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Galactica is a monthly magazine about astronomy & space science published
by SPACE India targeting amateur astronomers. Each monthly issue includes
astronomy news, space launches, what's up in the sky every month, events
and announcements done by the space team, Astrophotographs and articles
on astronomy & astrophysics submitted by the readers for the general
audience, and the article about historical missions & events of astronomy and
more. All of this comes in an easy-to-understand user-friendly style that's
perfect for astronomers at any level.
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Space  Techno logy  and  Educa t i on  Pv t .  L td .  was  honou red  w i t h  a  spec i a l  awa rd  a t  t he  4 th
Ed i t i on  o f  t he  Leade r sh ip  Summi t ,  f o l l owed  by  t he  Top  Educa t i on  B r ands  Awa rds  i n  J anua r y
2023 .  The  p r i ze  was  awa rded  i n  t he  ca tego r y  o f  I nnova t i ve  Techno logy  So l u t i ons  P rov i de r
fo r  Schoo l s  f o r  Edu  Tech  I nnova t i on  o f  t he  Yea r .  Space  I nd i a ' s  pe r s i s t ence  and  i nnova t i ve
e f fo r t s  t o  g i ve  hands-on  l ea rn i ng  abou t  Space  and  As t ronomy  to  fo s te r  a  sc i en t i f i c
t empe ramen t  i n  young  m inds  have  he lped  i t  ea rn  t h i s  acco l ade  and  a  name  fo r  i t se l f  i n  t he
f i e l d  o f  ed  t ech  i nnova t i on .  The  CMD o f  Space  Techno logy  &  Educa t i on  Pv t .  L td . ,
M r .Sach i n  Bhamba ,  accep ted  t he  hono r  on  beha l f  o f  Space  I nd i a .
"We  fee l  a  t r emendous  sense  o f  p r i de  and  hum i l i t y  t o  w i t ness  ou r  e f fo r t s  com ing  to
f r u i t i on  and  ge t t i ng  acknow ledged .  We  have  env i s aged  ou r se l ves  a s  a  po ten t  ven tu re  fo r
deve lop i ng  t he  gene ra l  pub l i c ' s  s c i en t i f i c  t empe ramen t .  Thus ,  a l ong  t hese  l i nes ,  we  i n tend
to  make  ou r  pu r su i t s  b i gge r  i n  t he  nea r  f u t u re  to  ensu re  t ha t  a  max imum o f  young  m inds
ge t  to  exp lo re  t he  r ea l  wo r l d  o f  s c i ence  and  techno logy .  
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"SPACE" RECEIVED 'SPECIAL AWARD' FROM
"BWEDUCATION" FOR EDUCATIONAL INNOVATION
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Space  Group  H igh l ights

Our educat iona l  in i t i a t i ves  a re  cut t ing-
edge ,  ambi t ious ,  and car r ied out  in
assoc ia t ion w i th  organ izat ions  f rom across
the wor ld .  These age-appropr ia te  courses
complement  the NEP 2020 and use an
interd isc ip l ina ry  approach that  a ids  the
ho l i s t ic  deve lopment  of  the s tudents  by
prepar ing them for  the future .  Our
schoo ls ’  in i t i a t i ves  inc lude Un iverse In  The
Schoo l  (U ITS)  Program,  Ast ronomy Club
and Workshops ,  wh i le  the on l ine  in i t i a t i ves
inc lude iAst ronomer  c lub ,  Voyager ,  and
Ast ronomy Camp.  
We are  on verge of  incorporat ing
Augmented Rea l i ty  (AR)  and V i r tua l
Rea l i t y  (VR)  in  our  Programs to  make
them more engag ing and immers ive .  As
fa r  as  innovat ion i s  concerned ,  we have
re-used more than 40 ,000 p las t ic  bot t les
to  car ry  out  rocket ry  sess ions  in  var ious
schoo ls .  By  innovat ive ly  de l i ver ing
educat ion in  the spec ia l i zed and v i ta l  f ie ld
of  Ast ronomy and Space Sc ience and
ensur ing our  presence on on l ine  p la t forms
as we l l ,  we a im to  t ransform Ind ian
inst i tu t ions  in to  prov iders  of  bet ter
learn ing opportun i t ies  th rough exper ient ia l
and hands-on learn ing .  Th is  recogn i t ion  i s
ev idence of  our  team's  unwaver ing
ded icat ion to  de l i ver ing except iona l
resu l ts  to  t ransform ast ronomy and space
educat ion s ince 22 years " ,  expressed Mr .
Sach in  Bhamba ,  CMD,  Space Techno logy ,
and Educat ion Pvt .  L td .

SPACE INSIGHTS
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T h e  P a r k  i n  N e w  D e l h i  h o s t e d  t h e  t o p
E d u c a t i o n  B r a n d s  A w a r d s  ( T E B )  i n
D e c e m b e r  2 0 2 2 ,  o n  J a n u a r y  1 8 ,  2 0 2 3 .
T h e  l e a d e r s h i p  s u m m i t  a n d  a w a r d
c e r e m o n y  w a s  a n  i n i t i a t i v e  o f
B W E d u c a t i o n .  A  r a n g e  o f  s c h o o l  a n d
h i g h e r  e d u c a t i o n  c o m p a n i e s  g a t h e r e d
t o  c o m m u n i c a t e  t h e i r  j o u r n e y  t o  t h e
g l o b a l  e d u c a t i o n  c o m m u n i t y .
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B y  b r i n g i n g  t h e m  t o g e t h e r  t o  d i s c u s s  h o w  t h e y  m a y  m u t u a l l y  b e n e f i t  f r o m
t e c h n o l o g y ,  s t r a t e g i e s ,  a n d  m a n a g e m e n t  t o o l s ,  t h e  e v e n t  p r i m a r i l y  f o c u s e d  o n
r e c o g n i z i n g  a n d  a p p r e c i a t i n g  t h e  q u a l i t y  o f  e d u c a t i o n  i n  I n d i a .  P o w e r  s p e a k e r s ,
i n c l u d i n g  M r .  T a r u n  A n a n d ,  D r .  K a u s h a l  P r a s a d ,  P r o f .  D r .  V i k a s  S i n g h ,  a n d  V i s h a l
K h u r a n a ,  p a r t i c i p a t e d  i n  h i g h - l e v e l  d i s c u s s i o n s  a n d  s t r a t e g i e s  a t  t h e  e v e n t ,  w h i c h
a l s o  a c k n o w l e d g e d  a n d  c e l e b r a t e d  t h e  g r e a t e s t  e d u c a t i o n  b r a n d s  i n  t h e  n a t i o n .  
A b o u t  S P A C E :  S P A C E  i s  a  p i o n e e r i n g  o r g a n i z a t i o n  w i t h  a  2 2 - y e a r s  l e g a c y  o f
d e l i v e r i n g  S T E M  e d u c a t i o n  a n d  e x p e r i e n c e s  a t  t h e  g r a s s r o o t s  l e v e l .  I t  i s  t h e
l a r g e s t  n o n - g o v e r n m e n t a l  o r g a n i z a t i o n  i n  t h e  w o r l d ,  w i t h  i t s  h e a d q u a r t e r s  i n
D w a r k a ,  N e w  D e l h i ,  p r o m o t i n g  a s t r o n o m y  a n d  s p a c e  s c i e n c e s  t h r o u g h o u t  s c h o o l s ,
h o t e l s ,  a n d  t h e  t o u r i s m  s e c t o r .  T h r o u g h  i t s  p r o d u c t s  a n d  s e r v i c e s ,  S p a c e  h a s
i n s p i r e d  1 , 0 0 0 +  S c h o o l s  a n d  e n g a g e d  m o r e  t h a n  1  m i l l i o n  s t u d e n t s  p a n  I n d i a .  
A b o u t  B W  E d u c a t i o n :  B W  E d u c a t i o n  i s  a n  u m b r e l l a  c o m m u n i t y  f o r  t h e  e n t i r e
e d u c a t i o n  s e c t o r  i n c l u d i n g  K - 1 2 ,  H i g h e r  E d u c a t i o n ,  S k i l l  E d u c a t i o n ,  P r o f e s s i o n a l
E d u c a t i o n  a n d  E d u c a t i o n  f o r  S o c i a l  R e s p o n s i b i l i t y .  I t  a i m s  t o  e n g a g e  s t u d e n t s ,
p a r e n t s ,  e d u c a t o r s ,  l e a d e r s ,  p o l i c y  m a k e r s ,  s e r v i c e  p r o v i d e r s  a n d  e v e r y  p e r s o n
a s s o c i a t e d  w i t h  t h e  e d u c a t i o n  i n d u s t r y .  T h e  s i t u a t i o n  t o d a y  c a l l s  f o r  a  c o m p l e t e
s y n t h e s i s  o f  t h e  i n d u s t r y  t o  b u i l d  a n  i n n o v a t i v e ,  d i s r u p t i v e  a n d  q u a l i t y  I n d i a .  B W
E d u c a t i o n  h i g h l y  p r o m o t e s  s u c c e s s f u l  c a s e  s t u d i e s ,  r e s e a r c h e s  a n d  i d e a s  t h a t
h a v e  b e e n  p r a c t i c e d  a n d  c a n  b e  l e a r n t  b y  o t h e r s  t o  r e p l i c a t e .



A s  t h e  s u n  b e g a n  t o  s e t ,  i t  g o t  d a r k e r ,  a n d  J u p i t e r  w a s  a l r e a d y  t h e r e  i n  t h e  s k y .  W e
p o i n t e d  t h e  t e l e s c o p e  t o w a r d  J u p i t e r ,  a n d  e v e r y o n e  o b s e r v e d  t h e  p l a n e t  a l o n g  w i t h  i t s
t h r e e  M o o n s .  I t  w a s  m y  f i r s t  e x p e r i e n c e  w i t h  P u b l i c  O b s e r v a t i o n .  W e  e d u c a t e d  t h e  p e o p l e
a b o u t  t h e  f e a t u r e s  o f  t h e  M o o n  a n d  t h e  v i s i b l e  p l a n e t s .  I  c o u l d  s e e  h o w  a m a z e d  t h e y  w e r e .
T h e  l o o k  o n  t h e i r  f a c e s  w a s  p r i c e l e s s .  N o  o n e  c a r e d  a b o u t  t h e  c o l d  a n y m o r e ;  a t  t h a t
m o m e n t ,  w e  a l l  w e r e  o n e ,  a d m i r i n g  t h e  b e a u t y  o f  o u r  u n i v e r s e .  
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A N  E V E  W I T H  T H E  P L A N E T S
O n  J a n u a r y  3 r d ,  t h e  p l a n e t s  w e r e  a b o u t  t o  a l i g n  i n  a  s t r a i g h t  l i n e .
A l i g n m e n t s  o c c a s i o n a l l y  o c c u r  b e c a u s e  t h e  p l a n e t s  b u z z  a r o u n d  t h e
S o l a r  S y s t e m  a t  v a s t l y  d i s t i n c t  s p e e d s .  T h e  p l a n e t s  a r e  n o t  a c t u a l l y
a l i g n e d .  I t ' s  m e r e l y  a  l i n e - o f - s i g h t  p h e n o m e n o n .  W e  c a n  a l s o  c a l l  i t
a n  o p t i c a l  i l l u s i o n .  T h e  p l a n e t s  a r e  m a n y  m i l l i o n s  o f  m i l e s  a p a r t  f r o m
e a c h  o t h e r  a n d  E a r t h .  I t  w a s  t h e  s t a r t  o f  2 0 2 3 ,  a n d  S P A C E  I n d i a
p l a n n e d  t o  o r g a n i z e  a  p u b l i c  o b s e r v a t i o n .  W e  w a n t e d  e v e r y o n e  t o
w i t n e s s  t h i s  r a r e  p h e n o m e n o n .  
A t  2  p m  o n  J a n u a r y  3 r d ,  a l l  t h e  m e m b e r s  g a t h e r e d  a t  t h e  e d u c a t i o n
c e n t r e .  W e  w e r e  e x p e c t i n g  m o r e  t h a n  1 5 0 0  p e o p l e ,  b u t  t h e  w e a t h e r
s t a r t e d  t o  a c t  u p .  T h e  s k y  w a s  s u p p o s e d  t o  b e  c l e a r  t h a t  d a y ,  b u t  i t
b e g a n  t o  g e t  h a z y .  T h e  t e m p e r a t u r e  d r o p p e d  t o  1 4  D e g r e e s .  W e
i g n o r e d  t h e  w e a t h e r  a n d  d i d  e v e r y t h i n g  t h a t  w e  c o u l d  d o .  T h e
t e l e s c o p e s  w e r e  a l i g n e d  a t  t h e i r  r e s p e c t i v e  p o s i t i o n s .  T h e  e v e n t  w a s
s u p p o s e d  t o  s t a r t  a t  5 : 3 0  i n  t h e  e v e n i n g ,  b u t ,  t o  o u r  s u r p r i s e ,  p e o p l e
b e g a n  g a t h e r i n g  a t  t h e  g r o u n d  a t  5  p m .  W e  q u i c k l y  g r a b b e d  o u r
r e f r e s h m e n t s  a n d  s t a r t e d  o u r  w o r k .  

F E B R U A R Y  2 0 2 3

I  w a s  a  p a r t  o f  t h e  s c i e n c e  c o m m u n i c a t i o n  t e a m .  W e  p o i n t e d  t h e  t e l e s c o p e  t o w a r d  t h e
M o o n  t h o u g h  i t  w a s  c o v e r e d  i n  c l o u d s .  W h e n  I  t r i e d  t o  l o o k  t h r o u g h  t h e  e y e - p i e c e ,  i t
s e e m e d  l i k e  t h e  M o o n  w a s  p e e k i n g  f r o m  t h e  c l o u d s .  A  l o n g  q u e u e  w a s  a l r e a d y  w a i t i n g  a s
w e  a l i g n e d  t h e  t e l e s c o p e .  I  s a w  a  v a s t  c r o w d  o f  p e o p l e ,  a l l  o f  t h e m  e a g e r  t o  l o o k  t h r o u g h
t h e  t e l e s c o p e .  I  l e t  t h e  f i r s t  k i d  l o o k  a t  t h e  M o o n .  H e  p a u s e d  f o r  a  m o m e n t ,  l o o k e d  a g a i n ,
a n d  t h e n  l o o k e d  a t  h i s  m o m  i n  a w e .  H i s  M o m  w a s  n e x t ,  a n d  s h e  w a s  s t u n n e d  b y  t h e  v i e w .
S o o n ,  a l l  t h e  t e l e s c o p e s  h a d  l o n g  q u e u e s  b e h i n d  t h e m .  T h e r e  w e r e  t w o  l a r g e  s c r e e n s  f o r
t h e  l i v e  f e e d  o f  t h e  p l a n e t s ,  f i l m e d  t h r o u g h  t h e  M e a d e  t e l e s c o p e .  S u r p r i s i n g l y ,  t h e  c r o w d
w a s  q u i e t ,  a n d  e v e r y o n e  w a i t e d  p a t i e n t l y  f o r  t h e i r  t u r n .  

Space  Group  H igh l ights
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MONTHLY  TELESCOP IC

OBSERVAT ION
SPACE ARCADE team conduc ted  t he i r  1 s t  Mon th l y  Te l e scop i c  Expe r i ence  sess i on  on
3 rd  o f  J anua r y  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  own  te 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  Jup i t e r ,  Sa tu rn  and  Ma r s .  They
a l so  l e a rn t  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  t e l e scopes  t hen  d id  bas i c  As t ropho tog raphy .
Eve r yone  had  t he i r  hands-on  te l e scop i c  expe r i ence  and  en joyed  t he  v i ew  o f  t he
moon  and  i t s  c r a te r s  t h rough  t he  8 ' '  Dobson i an  t e l e scope  se tup  by  Space  team .
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ASTRO NIGHT SKY TOURISM-
A SKY GAZING EVENT

Rea l i z i ng  t he  impo r t ance  o f  t he  ' awe- i n sp i r i ng  impac t  o f  a s t ronomy  on  human  m inds '  and  i t s
ab i l i t y  t o  gene ra te  a  nove l  pa thway  fo r  emp loymen t  and  r evenue ,  t he  M in i s t r y  t o  Cu l t u re ,  Gov t .
o f  I nd i a  dec ided  to  p romote  t he  concep t  o f  As t ro- tou r i sm  and  sp read  awa reness  abou t  t h i s
immense  d i s c i p l i ne  t ha t  i s  e s sen t i a l l y  t he  o l des t  f o rm  o f  s c i ence  on  ou r  p l ane t .  Th i s  i dea  was
impa r ted  an  e l egan t  shape  by  a  co l l abo ra t i on  be tween  Na t i ona l  Sc i ence  Cen te r ,  Neh ru
P l ane ta r i um ,  and  Space  I nd i a  t h rough  a  mega  pub l i c  obse r va t i on  even t  a t  I nd i a  Ga te ,  New De l h i .
The  even t  named  “As t ro  N igh t  Sky  Tou r i sm”  was  i n augu ra ted  by  Sh r i  A r j un  Ram Meghwa l ,
Hon ’b l e  M in i s t e r  o f  S t a te  fo r  Cu l t u re ,  Gov t .  o f  I nd i a .  I t  was  a l so  en th r a l l i ng  to  honou r  t he
p resence  o f  IAS  Sh r i  Gov i nd  Mohan ,  Sec re t a r y ,  M in i s t r y  o f  Cu l t u re ,  Gov t .  o f  I nd i a  and  IAS
Mugdha  S i nha ,  Jo i n t  Sec re t a r y ,  M in i s t r y  o f  Cu l t u re ,  Gov t .  o f  I nd i a .
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Peop le  we re  mesmer i zed  to  see  t he  ce l e s t i a l  bod i e s  l i v e  a s  t hey  o f t en  go  un recogn i zed  i n  ou r
mode rn  busy  l i v e s .  Wh i l e  ou r  s i s t e r  p l ane t  Venus  cou ld  be  w i t nessed  by  a  f ew  o f  t he  aud i ence
because  o f  i t s  sho r t  w i ndow o f  v i s i b i l i t y ,  t he  c r a te r s  on  t he  moon ,  t he  Ga l i l e an  moons  and
bands  on  Jup i t e r ,  t he  m igh t y  r ed  Ma r s ,  and  t he  r i ngs  o f  Sa tu rn  we re  expe r i enced  i n  f u l l  g l o r y .
And  to  add  a  che r r y  on  top ,  we  a l so  conduc ted  f un  a s t ronomy  ac t i v i t i e s  such  a s  We igh  You r se l f
on  D i f f e ren t  P l ane t s  and  Comet-Mak i ng  Demons t r a t i on .  The  sm i l e  o f  j o y  on  t he  f ace  o f  t he
peop le  wh i l e  expe r i enc i ng  1 /6 th  we igh t  on  t he  moon  t u rned  i n to  a  f r own  o f  se l f -consc iousness
when  Jup i t e r  showed  2 .4  t imes  t he i r  we igh t s .  I n  o rde r  t o  l e t  peop l e  en joy  t h i s  expe r i ence .  e ven
fu r t he r ,  we  had  se t  up  a  w ide  va r i e t y  o f  t e l e scopes  fo r  demons t r a t i on  and  sa l e  a l ong  w i t h  ou r
ma rke t i ng  t eam who  en l i gh tened  t he  v i s i t o r s  w i t h  t he  va r i ous  educa t i ona l  p rog rammes  and
tou r i sm  ac t i v i t i e s  t ha t  we  conduc t  i n  educa t i ona l  i n s t i t u t i ons .
The  en t i r e  expe r i ence  enhanced  w i t h  a  v i be  o f  some  as t ronom ica l  mus i c  and  v i s ua l s  was  s imp l y
a  t r ea t  f o r  t he  peop le  who  had  v i s i t ed  t he  na t i ona l  he r i t age  t ha t  even i ng .  W i tness i ng  t he
immense  magn i t ude  o f  t he  even t ,  a  f oo t f a l l  o f  mo re  t han  6000 ,  and  t he  exc i t i ng  and  op t im i s t i c
f eedback  f r om the  pub l i c ,  we  success fu l l y  e s t ab l i s hed  t he  sense  o f  a s t ronom ica l  t hough t  w i t h i n
t he  m inds  o f  t he  peop le .  I t  was  v i v i d  t ha t  a s t ronomy  and  space  sc i ence  c rea ted  a  l a s t i ng  impac t
a t  an  i nd i v i dua l  l e ve l  and  a s  such ,  s tood  a s  f i rm  ev i dence  fo r  t he  deve lopmen t  o f  As t ro- tou r i sm ,
a s  a  new sou rce  o f  r e venue  and  emp loymen t  f o r  t he  coun t r y .  Comp lemen t i ng  t h i s ,  i t  h a s  t he
po ten t i a l  t o  deve lop  awa reness  and  educa t i on  abou t  t h i s  e ve r l a s t i ng  doma in ,  t hus  i n s t i l l i ng  a
sense  o f  oneness  and  g r a t i t ude  w i t h i n  eve r y  i nd i v i dua l  and  even tua l l y ,  t he  who le  o f  human i t y .

We ,  a t  Space  I nd i a ,  p l a yed  a  cen t r a l  r o l e  i n  t he  even t  by  se t t i ng  up  seven  t e l e scopes  a t  t he
venue  fo r  pub l i c  obse r va t i on .  The re  we re  s i x  200mm Dobson i an  Te l e scopes  t ha t  we re  se t  up  fo r
t he  pub l i c  t o  obse r ve  Moon ,  Venus ,  Ma r s ,  J up i t e r ,  and  Sa tu rn  a t  d i f f e ren t  magn i f i c a t i ons .  Wh i l e
two  o f  t hem we re  a t  t he  even t  venue ,  t he  o the r  f ou r  we re  p l aced  r i gh t  be l ow  the  I nd i a  Ga te  to
a t t r ac t  and  ca te r  t o  a  l a rge r  numbe r  o f  aud i ence .  Apa r t  f r om th i s ,  an  au tomated  10- i nch  Meade
Te l e scope  was  a l so  pu t  up  and  t he  moon  and  t he  p l ane t s  seen  t h rough  t h i s  was  p ro j ec ted  on  a
huge  sc reen  fo r  pub l i c  v i ew ing  i n  g rea te r  de t a i l .  
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REPUBLIC DAY CELEBRATIONS

Repub l i c  Day  ma rks  t he  adop t i on  o f  I nd i a ' s  cons t i t u t i on  and  t he  coun t r y ' s  t r ans i t i on  to  a
repub l i c  on  J anua r y  26 ,  1 950 .  Eve r y  yea r ,  t he  ce l eb r a t i ons  ma rk i ng  t he  day  f ea tu re
spec tacu l a r  m i l i t a r y  and  cu l t u r a l  pagean t r y .  He re  i s  t he  G l impse  o f  t he  74 th  Repub l i c  Day
ce l eb ra t i on  whe re  we  p l edged  to  upho ld  t he  f undamen ta l  du t y  o f  deve lop i ng  and
ce l eb ra t i ng  sc i en t i f i c  t empe r  and  human i t y .  L i ke  ou r  22  yea r s  o f  ce l eb r a t i on ,  we
'Spac i ans '  d i d  F l ag  ho i s t i ng  &  a l l  pa i d  t he i r  r e spec t  to  ou r  i nc red ib l e  na t i on ,  I nd i a .
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INCREASED SOLAR ACTIVITY- THE SUN SUDDENLY
STARTED SPITTING ‘X-CLASS’ FLARES TOWARDS US

The Sun has woken up. The beginning of 2023 has seen our star crackle with act iv i ty ,  with observers
seeing black sunspots a l l  over i ts surface as i t  waxes towards possibly one of i ts strongest per iods
on record.
The result ing “X-class” solar f lares can affect Earth 's magnetic f ie ld with the potent ia l  to damage
satel l i tes and communicat ions equipment as wel l  as casing power gr ids to over load. Solar f lares are
also a threat to orbit ing astronauts.
A bal l  of hydrogen and hel ium plasma about 93 mi l l ion mi les from Earth ,  the Sun has a roughly 11 year
solar cycle.  Dur ing that t ime it  moves from a per iod of “solar minimum” to a “solar maximum.” The
latter—the peak of the current Solar Cycle 25—is expected to occur in 2024 or 2025, making this year
theoret ical ly one of the most powerful  per iods for the Sun for a lmost a decade.

"Solar  act iv ity doesn 't  look l ike it 's  s lowing down anyt ime soon" .

GALACTICA
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The evidence is suddenly everywhere as “space weather” increases. After more sunspots appeared on
its surface last week our star issued three solar f lares of the strongest type possible ,  so-cal led X-
f lares.  That was on the back of one of i ts most act ive days for years in December 2022. On January
5,  9 and 10,  respect ively ,  X1-class solar f lares erupted from sunspots ,  sending pulses of x-rays and
extreme ultraviolet radiat ion out into the solar system travel ing at l ight-speed, some of i t  in the
direct ion of Earth.
Solar f lares—which can cause radio blackouts on Earth minutes after occurr ing—are erupt ions of
electromagnetic radiat ion in the Sun’s atmosphere. They’re caused by twisted magnetic f ie lds ,
typical ly above sunspots—cooler ,  darker regions of the Sun’s surface that form when clumps of i ts
magnetic f ie ld wel l  up from deep within the Sun. Sunspots appear in solar te lescopes as as t iny
specks on the Sun’s surface, but they can be colossal  in s ize.  Their frequency is the main clue solar
physic ists have in gauging how intense (or otherwise) solar act iv i ty is and, r ight now, they’re
everywhere. In fact ,  i f  sunspot product ion cont inues at this rate for the rest of January the monthly
sunspot number wi l l  reach a 20-year high.

NASA's Solar Dynamics Observatory recorded the X1.09 solar flare on Jan. 10, 2023, at 5:47 p.m. EST
(2247 GMT) (Image credit: NASA/SDO/Helioviewer.org)
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https://www.space.com/sun-solar-flare-x-class-jan-10-2023
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So far  Solar  Cyc le 25 has been known for  producing sunspots on the Sun’s  far  s ide ,  but the
Jan.  9 event ’s  extreme u l t rav io let  f lash was captured by NASA's Solar  Dynamics Observatory
(SDO) (main image,  above) .  I t  caused a shortwave radio b lackout in  the Paci f ic  Ocean.
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One resu l t  cou ld be more intense and f requent aurora .  When a CME comes our way ,  Earth ’s
magnetosphere accelerates the charged part ic les down i ts  f ie ld l ines to the poles .  The resu l t  is
br ighter  and more f requent are the d isp lays of  the Northern L ights and the Southern L ights .
Whi le the Arct ic  and Antarct ic  Ci rc les are typ ica l ly  the best p laces to v iew aurora ,  dur ing an
intense geomagnet ic storm the “aurora l  ova l ”  increases in s ize so people who l ive in areas that
normal ly  don’ t  exper ience aurora—such as the USA and Western Europe—somet imes get to see
them. And i t ’s  r ight  now,  as we approach so lar  maximum, that  aurora are at  the i r  most f requent
and spectacu lar .
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Whi le the effects of  so lar  f la res on Earth can be
sudden,  i t ’ s  what can often happen next that  are
more not iceable .  From sunspots and so lar  f la res
can come corona l  mass e ject ions (CMEs) ,  la rge
expuls ions of  p lasma and magnet ic f ie ld f rom the
Sun’s corona that  can take 15-18 hours to reach
Earth (a l though they can be a imed anywhere in the
solar  system) .  When a CME arr ives at  Earth i t  can
cause geomagnet ic storms,  a s ign i f icant
d isturbances in Earth 's  magnet ic f ie ld .
Forecasters at  the NOAA (Nat iona l  Oceanic and
Atmospher ic Admin ist rat ion)  Space Weather
Predict ion Center  predict  that  an M-class so lar
f lare and CME on Jan .  14 could cause a
geomagnet ic storm on Jan .  19 .  That means intense
Northern L ights could be on the way .
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(Northern lights. Credit: 50 degrees North.com)



I S  E A R T H ’ S  C O R E  S P I N N I N G  I N  R E V E R S E ?
GALACTICA

Three thousand,  one hundred mi les be low the so i l  of  the Earth ,  through th ick layers of  so l id
gran i te and l iqu id i ron ,  our  p lanet ’s  inner core rotates fur ious ly ,  locked in a sort  of  harmonious
spin with the rest  of  the wor ld in concert .
But the patterns of  i ts  rotat iona l  dance remain a mystery to sc ient ists—who have many theor ies ,
but have yet to agree on just  how the inner core behaves .  Some bel ieve i t  sp ins faster  than the
outer  layers ,  at  a rate of  so-ca l led super-rotat ion .  Others be l ieve i t  has s lowed over the past
decades:  f i rst ,  down to a rhythm in step with the outer  core ,  mant le ,  and crust  and now,  to a
pace that  lags behind the rest  of  the p lanet .
That ’s  the f ind ing of  a recent study publ ished in Nature Geoscience.  According to researchers
f rom Peking Univers i ty ’s  se ismology department ,  who examined the way in which se ismic waves
from earthquakes t rave l  through the Earth ’s  core ,  i t ’ s  poss ib le that  the inner core may even
have reversed i ts  mot ion and may now be spinn ing in the opposi te d i rect ion f rom the humans
who walk i ts  surface.
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And accord ing to the graphs ,  se ismic records have shown less of  a sh i f t  late ly .  “When you look
at the decade between 1980 and 1990,  you see c lear  change, ”  Song sa id in a statement .  “But
when you see 2010 to 2020,  you don’ t  see much change”—suggest ing that  there ’s  less act iv i ty
now at the Earth ’s  inner core ,  or  even that  i ts  rotat ion has paused ent i re ly .
I f  that  were the case ,  the de l icate suspens ion of  the inner core—which is  roughly the s ize of  the
dwarf  p lanet P luto—could be eas i ly  d isturbed by imbalances between e lectromagnet ic or
grav i tat iona l  forces ,  which are perpetua l ly  p lay ing tug-of-war with the p lanet ’s  sp in ,  the study
authors say .  According to the i r  ca lcu lat ions ,  th is  overpower ing of  forces—which leads f i rst  to
asynchronizat ion ,  and then to a reverse in the d i rect ion of  rotat ion is  cyc l ic ,  occurr ing once
every 35 years .
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“We show surpr is ing observat ions that  ind icate the inner core has near ly  ceased i ts  rotat ion in
the recent decade and may be exper ienc ing a turn ing-back , ”  Y i  Yang,  associate research
sc ient ist  at  Peking Univers i ty ,  and Xiaodong Song,  Peking Univers i ty  cha i r  professor ,  wrote in
the study .
The team studied earthquake data f rom between 1995 and 2021 .  When an earthquake is
generated on the Earth ’s  surface ,  se ismic waves r ipp le beneath the crust  toward the other s ide
of the g lobe ,  pass ing through the inner core in the process .  When they reach the opposi te
surface ,  se ismologists can measure how much the wave has sh i f ted ,  i f  at  a l l—which ,  in  turn ,
of fers ins ight into what machinat ions are churn ing at  the center  of  a l l  th ings .
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A new study out of Peking University asks whether the ground beneath our feet has
shifted.



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

GALACTICA

Mart ian water  ice is  abundant at  the poles but not so much at  the equator (where Gale Crater  is  located) .
NASA's Cur ios i ty  Mars rover ,  which is  current ly  explor ing the crater ,  had prev ious ly  beamed back data
from i ts  DAN (Dynamic Albedo of  Neutrons)  spectrometer ,  which was then ana lyzed by a team of
researchers .  In  both o lder and newer Cur ios i ty  images ,  they not iced f racture ha los ,  r ings of  l ight-colored
sediment ,  that  stood out because of  the i r  co lor ;  further  tests proved that  the l ight  rock was actua l ly  opa l .  
Because opal  is  predominate ly  composed of  water  and s i l ica ,  the presence of  th is  minera l  cou ld mean that
there was once enough water  there to poss ib ly  make the depths of  these cracks habi tab le .  Furthermore ,
the opal  current ly  on Mars may one day be able to be harvested for  the water  stored ins ide ,  of fer ing a
source of  water  for  any crewed miss ions to the Red Planet .
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Opals form from a so lut ion of  water  and s i l ica .  On
Earth ,  so lut ions l ike th is  occur in  geysers and hot
spr ings as wel l  as at  the bottom of bodies of
oceans and other bodies of  water .  When part ic les
of  s i l ica sett le at  the bottom of the so lut ion ,  they
begin to create an opal .  I t  i s  poss ib le to harvest
water  f rom opals  because whi le they may spark le ,
they are not actua l ly  minera ls .
Minera ls  have a t ight ly  bound crysta l l ine st ructure ,
but the structure of  an opa l  is  more loose ly bound,
meaning water  can be extracted f rom i t .  Astronauts
who explore Mars in the future might have a
s ign i f icant water  source in f racture ha los i f  more
opal  can be found.  According to the statement ,  a
f racture ha lo 1  meter in  d iameter "cou ld house
roughly one to 1 .5 ga l lons of  water  in  the top foot
of  the surface. "
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Mars is  a barren and sun-blasted p lanet .  The amount of  rad iat ion on the p lanet 's  surface makes i t
inhospi tab le to l i fe as we know i t .  However ,  ins ide subsurface f ractures ,  there is  a much darker
env i ronment better  protected f rom the intense rad iat ion that  is  constant ly  bombarding Gale Carter  on the
outs ide .  Water-r ich opa ls  ins ide these f ractures makes the i r  d iscovery even more exc i t ing .
"Seeing that  these f racture networks were so widespread and l ike ly  chock-fu l l  of  opa l  was incredib le ,
research phys ic ist  Trav is  Gabr ie l ,  former ly  of  the Univers i ty  of  Ar izona ,  sa id in a statement .  "Given the
widespread f racture networks d iscovered in Gale Crater ,  i t ' s  reasonable to expect that  these potent ia l ly
habi tab le subsurface condit ions extended to many other regions of  Gale Crater  as wel l ,  and perhaps in
other regions of  Mars .  These env i ronments would have formed long after  the anc ient lakes in Gale Crater
dr ied up. "
Gabr ie l  and h is  co l leagues th ink ev idence of  opa l  poss ib ly  means that  the f racture ha los on Mars were
some of the last  p laces that  had an abundance of  l iqu id water ,  and that  Mars may have dr ied up after  they
formed.
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(Region on Mars where opal has been discovered.
Credit: NASA/JPL)

This  f ind has now given the Perseverance rover a new focus .  I f  f racture ha los conta in ing opal  ex ist  on
Gale Crater ,  they may a lso be somewhere in Jezero Crater ,  where Perseverance is  search ing for  s igns of
past  l i fe .  Jezero Cater  is  a l ready conf i rmed to have once been a lake ,  so there may be more Mart ian opa l
wai t ing to be unearthed.

(Light-toned fracture halos as seen crosscutting the bedrock extend into the subsurface. These fracture networks
would have served as safe havens from harsh surface conditions in a modern period on Mars. 

(Image credit: Malin Space Science Systems/NASA/JPL-Caltech))
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FROM THE EYES OF WEBB - JANUARY 2023

NGC 346, one of the most dynamic star-forming regions in nearby galaxies ,  is fu l l  of mystery.  Now, i t
is less myster ious with new f indings from NASA’s James Webb Space Telescope. 
NCG 346 is located in the Smal l  Magel lanic Cloud (SMC), a dwarf galaxy close to our Mi lky Way. The
SMC contains lower concentrat ions of elements heavier than hydrogen or hel ium, which astronomers
cal l  metals ,  compared to the Mi lky Way. Since dust grains in space are composed most ly of metals ,
scient ists expected there would be low amounts of dust ,  and that i t  would be hard to detect .  New
data from Webb reveals the opposite.
Astronomers probed this region because the condit ions and amount of metals within the SMC
resemble those seen in galaxies bi l l ions of years ago, dur ing an era in the universe known as “cosmic
noon,” when star formation was at i ts peak. Some 2 to 3 bi l l ion years after the big bang, galaxies were
forming stars at a fur ious rate.  The f i reworks of star formation happening then st i l l  shape the galaxies
we see around us today.

JWST's New Data Provides Insights Into an
Early Era of Star Formation

By peer ing into a wel l-known star  c luster  within the Smal l  Magel lanic  Cloud,  Webb’s  NIRCam
instrument has revealed many new pockets of  star  formation that have never been seen.  Further ,
new structures appear in  th is  image that provide a window into the stars  feeding within .

“A galaxy dur ing cosmic noon wouldn’t
have one NGC 346 l ike the Smal l
Magel lanic Cloud does; i t  would have
thousands” of star-forming regions l ike this
one, said Margaret Meixner ,  an astronomer
at the Univers it ies Space Research
Associat ion and pr incipal  invest igator of
the research team.
By observing protostars st i l l  in the process
of forming, researchers can learn i f  the
star formation process in the SMC is
different from what we observe in our own
Milky Way. Previous infrared studies of
NGC 346 have focused on protostars
heavier than about 5 to 8 t imes the mass
of our Sun. “With Webb, we can probe
down to l ighter-weight protostars ,  as smal l
as one tenth of our Sun, to see i f  their
formation process is affected by the lower
metal  content , ”  said Ol iv ia Jones of the
United Kingdom Astronomy Technology
Centre,  Royal Observatory Edinburgh, a
co-invest igator on the program.
As stars form, they gather gas and dust ,
which can look l ike r ibbons in Webb
imagery ,  from the surrounding molecular
cloud. The mater ia l  col lects into an
accret ion disk that feeds the centra l
protostar .  Astronomers have detected gas
around protostars within NGC 346, but
Webb’s near-infrared observat ions mark
the f i rst t ime they have also detected dust
in these disks.

NGC 346 (NIRCam Image)
Image credit: NASA, ESA, CSA, STScI.
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The James Webb Space Telescope has imaged the debris disc around the young star AU Microscopi i
(AU Mic) .  The observat ions contain c lues on the composit ion of the disc ,  and is the f i rst t ime that the
previously known disc has been imaged in infrared frequencies.  The observat ions were conducted
with an aim of discover ing exoplanets at large distances from the host star .  The disc is made up of a
number of smal l  objects cal led planetesimals that have col l ided with each other .  A coronograph on
the telescope has been used to obstruct the l ight from the host star ,  with the disc being imaged
from approximately the distance Jupiter is from the Sun.

The process of planet formation,  which usual ly takes place for around 10 mi l l ion years after the
formation of the star ,  has apparent ly ended as the star is around 23 mi l l ion years old ,  which is about
one per cent the age of the Sun. The observat ions were conducted in two wavelengths,  with the
debris being br ighter in the bluer frequency,  indicat ing that there is more dust that can scatter the
shorter wavelengths.  The f indings are consistent with previous observat ions that found the radiat ion
pressure from the host star being too l i t t le to eject the f iner grains of dust from the disc.  There are
two known exoplanets in orbit around the host star ,  which were discovered by other telescopes.

New Webb Image Reveals Dusty Disk Like
Never Seen Before

"The observat ions are the f i rst  t ime that the debr is  d isc has been imaged in
infrared frequencies" .

The host star is a red dwarf star with a radius of about 75 per cent that of the Sun. Pr inciple
invest igator for the observing programme, Joshua Schl ieder says ,  “This system is one of the very few
examples of a young star ,  with known exoplanets ,  and a debris disk that is near enough and br ight
enough to study hol ist ical ly using Webbs uniquely powerful  instruments.”  The debris disc has
previously been imaged with the number of astronomical instruments ,  including the Hubble Space
Telescope.

The debris disc around AU Mic imaged by the James Webb Space Telescope in two different frequencies.
(Image credit: NASA, ESA, CSA, and K Lawson, Goddard Space Flight Center, A Pagan, STScI).

https://science.gsfc.nasa.gov/sed/bio/joshua.e.schlieder
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Researchers conf irmed an exoplanet ,  a planet that orbits another star ,  us ing NASA’s James Webb
Space Telescope for the f i rst t ime. Formal ly c lassif ied as LHS 475 b,  the planet is a lmost exact ly the
same size as our own, c locking in at 99% of Earth’s diameter .  The research team is led by Kevin
Stevenson and Jacob Lust ig-Yaeger ,  both of the Johns Hopkins Univers ity Appl ied Physics Laboratory
in Laurel ,  Maryland.
The team chose to observe this target with Webb after careful ly reviewing targets of interest from
NASA’s Transit ing Exoplanet Survey Satel l i te (TESS),  which hinted at the planet ’s existence. Webb’s
Near-Infrared Spectrograph (NIRSpec) captured the planet easi ly and clear ly with only two transit
observat ions.  “There is no quest ion that the planet is there.  Webb’s pr ist ine data val idate i t , ”  said
Lust ig-Yaeger.  “The fact that i t  is a lso a smal l ,  rocky planet is impressive for the observatory , ”
Stevenson added.
“These f i rst observat ional results from an Earth-size,  rocky planet open the door to many future
possibi l i t ies for studying rocky planet atmospheres with Webb,” agreed Mark Clampin,  Astrophysics
Div is ion director at NASA Headquarters in Washington. “Webb is br inging us closer and closer to a
new understanding of Earth-l ike worlds outside our solar system, and the mission is only just gett ing
started.”

Among al l  operat ing telescopes,  only Webb is capable of character iz ing the atmospheres of Earth-
sized exoplanets.  The team attempted to assess what is in the planet ’s atmosphere by analyzing its
transmission spectrum. Although the data show that this is an Earth-sized terrestr ia l  p lanet ,  they do
not yet know if  i t  has an atmosphere. “The observatory ’s data are beaut i fu l , ”  said Er in May, a lso of
the Johns Hopkins Univers ity Appl ied Physics Laboratory.  “The telescope is so sensit ive that i t  can
easi ly detect a range of molecules ,  but we can’t yet make any def in it ive conclusions about the
planet ’s atmosphere.”
Although the team can’t conclude what is present ,  they can def in ite ly say what is not present .  “There
are some terrestr ia l-type atmospheres that we can rule out , ”  expla ined Lust ig-Yaeger.  “ I t  can’t have a
thick methane-dominated atmosphere,  s imi lar to that of Saturn’s moon Titan.”
The team also noted that whi le i t ’s possible the planet has no atmosphere,  there are some
atmospheric composit ions that have not been ruled out ,  such as a pure carbon dioxide atmosphere.
“Counter intuit ively ,  a 100% carbon dioxide atmosphere is so much more compact that i t  becomes
very chal lenging to detect , ”  said Lust ig-Yaeger.  

NASA’s Webb Confirms Its First Exoplanet
"The planet is  rocky and a lmost precise ly the same s ize as Earth ,  but whips
around its  star  in  only two days" .
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Even more precise measurements are required for the team to dist inguish a pure carbon dioxide
atmosphere from no atmosphere at a l l .  The researchers are scheduled to obtain addit ional spectra
with upcoming observat ions this summer.
Webb also revealed that the planet is a few hundred degrees warmer than Earth ,  so i f  c louds are
detected, i t  may lead the researchers to conclude that the planet is more l ike Venus,  which has a
carbon dioxide atmosphere and is perpetual ly shrouded in thick clouds. “We’re at the forefront of
studying smal l ,  rocky exoplanets , ”  Lust ig-Yaeger said.  “We have barely begun scratching the surface
of what their  atmospheres might be l ike.”

The researchers ’  f indings have opened the possibi l i t ies of pinpoint ing Earth-sized planets orbit ing
smal ler red dwarf stars .  “This rocky planet conf irmation highl ights the precis ion of the mission’s
instruments ,”  Stevenson said.  “And it  is only the f i rst of many discover ies that i t  wi l l  make.” Lust ig-
Yaeger agreed. “With this te lescope, rocky exoplanets are the new front ier . ”
LHS 475 b is re lat ively c lose,  at only 41 l ight-years away, in the constel lat ion Octans.

This illustration reflects that exoplanet LHS 475 b is rocky and almost precisely the same size as
Earth based on new evidence from NASA’s James Webb Space Telescope. The planet is only a
few hundred degrees warmer than our home planet. (Image credit: NASA, ESA, CSA, and K
Lawson, Goddard Space Flight Center, A Pagan, STScI).

The researchers a lso conf irmed that the planet completes an orbit in just two days,  information that
was almost instantaneously revealed by Webb’s precise l ight curve. Although LHS 475 b is c loser to
its star than any planet in our solar system, i ts red dwarf star is less than half  the temperature of the
Sun, so the researchers project i t  st i l l  could have an atmosphere.
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Peas are a lso qui te compact ,  typ ica l ly  on ly  about 5 ,000 l ight-years across or  about 5% the s ize of
our Mi lky Way ga laxy .
“Peas may be smal l ,  but  the i r  star-format ion act iv i ty  is  unusua l ly  intense for  the i r  s ize ,  so they
produce br ight u l t rav io let  l ight , ”  sa id Keunho Kim,  a postdoctora l  researcher at  the Univers i ty  of
Cinc innat i  and a member of  the ana lys is  team. “Thanks to u l t rav io let  images of  green peas f rom
Hubble and ground-based research on ear ly  star-forming ga lax ies ,  i t ’ s  c lear  that  they both share
th is  property . ”
In  Ju ly  2022 ,  NASA and i ts  partners in  the Webb miss ion re leased the deepest and sharpest
inf rared image of  the d istant un iverse yet seen ,  captur ing thousands of  ga lax ies in and behind a
c luster  known as SMACS 0723.  The c luster ’s  mass makes i t  a  grav i tat iona l  lens ,  which both
magni f ies and d istorts the appearance of  background ga lax ies .  Among the fa intest  ga lax ies behind
the c luster  were a t r io of  compact inf rared objects that  looked l ike they could be d istant re lat ives
of green peas .  The most d istant of  these three ga lax ies was magni f ied by about 10 t imes ,  prov id ing
a s ign i f icant ass ist  f rom nature on top of  the te lescope’s unprecedented capabi l i t ies .
Webb did more than image the c luster  – i ts  Near- Inf rared Spectrograph (NIRSpec) instrument a lso
captured the spectra of  se lected ga lax ies in the scene.  When Rhoads and h is  co l leagues examined
these measurements and corrected them for  the wavelength st retch resu l t ing f rom the expans ion of
space ,  they saw character ist ic  features emitted by oxygen,  hydrogen,  and neon l ine up in a stunning
resemblance to those seen f rom nearby green peas .

A new ana lys is  of  d istant ga lax ies
imaged by NASA’s James Webb
Space Telescope shows that  they
are extremely young and share
some remarkable s imi lar i t ies to
“green peas , ”  a  rare c lass of  smal l
ga lax ies in our cosmic backyard .
Green pea ga lax ies were
discovered and named in 2009 by
volunteers tak ing part  in  Galaxy
Zoo,  a pro ject  where c i t izen
sc ient ists  he lp c lass i fy  ga lax ies in
images ,  start ing with those f rom
the Sloan Dig i ta l  Sky Survey .  Peas
stood out as smal l ,  round,
unresolved dots with a d ist inct ly
green shade,  a consequence of
both the co lors ass igned to
di f ferent f i l ters in  the survey ’s
composi te images and a property
of  the ga lax ies themselves .
Green pea ga laxy co lors are
unusua l  because a s izab le f ract ion
of the i r  l ight  comes f rom br ight ly
g lowing gas c louds .  The gases
emit  l ight  at  speci f ic  wavelengths  
un l ike stars ,  which produce a
ra inbow-l ike spectrum of
cont inuous co lor .  

NASA’S WEBB TELESCOPE REVEALS L INKS
BETWEEN GALAXIES NEAR AND FAR

(A trio of faint objects (circled) captured in the James Webb Space
Telescope’s deep image of the galaxy cluster SMACS 0723 exhibit
properties remarkably similar to rare, small galaxies called “green peas”
found much closer to home. The cluster’s mass makes it a gravitational
lens, which both magnifies and distorts the appearance of background
galaxies. We view these early peas as they existed when the universe
was about 5% its current age of 13.8 billion years. The farthest pea, at
left, contains just 2% the oxygen abundance of a galaxy like our own and
might be the most chemically primitive galaxy yet identified.)
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Addit ional ly ,  the Webb spectra made it  possible to measure the amount of oxygen in these cosmic
dawn galaxies for the f i rst t ime.
As stars produce energy,  they transmute l ighter elements l ike hydrogen and hel ium into heavier ones.
When stars explode or lose their  outer layers at the ends of their  l ives ,  these heavier e lements
become incorporated into the gas that forms the next stel lar generat ions,  and the process cont inues.
Over cosmic history ,  stars have steadi ly enr iched the universe.
Two of the Webb galaxies contain oxygen at about 20% of the level in our Mi lky Way. They resemble
typical  green peas,  which nevertheless make up less than 0.1% of the nearby galaxies observed by the
Sloan survey. The third galaxy studied is even more unusual .
“We’re seeing these
objects as they existed
up to 13.1 bi l l ion years
ago, when the universe
was about 5% its current
age,”  said Goddard
researcher Sangeeta
Malhotra.  “And we see
that they are young
galaxies in every sense –
ful l  of young stars and
glowing gas that
contains few chemical
products recycled from
ear l ier stars .  Indeed, one
of them contains just 2%
the oxygen of a galaxy
l ike our own and might
be the most chemical ly
pr imit ive galaxy yet
ident i f ied.”

The James Webb Space Telescope’s Near-Infrared Spectrograph captured the chemical fingerprints of selected
galaxies behind SMACS 0723, including three faint, distant objects. When corrected for the wavelength stretch
caused by the expansion of space over billions of years, the spectra of these galaxies (shown in red) exhibit
features emitted by oxygen, hydrogen, and neon that show a stunning resemblance to those seen from so-called
green pea galaxies found nearby (in green). Additionally, the Webb observations made it possible to measure the
amount of oxygen in these cosmic dawn galaxies for the first time. The spectral lines have been stretched
vertically in order to clarify these relationships.

(A green pea galaxy imaged by the Sloan Digital Sky Survey is shown alongside
an infrared picture of an early pea captured by NASA’s James Webb Space
Telescope. At left is J122051+491255, a green pea about 170 mil l ion l ight-years
away that’s about 4,000 light-years across, a typical size. At right is an early pea
known as 04590, whose light has taken 13.1 bil l ion years to reach us.
Compensating for the cluster’s gravitational lensing effect and the galaxy’s
greater distance to us, 04590 is even more compact, comparable to the smallest
nearby green peas. Credit: SDSS and NASA, ESA, CSA, and STScI)



"Galaxies in early universe were
surprisingly diverse, JWST finds"

The James Webb Space Telescope is changing our understanding of the cosmos.
Galaxies in the ear ly days of the universe were much more var ied and mature than previously thought ,
according to a new study of observat ions of hundreds of galaxies by NASA's James Webb Space
Telescope (JWST).
The Cosmic Evolut ion Ear ly Release Science (CEERS) Survey has been using JWST to look far back
in t ime, studying galaxies as they were around 11 to 13 bi l l ion years ago.

These new images have revealed the presence of mature features such as disks and spheroidal
components ,  Jeyhan Karta ltepe, an associate professor in the Rochester Inst i tute of Technology's
School of Physics and Astronomy, said in a statement.
"This means that ,  even at these high redshifts ,  galaxies were already fa ir ly evolved and had a wide
range of structures, "  said Karta ltepe, lead author of the new paper and a CEERS co-invest igator .
These ear ly galaxies were therefore much more l ike the galaxies of the present than previously
known.
"This tel ls us that we don't yet know when the ear l iest galaxy structures formed,"  said Karta ltepe.
"We're not yet seeing the very f i rst galaxies with disks.  We' l l  have to examine a lot more galaxies at
even higher redshifts to real ly quant i fy at what point in t ime features l ike disks were able to form."
The results of the study,  which used an ear ly JWST data set from June last year ,  have been accepted
for publ icat ion in The Astrophysical  Journal and posted on the onl ine prepr int s ite ArXiv .  
Since then, the CEERS survey has racked up another 60 observing hours with JWST, meaning there
may be many thousands of high redshift  galaxies to further explore and advance our understanding of
how the ear ly universe evolved.
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The above image — a mosaic of 690 individual frames taken with the Near Infrared Camera on the James
Webb Space Telescope — covers an area of sky about eight times as large as Webb’s First Deep Field
Image released on July 12, 2022. It’s from a patch of sky near the handle of the Big Dipper. This is one of
the first images obtained by the Cosmic Evolution Early Release Science Survey collaboration. It contains
several examples of high-redshift galaxies with various morphologies. (Image credit:
NASA/STScI/CEERS/TACC/S. Finkelstein/M. Bagley/Z. Levay.)

"Even ear ly  on ,  'ga laxies were a l ready fa i r ly  evolved and had a wide range of
structures . "
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"Our ident i f icat ion of  complex organic molecu les ,  l ike methanol  and potent ia l ly  ethanol ,  a lso
suggests that  the many star  and p lanet systems developing in th is  part icu lar  c loud wi l l  inher i t
molecu les in a fa i r ly  advanced chemica l  state , "  Wi l l  Rocha ,  an astronomer at  Le iden Observatory
who contr ibuted to the d iscovery ,  sa id in a statement .  "Th is  could mean that  the presence of
prebiot ic  molecu les in p lanetary systems is  a common resu l t  of  star  format ion ,  rather than a un ique
feature of  our own Solar  System."
In other words ,  maybe humans ,  f lowers and Earth l ing microbes aren ' t  so specia l .  Maybe we' re not
a lone in the un iverse because the ingredients that  made us are extraord inar i ly  common byproducts
of baby stars growing up into b ig ,  bad suns .  
OK,  to be c lear ,  th is  doesn ' t  mean we've found proof of  a l ien l i fe or  anyth ing drast ic  l ike that .  I
mean ,  we don ' t  exact ly  know what 's  going to happen to these c loud-borne molecu les over t ime as
min i-so lar  systems doppelgangers actua l ly  start  to form. 
"These observat ions open a new window on the format ion pathways for  the s imple and complex
molecu les that  are needed to make the bui ld ing b locks of  l i fe , "  Mel issa McClure ,  an astronomer at
Le iden Observatory and lead author of  the paper ,  sa id in a statement .

A few hundred l ight-years away f rom Earth (which is  except iona l ly  c lose ,  cosmica l ly  speak ing) l ies a
myster ious ,  foggy expanse ca l led the Chamaeleon I  molecu lar  c loud.  In  an a l ready co ld and dark
universe ,  th is  misty ste l la r  nursery is  cons idered one of  the co ldest ,  and darkest ,  d ist r icts  known to
date .  And i t  is  often in space 's  most shadowed corners where we f ind the br ightest  embers of  our
un iverse 's  evolut ion and h istory .  
On 23rd Jan in the journa l  Nature ,  sc ient ists  work ing with the James Webb Space Telescope
announced that  point ing th is  machine toward Chamaeleon I  has revea led a stunning menager ie of
icy molecu les h idden with in the c loud.  But these aren ' t  just  p la in o ld molecu les .  They ' re the k ind of
interste l la r  br icks that ' l l  one day fuse into the next generat ion of  stars ,  p lanets and potent ia l ly  even
lead to the incept ion of  l i fe as we know i t .  
Sure enough,  on top of  st ructura l  icy b i ts  such as f rozen carbon d iox ide ,  ammonia and water ,  the
JWST a lso managed to detect ev idence of  what ' re known as "prebiot ic  molecu les"  in  the c loud,
accord ing to a press re lease on the f ind .  That s imply refers to speci f ic  chemica ls  known to foster
the r ight  condit ions for  precursors of  l i fe .  

NASA'S JWST DISCOVERED THE INGREDIENTS
FOR L IFE IN A COLD & DARK CLOUD

(This image by NASA's James Webb Space Telescope's Near-Infrared Camera (NIRCam) features the central region
of the Chamaeleon I dark molecular cloud, which resides 630 light years away.)



Tracking a chameleonic cloud  
In a nutshel l ,  the JWST works by using its gold-plated mirrors and high-tech instruments to detect
specif ic wavelengths of l ight that fa l l  within the infrared region of the electromagnetic spectrum. 
Infrared l ight is super different from the regular l ight we're used to seeing with our naked eye. Unl ike
the latter ,  known as v is ib le l ight ,  infrared wavelengths are essent ia l ly invis ib le to us.  Yet a lot of l ight
emanat ing from different areas of the universe part icular ly from inside star-forming clouds arr ives at
our vantage point on Earth as invis ib le ,  infrared l ight .  That 's why the JWST is such a big deal .
This machine is l i tera l ly constructed to decode al l  of that deep space infrared l ight and turn i t  into
something understandable by our minds and technology elucidat ing a wealth of cosmic secrets
otherwise shie lded from our s ight .  
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(These graphs show spectral data from three of the James Webb Space Telescope's instruments. In addition to
simple ices like that from water, the science team was able to identify frozen forms of a wide range of
molecules, from carbon dioxide, ammonia and methane to the simplest complex organic molecule, methanol.)

And, you guessed it ,  whi le the JWST was observing Chamaeleon I ,  i t  caught a bunch of infrared
wavelengths associated with the icy molecules hidden inside the haze, and turned it  into information
digest ible by the team of scient ists operat ing the scope. 
Basical ly ,  l ight emitted by a star in the background of the cloud kind of touched everything in i ts path
on the way to the JWST's lenses,  located a mi l l ion mi les away from our planet .  More specif ical ly ,  as
the wavelengths passed through the cloud itself ,  they came into contact with a l l  those icy molecules
f loat ing inside. 
Thus,  some of the star l ight was absorbed by those icy molecules ,  leaving a sort of f ingerpr int in i ts
wake. Such f ingerpr ints are cal led absorpt ion l ines -- and once analyzed, can help deduce whatever
stuff created them. In this case,  the f ingerpr ints led scient ists to learn about ,  of course,  the icy
molecules.
"We simply couldn't  have observed these ices without Webb,"  Klaus Pontoppidan, Webb project
scient ist at the Space Telescope Science Inst i tute,  who was involved in this research,  said in a
statement.  " In regions that are this cold and dense, much of the l ight from the background star is
blocked and Webb's exquis ite sensit iv i ty was necessary to detect the star l ight and therefore ident i fy
the ices in the molecular c loud."
Going forward, the team intends to see how these ices and prebiot ic components evolve over t ime in
Chamaeleon I  as planet-forming disks start to ar ise in the region. As McClure expla ined, "th is wi l l  te l l
us which mixture of ices and therefore which elements can eventual ly be del ivered to the surfaces of
terrestr ia l  exoplanets or incorporated into the atmospheres of giant gas or ice planets. "
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For over a decade now, so-cal led fast radio bursts (FRBs) have been puzzl ing scient ists .  These ultra-
short- l ived, br ight f lashes of radio waves across the sky happen al l  day,  but no one yet knows what
causes them. 
Although FRBs are st i l l  a mystery ,  new observat ions of this strange phenomenon may actual ly help
astronomers learn more about our own galact ic neighborhood. In new research presented in a press
conference at the 241st American Astronomical Society meeting,  a team of astronomers from Caltech
reported measur ing our Mi lky Way's mass using an FRB — and it  turns out our galaxy is l ighter than
expected.
Caltech astronomers bui l t  an observatory cal led the Deep Synoptic Array (DSA),  a col lect ion of 110
radio antennas nest led in the Owens Val ley of Centra l  Cal i fornia on the ancestra l  lands of the Big
Pine Paiute Tr ibe,  to make more precise measurements of FRBs.
At the same t ime, the array must survey a large chunk of the sky to have any hope of spott ing the
extremely short bursts .  Surveying a large amount of sky means processing a lot of data ,  so the array 's
computers are processing 24 gigabytes per second. This is far beyond the capabi l i t ies of most
computers we interact with" I t  would be l ike streaming 28,000 Netf l ix movies a l l  at the same t ime.

In the long run,  astronomers hope to bui ld an even more advanced FRB observatory ,  n icknamed DSA-
2000 — yes,  that 's an array of two thousand radio dishes. in the Nevada desert .  But even the in it ia l
DSA is a powerful  instrument for observing FRBs.
And not only are these observat ions giv ing astronomers clues into the mystery of FRBs, they also
reveal invis ib le matter a l l  around us.  "As i t  turns out ,  more than 80% of baryonic matter — not dark
matter ,  but actual ly matter l ike you and me — is invis ib le in the nearby universe, "  said Vikram Ravi ,
astronomer at Caltech, dur ing the press conference. This hidden matter is real ly spread out ,  making it
hard for our telescopes to see. (Dark matter is the myster ious substance that astronomers can't  see
direct ly ,  but have observed through its gravitat ional s ignature on galaxies.)
As the radio waves travel from distant galaxies to our antennas on Earth ,  certain frequencies of the
waves wi l l  be delayed — an indicator of how much stuff there is between the observer and the FRB.
Data from the DSA revealed that our Mi lky Way has far less regular matter than astronomers
expected. Whereas most of the universe is made of around 16% regular matter and 84% dark matter ,
our Mi lky Way is less than 10% regular matter and over 90% dark matter .
This unexpected l ightness could hint at blowouts in our galaxy 's past .  "These results strongly support
scenar ios predicted by galaxy-formation s imulat ions where feedback processes expel matter from the
halos of galaxies , "  Ravi said in a statement from Caltech. These processes are "fundamental  to galaxy
formation,  whereby matter is funneled in and blown out of galaxies in cycles , "  he added.

Mysterious fast radio bursts (FRBs) helped astronomers weigh our galaxy.

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

F E B R U A R Y  2 0 2 3

(An artist's depiction of hot gas surrounding the Milky Way and its satellite galaxies.
(Image credit: NASA/CXC/M.Weiss/Ohio State/A Gupta et al))
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An apparent  micrometeoro id  st r ike  on a  Russ ian  Soyuz  spacecraft  wi l l  keep three
astronauts  a loft  for  longer  than p lanned .
Three ast ronauts  a re  apparent ly  go ing to  be away f rom the i r  home p lanet  for  tw ice as  long
as or ig ina l l y  p lanned .
NASA's  Frank Rub io  and cosmonauts  Sergey Prokopyev and Dmit ry  Pete l in  l aunched toward
the In ternat iona l  Space Stat ion ( ISS)  aboard a  Russ ian  Soyuz spacecraf t  on Sept .  2 1 ,  2022 .  
The t r io  was supposed to  come home in  March on that  same Soyuz .  But  the veh ic le ,  known
as MS-22 ,  los t  a l l  o f  i t s  coo lant  a f te r  an  apparent  micrometeoro id  s t r ike  las t  month ,
render ing i t  unf i t  to  car ry  ast ronauts  except  in  the event  of  an  emergency .  So Russ ia ' s
federa l  space agency Roscosmos has  dec ided to  launch an uncrewed Soyuz to  the orb i t ing
lab on Feb .  20 to  br ing Rub io ,  Prokopyev and Pete l in  back to  Ear th .

I f  " l a te  September "  means somet ime af ter  Sept .  2 1 ,  then the MS-22 crew wi l l  end up
stay ing a lo f t  fo r  a  fu l l  year  — someth ing no NASA ast ronaut  has  ever  done .
A few have come c lose .  For  example ,  Mark  Vande He i  l i ved aboard the s tat ion for  355 days
between Apr i l  2021  and Apr i l  2022 .  Scot t  Ke l l y  and cosmonaut  Mikha i l  Korn ienko logged
340 days  in  space between March 2015 and March 2016 ,  and Chr i s t ina  Koch was away f rom
Earth  for  a lmost  329 days ,  f rom Apr i l  2019 to  February  2020 .
Of  these miss ions ,  on ly  that  o f  Ke l l y  and Korn ienko was supposed to  las t  so long .  The i r
h igh ly  pub l ic i zed "year  in  space"  was des igned to  gather  data  about  the ef fects  of  long-
durat ion spacef l ight  on the human body ,  to  a id  p lann ing for  fu ture  c rewed miss ions  to
Mars .
Vande He i  and Koch l i ved aboard the ISS longer  than p lanned due to  schedu l ing i ssues .
Vande He i ' s  extens ion ,  fo r  example ,  was necess i ta ted by Russ ia ' s  dec is ion to  launch
f i lmmakers  on the next  Soyuz in  l i ne  ra ther  than a  rep lacement  ast ronaut  c rew.
But  NASA b iomedica l  personne l  and miss ion p lanners  a re  doubt less  us ing the ext ra  data
generated dur ing those unexpected ly  long past  f l ights  and they ' l l  p robab ly  s tudy Rub io ,
Prokopyev and Pete l in  w i th  the same out look and in tens i ty .
Cosmonauts  have l i ved of f  Ear th  for  a  fu l l  year  cont inuous ly ,  by  the way .  Va le ry  Po lyakov
ho lds  the durat ion record for  a  s ing le  spacef l ight ,  rack ing up 437 consecut ive  days  aboard
Russ ia ' s  o ld  Mi r  space s tat ion in  1994 and 1995 .

However ,  that  next  Soyuz w i l l  s tay  docked at
the ISS unt i l  i t s  successor  — a  veh ic le  that
wi l l  ca r ry  c rew is  ready to  go .  That  w i l l  l i ke ly
be a  wh i le ,  so  Rub io ,  Prokopyev and Pete l in
a re  get t ing a  hef ty  miss ion extens ion .
"The p lan  i s  fo r  Frank ,  D imi t r i  and Sergey to
stay  on board for  severa l  more months  unt i l
they  come home,  probab ly  [ in ]  l a te
September , "  D ina  Conte l l a ,  NASA's  ISS
operat ions  in tegrat ion manager ,  sa id  dur ing a
press  conference on Tuesday (Jan .  17 ) .  
"We ' re  look ing at  the exact  t im ing of  that ,
but  a t  th i s  po int ,  that  wou ld  be when the
veh ic le  wou ld  be p lanned to  come home, "  she
sa id .

(From left - Frank Rubio, Sergey Prokopyev
and Dmitri Petelin.)



A NEWLY FOUND ALIEN PLANET HAS
NUCLEAR FUSION GOING IN ITS CORE
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An in te rna t iona l  team o f  sc ien t i s t s  has  found  a  new exop lane t  tha t ' s  the  f i r s t  to  be  d i rec t l y
imaged thanks  to  Eu rope ' s  Ga ia  spacec ra f t  —  and  i t  appea rs  to  have  nuc lea r  fus ion  ongo ing
in  i t s  co re .
The  team ,  l ed  by  P ro fesso r  Sasha  H ink ley  a t  the  Un i ve rs i t y  o f  Exe te r  i n  Eng land ,  d i scove red
the  exop lane t  o rb i t i ng  rough l y  300  m i l l i on  m i l es  (483  m i l l i on  k i l omete rs )  away  f rom the  s ta r
HD 206893 ,  wh ich  i s  l oca ted  about  130  l i gh t-yea rs  f rom Ea r th  and  i s  about  30% l a rge r  than
our  sun .  
The  s ta r  has  a  known debr i s  d i sk  a round  i t  and  was  cons ide red  a  good cand ida te  fo r  f i nd ing
new ex t raso l a r  p l ane ts .  The  Eu ropean  Space  Agency ' s  Ga ia  m i ss ion  makes  ex t reme ly  p rec i se
measu rements  o f  the  loca t ion  o f  s ta r s  as  they  move  ac ross  the  sky ,  and  the  as t romet r i c  da ta
i t  p rov ides  a l so  means  the  p resence  o f  exop lane ts  can  be  i n fe r red  by  measu r i ng  the  wobb le
o f  s ta r s .

"The  d i scove ry  o f  HD 206893 c  i s  a  rea l l y  impor tan t  moment  fo r  the  s tudy  o f  exop lanets ,  as
ou rs  may  be  the  f i r s t  d i rec t  de tec t ion  o f  a  'Ga ia  exop lanet , ' "  H ink ley  sa id  i n  a  s ta tement .  
The  d i scove ry  shows  tha t  Ga ia  can  po in t  the  way  to  potent i a l  exop lanets ,  wh ich  can  then  be
d i rec t l y  de tec ted  by  fo l l ow up  obse rva t ions ,  e i the r  on  the  g round  o r  by  a  space-based
observa to ry  such  as  NASA 's  James  Webb Space  Te lescope .

Fo l l ow ing  up  on  Ga ia  da ta ,  the  team used  the  GRAVITY  i ns t rument  on  the  Very  La rge
Te lescope  i n  the  Atacama Deser t  o f  no r the rn  Ch i l e  to  d i rec t l y  con f i rm the  p resence  o f  the
newfound p l anet ,  known as  HD 206893 c .
What ' s  more ,  the  obse rva t ion  a l so  a l l owed the  resea rche rs  to  ana l yze  the  l i gh t  spect rum f rom
the  p l anet ' s  a tmosphere .  The  apparen t  b r igh ten ing  o f  the  ob jec t  sugges ts  tha t  the  co re  o f
th i s  g i an t  p l ane t  i s  undergo ing  nuc lea r  fus ion  us ing  deute r i um ,  an  i so tope  o f  hyd rogen
ca r r y i ng  a  neut ron .  
The  new ly  d i scove red  exop lanet  i s  l i ke l y  about  13  t imes  more  mass i ve  than  Jup i te r .  Tha t
enormous  s i ze  and  the  ev idence  o f  fus ion  mean  i t  i s  on  the  boundary  be tween  be ing  a  p l ane t
and  a  b rown dwar f ,  a  cu r ious  cosmic  ob jec t  tha t  fo rms  i n  the  same way  as  no rma l  s ta r s  bu t
does  not  qu i te  have  the  mass  requ i red  to  sus ta in  nuc lea r  fus ion .  The  d i scove ry  cou ld  p rov ide
new ins igh t  fo r  sc ien t i s t s  to  d i s t i ngu i sh  between  mass i ve  p l anets  and  b rown dwar f s ,  s tudy
team members  sa id .
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"HD 206893 c is  on the boundary between a planet and a brown dwarf ,  or  fa i led star . "



"LUNAR NEW YEAR 2023"
You may have thought that New Year’s was only celebrated on January 1, but you couldn’t be more wrong. In
other cultures, New Year’s actually doesn’t take place until much later. It ’s referred to as Lunar New Year and
is one of the most important Asian holidays of each year.

What is Lunar New Year?
Did you know that more than 1.5 bil l ion people celebrate the Lunar New Year every year? It’s true! The
holiday marks the first new moon of the lunisolar calendar, which is a calendar used in countries l ike
Singapore, China, South Korea, Vietnam and other Asian countries.
Each Lunar New Year is extra special because it corresponds with an animal from the Chinese zodiac, which
consists of 12 different animals and cycles through over 12 years. This upcoming year, 2023, is the Year of
the Rabbit.

Lunar New Year 2023
Unlike the Jan. 1 celebration most of us are used to, the date of the Lunar New Year changes every year.
Americans and many other cultures around the world use the Gregorian calendar to keep track of the days
of the year. However, this calendar doesn’t keep track of the moon and sun’s different phases, l ike the
lunisolar calendar does. This lunisolar calendar is used by many ancient cultures and religions and it 's the
calendar used to determine the Lunar New Year—that's why the holiday falls on different dates each year.

Typically, it is celebrated between January 20 and February 21 of the Gregorian calendar. In 2021, it was on
February 23. In 2022, Lunar New Year was Tuesday, February 1, 2022.  This year, Lunar New Year is on
Sunday, January 22, 2023.

How do people celebrate the Lunar New Year?
While most holidays are only typical ly celebrated for one day, The Lunar New Year can be celebrated for
multiple days. In fact, depending on what culture is celebrating it , the holiday can be celebrated for up to 15
days. During that time, extravagant events l ike firework displays, parades and l ion and dragon dances can
occur. And while celebratory customs vary between Asian cultures, one of the most popular traditions of
the Lunar New Year is to give children money. Besides giving the tradition of money, the Lunar New Year
can be celebrated in other ways too. One of those ways is by decorating with the color red because it is
associated with happiness and good fortune and has a history of warding off evi l spirits.
People also celebrate the holiday by having a family dinner that includes traditional dishes, l ike fish,
longevity noodles, tangyuan, spring rol ls and dumplings. Foods l ike oranges and tangerines are also
traditionally gifted during this holiday because they represent luck and wealth and people also do things l ike
sweeping their homes to drive out any bad luck that’s there. The end of the holiday is usually marked by a
beautiful lantern festival , which symbolizes love and hope.
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NASA'S LUCY ASTEROID MISSION ADDED
ITS 10TH SPACE ROCK TARGET
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NASA's Jupiter Trojan asteroid-scouting mission has been given an additional space rock to visit ,
bringing the journey's total to 10 asteroids.
The Lucy mission team official ly added main-belt asteroid 1999 VD57 to Lucy's l ist of targets on Jan.
24. The addition wil l al low the spacecraft to test its innovative target tracking system and introduce
us to another small world years before Lucy reaches its primary science targets in the outer solar
system.
"There are mil l ions of asteroids in the main asteroid belt," Raphael Marschall , a Lucy collaborator at
the Nice Observatory in France, who identified asteroid 1999 VD57 as an object of special interest
for Lucy, said in a statement. "This asteroid really stood out. Lucy's trajectory as originally designed
will take it within 40,000 miles of the asteroid, at least three times closer than the next closest
asteroid."

Asteroid 1999 VD57 is an S-type, or stony, asteroid was not identified as a target earlier because it
is extremely small , according to the team, but its presence now offers the mission a useful
opportunity to conduct an extra dress rehearsal for its Trojan tour.
Lucy's original trajectory would have taken it within 40,000 miles (64,400 kilometers) of the 2,300-
foot (700 meters) diameter asteroid, but a series of small maneuvers beginning in May wil l al low the
spacecraft to make a much closer approach, coming within approximately 280 miles (450 km) on
Nov. 1.
The flyby wil l give the team an early opportunity to test its twin Terminal Tracking Cameras (T2CAM),
which the spacecraft wil l mainly use to automatically lock onto and track asteroids during flybys and
make sure Lucy's other instruments are pointed in the right direction, which has traditionally been
tricky.
"In the past, most flyby missions have accounted for this uncertainty by taking a lot of images of the
region where the asteroid might be, meaning low efficiency and lots of images of blank space,"
Levison said in a statement. 
"Lucy wil l be the first flyby mission to employ this innovative and complex system to automatically
track the asteroid during the encounter," he said. "This novel system wil l al low the team to take many
more images of the target."
The mission's first encounter with a space rock was previously slated to be its 2025 flyby of the main
belt asteroid 52246 Donaldjohanson, named for the paleontologist who discovered the fossil Lucy,
which in turn inspired the name of the NASA mission.

Lucy will fly by the small main belt asteroid 1999 VD57 on 1st of November 2023.
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A diagram showing the path of the Lucy spacecraft in 2023, including a close flyby of the asteroid
1999 VD57. (Image credit: NASA's Goddard Space Flight Center)
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"HUBBLE CAPTURES A STUNNING RED
VIEW OF THE SOUL NEBULA"

Astronomers discovered the existence of EGGs only
recently. A prominent example of these structures
is located at the tips of the Pillars of Creation in a
1995 Hubble image of the nebula. frEGGs are an
even newer find; they are distinct from EGGs
because they are detached from surrounding gas,
giving them a distinct tadpole-like shape.
The Soul Nebula is the partner of another nebula
that will have its image widely shared as Valentine's
Day approaches: the Heart Nebula. Officially known
as IC 1805, the massive cloud of gas and dust is so
named because the glowing hydrogen content
makes it resemble a pink heart. At 7,500 light-years
away, the Heart Nebula can be snapped by amateur
astrophotographers, making it one of the most
commonly shared space images around Feb. 14.

This and other frEGGs belong to a special class of evaporating gaseous globules (EGGs),
which occur in nebulas when energetic radiation from young, hot stars ionizes surrounding
gas by stripping away electrons. This causes the gas to disperse away from those bright
stars in a process called photoevaporation, which may help to halt star formation in
nebulas.
In EGGs, the gas is so dense that this photoevaporation process happens much more
slowly than it does in surrounding regions of gas. This slower photoevaporation and the
protection of gas from dispersal allow gas to remain dense enough to collapse and form
protostars, which eventually go on to become full-fledged stars. This means astronomers
are interested in frEGGs and EGGs because they are the areas of nebulas where star birth
may have once taken place.
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Hubble Space Telescope (Image
credit: Hubblesite.org)

The Hubble Space Telescope
captured a stunning image of a small
region of Westerhout 5, also known as
the Soul Nebula, glowing red. The
suffusion of red light is caused by H-
alpha emission, which happens when
very energetic electrons within
hydrogen atoms lose energy, causing
the release of this distinctive red
light.
This red light also reveals a range of
fascinating features, such as a so-
called free-floating evaporating
gaseous globule (frEGG). Seen as a
dark, tadpole-shaped region in the
upper center left of the image, this
frEGG is officially named KAG2008
globule 13 and J025838.6+604259. 

The "Heart and Soul" nebula complex forms a vast star-forming region that spans 300
light-years, with the two nebulas joined by a bridge of gas. Both nebulas are packed
with bright stars that are just a few million years old, veritable infants compared with
our nearly 5 billion-year-old sun. 



Saturn
It’s too close to the sun to be visible this
month. Its conjunction with the sun will
come on February 16.

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 - FEBRUARY 2023

Mercury
Mercury much tougher to spot in
morning twilight. By mid-month, it
will not be visible.

Venus
Venus, the brightest planet, is climbing
higher in the west after sunset each
night

Mars
Mars is high in the evening sky,
noticeably red in color, setting several
hours after midnight. 

Uranus
Uranus is an easy binocular target all month,
located in the region of southern Aries. 

Neptune
Dim Planet at magnitude 7.8 and it has
great conjunction with Venus on 15th Feb.

PLANETS VISIBILITY

BRIGHT DEEP SKY OBJECTS

Messier 35 (M35) is a large open star
cluster located in the northern
constellation Gemini. The cluster
consists of several hundred stars. The
beautiful open cluster M35 reaches its
highest position in the sky, due south,
around 20:00 UT. The cluster is just
visible to the naked eye, and a real
treat through binoculars or a small
scope.

M37 is an open cluster in the
constellation Auriga. It has the
designation NGC 2099 in the New
General Catalogue. M37 is the
brightest, richest and largest of the
three open clusters in this constellation
that were catalogued by Messier. It has
an apparent magnitude of 6.2 and lies
at a distance of 4,511 light years from
Earth.

The Orion Nebula, designated as
Messier 42, is a diffuse nebula
situated south of Orion's Belt in
the constellation of Orion. It is one
of the brightest nebulae visible to
the naked eye in the night sky with
an apparent magnitude of 4.0. It is
1,344 light-years away and is the
closest region of massive star
formation to Earth.

Jupiter
Jupiter is now descending into the
sunset glare. It will be in conjunction
with Crescent Moon and Mars on 27th
February.

The Messier 45 (M45), also known as
the Pleiades or Seven Sisters, is a bright
open star cluster located in the
constellation Taurus, the Bull. The
Pleiades cluster has an apparent
magnitude of 1.6 and lies at an average
distance of 444 light years from Earth.
Finding M45 is easy, the cluster is
positioned about 14 degrees northwest
of orange giant star Aldebaran (mag.
+0.9), the brightest star in Taurus. 
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/
https://www.constellation-guide.com/constellation-list/gemini-constellation/
https://www.constellation-guide.com/constellation-list/auriga-constellation/


SOYUZ | PROGRESS MS 22 | 83P
"Russian Federal Space Agency (ROSCOSMOS) is scheduled to launch a Soyuz 2.1a
rocket as part of the Progress MS-22 (83P) mission. The launch is scheduled on
02/09/2023 at 06:15 UTC for the Resupply mission launching from Baikonur
Cosmodrome, Republic of Kazakhstan. Don’t miss this exciting rocket launch!"
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The Russian space agency, Roscosmos, will launch another Soyuz rocket to bring back three astronauts to
Earth after their original capsule was damaged and began leaking coolant into the vacuum of space. The
Soyuz spacecraft will return two Russian cosmonauts and an American astronaut from the International
Space Station. The Soyuz 2.1A converted the flight control system from analog to digital, which allowed
launch from fixed platforms. It also allowed big fairings and payloads.

F E B R U A R Y  2 0 2 3

ROCKET LAUNCHES IN FEBRUARY 2023

About ROSCOSMOS:
The Roscosmos State Corporation for Space Activities,
commonly known as Roscosmos, is the governmental
body responsible for the space science program of the
Russian Federation and general aerospace research.
Soyuz has many launch locations the Russian sites are
Baikonur, Plesetsk, and Vostochny however Ariane also
purchases the vehicle and launches it from French
Guiana.

About the Progress Spacecraft :
The Progress is  a  Russ ian expendable
cargo spacecraft .  I ts  purpose is  to
del iver  the suppl ies needed to susta in
a human presence in orb i t .  Whi le i t
does not carry  a crew,  i t  can be
boarded by astronauts when docked to
a space stat ion ,  hence i t  i s  c lass i f ied
as crewed by i ts  manufacturer .
Progress is  der ived f rom the crewed
Soyuz spacecraft  and launches on the
same launch vehic le ,  a  Soyuz rocket .
Progress has supported space stat ions
as ear ly  as Sa lyut  6 and as recent ly  as
the Internat iona l  Space Stat ion ( ISS) .
Each year  there are between three and
four Progress f l ights to the ISS.  A
Progress remains docked unt i l  short ly
before being rep laced with a new one
or a Soyuz (which wi l l  use the same
docking port ) .  Then i t  i s  f i l led with
waste ,  d isconnected ,  and de-orb i ted ,
at  which point  i t  burns up in the
atmosphere .  
Progress was deve loped because of
the need for  a constant  source of
suppl ies to make long-durat ion space
miss ions poss ib le .  I t  was determined
that  cosmonauts needed an inf low of
consumables ( food,  water ,  a i r ,  etc . ) ,
p lus there was a need for  maintenance
i tems and sc ient i f ic  pay loads that
necess i tated a dedicated cargo carr ier .
Such pay loads were impract ica l  to
launch with passengers in  the
restr icted space of  a Soyuz .  
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Fai lure Analys is  of  SSLV-D1 Miss ion & Recommendations for  SSLV-D2
The Smal l  Sate l l i te  Launch Vehic le (SSLV) of  ISRO is  des igned to be af fordable and amenable
to industry  product ion and wi l l  funct ion as a launch-on-demand p lat form for  Min i ,  Micro or
Nanosate l l i tes .  I t  i s  a  three-stage veh ic le wi th a l l  so l id propuls ion stages and a l iqu id
propuls ion-based Veloc i ty  Tr imming Module (VTM) as the termina l  stage.  The launcher a lso
targets many nove l  features inc lud ing low turn-around t ime,  f lex ib i l i ty  in  accommodat ing
mult ip le sate l l i tes ,  launch-on-demand,  min imal  launch inf rast ructure requi rements ,  etc .
The f i rs t  deve lopmenta l  f l ight  of  a  Smal l  Sate l l i te  Launch Vehic le (SSLV) l i f ted of f  f rom Sat ish
Dhawan Space Centre (SDSC) on 7th August  2022 at  09 . 18 Hrs IST.  The object ive of  the
miss ion (SSLV-D1/EOS-02) was to in ject  the EOS-02 sate l l i te  of  ISRO into a c i rcu lar  orb i t  of
356.2 km with an inc l inat ion of  37 .21° .  Azaadisat ,  a  student sate l l i te  was a lso accommodated
in the miss ion ,  author ized by IN-SPACe.
However ,  the spacecraft  were in jected into a h igh ly  e l l ipt ica l  unstab le orb i t  due to a short fa l l
in  ve loc i ty ,  lead ing to the i r  decay and deorb i t ing immediate ly ,  in  sp i te of  normal  performance
of a l l  so l id propuls ion stages .  The orb i t  ach ieved was 360.56 km x 75 .66 km with an
inc l inat ion of  36 .56 . In i t ia l  invest igat ions with the f l ight  data ind icated that  the l i f t-of f  of  SSLV
D1 was normal  a long with normal  performance of  a l l  so l id propuls ion stages .  However ,  the
miss ion cou ld not be ach ieved due to an anomaly dur ing the second stage (SS2) separat ion ,
which t r iggered a miss ion sa lvage mode (which is  a  procedure adopted to attempt min imum
stabi l i zed orb i ta l  condi t ions for  the Spacecraft  in  case of  an anomaly in  the veh ic le system) .

SSLV-D2/EOS-07 MISSION: SECOND
DEVELOPMENTAL FLIGHT OF SSLV

The ISRO New Rocket Launch: Satellite No Longer Usable, Will Soon Be Back With SSLV-
D2, Says Space Agency

Getting ready for SSLV-D2:
The SSLV-D1 was the f i rst developmental  mission of this
new launch vehic le .  The object ive of development
missions is to prove the launch vehic le design and
architecture and to br ing out any residual unknowns not
ident i f ied in the qual i f icat ions tests and analys is dur ing
its development journey. SSLV-D1 mission demonstrated
the sat isfactory integrated performance of SSLV in a l l
i ts systems including its f l ight through the aerodynamic
regime, which is an accompl ishment by i tself .
Consider ing the clear ident i f icat ion of the cause of the
f l ight anomaly and suggested correct ive act ions,  the
next development f l ight (SSLV-D2) is planned to be
executed complying to the recommendations,  i ts
sat isfactory implementat ion,  review and approval by the
author ized committees.
The second developmental  f l ight of SSLV (SSLV-
D2/EOS-07 Mission) is scheduled in the f i rst quarter of
2023 and wi l l  launch a total  payload mass of about 334
kg including EOS-07 satel l i te and two co-passenger
satel l i tes .



SOYUZ MS 23 TO BRING BACKSOYUZ MS 23 TO BRING BACK
ASTRONAUTSASTRONAUTS

Soyuz MS-23 is a planned Russian uncrewed Soyuz spacefl ight to launch from Baikonur on 20
February 2023 to the International Space Station,  in order to replace the Soyuz MS spacecraft
for landing that the three Soyuz MS-22 crew members launched onboard,  with a new
spacecraft.
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The Russian space agency, Roscosmos, will launch another Soyuz rocket to bring back three astronauts
to Earth after their original capsule was damaged and began leaking coolant into the vacuum of space.
The Soyuz spacecraft will return two Russian cosmonauts and an American astronaut from the
International Space Station. The Soyuz 2.1A converted the flight control system from analog to digital,
which allowed launch from fixed platforms. It also allowed big fairings and payloads.
"The expedition of Sergey Prokopyev, Dmitry Petelin, and Francisco Rubio to the ISS is being extended.
They will return to Earth on Soyuz MS-23," Roskosmos said, indicating that a new spacecraft will be
launched to the flying laboratory. The MS-23 launch had earlier been planned for mid-March. Soyuz MS-
22 will descend to Earth without a crew, it said.
Found a leak in the capsule!
An investigation of the leak has revealed that it stemmed from a tiny puncture in the external radiator of
the Soyuz MS-22 capsule which is currently docked to the ISS and had been due to bring the three
crew members back to Earth in March. The leak from the Soyuz MS-22 was spotted in December when
the Russians were about to venture outside the station on a planned spacewalk and ground specialists
saw a stream of fluid and particles emanating from the Soyuz on a live video feed from space.
Roscosmos chief Yuri Borisov told reporters on Wednesday that the analysis confirmed a
micrometeoroid caused the leak. 
Roscosmos and NASA have said the incident hadn’t posed any danger to the station’s crew. Along with
Prokopyev, Petelin, and Rubio, four other crew members are currently on the space outpost: NASA
astronauts Nicole Mann and Josh Cassada; the Japan Aerospace Exploration Agency’s Koichi Wakata;
and Anna Kikina of Roscosmos.
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Expedition 68 crew members Dmitri Petelin of Roscosmos, top, Frank Rubio of NASA, and Sergey Prokopyev of
Roscosmos, bottom, wave farewell prior to boarding the Soyuz MS-22 spacecraft for launch, Wednesday, Sept. 21, 2022,

at the Baikonur Cosmodrome in Kazakhstan. (Photo Credit - NASA/Bill Ingalls)



SpaceX Launches - February 2023

SpaceX i s  schedu led  to  l aunch  a  Fa lcon  9  rocket  as  pa r t  o f  the  Amazonas
Nexus  m iss ion .  The  l aunch  i s  schedu led  on  02/05/2023  at  22 :32  UTC fo r
the  Commun icat ions  m iss ion  l aunch ing  f rom Cape  Canavera l ,  FL ,  USA.  
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S P A C E X  F A L C O N  9  /  A M A Z O N A S  N E X U S - 6

T h e  F a l c o n  9  B l o c k  5  w a s  m a n u f a c t u r e d  b y
S p a c e X  w i t h  t h e  f i r s t  l a u n c h  o n  2 0 1 8 - 0 5 - 1 1 .
F a l c o n  9  B l o c k  5  h a s  1 4 4  s u c c e s s f u l  l a u n c h e s
a n d  0  f a i l e d  l a u n c h e s  w i t h  a  t o t a l  o f  1 4 4
l a u n c h e s .  F a l c o n  9  i s  a  t w o - s t a g e  r o c k e t
d e s i g n e d  a n d  m a n u f a c t u r e d  b y  S p a c e X  f o r  t h e
r e l i a b l e  a n d  s a f e  t r a n s p o r t  o f  s a t e l l i t e s  a n d  t h e
D r a g o n  s p a c e c r a f t  i n t o  o r b i t .  T h e  B l o c k  5
v a r i a n t  i s  t h e  f i f t h  m a j o r  i n t e r v a l  a i m e d  a t
i m p r o v i n g  u p o n  t h e  a b i l i t y  f o r  r a p i d  r e u s a b i l i t y .
B 1 0 7 3  w i l l  a t t e m p t  t o  l a n d  o n  a n  A S D S  a f t e r  i t s
s i x t h  f l i g h t .
H i s p a s a t  C h i e f  E x e c u t i v e  M i g u e l  Á n g e l  P a n d u r o
s a i d  A m a z o n a s  N e x u s  w i l l  b e  “ t h e  m o s t
d y n a m i c  a n d  a d v a n c e d  s a t e l l i t e  i n  o u r  f l e e t . ”
U s i n g  b r o a d b a n d  a n d  n a r r o w b a n d ,  H i s p a s a t
s a i d  t h e  s a t e l l i t e  c o u l d  s u p p o r t  a  m i x  o f  s e n s o r
d e v i c e s  f o r  m o n i t o r i n g  r e m o t e  f o r e s t s ,
i n c l u d i n g  s u r v e i l l a n c e  c a m e r a s .  
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A SpaceX Fa lcon 9 rocket  w i l l  l aunch the Amazonas Nexus communicat ions  sate l l i te  for  the
Span ish  company H ispasat .  Amazonas Nexus w i l l  p rov ide broadband connect iv i ty  to
a i rp lanes ,  sh ips ,  and other  mobi le  users  across  the Amer icas ,  Green land ,  and t rave l  cor r idors
across  the At lant ic  Ocean .  The sate l l i te  was bu i l t  by  Tha les  A len ia  Space and i s  based on
the Spacebus NEO p la t form.  The Fa lcon 9 's  f i r s t-stage booster  w i l l  l and on a  drone sh ip  in
the At lant ic  Ocean .  I t  i s  a  H igh-throughput  geostat ionary  communicat ions  sate l l i te  bu i l t  by
Tha les  A len ia  Space for  H ispasat .

(Credits - Thales alenia space)



A SpaceX Falcon 9 rocket will launch a Crew
Dragon spacecraft on the program’s ninth flight
with astronauts. 

SpaceX Crew-6 is planned to be the s ixth
crewed operat ional NASA Commercia l  Crew
fl ight of a Crew Dragon spacecraft ,  and the
tenth overal l  crewed orbita l  f l ight .  The mission is
scheduled to launch in 26 February 2023.The
Crew-6 mission wi l l  t ransport four crew
members to the Internat ional Space Stat ion
( ISS).  Two NASA astronauts ,  a United Arab
Emirates astronaut ,  and a Russian cosmonaut
have been assigned to the mission. The two
NASA astronauts are Stephen Bowen and
Warren Hoburg. The cosmonaut ,  Andrey
Fedyaev,  was reassigned from Soyuz MS-23.
Sultan Al Neyadi wi l l  head the Emirates '  mission
on the f l ight .
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NASA’S SPACEX CREW-6 MISSION
FEBRUARY 26,2023

F E B R U A R Y  2 0 2 3

The four crew members who comprise NASA’s
SpaceX Crew-6 mission are seated inside the
SpaceX Dragon spacecraft during a training
session at the company’s headquarters in
Hawthorne,  Cal ifornia.(Photo credit:  SpaceX).

The four crew members who comprise the
SpaceX Crew-6 mission pose for a photo in
their  spacesuits during a training session at the
company’s headquarters in Hawthorne,
Cal ifornia.  (Photo credit:  SpaceX).

Crew-6 wi l l  be SpaceX's tenth crewed f l ight ,
and the fourth for Dragon Endeavor ,  which also
launched Demo-2, Crew-2, and Axiom Space's
Ax-1 mission. They wi l l  spend approximately s ix
months on the space stat ion,  start ing with a
short handover with members of Crew-5, who
arr ived at Stat ion in October for a science
expedit ion at the microgravity laboratory.  

Falcon 9 Block 5 – SpaceX
The Falcon 9 Block 5 was manufactured by SpaceX
with the f i rst launch on 2018-05-11 .  Falcon 9 Block
5 has 144 successful  launches and 0 fa i led launches
with a total  of 144 launches. Falcon 9 is a two-
stage rocket designed and manufactured by SpaceX
for the rel iable and safe transport of satel l i tes and
the Dragon spacecraft into orbit .  The Block 5
var iant is the f i fth major interval  a imed at improving
upon the abi l i ty for rapid reusabi l i ty .

Artists '  impression of a Crew Dragon approaching
the forward port of Harmony on the ISS.
Names: USCV-6.
Mission type :  ISS crew transport.
Operator :  SpaceX.
Mission duration: 180 days (planned).

https://en.wikipedia.org/wiki/Commercial_Crew_Program
https://en.wikipedia.org/wiki/SpaceX_Dragon_2
https://en.wikipedia.org/wiki/International_Space_Station
https://en.wikipedia.org/wiki/United_Arab_Emirates
https://en.wikipedia.org/wiki/Stephen_Bowen_(astronaut)
https://en.wikipedia.org/wiki/Warren_Hoburg
https://en.wikipedia.org/wiki/Andrey_Fedyaev
https://en.wikipedia.org/wiki/Soyuz_MS-23
https://en.wikipedia.org/wiki/Sultan_Al_Neyadi
https://blogs.nasa.gov/crew-6/


Star l ink Group 2-2 |  Group 2-5 |  Group 6-1 |  Group 5-4
SpaceX wi l l  launch four more batches of  Star l ink sate l l i tes in  the month of  February for  the i r
h igh-speed low earth orb i t  internet conste l lat ion on Fa lcon 9 B lock 5 rocket f rom Space
Launch Complex 4 ,  Vandenberg Space Force Base ,  Cal i forn ia .
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STARLINK SATELLITE SERIES
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Sta r l i nk  i s  a  sa te l l i t e  i n te rne t  cons te l l a t i on  ope ra ted  by  SpaceX ,  p rov id i ng  sa te l l i t e
I n te rne t  access  cove rage  to  47  coun t r i e s .  I t  a l so  a ims  fo r  g loba l  mob i l e  phone  se r v i ce
a f te r  2023 .  SpaceX s ta r ted  l aunch ing  S ta r l i nk  sa te l l i t e s  i n  20 19 .  As  o f  December  2022 ,
S ta r l i nk  cons i s t s  o f  ove r  3 , 300  mass-p roduced  sma l l  s a te l l i t e s  i n  l ow  Ea r th  o rb i t  ( LEO) ,
wh i ch  commun ica te  w i th  des igna ted  g round  t r ansce i ve r s .  I n  to ta l ,  nea r l y  1 2 , 000  sa te l l i t e s
a re  p l anned  to  be  dep loyed ,  w i t h  a  poss ib l e  l a te r  ex tens ion  to  42 ,000 .  SpaceX announced
reach ing  more  than  one  m i l l i on  subsc r i be r s  i n  December  2022 .
As t ronomers  have  r a i sed  conce rns  abou t  t he  e f fec t  t he  cons te l l a t i on  can  have  on
g round-based  as t ronomy  and  how the  sa te l l i t e s  w i l l  add  to  an  a l r eady  conges ted  o rb i t a l
env i ronment .  SpaceX has  a t tempted  to  m i t i ga te  as t ronomy  conce rns  by  imp lement i ng
seve ra l  upg rades  to  S ta r l i nk  sa te l l i t e s  a imed  a t  r educ ing  the i r  b r i gh tness  du r i ng
ope ra t i on .  The  sa te l l i t e s  a re  equ ipped  w i th  k r yp ton- fue led  Ha l l  t h rus te r s  wh i ch  a l l ow
them to  de-o rb i t  a t  t he  end  o f  t he i r  l i f e .  Add i t i ona l l y ,  t he  sa te l l i t e s  a re  des igned  to
au tonomous l y  avo id  co l l i s i ons  based  on  up l i nked  t r ack i ng  da ta .

https://en.wikipedia.org/wiki/Transceiver


P E R E G R I N E  M I S S I O N  O N E
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Launch is currently scheduled on 25th Feb 2023 from Cape Canaveral, Florida on a
United Launch Alliance Vulcan Centaur rocket in the VC2S configuration, with 2
GEM-63XL solid boosters, a standard short faring, and two RL10 engines in the
Centaur upper stage.

F E B R U A R Y  2 0 2 3

Peregrine Mission 1 (TO2-AB), or the Peregrine Lunar Lander, carrying scientific and other payloads to
the Moon, is tentatively scheduled to touch down on the lunar surface sometime in the first quarter of
2023. This first launch of the lander is designated Peregrine Mission 1. The scientific objectives of the
mission are to study the lunar exosphere, thermal properties and hydrogen abundance of the lunr
regolith, magnetic fields, and the rdiation environment. It will also test advanced solar arrays. Peregrine
Mission 1 was selected through NASA's Commercial Lunar Payload Services (CLPS) initiative, in which
NASA contracts with a commercial partner, in this case Astrobotic, that provides the launch and lander.

Spacecraft and Subsystems
Peregrine Mission 1 is about 1.9 m high and roughly 2.5 m across. It is a box-shaped main body sitting
on 4 landing legs. The main structural landing bus is composed of aluminum isogrid shear panels and
aluminum honeycomb mounting surfaces. Propulsion is provided by five ISE-100 667-N thrusters
mounted on the bottom of the lander. They use a hypergolic system of Mono-Methyl Hydrazine (MMH)
fuel and dinitrogen tetroxide/nitrogen dioxide, 25% Mixed Oxides of Nitrogen (MON-25) oxidizer. Four
sets of three 45-N attitude control thrusters maintain orientation. Attitude knowledge is provided by
Sun and star trackers, inertial measurement, and Doppler radio and LIDAR. Power (at 28 V) is generated
by GaInP/GaAs/Ge triple junction solar cells mounted on the top of the lander and stored in lithium-ion
batteries. Communications are via a medium gain, low-gain, and WLAN antenna. Thermal control is
achieved by radiators and multi-layer insulation blankets.
The mission will carry 14 payloads of various types, the lander has a payload mass capacity of 90 kg.
The scientific payload includes the Laser Retro-Reflector Array (LRA), Navigation Doppler Lidar for
Precise Velocity and Range Sensing (NDL), Surface Exosphere Alterations by Landers
(SEAL),Photovoltaic Investigation on Lunar Surface (PILS), Linear Energy Transfer Spectrometer (LETS),
Near-Infrared Volatile Spectrometer System (NIRVSS), Mass Spectrometer Observing Lunar Operations
(MSolo), PROSPECT Ion-Trap Mass Spectrometer (PITMS), Neutron Measurements at the Lunar
Surface (NMLS), and Fluxgate Magnetometer (MAG).



ADVANCED LAND OBSERVINGADVANCED LAND OBSERVING
SATELLITE-3 “DAICHI-3” (ALOS-3)SATELLITE-3 “DAICHI-3” (ALOS-3)

A Japanese H3 rocket will launch on its first test flight with the Advanced Land Observing Satellite 3, or
ALOS 3, Earth observation satellite for the Japan Aerospace Exploration Agency. ALOS 3, also named
Daichi 3, will capture high-resolution, wide-swath images of all of the world’s land surfaces, providing
data for applications in disaster management, land use, urban sprawl, scientific research, and coastal and
vegetation environmental monitoring. The H3 rocket for Test Flight 1, or TF1, will fly in the H3-22S
configuration with two first stage engines, two strap-on solid rocket boosters, and a short payload
fairing. 
Advanced Land Observing Satellite-3 “DAICHI-3” (ALOS-3) is a successor of the optical mission of
Advanced Land Observation Satellite (ALOS). The sensor onboard ALOS-3 is designed for an improved
ground resolution (0.8 m) and wide-swath (70 km) simultaneously by expanding the size and upgrading
performance compared to that of ALOS. ALOS-3 observations regularly cover all of the land areas of
not only Japan but also across the whole world.
ALOS-3 aims to become one of the key tools for disaster managements and countermeasures of the
central and local governments; therefore, ALOS-3 is always ready for urgent observation of the affected
area wherever disaster strikes. In addition to that, the system for product distribution is also developed
in order to deliver images for both before and after the disaster to users swiftly.
The observed data from ALOS-3 is expected to lead to progress in the various fields due to its unique
imaging capabilities; it will make a significant contribution to upgrading global geospatial information
and research and application for monitoring of the coastal/vegetation environment.
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JAXA's ALOS 3 (Advanced Land
Observation Satellite 3) is a planned
optical Earth observation satellite to be
used for cartography, regional observation,
disaster monitoring, and resource
surveying. It is the follow up to the optical
component of ALOS. Japan Aerospace
Exploration Agency (JAXA)  announces the
launch schedule of Advanced Land
Observing Satellite-3 “DAICHI-3” (ALOS-
3) aboard the first H3 Launch Vehicle (H3
TF1: Test Flight No.1), by February 12, 2023.
from Yoshinobu Launch Complex at the
JAXA Tanegashima Space Center

https://space.skyrocket.de/doc_sdat/alos.htm
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C / 2 0 2 2  E 3  w a s  f i r s t  s p o t t e d  b y  a s t r o n o m e r s  u s i n g
t h e  Z w i c k y  T r a n s i e n t  F a c i l i t y  i n  C a l i f o r n i a  i n  M a r c h
2 0 2 2 ,  w h e n  i t  c a m e  i n t o  t h e  s o l a r  s y s t e m  p a s t  t h e
o r b i t  o f  J u p i t e r .  I t s  c o m a ,  t h e  c l o u d  o f  g a s
s u r r o u n d i n g  t h e  m a i n  b o d y ,  o r  n u c l e u s ,  o f  t h e
c o m e t ,  a p p e a r s  g r e e n  b e c a u s e  o f  c a r b o n  g a s .  I t ’ s
n o t  j u s t  a n y  c a r b o n ,  t h o u g h  –  i t  i s  a  r e l a t i v e l y  r a r e
t y p e  c a l l e d  d i a t o m i c  c a r b o n ,  w h i c h  c o n s i s t s  o f  t w o
c a r b o n  a t o m s  b o u n d  t o g e t h e r .
O n c e  t h e  s t r a n g e  c o m e t  l e a v e s  E a r t h ’ s
n e i g h b o r h o o d ,  s o m e  o b s e r v a t i o n s  h a v e  h i n t e d  t h a t
i t  m i g h t  b e  t r a v e l i n g  f a s t  e n o u g h  t h a t  i t  w i l l  e n d  u p
l e a v i n g  t h e  s o l a r  s y s t e m  a l t o g e t h e r ,  o r  h a v e  i t s
o r b i t  b u m p e d  a r o u n d  b y  t h e  g r a v i t y  o f  t h e  p l a n e t s
s o  t h a t  i t  w o n ’ t  p a s s  b y  a g a i n  f o r  m i l l i o n s  o f  y e a r s .
T h i s  m a y  b e  t h e  l a s t  c h a n c e  t o  s p o t  i t .

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

A ONCE-IN-A-LIFETIME COMET!

F E B R U A R Y  2 0 2 3

P o s i t i o n s  o f  t h e  C o m e t  C / 2 0 2 2  E 3
b e t w e e n  F e b r u a r y  1 - 2 4 ,  2 0 2 3 .

"A comet that last passed by Earth about 50,000 years ago is coming around again
and will make its closest pass on 2 February, at which point it may be visible with
the naked eye."

C r e d i t :  S t a r  w a l k .

( C r e d i t :  C h r i s  S c h u r )



Venus and Neptune will share the same right ascension, with Venus passing 0°00' to the south of
Neptune. At around the same time, the two objects will also make a close approach, technically
called an appulse.
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Venus and Neptune appears in the
same field of view as they share
same Right ascension, they are
also visible through binoculars.

THE GREAT CONJUNCTION OF
VENUS AND NEPTUNE 

O n  F e b r u a r y  1 5 ,  2 0 2 3 ,  o n e  o f  t h e  c l o s e s t  p l a n e t a r y  c o n j u n c t i o n s  o f  t h e  y e a r  w i l l
o c c u r .  V e n u s  a n d  N e p t u n e  w i l l  p a s s  w i t h i n  a  m e r e  4 5 ”  f r o m  e a c h  o t h e r  i n  t h e
c o n s t e l l a t i o n  A q u a r i u s .  D i m  N e p t u n e  ( m a g n i t u d e  8 )  c a n ’ t  b e  s e e n  w i t h o u t  o p t i c a l
d e v i c e s ,  u n l i k e  p r o m i n e n t  V e n u s  ( m a g n i t u d e  - 4 ) .  S t a r t  y o u r  o b s e r v a t i o n s  i n  t h e
e v e n i n g ,  r i g h t  a f t e r  s u n s e t ,  a n d  w a t c h  t h e  p l a n e t s  g e t t i n g  c l o s e r  t o  t h e  h o r i z o n
( t h e y  s e t  1 - 2  h o u r s  a f t e r  t h e  S u n )  V e n u s  l i g h t s  u p  t h e  s o u t h w e s t e r n  s k y  s t a r t i n g
s o o n  a f t e r  s u n s e t .  I t  u n d e r g o e s  a  r a r e  c l o s e  c o n j u n c t i o n  w i t h  N e p t u n e  d u r i n g
F e b r u a r y ’ s  s e c o n d  w e e k  w h e n  t h e  t w o  w o r l d s  a p p e a r  w i t h i n  t h e  s a m e  t e l e s c o p i c
f i e l d  o f  v i e w .

Venus and Neptune will share
the same right ascension, with
Venus passing 0°00' to the
south of Neptune. Venus will be
at mag -4.0, and Neptune at
mag 8.0, both in the
constellation Aquarius in the
evening sky. The pair will be
close enough to fit within the
field of view of a telescope, but
will also be visible through a pair
of binoculars. Venus and
Neptune will become visible
around 18:25 (IST), 22° above
your western horizon, as dusk
fades to darkness. They will then
sink towards the horizon, setting
2 hours and 4 minutes after the
Sun at 20:14.

https://in-the-sky.org/news.php?id=20220427_15_102
https://in-the-sky.org/article.php?term=appulse
https://www.canva.com/design/DAFWDYtScjI/edit
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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 .

C o n j u n c t i o n  o f  M o o n ,  a n d  P l e i a d e s .
O n  F e b r u a r y  2 6 ,  2 0 2 3 ,  M o o n  a n d  P l e i a d e 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
l a t 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 . 6 9 ,  a n d  P l e i a d e s  i s  a t  a  m a g n i t u d e  o f
1 . 5 9 .
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Place: Chennai / Date: 26th February / Time: 8.30PM

Place: Chennai / Date: 22nd February / Time:7.00PM

  C o n j u n c t i o n  o f  M o o n ,  J u p i t e r ,  a n d  V e n u s .  
O n  F e b  2 2 ,  2 0 2 3 .  M o o n ,  J u p i t e r ,  a n d  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 .  T h e y  w i l l  b e  i n  t h e  s o u t h 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  - 9 . 8 5 ,
J u p i t e r  i s  a t  a  m a g n i t u d e  o f  - 1 . 9 6  &   V e n u s
i s  a t  a  m a g n i t u d e  o f  - 3 . 8 5 .

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

Place: Chennai / Date: 28th February / Time: 8.30PM

  C o n j u n c t i o n  o f  C o m e t  C / 2 0 2 2  w i t h  M a r s .  
O n  F e b  1 1 ,  2 0 2 3 .  t h e  g r e e n  c o m e t  w i l l
a p p e a r  v e r y  c l o s e  t o  t h e  p l a n e t  M a r s .  T h e
p a i r  w i l l  b e  c l o s e  f r o m  t h e  e a r l y  e v e n i n g .
T h e y  w i l l  b e  i n  t h e  w e s t e r n  d i r e c t i o n .  M a r s
i s  a t  a  m a g n i t u d e  o f  0 . 0 2  a n d  t h e  G r e e n
C o m e t  h a s  a  m a g n i t u d e  o f  6 . 5 4 .

Place: Chennai / Date: 11th February / Time:11.30PM



C o m e t s  -  T h e  D i r t y  S n o w  B a l l s
Jwala Ravisankaranand,

Club Student

STUDENT'S CORNER
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One of the most
famous comets is
Hal ley 's Comet,  which
can be seen from Earth
every 76 years .  Other
notable comets include
Comet Hale-Bopp,
which was vis ib le from
Earth in 1997, and
Comet McNaught ,
which was vis ib le from
the Southern
Hemisphere in 2007.
Comets have been
known since ancient
t imes,  and have often
been viewed as omens
or portents of doom.

F E B R U A R Y  2 0 2 3

People around the world are excited about the green comet which comes closer to our planet this
February but what are comets? from where they come from? What i t  is made up of? these kind of
quest ions may r ise.  Wel l ,  in this art ic le that 's what we are going to discuss.  Comets are smal l
celest ia l  bodies made up of ice,  dust ,  and rocky mater ia l .  They orbit around the sun in el l ipt ical
paths,  and as they get c lose to the sun, the ice in the comet starts to heat up and vaporize,
creat ing a br ight coma, or c loud of gas,  around the comet's nucleus.  The coma is often
accompanied by a br ight ta i l  of gas and dust that a lways points away from the sun. Comets are
bel ieved to have formed in the ear ly solar system, in the colder outer region of the solar system,
beyond the orbit of Neptune. 
They are thought to be leftovers from the formation of the solar system, and have remained
relat ively unchanged for bi l l ions of years .  Comets are classif ied into two main categories:  long-
period comets and short-per iod comets.  Long-period comets orbit takes hundreds or thousands of
years to complete one orbit ,  and they come from the Oort Cloud, a vast region of space
surrounding the solar system. Short-per iod comets,  on the other hand, have orbits that take them
less than 200 years to complete,  and they come from the Kuiper Belt ,  a region of the solar system
just beyond Neptune.

However ,  in recent t imes,  comets have been studied in greater

detai l  by astronomers and scient ists ,  us ing telescopes and

spacecraft .  The European Space Agency's Rosetta spacecraft

orbited Comet 67P/Churyumov-Gerasimenko for over two years ,

providing valuable data and insights into the nature of comets.

Comets cont inue to fascinate scient ists and the general  publ ic

al ike.  They are considered as t ime capsules that have remained

unchanged since the formation of the solar system, and studying

them can provide us with valuable information about the ear ly

history of our solar system.



IMPACTS OF VARIOUS MOTION THAT
OUR PLANET EARTH MAKES
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Have you ever pondered about the various motions of our home planet? If you think its just rotation and
revolution then you are wrong. Earth has more movements than just rotation and revolution. Even though
they are gradual, these motions have a significant impact on the climate of the Earth. They are even known
to cause ice ages. 
Serbian scientist Milutin Milankovitch studied and found that three types of Earth’s orbital movements that
have a long-term effect on Earth’s climate. These cyclical orbital movements, are also known as the
Milankovitch cycles. 
So, what are the various orbital movements that Milankovitch studied?
We all know that the Earth rotates on its axis which is 23.5 degrees titled from the geographical axis. This
angle is not fixed. The axis of the Earth changes its angle which is known as Obliquity. It is because of the
Obliquity that Earth experiences various seasons. The greater the Earths ti lt angle, the more extreme are its
seasons. The lesser the angle, milder are the seasons. 
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In 1941, Milankovitch proved that the ti lt change of
Earth’s axis of rotation, combined with its precessional
movement, has led to many ice ages on the Earth. This
was later proved and now it is believed that from three to
one mill ion years ago, the period of ice ages was 40,000
years with an abrupt change from 20,000 years prior to
that. These cycles have now been named Milankovitch
cycles. 
But can these cycles stop global warming? No. These
cycles are very slow. If we completely rely on these
cycles to cool the Earth down, we wil l not be able to stop
Global Warming. Much before an ice age starts, we wil l
evaporate all the water on Earth with the current rate we
are progressing with. We should all try our best to stop
this global disaster approaching us.

Sourajit Mandal
iAstronomer member

Currently Earth’s axis is half way between
the two extremes, therefore resulting in
warmer winters and cooler summers. Milder
seasons further result in building up of large
ice sheets which do not melt easily. 
Seasonal contrasts also depend on the
wobbling of Earth upon its axis l ike a toy
top. This "top wobbling" is called the
Chandler wobble, named after American
astronomer Seth Carlo Chandler who
discovered the effect. The trend of this
wobble is relative to the fixed position of the
stars and is known as axial precession. It is
approximately a 23000-year cycle.

This causes a change in the polestar. For example, about 5000 years ago, our Pole star was Thuban, not
Polaris. Polaris wil l slowly be replaced by the star Vega in about 12 thousand years. As a result of this
transition, winter wil l occur in the southern hemisphere in December and summer in the northern
hemisphere. 
The Earth also changes its ell iptic orbit around the sun. This movement is not static and its time period is
also not constant. It ranges between 100000-120000 years. The perihelion of Earth also changes with time.
This is due to the gravitational attraction of other planets. It is also one of the primary causes for ice ages.
It has also been discovered that the Earth's plane of orbit is not consistent. Its inclination changes from 2.5
degrees to -2.5 degrees every 100000 years in reference to other planets. If these movements are
considered, we wil l enjoy milder winters and summers in the future. This may also result in another ice age.
If the ice that forms in the winter does not melt in the summer, thus marking the start of an ice age. 



IMPORTANCE OF ASTRONOMY AND SPACE
SCIENCE IN THE CONTEXT OF THE WORLD
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By studying the cosmos beyond our own planet, we can understand where we came from, where we
are going, and how physics works under conditions that are impossible to recreate on Earth. There are
stil l more things to discover in the field of astronomy. It is a growing science that will continue to
produce discoveries in the coming decades, thanks to the growing technology that allows us to
construct larger and better telescopes and analyze larger data sets. New topics for research are also
emerging, which leads us to a better understanding of our universe.
The need for extremely precise instrumentation in astronomy can often be transferred into the medical
field. Beyond pure research, which benefits humanity through various technological applications, some
laboratories at the Center for Astrophysics pursue research that’s more directly beneficial. High-energy
and neutron optics laboratories design mirrors for the next generation of space-based telescopes.

But with a simple modification, these optics can accurately aim high-energy particles for radiation
treatment, focusing on destroying tumors while leaving surrounding tissue unharmed. Engineers are
working on mirrors that can both focus neutrons from across the Universe, as well as those from a
radioactive source sitting in the same room. Work on nuclear magnetic resonance, which can be used
to study molecular physics, can also be used to scan the human body. When used for imaging, this is
known as magnetic resonance imaging or MRI. Scientists at the CfA are developing an open-access,
low-magnetic-field human MRI instrument, that can be used for molecular imaging and the study of
traumatic brain injury.
On the other side of the coin, astrophysics sometimes adapts technology from the medical field. The
complicated debris left over after a supernova explosion, known as a supernova remnant, can be hard
to visualize. We only have our vantage point and cannot travel around the remnant to view the
intricacies of its structure. But by measuring how fast the material is traveling, and whether it’s
traveling towards us or away, we can create a 3D map of the material’s motion.
Supernova researchers are putting this data into medical imaging software originally designed for brain
scans to get a 3D model that can be viewed in 360 degrees. To take it one step further, the models
can then be 3D printed, allowing you to hold a dead star in your hand. The Center for Astrophysics |
Harvard & Smithsonian sets the standard for astronomical discovery. By pursuing scientific research,
our scientists never know what might be the next big breakthrough. New detector technology means
better lighter cameras. Astronomical data analysis software can be reconfigured to make cars safer.
Novel techniques in radio astronomy paved the way for wireless internet. We don’t know what we are
going to find, but we will never know if we don’t look.

Kalyani Desai,
iAstronomer member

I M P O R T A N C E  O F  A S T R O N O M Y  A N D
S P A C E  S C I E N C E



Future of Space Science
The future space explorat ion goals involve sending humans and robots beyond Earth 's orbit and
establ ishing sustained access to places l ike Moon, Mars ,  and asteroids in the universe. The
complementary capabi l i t ies of humans and robots wi l l  immediately benef it  back to earth in areas of
mater ia ls ,  power generat ion and energy,  storage, recycl ing and waste management ,  advanced
robotics ,  health and medicine,  transportat ion,  engineer ing,  computing, and software. 
Space science proposes a unique and evolv ing perspect ive to fu l f i l l  people’s cur iosity by providing
fresh data about the solar system. Therefore,  internat ional col laborat ions and partnerships are
required not only to prevent Earth from catastrophic events but a lso to address global chal lenges.
The precise nature of future benef its from space science and its explorat ion is unpredictable.  But the
latest trends suggest that considerable benef its would be generated in s ignif icant areas of l i fe .
Conclusion
The developed nat ions have a quite stronghold on astronomy and space science projects in the
present and future.  These countr ies have been col laborat ing with internat ional space platforms l ike
NASA for many years .  I t  is saddening that most developing countr ies could not focus on astronomy
and other projects because they are struggl ing with their  basic issues. Now countr ies l ike Brazi l ,
Argent ina,  and Taiwan, where basic technological  and industr ia l  basis exists ,  have started taking an
act ive part to bui ld space crafts and satel l i tes .  These nat ions have also col laborated with the UN and
NASA and other countr ies l ike Denmark,  France, I ta ly ,  and China for var ious future projects .  Arab and
other Musl im countr ies l ike Lebanon, Jordan, Syr ia ,  L ibya,  and UAE have also taken in it iat ive to bui ld
a Gulf observatory ,  jo int observatory ,  and UAE Center for Astronomy and Space Sciences. India is
a lso going ahead in Astronomy research with the help of ground-based, bal loon-borne, and satel l i te
faci l i t ies .
The last decade is considered the “Golden Age” for Astronomy and Science with unique and great
opportunit ies for earth people.  The avai labi l i ty of exist ing and future datasets from space by ground-
based or space-based observator ies has given a global opportunity to make mind-blowing
advancements in astronomy, astrophysics ,  and space science. Only a few space projects can be
planned in astronomical sciences near future due to the s ize,  complexity ,  and budget issues. These
surmountable chal lenges can be tackled by mult i- lateral  cooperat ion and internat ional col laborat ion.
Cooperat ive global act ion is the only solut ion to ensure a posit ive perspect ive in future space
research. So, the negat ive trend can be corrected, and the “Dark Age” of Astronomy can be avoided.
And let ’s not forget that astronomy offers us a gl impse into our shared future.  Wi l l  our species be
able to spread across the cosmos, colonize other planets ,  and preserve our her itage and legacy
through the ages? I f  so,  i t  wi l l  only be through the study of astronomy.

Astrophysics is the branch of space science that involves the study of physical  laws that expla in the
or igin of stars ,  p lanets ,  and other objects in the universe. NASA descr ibes astrophysics as a goal to
observe and explore the universe and its evolut ion for the search of the existence of l i fe on other
planets.  Astrophysics a l lows scient ists to deduce theor ies for expla in ing the mechanism of radiat ion
emitted by universe objects and extract important information from it .  NASA focuses on the Physics
of the cosmos, cosmic or igins ,  exoplanet explorat ion,  astrophysics explorer programs, and research in
the f ie ld of astrophysics.
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“ A S T R O N O M Y  C O M P E L S  T H E  S O U L  T O  L O O K

U P W A R D S  A N D L E A D S  U S  F R O M  T H I S  W O R L D  T O
A N O T H E R ” - P L A T O
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V I S U A L  A R T S  F R O M  S P A C E -
A S S O C I A T E D  A S T R O N O M E R S
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Ajith Kumar, Summer camp student.

Krishna,  Club student.
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Sunset Captured by Shubh, Club student.

Daksh Rathi, Club student.

Shree Viswajith,
Club student.Jwala Ravisankaranand, Club student.

Daksh Rathi, Club student.

Pleiades star cluster
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Sunspots captured by Mr.
Yogesh, Asst. Education

Incharge, SPACE.

ASTROPHOTOGRAPHS BY SPACE
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Mr. Deepak Singh, Astroport Educator, SPACE.

THE GREEN COMET - C/2022 E3THE GREEN COMET - C/2022 E3

Mr. Ranjith Kumar, Senior Educator, SPACE. Mr. Shiril, Executive, GAPL.

Polar Star Trail Captured by Mr. Shiril, Executive, GAPL.
Polar Star Trail Captured by Mr. Ranjith Kumar, Senior

Educator, SPACE.

Mr. Salamuddin, SPACE.
Solar Features Captured by Mr. Shiril,

Executive, GAPL.



Nicolaus Copernicus, born February 19, 1473  -
died May 24, 1543, East Polish astronomer who
proposed that the planets have the Sun as the
fixed point to which their motions are to be
referred; that Earth is a planet which, besides
orbiting the Sun annually, also turns once daily
on its own axis; and that very slow long-term
changes in the direction of this axis account for
the precession of the equinoxes. This
representation of the heavens is usually called
the heliocentric, or “Sun-centred”. He stated that
the seasons, the sun's rise and fall each day, the
planetary movement, and the movement of the
stars were all caused by the earth's rotations. 

Galileo Galilei,  (born February 15, 1564, Pisa
[Italy] -  died January 8,  1642, was an Italian
natural philosopher, astronomer, and
mathematician who made fundamental
contributions to the sciences of motion,
astronomy, and strength of materials and to
the development of the scientific method.
Galileo, though not the first inventor of the
refracting telescope, significantly enhanced
its power. In 1609, he learned of the spyglass
and began to experiment with telescope-
making. His telescope allowed him to see with
a magnification of eight or nine times, making
it possible to see that the Moon had
mountains and that Jupiter had satellites.  He
discovered Craters and mountains on the
moon, the Phases of Venus, Jupiter’s moons,
the Stars of the Milky Way, and the discovery
of sunspots.

Galileo Galilei
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Nicolaus Copernicus
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https://www.britannica.com/science/mechanics
https://www.britannica.com/science/astronomy
https://www.britannica.com/science/mechanics-of-solids
https://www.britannica.com/science/scientific-method


NASA collected dust from space!
HISTORICAL EVENTS HAPPENED IN FEBRUARY

GALACTICA
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NASA's Stardust  spacecraft  successfu l ly  shot into a
c lear  b lue sky atop a Del ta I I  rocket f rom Flor ida 's
Cape Canavera l  A i r  Stat ion at  4 :04:15 p .m.  EST
(1 :04:15 p .m.  PST) on February 7th ,  1999 to become
the f i rst  U .S .  miss ion dest ined for  a comet ,  and the
f i rst-ever spacecraft  sent to br ing a sample of  a comet
sample back to Earth .  A lmost immediate ly  after  the
second-stage ign i t ion ,  the fa i r ing or  nose-cone
enclosure around the Stardust  spacecraft  was
jett isoned.  The spacecraft 's  s igna l  was successfu l ly
acqui red by the NASA Deep Space Network complex
in Canberra ,  Austra l ia ,  51  minutes after  launch at  4 :55
p.m.  EST
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On Jan.  2 ,  2004,  Stardust  came with in approx imate ly
149 mi les of  comet Wi ld 2 (pronounced Vi l t  2)  and
acqui red 72 deta i led images of  i ts  surface features .
The spacecraft  a lso co l lected comets and interste l la r
dust  that  f lows through our so lar  system. I t  gathered
part ic les f ly ing off  the nuc leus of  the comet and
captured in a g lass foam ca l led aerogel ,
Two years later ,  the samples made i t  back to Earth in
a return capsu le that  landed in the Utah desert .  The
Stardust  miss ion samples ind icated that  some comets
may have inc luded mater ia ls  e jected f rom the ear ly  sun
and may have formed very d i f ferent ly  than sc ient ists
had theor ized.

Stardust Capsule ,  t ransferred
from NASA, Lyndon B.  Johnson
Space Center .



A RECORD-BREAKING LAUNCH BY ISRO!A RECORD-BREAKING LAUNCH BY ISRO!
Indian Space Research Organisation ( ISRO) created history by successful ly launching the 714 kg
Cartosat-2 Series Satel l i te along with 103 co-passenger satel l i tes on February 15, 2017, from Satish
Dhawan Space Centre SHAR, Sriharikota. This is the thirty-eighth consecutively successful mission of
the Polar Satel l i te Launch Vehicle (PSLV). The total weight of al l  the 104 satel l i tes carr ied onboard this
PSLV-C37 was 1378 kg. 
PSLV-C37 l ifted off at 0928 hrs (9:28 am) IST, as planned, from the First Launch Pad. After separation,
the two solar arrays of the Cartosat-2 series satel l i te were deployed automatical ly and ISRO's
Telemetry, Tracking, and Command Network ( ISTRAC) at Bangalore took over the control of the
satel l i te. Of the 103 co-passenger satel l i tes carr ied by PSLV-C37, two – ISRO Nano Satel l i te-1 ( INS-1)
weighing 8.4 kg and INS-2 weighing 9.7 kg – are technology demonstration satel l i tes from India.
The remaining 101 co-passenger satel l i tes carr ied were international customer satel l i tes from the USA
(96), The Netherlands (1) ,  Switzerland (1) ,  Israel (1) ,  Kazakhstan (1) ,  and UAE (1) . 
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PSLV C 37 Cubesat(PEASSS)

With this successful launch,
the total number of
customer satell ites from
abroad launched by India’s
workhorse launch vehicle
PSLV has reached 180.
With this launch, ISRO
created a new world record
for the largest number of
satell ites ever launched on
a single rocket, surpassing
the previous record of
Russia, which 2014
launched 37 satell ites using
the Dnepr rocket. This
record set by ISRO stood
until 24 January 2021, when
SpaceX launched the
Transporter-1 mission on a
Falcon 9 rocket carrying
143 satell ites into orbit.

PSLV-C37 also carried two ISRO Nano satell ites (INS-1A and INS-1B), as
co-passenger satell ites. These two satell ites carry a total of four
different payloads from the Space Applications Centre (SAC) and

Laboratory for Electro Optics Systems (LEOS) of ISRO for conducting
various experiments. 
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The object  former ly  known as the p lanet P luto was d iscovered on February 18 ,  1930 at  the Lowel l
Observatory in  F lagstaf f ,  Ar izona ,  by ast ronomer Clyde W. Tombaugh,  wi th contr ibut ions f rom
Wi l l iam H.  P icker ing .  
In  1906 ,  Perc iva l  Lowel l ,  a  wea l thy Boston ian who had founded the Lowel l  Observatory in  F lagstaf f ,
Ar izona in  1894,  star ted an extens ive pro ject  in  search of  a  poss ib le n inth p lanet ,  which he termed
“Planet X . ”  By 1909 ,  Lowel l  and P icker ing had suggested severa l  poss ib le ce lest ia l  coord inates for
such a p lanet .  Lowel l  and h is  observatory conducted the search unt i l  h is  death in  1916 ,  to no ava i l .
Unknown to Lowel l ,  on March 19 ,  1915 ,  h is  observatory had captured two fa int  images of  P luto ,  but
they were not recognized for  what they were .  Lowel l  was not the f i rs t  to unknowing ly  photograph
Pluto .  There are s ixteen known pre-discover ies ,  wi th the o ldest  be ing made by the Yerkes
Observatory on August  20 ,  1909.
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FEBRUARY 18, 1930 CLYDE W. TOMBAUGH 

The  sea rch  fo r  P l ane t  X  d id  no t  r e sume  un t i l  1 929  when  the  j ob  was  handed  to  C l yde
Tombaugh ,  a  23-yea r-o ld  Kansan  who  had  j u s t  a r r i ved  a t  t he  Lowe l l  Obse r va to r y .  Tombaugh ’ s
t a sk  was  to  s y s temat i ca l l y  image  the  n igh t  sky  i n  pa i r s  o f  pho tog raphs  t aken  two  weeks  apa r t ,
t hen  exam ine  each  pa i r  and  de te rm ine  whe the r  any  ob jec t s  had  sh i f t ed  pos i t i on .  Us i ng  a
mach ine  ca l l ed  a  b l i n k  compa ra to r ,  he  r ap id l y  sh i f t ed  back  and  fo r t h  be tween  v i ews  o f  each  o f
t he  p l a tes  to  c rea te  t he  i l l u s i on  o f  movement  o f  any  ob jec t s  t ha t  had  changed  pos i t i on  o r
appea rance  be tween  pho tog raphs .  On  Feb rua r y  18 ,  1930 ,  a f t e r  nea r l y  a  yea r  o f  sea rch i ng ,
Tombaugh  d i scove red  a  poss ib l e  mov i ng  ob jec t  on  pho tog raph i c  p l a tes  t aken  on  Janua r y  23  and
Janua r y  29  o f  t ha t  yea r .  A f te r  t he  obse r va to r y  ob ta i ned  f u r t he r  con f i rma to r y  pho tog raphs ,  news
o f  t he  d i scove r y  was  te l eg raphed  to  t he  Ha r va rd  Co l l ege  Obse rva to r y  on  Ma rch  13 ,  1930 .

The  d i scove ry  made  head l i nes
ac ross  the  g lobe .  The  Lowe l l
Obse rva to ry ,  wh ich  had  the  r i gh t
to  name the  new ob jec t ,  r ece i ved
ove r  1 , 000  sugges t ions  f rom a l l
ove r  the  wor ld ;  t he  name P lu to  was
p roposed  by  Venet i a  Bu rney ,  an
e leven-yea r-o ld  schoo lg i r l  i n
Ox fo rd ,  Eng l and .  The  name was
announced  on  May  1 ,  1930 .  I n  2006 ,
The  I n te rna t iona l  As t ronomica l
Un ion  ( IAU)  downgraded  the  s ta tus
o f  P l u to  to  tha t  o f  a  dwar f  p l ane t
because  i t  d id  no t  meet  the  th ree
c r i t e r i a  t he  IAU uses  to  de f i ne  a
fu l l - s i zed  p l ane t .
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Across
1. Name of the dwarf planet that is ellipsoid in shape
and has a ring?
3. Which is the second reddest object in the solar
system?
5. Who was the first person to discover Pluto?
8. Which is the only dwarf planet that has no natural
satellite in our solar system?
9. What is the name of the space probe that was
launched toward Pluto in 2008?

Down
2. Which dwarf planet has a day length similar to
the earth?
4. Which dwarf planet comes in the orbit of
neptune?
6. Which is the heaviest known dwarf planet in our
solar system?
7. Which dwarf planet is called 'anti-pluto'?
10. Which is the smallest dwarf planet?

Find the names of the Natural satellites of Neptune from the
mixed letters and mark them.



FOLLOW US ON: 

For Joining iAstronomer course visit - https://space-india.com/services/online-program/iastronomer/For Joining iAstronomer course visit - https://space-india.com/services/online-program/iastronomer/For Joining iAstronomer course visit - https://space-india.com/services/online-program/iastronomer/

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

GALACTICA

Buy astronomical products from usBuy astronomical products from usBuy astronomical products from us

FEBRUARY 2023

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

