  r a p i d l y
t o w a r d s  t h e  e n d  o f  t h e
a p p a r i t i o n  a s  i t  h e a d s  t o w a r d s
i n f e r i o r  c o n j u n c t i o n  w h e n  i t
w i l l  p a s s  b e t w e e n  t h e  E a r t h
a n d  S u n .  A t  i n f e r i o r
c o n j u n c t i o n ,  t h e  p l a n e t  t u r n s
i t s  u n i l l u m i n a t e d  s i d e  t o w a r d s
t h e  E a r t h ,  a n d  s o  a p p e a r s  a s  a
t h i n ,  b a r e l y  i l l u m i n a t e d
c r e s c e n t .
S i n c e  M e r c u r y  c a n  o n l y  e v e r
b e  o b s e r v e d  i n  t h e  t w i l i g h t ,  i t
i s  p a r t i c u l a r l y  d i f f i c u l t  t o  f i n d
w h e n  i t  i s  i n  a  t h i n  c r e s c e n t
p h a s e .  T h u s ,  i t  w i l l  b e
s i g n i f i c a n t l y  e a s i e r  t o  s e e  i n
t h e  d a y s  b e f o r e  i t  r e a c h e s  i t s
h i g h e s t  p o i n t  i n  t h e  s k y  t h a n  i n
t h e  d a y s  a f t e r .

M e r c u r y  w i l l  s h o w  u p  i n  t h e  e v e n i n g  s k y  t h e  l a s t  f e w
d a y s  o f  M a r c h .  W h a t ’ s  m o r e ,  i t ’ l l  r e a c h  i t s  g r e a t e s t
e l o n g a t i o n  o n  A p r i l  1 2 ,  2 0 2 3 .  A s  a  b o n u s ,  M e r c u r y  i s
n e a r  d a z z l i n g  V e n u s  i n  t h e  e v e n i n g  s k y .  A l s o ,  i t  p a i r s
u p  w i t h  J u p i t e r  o n  M a r c h  2 7 ,  b u t  f i n d i n g  t h e m  m a y
b e  d i f f i c u l t  b e c a u s e  t h e y  a r e  l o w  o n  t h e  h o r i z o n .  B y
t h e  w a y ,  t h i s  i s  t h e  b e s t  M e r c u r y  e l o n g a t i o n  o f  t h e
y e a r  f o r  t h e  N o r t h e r n  H e m i s p h e r e .  C r e d i t s :
E a r t h s k y . o r g

W h e r e  t o  l o o k :  L o o k  f o r
M e r c u r y  i n  t h e  s u n s e t
d i r e c t i o n ,  a s  s o o n  a s  t h e  s k y
b e g i n s  t o  d a r k e n .  I f  y o u  c a n ’ t
s e e  i t ,  t r y  s w e e p i n g  f o r
M e r c u r y  w i t h  b i n o c u l a r s .  I t
m i g h t  s u r p r i s e  y o u ,  a n d  p o p
i n t o  v i e w .
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  t h e  l a s t  f e w  d a y s
o f  M a r c h .  H o w e v e r ,  i t  f a d e s
r a p i d l y  a f t e r  e l o n g a t i o n  a n d
i t ’ l l  d i s a p p e a r  f r o m  v i e w
a b o u t  t h e  3 r d  w e e k  o f  t h e
m o n t h .  A l s o ,  a  v e r y  t h i n
w a x i n g  c r e s c e n t  m o o n  w i l l  b e
n e a r  M e r c u r y ,  l o w  o n  t h e
h o r i z o n  o n  A p r i l  2 1 ,  a n d  m a y
g u i d e  y o u  t o  i t  a r o u n d  3 0
m i n u t e s  a f t e r  s u n s e t .  
G r e a t e s t  e l o n g a t i o n :  I s  a t
1 2 . 2 1  A M  o n  A p r i l  1 2 ,  2 0 2 3 .
T h e  g r e a t e s t  e l o n g a t i o n ,
t h o u g h  i t  o c c u r s  a t  m i d n i g h t
b u t ,  i t  w i l l  b e  v i s i b l e  t h e  n e x t
d a y  a f t e r  s u n s e t  a s  w e l l .

https://earthsky.org/moon-phases/waxing-crescent/


A p r i l  9  t h r o u g h  1 2 ,  t h e  “ e v e n i n g  s t a r , ”
V e n u s ,  w i l l  c o n j u n c t  t h e  P l e i a d e s  S t a r
C l u s t e r .  T h i s  e v e n t  w i l l  b e  e a s y  f o r
b e g i n n e r s  t o  f i n d  i n  t h e  s k y  w i t h  t h e
b r i g h t  p l a n e t  n e s t l e d  b e t w e e n  t h e
c o n s t e l l a t i o n s  H y a d e s  a n d  T a u r u s .  V e n u s
w i l l  p a s s  2 . 5  d e g r e e s  s o u t h  o f  t h e
P l e i a d e s  o n  A p r i l  1 0  a n d  1 1 .  
T h e  b e s t  t i m e  t o  s e e  t h e  
c o n j u n c t i o n  i s  j u s t  a f t e r  
s u n s e t ,  b o t h  d a y s ,  b e f o r e  
t h e  o b j e c t s  d i p  b e l o w  
t h e  w e s t e r n  
h o r i z o n .  
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V E N U S ,  T H E  P L A N E T  O F  L O V E ,
V I S I T S  T H E  S E V E N  S I S T E R S

Con junc t i ons  o f  Venus
and  t he  P l e i ades  
happen  yea r l y ,  bu t  t he
p l ane t  passes  
t h rough  t he  c l u s te r  
on l y  once  eve r y  e i gh t
yea r s .  Th i s  r a re r  even t  
l a s t  occu r red  on  
Ap r i l  3 ,  2020 ,  and  w i l l  
h appen  aga i n  on  Ap r i l  3 ,  
2028 .
The  v i ew  as  seen  f rom B i nocu l a r
#1 1 : Jenopa tem 10x  50  W.  
Magn i f i c a t i on  10x (0 . 1 7D ) .  Ex i t  pup i l  -  5mm.  
FOV -  7 . 3  deg rees .  (C red i t s :S te l l a r i um)

P l e i a d e s

U s e  a  b i n o c u l a r  t o  s p o t  t h e  p l a n e t  a n d  t h e  s t a r  c l u s t e r  i n  t h e  s a m e  f i e l d  o f  v i e w .   W i t h
o r  w i t h o u t  a  b i n o c u l a r  t h i s  i s  a  w o n d e r o u s  s c e n e ,  e s p e c i a l l y  a s  t h e  s k y  d a r k e n s  f u r t h e r .  
 V e n u s  s e t s  2 0 5  m i n u t e s  a f t e r  s u n s e t  w i t h  t h e  e n d  o f  t w i l i g h t  o c c u r r i n g  9 0  m i n u t e s
e a r l i e r ,  t h o u g h  d o  n o t  w a i t  u n t i l  t h e  p l a n e t  a n d  t h e  s t a r  c l u s t e r  a r e  t o o  l o w  i n  t h e  s k y .   

T h e  P l e i a d e s  a n d  o t h e r  s i m i l a r  s o - c a l l e d
o p e n  c l u s t e r s  o r  g a l a c t i c  c l u s t e r s  a r e  u s e d
a s  b e n c h m a r k s  f o r  t h e  a g e s  o f  s t a r s .   T h e
c l u s t e r  h a s  m a n y  b l u e  s t a r s ,  i n d i c a t i n g  a
y o u n g e r  a g e .   T h a t  i s ,  b r i g h t  b l u e  s t a r s
t e n d  t o  c o n s u m e  t h e i r  n u c l e a r  f u e l s  

   q u i c k e r  t h a n  t h e  s u n  a n d  m o r p h  i n t o
t h e i r  n e x t  s t e l l a r  s t a g e s  a s  r e d

 g i a n t s  a n d  r e d  s u p e r g i a n t s .

A l s o  k n o w n  a s  t h e  " S e v e n
S i s t e r s "  a n d  M e s s i e r  4 5 ,

t h e  o b j e c t  d e r i v e s  i t s
E n g l i s h  n a m e  f r o m  
G r e e k  l e g e n d .  T h e

P l e i a d e s  a r e  t h e  
s e v e n  d a u g h t e r s  
o f  t h e  T i t a n  g o d  

A t l a s  a n d  t h e  o c e a n
n y m p h  P l e i o n e .

D u r i n g  a n  a n c i e n t  w a r ,
A t l a s  r e b e l l e d  a g a i n s t
Z e u s ,  t h e  k i n g  o f  t h e

g o d s ,  w h o  s e n t e n c e d  h i s
f o e  t o  f o r e v e r  h o l d  u p  t h e  

h e a v e n s  o n  h i s  s h o u l d e r s .  T h e
s i s t e r s  w e r e  s o  s a d  t h a t  Z e u s

a l l o w e d  t h e m  a  p l a c e  i n  t h e  s k y  i n
o r d e r  t o  b e  c l o s e  t o  t h e i r  f a t h e r .

https://www.canva.com/design/DAFWDYtScjI/edit
https://www.canva.com/design/DAFWDYtScjI/edit
https://www.canva.com/design/DAFWDYtScjI/edit
https://www.canva.com/design/DAFWDYtScjI/edit
https://www.canva.com/design/DAFWDYtScjI/edit
https://www.canva.com/design/DAFWDYtScjI/edit
https://www.canva.com/design/DAFWDYtScjI/edit
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CONJUNCTIONS FOR THE MONTH
C o n j u n c t i o n  -  O c c a s i o n a l l y  t w o  o r  m o r e  o b j e c t s  m e e t  u p  w i t h  e a c h  o t h e r  i n  o u r  s k y .
A s t r o n o m e r s  u s e  t h e  w o r d  c o n j u n c t i o n  t o  d e s c r i b e  t h e s e  m e e t i n g s .  T e c h n i c a l l y
s p e a k i n g ,  o b j e c t s  a r e  s a i d  t o  b e  i n  c o n j u n c t i o n  i n  t h a t  i n s t a n t  w h e n  t h e y  h a v e  t h e
s a m e  r i g h t  a s c e n s i o n  o n  o u r  s k y ’ s  d o m e .  P r a c t i c a l l y  s p e a k i n g ,  o b j e c t s  i n
c o n j u n c t i o n  w i l l  l i k e l y  b e  v i s i b l e  n e a r  e a c h  o t h e r  f o r  s o m e  d a y s .
T h e  w o r d  c o n j u n c t i o n  c o m e s  f r o m  L a t i n ,  m e a n i n g  t o  j o i n  t o g e t h e r .  M a y b e  y o u
r e m e m b e r  t h e  o l d  C o n j u n c t i o n  J u n c t i o n  c a r t o o n s  f r o m  t h e  1 9 7 0 s .  I n  l a n g u a g e ,
c o n j u n c t i o n s  r e l a t e  t o  c l a u s e s  b r o u g h t  t o g e t h e r  i n  s e n t e n c e s  w i t h  w o r d s  l i k e  a n d .  I n
a s t r o n o m y ,  c o n j u n c t i o n s  r e l a t e  t o  t w o  o r  m o r e  o b j e c t s  b r o u g h t  t o g e t h e r  i n  t h e  s k y .
A n  a s t r o n o m i c a l  c o n j u n c t i o n  d e s c r i b e s  a  f e w  d i f f e r e n t  t y p e s  o f  m e e t i n g s .  T h e  f i r s t
t w o  t y p e s  w e ’ r e  d e s c r i b i n g  h e r e  –  i n f e r i o r  a n d  s u p e r i o r  c o n j u n c t i o n s  –  i n v o l v e  t h e
s u n  a n d  t h u s  c a n ’ t  b e  s e e n .
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Place: Chennai / Date: 26th April / Time:8.30PM

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

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

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

  C o n j u n c t i o n  o f  V e n u s  a n d  P l e i a d e s .  
On A p r  1 1 ,  2 0 2 3 .  t he  b r i gh te s t  p l a ne t  w i l l
a ppea r  ve r y  c l o se  t o  t he  s t a r  c l u s t e r
P l e i ades .  The  pa i r  w i l l  be  seen  t oge the r  i n
t he  ea r l y  e ven i ng .  They  w i l l  be  i n  t he
wes te r n  d i r e c t i on .  Venus  i s  a t  a  magn i t ude
o f  -3 . 95  and  P l e i ades  ha s  a  magn i t ude  o f
- 1 . 59 .

Place: Chennai / Date: 11th April/ Time:7.30PM

Venus

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

Place: Chennai / Date: 16th April/ Time: 4.30AM



Have you ever wondered about travel ing at the speed of l ight? Light is extremely fast , isn’t it? It would
take a second to orbit the earth along the equator 7.5 t imes at the speed of l ight. It would take only
around 3.11 minutes to travel to Mars at that speed. We could reach the sun in just 8.3 minutes! That’s a
great speed, isn’t it? Well… it is not. Compared to the size of the universe, that speed is nothing. It
would take you 4 whole years to reach our nearest star. It would take you thousands of years to cross
only our own galaxy with that speed. Umm… too slow.
Perhaps we wil l  never be able to cross the galaxy. Or maybe, we can! Wormholes are a connection
between widely separated regions of space and time. They can make you reach any place in the entire
universe in a very short t ime. Imagine two points-A and B on a sheet of paper. The shortest path
possible between them is a straight l ine. Unti l… you fold the paper and make the points touch each
other. Now the shortest path possible is directly from A to B! That is what a wormhole basical ly is . A
wormhole folds the entire space-time and connects the two points together. 
But is it even possible to make a wormhole? Yes- a group of physicists at Caltech have created a
holographic quantum wormhole with the use of quantum computers. In 1997, physicist Juan Maldacena
along with physicist Lenard Susskind proposed that a connection between two black holes via a
wormhole is mathematical ly equivalent to the quantum entanglement of two particles. So, by creating a
configuration of entangled particles we are also creating something equivalent to a wormhole. This does
not mean that the physicists created a physical wormhole in space-time. Rather, the physicists, using a
quantum computer, manipulated quantum entangled particles in space-time that simulated the behavior
of a wormhole. The hologram of the wormhole the physicists created was quantum. But sti l l ,  i t was a
great leap towards creating wormholes that can take you anywhere in the universe. Maybe, one day we
can reach anywhere in the entire universe in under seconds. But t i l l  then we have a long way to go!

Wormholes Sourajit Mandal
iAstronomer member

STUDENT'S CORNER
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What if the sun was a
blue star?? Vetrivel T

iAstronomer member
Like any visible l ight, sunl ight contains al l  colors of
the rainbow. But how we see a star depends on how
hot the star is . The coolest stars in the universe of
about 1 ,750 C and emit more red l ight, whi le the
hottest stars have temperatures over 40,000 C and
looker bluer. Our sun has a surface temperature of
6,000 C. So, it emits an almost equal amount of
blue and red wavelengths. If you could see the sun
from space, it would appear white. Yeah, hang on a
second. It isn’t yel low? The sun appears yel low to
you because of Earth’s nitrogen-rich atmosphere.
Red l ight and yel low l ight have longer wavelengths
and can reach your eyes easier. Blue l ight has a
short wavelength and scatters more, giving the sky
its blue color. But if our Sun was a blue star , you’d
never get to see a spectacular orange sunset again.
Oh, and also you’d get fr ies instantly. 



L e t ’ s  t a k e  a  l o o k  a t  a  c o u p l e  o f  b r i g h t  b l u e  s t a r s  t h a t  w e  k n o w  o f .  O n  t h e  c o o l e r  e n d
o f  t h e  b l u e  s t a r  s p e c t r u m  i s  R i g e l ,  t h e  b r i g h t e s t  i n  t h e  O r i o n  c o n s t e l l a t i o n .  I t s  s u r f a c e
t e m p e r a t u r e  i s  a b o u t  1 1 , 0 0 0  C .  R i g e l ’ s  d i a m e t e r  i s  7 9  t i m e s  l a r g e r  t h a n  o u r  s t a r ' s .   I f
o u r  S u n  w a s  t h a t  l a r g e ,  I t  w o u l d  s w a l l o w  M e r c u r y .  A n d  t e m p e r a t u r e s  o n  E a r t h  w o u l d
i n c r e a s e  i m m e n s e l y .  I f  w e  i m a g i n e  o u r  S u n  o n  t h e  h i g h e r  e n d  o f  t h e  b l u e  s t a r
s p e c t r u m ,  i t  c o u l d  b e  l i k e  E t a  C a r i n a e .  W i t h  s u r f a c e  t e m p e r a t u r e s  o f  4 0 , 0 0 0  C ,  t h i s
s t a r  i s  o v e r  s i x  t i m e s  h o t t e r  t h a n  t h e  S u n .  I f  o u r  S u n  w a s  t h a t  h o t ,  i t  w o u l d  b e  f i v e
m i l l i o n  t i m e s  b r i g h t e r  t h a n  i t  i s  t o d a y .  V i o l e n t  e j e c t i o n s  o f  p l a s m a  w o u l d  s c o r c h  o u r
p l a n e t  r e g u l a r l y .  A n d  t h e  S u n  w o u l d  d r e n c h  u s  i n  l e t h a l  a m o u n t s  o f  U V  r a d i a t i o n .
T h e r e ’ s  n o  w a y  y o u  c o u l d  s u r v i v e  t h e  h e a t .  O k ,  l e t ’ s  i m a g i n e  t h a t  y o u r  b o d y  w a s  s u p e r
r e s i s t a n t  t o  t h i s  e x t r e m e  h e a t .  T h e r e  w o u l d  s t i l l  b e  t h a t  e n o r m o u s  a m o u n t  o f  U V
r a d i a t i o n  t o  d e a l  w i t h .  
A  s t a r  l i k e  E t a  C a r i n a e  h a s  a  l i v e  f a s t ,  d i e  y o u n g  l i f e s t y l e .  A t  i t s  y o u n g  a g e  o f  a b o u t  3
m i l l i o n  y e a r s ,  i t ’ s  a l r e a d y  n e a r i n g  t h e  e n d  o f  i t s  f u e l  s u p p l y .  I t  c o u l d  e x p l o d e  i n t o  a
s u p e r n o v a  s o m e t i m e  w i t h i n  t h e  n e x t  1 0 0 , 0 0 0  y e a r s .  T h e  e a r l i e s t  l i f e  o n  o u r  p l a n e t
d a t e s  b a c k  t o  a b o u t  3 . 7  b i l l i o n  y e a r s  a g o .  A t  t h a t  p o i n t ,  o u r  S u n  w a s  a l r e a d y  8 0 0
m i l l i o n  y e a r s  o l d .  B a c k  t h e n ,  i f  t h e  S u n  b u r n e d  a s  h o t  a n d  b r i g h t  a s  E t a  C a r i n a e ,  i t
w o u l d  h a v e  e x p l o d e d  a s  a  s u p e r n o v a  h u n d r e d s  o f  m i l l i o n s  o f  y e a r s  b e f o r e  t h e r e  w a s
l i f e  a n y w h e r e  n e a r b y .  S o ,  o u r  l i v e s  s e e m  b e t t e r  w i t h  t h e  S u n  b u r n i n g  a t  i t s  c u r r e n t
t e m p e r a t u r e .

Ganymede is the largest moon in our solar system. This largest moon was discovered by the Italian
astronomer Galileo Galilei on 7th January 1610. The German astronomer Simon Marius also
discovered this moon independently and named it Ganymede in Greek mythology. This moon has a
diameter of about 5,270 km and is also larger than the planet Mercury and the dwarf planet Pluto.
Ganymede’s composition is roughly half rock and half ice by mass. The interior of the Ganymede
consists of an iron-rich core with a radius of 1,500 km and is surrounded by a rocky lower mantle
which is covered with a layer of ice about 700 km thick. Its iron core also produces a magnetic field
that is one percent stronger than earth’s magnetic field. 
In the year 1996, the Spacecraft named “Galileo Spacecraft”, launched by NASA discovered that the
moon which has its own magnetic field is Ganymede. It is also discovered that Ganymede’s magnetic
field is possibly formed by convection within its liquid iron core and also formed by the tidal forces
of Jupiter. This magnetic field also causes auroras around the north and south poles of the moon. 

GANYMEDE, THE BIGGEST MOON
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S. Shree Vishwajith
Club student

Such auroras look like glowing light with hot and electrified gas. As the Ganymede is closer to
Jupiter, the change in the magnetic field of Jupiter causes changes in the auroras of Ganymede. This
satellite could store more salt water than Earth.      
With the help of the Hubble Space Telescope, researchers have traced that there is a thin oxygen
atmosphere found on Ganymede. Based on the temperature during the daytime which falls between
the level of -297 degrees F and -171 degrees F, they have also identified that Ganymede may be the
coldest satellite on the planet Earth. Ganymede is coldest because of the absence of a dense
atmosphere to observe the heat from the sunlight as compared to the range of sunlight received by
the Earth. 



The Vainu Bappu Observatory is an astronomical observatory located in the town of Kavalur, near the city of
Vellore, in the southern Indian state of Tamil Nadu. The observatory is named after the renowned Indian astronomer
and astrophysicist Vainu Bappu, who played a crucial role in establishing modern-day Indian astrophysics. The
observatory was established in 1968 under the auspices of the Indian Institute of Astrophysics, and its primary aim
was to conduct research in the field of astrophysics and to provide a platform for Indian scientists to engage in
cutting-edge astronomical research. The Vainu Bappu Observatory is located on the top of a hil l in the Eastern
Ghats, at an altitude of 725 meters above sea level. This location provides an excellent environment for
astronomical observations, with minimal l ight pollution and a clear view of the night sky. The observatory has
several telescopes, including a 2.3-meter telescope, which is the largest telescope in Asia at the time of its
installation in 1986. 

VAINU BAPPU
OBSERVATORY:
A WINDOW TO
THE UNIVERSE
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Nikhilesh Balamurali
iAstronomer member

The observatory regularly conducts workshops and training programs for students
and teachers, promoting an interest in astronomy and encouraging young people to
pursue careers in science. The observatory also organizes public lectures and sky-
watching sessions, where visitors can observe celestial objects through telescopes
and learn about the latest astronomical discoveries. In conclusion, the Vainu Bappu
Observatory is a premier astronomical observatory in India, named after one of the
most distinguished Indian astronomers. The observatory is equipped with state-of-
the-art telescopes and scientific instruments, and it has played a crucial role in the
advancement of Indian astrophysics. The observatory's commitment to education
and public outreach has helped to popularize astronomy in India and has inspired
countless young people to pursue careers in science. It is a type of reflector
telescope.

This telescope was used for several important
astronomical discoveries, including the discovery of
a new type of star known as the hot subdwarf. The
2.3-meter telescope is a Ritchey-Chrétien type
telescope, which is a type of reflecting telescope
with a flat secondary mirror. This design allows for a
large field of view, which is essential for studying
objects such as galaxies and clusters of stars. The
telescope is equipped with several scientific
instruments, including a spectrograph, which is used
to study the properties of stars and galaxies. The
telescope is also equipped with a high-speed
camera, which is used to study objects such as
asteroids and comets. In addition to the 2.3-meter
telescope, the Vainu Bappu Observatory also has a
1.3-meter telescope used for spectroscopic
observations of stars and galaxies.

This telescope is equipped with a high-resolution spectrograph, which is used to
study the chemical composition of stars and the properties of interstellar gas. The
observatory also has a 0.7-meter telescope, which is used for photometric
observations of variable stars and monitoring the brightness of active galactic nuclei.



LAIKA, FIRST
ANIMAL TO

SPACE
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We all very well know who the first man was to go into Earth’s orbit. He was Yuri Gagarin. But do you
know who the first animal in space was? In this short passage, I will tell you all about our hero, Laika.
Laika, a lady dog was the first living being and animal to travel into low Earth orbit. 
After the well-deserved success of Sputnik 1 on October 1957, the Soviet leader Nikita Khrushchev
wanted a satellite to be launched on November 7, 1957, the Fortieth anniversary of the October
Revolution. The building of a new sophisticated satellite had already started but would not have been
built by December. Nikita wanted his engineers to build a “Space Spectacular”, a satellite that would
repeat the triumph of Sputnik 1. It was decided that a dog would be sent instead of Humans. The
building of the satellite started on 10th October, which meant they had less than 4 weeks. So, it was a
complete rush building that satellite. The satellite had life-supporting systems. It had an oxygen
generator, plenty of food (in jelly form), a special fan designed to keep the dog warm, and a fitted bag
to remove waste in the seven-day trip. An electrocardiogram would also be attached to the dog to
calculate its heart rate.

Navya Kiran
SUMMER CAMP ,STUDENT

Then the search for stray dogs began. The Soviet Union chose Moscow stray dogs as they were strong
and were able to bear the cold weather. Laika was a 5kg 3-year-old mongrel. People gave her various
names like Zuchkha and Limonchick, but the Soviet Union named her Laika because it was the Russian
name for several breeds of dog. Just one day before the launch, Vladimir Yazdovsky took Laika to his
home and allowed her to play with his children. He said, “Laika has very less time to live. So, I had to do
something nice for her.”
Finally, the much-awaited day came. Laika was groomed and put into a fancy space suit. They put Laika
into Sputnik 2 and started the countdown. 3…2….1- BOOM!! With a loud thud, Sputnik 2 set off into the
blue sky. The scientists knew that Laika won’t be able to survive, and that’s why there was no
excitement on the faces of anyone.
Scientists checked the update about the satellite. And they found out that one of Sputnik 2’s parts has
not been released! She saw the jelly food in a distance and ate it all up. The part that had not been
released was causing extreme heat. Feeling sleepy, she lay down to sleep. But, she never woke up.
There were envelopes made for her. Stamps were made with her name and photo on them. Even
statues were made for the extraordinary young mongrel. This mission was a learning for us humans,
through which we got to know after some tests that though animals wouldn’t survive in space, humans
have that kind of tolerance, and thus it was clear that
humans can survive in space. 
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Daksh Rathi, Club student
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Moon and Venus conjunction captured by Mr. Ranjith
Kumar E, Senior Educator, SPACE
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Milkyway captured by Mr. Ankur Chabra, Educator, SPACE

Orion Nebula captured by Mr. Neeraj Ladia,
CEO, GAPL

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

Moon and Venus Conjunction, 
Mr. Neeraj Ladia, CEO, GAPL

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

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



Christiaan Huygens born April 14, 1629, in the
Hague—died July 8, 1695, The Hague), a Dutch
mathematician, astronomer, and physicist, who
founded the wave theory of light, discovered the
true shape of the rings of Saturn and made original
contributions to the science of dynamics—the study
of the action of forces on bodies. Around 1654 he
devised a new and better way of grinding and
polishing lenses. Using one of his own lenses,
Huygens detected, in 1655, the first moon of Saturn.
The following year he discovered the true shape of
the rings of Saturn. Using his improved telescope,
he distinguished the stellar components of the Orion
nebula in 1656. His interest, as an astronomer, in
the accurate measurement of time then led him to
his discovery of the pendulum as a regulator of
clocks.

Jan Oort, in full Jan Hendrik Oort, (born April 28,
1900, Franeker, Netherlands—died November 5, 1992,
Leiden), Dutch astronomer who was one of the most
important figures in 20th-century efforts to
understand the nature of the Milky Way Galaxy. In
the early 1950s, Oort used radio astronomy to
determine that the Sun is about 30,000 light-years
from the center of the galaxy and takes 225 million
years to complete an orbit around it. The discovery
in 1951 of the 21-cm radio waves provided him with a
new method for mapping the spiral structure of the
galaxy. In 1950 Oort proposed that comets with very
long periods originate from a vast cloud of small
bodies that orbit the Sun at a distance of about one
light-year. The existence of this region, which was
named the Oort Cloud, eventually came to be
accepted by most astronomers. 

Christiaan Huygens
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In  1845,  f ive years after  Dr .  J .  W. Draper
captured the f i rst  photograph of  the fu l l  moon,
French phys ic ists  Leon Foucaul t  and Louis
F izeau made the f i rst  successfu l  photograph of
the sun.  Photography was in i ts  infancy and the
widespread use of  photography in astronomy
was st i l l  decades away when F izeau and
Foucaul t  turned the i r  camera toward the
br ightest  object in  Earth 's  sky .  In  a major
technologica l  feat  at  the t ime,  the pa i r  pointed
thei r  camera at  Earth ’s  star ;  af ter  an exposure of
just  1/60th of  a second,  the photo was made.
Work ing with s imi lar  too ls  as Draper ,  the duo
created a daguerreotype about 4 .7 inches in
d iameter .

HEY SUN! SAY CHEESE!!
HISTORICAL EVENTS HAPPENED IN APRIL
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The naked eye ,  of  course ,  cannot see the sun in
a l l  i ts  g lory dur ing the day ,  but instead
witnesses ,  at  best ,  part ia l  bursts at  sunr ise or
sunset .  To see the ent i re ,  br i l l iant  sphere at
once ,  as the ear ly  v iewers of  Foucaul t  and Louis
F izeau ’s  1845 p icture d id ,  was an utter ly  new
exper ience for  most .  More than 160 years ago,
the i r  seemingly s imple b lack and white photo
was remarkable for  depict ing our sun not as an
overwhelming ,  ungraspable ce lest ia l  body ,  but as
another star  in  the sky .  Our star  in  the sky .
V is ib le on i ts  surface are sunspots — areas of
intense magnet ic act iv i ty  that  are a lso
imposs ib le to see with the naked eye.
A few years later ,  F izeau and Foucaul t  were
both exper iment ing with methods to determine
the speed of  l ight .  F izeau ,  bouncing a beam of
l ight  of f  a mir ror  and through a cogged wheel ,
determined a speed of  313 ,000 k i lometers per
second.  

One of  the
f i r s t  p ic tu res

ever  taken
of  the  sun

by  Leon
Foucau l t  and
Lou is  F i zeau ,

1845 



NASA's Mars Odyssey ho lds the record for  the longest  cont inua l ly  act ive spacecraft  in  orb i t  around
a p lanet other  than Earth .  I t ' s  been in  orb i t  s ince Oct .  24 ,  2001 .  The spacecraft ' s  main miss ion is  to
invest igate the Mart ian env i ronment and to prov ide key informat ion on hazards future exp lorers
might face .

The  spacec ra f t  was  f i r s t  l aunched  as  pa r t
o f  NASA ’ s  r evamped  Ma r s  Exp lo r a t i on
P rog ram ,  wh i ch  was  o r i g i na l l y  app roved
in  1993 ,  t hen  res t r uc tu red  i n  Oc tobe r
2000  a f te r  t he  f a i l u r e s  a s soc i a ted  w i t h
the  “ f a s te r ,  be t te r ,  cheape r ”  app roach .
Ma r s  Odyssey  was  des igned  to
i nves t i ga te  t he  Ma r t i an  env i ronment ,
p rov id i ng  key  i n fo rma t i on  on  i t s  su r f ace
and  the  r ad i a t i on  haza rds  f u tu re
exp lo re r s  m igh t  f ace .  The  goa l  was  to
map  the  chem ica l  and  m ine ra l og i ca l
makeup  o f  Ma r s  a s  a  s tep  to  de tec t i ng
ev idence  o f  pas t  o r  p resen t  wa te r  and
vo l can i c  ac t i v i t y  on  Ma r s .
The  spacec ra f t  a l so  was  des igned  to  ac t
as  a  r e l a y  fo r  f u tu re  l ande r s  and  d id  so
fo r  t he  Ma r s  Exp lo r a t i on  Rove r s  (Sp i r i t
and  Oppor tun i t y ) ,  t he  Ma r s  Sc i ence
Labo ra to r y ,  and  t he  Phoen i x  l ande r .

About  200  days  a f te r  l aunch ,  a t  02 :38
UT Oct .  24 ,  2001 ,  Ma rs  Odyssey
success fu l l y  en te red  o rb i t  a round  Mars
a f te r  a  20-m inu te ,  19-second  eng ine
bu rn .  The  i n i t i a l  o rb i t  was  h igh l y  
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NASA'S    MARS   ODYSSEY

e l l i p t i c a l  a t  a b o u t  1 7 0  ×  1 6 , 6 6 5  m i l e s  ( 2 7 2  ×  2 6 , 8 1 8
k i l o m e t e r s ) .  I t  w o u l d  t a k e  t h e  s p a c e c r a f t  1 8 . 6  h o u r s  t o
c o m p l e t e  o n e  c i r c u i t .  T h e  s p a c e c r a f t  t h e n  i m p l e m e n t e d  a n
u n u s u a l  a e r o b r a k i n g  m a n e u v e r  t h a t  u s e d  t h e  p l a n e t ’ s  

a tmosphe re  to  g radua l l y  b r i ng  the  sa te l l i t e  c lose r  to  the  Mar t i an  su r f ace  on  eve ry  succeed ing
o rb i t .  Th i s  p rocess  saved  an  es t ima ted  440  pounds  (200  k i l og rams )  o f  p rope l l an t .

By Ju ly  2010 ,  NASA was ab le  to
announce that  Mars  Odyssey ’s  camera
had he lped const ruct  the most  accurate
g loba l  map of  Mars  ever ,  us ing 21 ,000
images f rom the THEMIS inst rument .
These p ictures have been smoothed ,
matched ,  b lended ,  and car tograph ica l l y
cont ro l led to make a  g iant  mosa ic
ava i lab le  to users  on l ine .  On Dec .  15 ,
2010 ,  Mars  Odyssey c la imed the record
for  the longest  operat ing spacecraf t  on
Mars ,  w i th  3 ,340 days of  operat ion .  By
mid-2016 ,  the THEMIS inst rument  had
returned more than 208 ,000 images in
v is ib le- l ight  wave lengths and more than
188 ,000 in  therma l- in f ra red
wave lengths .  (Cred i ts :  NASA)

Images  o f  Mars  captu red by  THEMIS ins t rument .  I t  re tu rned
more  than  2  m i l l i on  images



LAUNCH OF
HUBBLE

SPACE
TELESCOPE
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W h a t  A r e  H u b b l e ' s  M o s t
I m p o r t a n t  D i s c o v e r i e s ?
I m a g e s  t a k e n  b y  " W i d e  f i e l d
C a m e r a "  o f  H u b b l e  h a v e
h e l p e d  s c i e n t i s t s  e s t i m a t e
t h e  a g e  a n d  s i z e  o f  t h e
u n i v e r s e .  S c i e n t i s t s  b e l i e v e
t h e  u n i v e r s e  i s  a l m o s t  1 4
b i l l i o n  y e a r s  o l d .  H u b b l e  h a s
h e l p e d  s c i e n t i s t s  u n d e r s t a n d
h o w  p l a n e t s  a n d  g a l a x i e s
f o r m .  H u b b l e  h a s  d e t e c t e d
b l a c k  h o l e s ,  w h i c h  s u c k  i n
e v e r y t h i n g  a r o u n d  t h e m ,
i n c l u d i n g  l i g h t .  T h e  t e l e s c o p e
h a s  p l a y e d  a  k e y  r o l e  i n  t h e
d i s c o v e r y  o f  d a r k  e n e r g y ,  a
m y s t e r i o u s  f o r c e  t h a t  c a u s e s
t h e  u n i v e r s e  t o  e x p a n d  f a s t e r
a n d  f a s t e r  a s  t i m e  g o e s  o n .  

E r r o r  i n  t h e  m i r r o r ?
D u r i n g  i t s  f i r s t  t h r e e  y e a r s
H u b b l e  s u f f e r e d  f r o m  w h a t  i s
k n o w n  a s  s p h e r i c a l
a b e r r a t i o n .  S p h e r i c a l
a b e r r a t i o n  i s  a n  o p t i c a l
d e f e c t .  T h e  p r o b l e m  w a s
c a u s e d  b y  a  f a u l t y  m e a s u r i n g
d e v i c e  u s e d  d u r i n g  t h e
p r o c e s s  o f  p o l i s h i n g  t h e
m i r r o r  a n d  w a s  c o r r e c t e d  i n
t h e  y e a r  1 9 9 3 .

The  Hubb le  Space  Te l e scope
i s  a  l a rge  te l e scope  i n  space .
I t  was  l aunched  i n to  o rb i t  by
space  shu t t l e  D i scove r y  on
Apr i l  24 ,  1 990 .  Hubb le  o rb i t s
abou t  535  k i l omete r s  ( 332
m i l e s )  above  Ea r t h .  I t  i s  t he
l eng th  o f  a  l a rge  schoo l  bus
and  we ighs  a s  much  a s  two
adu l t  e l ephan t s .  I t  i s  a
Casseg ra i n  r e f l ec to r
te l e scope  wh i ch  t r a ve l s
abou t  8  K i l omete r s  pe r
second .

Hubb le  t akes  sha rp  p i c tu res
o f  ob j ec t s  i n  t he  sky  such  a s
p l ane t s ,  s t a r s  and  ga l a x i e s .
Hubb le  has  made  more  t han
one  m i l l i on  obse r va t i ons .
These  i nc l ude  de ta i l ed
p i c tu res  o f  t he  b i r t h  and
dea th  o f  s t a r s ,  ga l a x i e s
b i l l i ons  o f  l i gh t  yea r s  away ,
and  shoemake r  l e vy  comet
p i eces  c r a sh i ng  i n to  Jup i t e r ' s
a tmosphe re .  I t  a l so  cap tu red
the  Au ro ra ' s  o f  t he  p l ane t .
 
The  Hubb le  Space  Te l e scope
sees  p r ima r i l y  v i s i b l e  l i gh t ,  a s
we l l  a s  some  i n f r a red  and
u l t r a v i o l e t  r ad i a t i on .

What Makes Hubble Different
From Telescopes on Earth?
Earth’s atmosphere alters and
blocks the l ight that comes
from space. Hubble orbits
above Earth’s atmosphere,
which gives it a better view of
the universe than telescopes
have at ground level .

Where Did the Name Hubble
Come From?
Hubble is named after an
American astronomer, Edwin
Powel l .  Hubble. He made
important discoveries in the
early 1900s. His work helped
show that the universe is
expanding. 

An image of Eagle Nebula also cal led
as "pi l lars of Creation" as captured by

HST.



This composite of the giant barred spiral
galaxy NGC 6872 combines visible light
images from the European Southern
Observatory's Very Large Telescope  with
far-ultraviolet (1,528 angstroms) data from
NASA's GALEX and 3.6-micron infrared
data acquired by NASA's Spitzer Space
Telescope. A previously unsuspected tidal
dwarf galaxy candidate (circled) appears
only in the ultraviolet, indicating the
presence of many hot young stars. IC 4970,
the small disk galaxy interacting with NGC
6872, is located above the spiral's central
region. (Credits: ESO/VLT) 

GALAXY
EVOLUTION
EXPLORER

(GALEX)
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The  Ga laxy  Evo lu t ion  Exp lo re r  (GALEX)  i s  an  o rb i t i ng  space
te lescope  obse rv ing  ga l ax ies  i n  u l t r av io le t  l i gh t  ac ross  10  b i l l i on
yea rs  o f  cosmic  h i s to ry .  A  Pegasus  rocket  l aunched GALEX in to
orb i t  a t  8  a .m .  EDT on  Apr i l  28 th ,  2003 .  A l though  o r ig ina l l y
p l anned  as  a  29-month  m iss ion ,  the  NASA Sen io r  Rev iew Pane l
i n  2006 recommended tha t  the  m iss ion  l i f e t ime be  ex tended .

GALEX ’s  obse rva t ions  a re  te l l i ng  sc ien t i s t s  how ga lax ies ,  the
bas ic  s t ruc tu res  o f  ou r  Un i ve rse ,  evo l ve  and  change .
Add i t iona l l y ,  GALEX obse rva t ions  a re  i nves t iga t i ng  the  causes
o f  s ta r  fo rmat ion  du r i ng  a  pe r iod  when  most  o f  the  s ta r s  and
e lements  we see  today  had  the i r  o r ig ins .

Led  by  the  Ca l i fo rn i a  I ns t i t u te  o f  Techno logy ,  GALEX i s
conduct ing  seve ra l  f i r s t-o f-a-k ind  sky  su rveys ,  i nc lud ing  an
ex t ra-ga lac t i c  (beyond ou r  ga l axy )  u l t r av io le t  a l l - sky  su rvey .
Dur ing  i t s  m i ss ion  GALEX w i l l  p roduce  the  f i r s t  comprehens i ve
map o f  a  Un i ve rse  o f  ga l ax ies  under  cons t ruc t ion ,  b r i ng ing  us
c lose r  to  unders tand ing  how ga lax ies  l i ke  ou r  own Mi l ky  Way
were  fo rmed .

GALEX i s  a l so  ident i f y i ng  ce les t i a l  ob jec ts  fo r  fu r the r  s tudy  by
ongo ing  and  fu tu re  m iss ions  and  GALEX da ta  now popu la tes  a
l a rge ,  unprecedented  a rch i ve  ava i l ab le  to  the  en t i re
as t ronomica l  commun i t y  and  the  genera l  pub l i c .

Sc ien t i s t s  wou ld  l i ke  to  unders tand  when  the  s ta r s  tha t  we  see
today  and  the  chemica l  e lements  tha t  make  up  ou r  M i l ky  Way
ga laxy  were  fo rmed .  Wi th  i t s  u l t r av io le t  obse rva t ions ,  GALEX i s
f i l l i ng  i n  one  o f  the  key  p ieces  o f  th i s  puzz le .

Some of the major discoveries
by GALEX:

Located 6,300
light-years
away in the
constellation
Hercules, the
Blue Ring
Nebula is
thought to be 

a short-lived phase after the merger of
two stars. (Credits: NASA)

This image
from NASA's
GALEX shows
NGC 4565,
one of the
nearest and
brightest 
galaxies not included in the famous list
by 18th-century comet hunter Charles
Messier. (Credits: Paddy Gilliland)

This image from NASA's Galaxy Evolution
Explorer (GALEX) shows Messier 94, also
known as NGC 4736, in ultraviolet light. It
is located 17 million light-years away in
the constellation Canes Venatici. (Credits:
Cosmotography.com)



TRAIN YOUR BRAIN
CROSSWORDCROSSWORDCROSSWORD

**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 .  Hubb le  space  te lescope d i scovered  two
moons  o f  wh ich  dwar f  p l anet?
6 .  Who i s  the  f i r s t  pe rson  to  remove the  w ide
f ie ld  camera  du r ing  the  HST repa i r  m iss ion?
7 .  Hubb le  captu red  the  au ro ra  o f  wh ich
p lanet?
8 .  What  i s  the  name o f  the  camera  i ns ta l l ed  i n
the  Hubb le  te lescope?
10 .  What  i s  the  name o f  the  comet  fa l l i ng  i n to
Jup i te r  p l anet  as  captu red  by  HST?

DOWN
1. What type of reflector telescope is the Hubble
space telescope?
2. The Hubble telescope was named after which
astronomer?
3. HST can detect light in visible, infrared, and
_____?
4. What was the aberration in the HST mirror, which
was later corrected in the year 1993?
9. The speed with which HST orbits the earth is? (in
kilometers per second)

Find the names of the famous Open star clusters from the mixed
letters and mark them.
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