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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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A l o n g s i d e  a l l  t h e s e ,  p a r t i c i p a n t s  w e r e  e x p l a i n e d  a b o u t  d i f f e r e n t  t y p e s  o f  t e l e s c o p e s
a s  w e l l  w h i c h  w e r e  f u r t h e r  u s e d  f o r  t h e  o b s e r v a t i o n .
D u r i n g  o b s e r v a t i o n ,  p a r t i c i p a n t s  o b s e r v e d  t h e  p l a n e t s  -  J u p i t e r ,  S a t u r n  a n d  M a r s
a l o n g  w i t h  t h e  d e e p  s k y  o b j e c t s  l i k e  s t a r  c l u s t e r s  a n d  n e b u l a e .
O v e r a l l  i t  w a s  a n  a m a z i n g  e x p e r i e n c e  f o r  a l l  a n d  s p a c e  t e a m  g o t  t h e  a m a z i n g
f e e d b a c k .
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T H E  S T A R  P A R T Y  G E T - T O G E T H E R  F O R
I A S T R O N O M E R S

“ T h e  C o s m o s  i s  a l l  t h a t  i s  o r  e v e r  w i l l  b e .  O u r  f e e b l e s t  c o n t e m p l a t i o n s  o f  t h e  C o s m o s
s t i r  u s  –  t h e r e  i s  a  t i n g l i n g  i n  t h e  s p i n e ,  a  c a t c h  i n  t h e  v o i c e ,  a  f a i n t  s e n s a t i o n ,  a s  i f
a  d i s t a n t  m e m o r y ,  o r  f a l l i n g  f r o m  a  h e i g h t .  W e  k n o w  w e  a r e  a p p r o a c h i n g  t h e  g r e a t e s t
o f  m y s t e r i e s . ”  
- C a r l  S a g a n ,  A s t r o n o m e r  a n d  S c i e n c e  C o m m u n i c a t o r .

SPACE INSIGHTS

J A N U A R Y  2 0 2 3

S P A C E  h a d  b e e n  c o n s t a n t l y  w o r k i n g  t o  m a k e  p e o p l e  m o r e  s c i e n t i f i c a l l y  a w a r e
t h o r o u g h  i t s  d i f f e r e n t  p r o g r a m s  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 .  i A s t r o n o m e r  i s  o n e
s u c h  e n d e a v o r  b y  S p a c e  I n d i a  w h e r e i n  p e o p l e  o f  a l l  a g e s  a r e  p a r t  o f  t h e  A s t r o n o m y
C l u b .  I n  o r d e r  t o  g i v e  t h e  p r a c t i c a l  e x p e r i e n c e  o f  s t a r g a z i n g  t o  t h e  m e m b e r s  o f
i A s t r o n o m e r  C l u b  -  a n  o v e r n i g h t  o b s e r v a t i o n  w a s  s c h e d u l e d  a t  A s t r o p o r t  S a r i s k a ,
R a j a s t h a n .
D u r i n g  t h e  o v e r n i g h t  o b s e r v a t i o n ,  a t  f i r s t  e v e r y o n e  w a s  o r i e n t e d  t o  t h e  n i g h t  s k y
w h e r e  t h e y  w e r e  e x p l a i n e d  a b o u t  t h e  b a s i c  t e r m s  r e l a t e d  t o  s t a r g a z i n g .  T h e y  l e a r n t
t o  f i n d  t h e  d i r e c t i o n s  u s i n g  t h e  a s t r o n o m i c a l  w a y  i . e .  w i t h  t h e  h e l p  o f  p o l e  s t a r .
L a t e r  o n ,  p a r t i c i p a n t s  w e r e  e x p l a i n e d  a b o u t  t h e  c o n s t e l l a t i o n s  a n d  t h e  a s t e r i s m s .
T h e y  w e r e  i n t r o d u c e d  t o  t h e  s t a r  c h a r t s  l i k e  p l a n i s p h e r e  a n d  u s i n g  t h e  p l a n i s p h e r e
t h e y  h u n t e d  f o r  c o n s t e l l a t i o n s  v i s i b l e  i n  t h e  s k y .  
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Space  Group  H igh l ights

MONTHLY  TELESCOP IC

OBSERVAT ION
SPACE ARCADE team conduc ted  t he i r  6 th  Mon th l y  Te l e scop i c  Expe r i ence  sess i on  on
8 th  o f  Decembe r  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 .

The above pictures are captured by Mr. Neeraj Ladia, CEO, Gnomon Astrotech Pvt Ltd. during the event.
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I n  Decembe r  2022 ,  on  t he  occas i on  o f  annua l  f unc t i on  s t uden t s  o f  De l h i  Pub i c  schoo l ,
G rea te r  Fa r i dabad  p resen ted  an  a s t ronomy  exh ib i t i on .  S tuden t s  i n  C l a s ses  I  t h rough  IX  se t
o f f  a  v a r i e t y  o f  Moon  exped i t i ons .  f o r  t he  pu rpose  o f  a s s i s t i ng  t hem i n  comprehend i ng  t he
re l a t i onsh ip  be tween  ou r  p l ane t  and  i t s  mos t  we l l - known  ne ighbo r ,  t he  Moon .  D i f f e ren t
Moon  m i s s i on  mode l s  we re  deve loped  by  t he  s t uden t s  a s  pa r t  o f  p r ac t i c a l  a c t i v i t i e s .
S tuden t s  ob ta i ned  unde r s t and i ng  o f  s a te l l i t e s  l i k e  Chand rayaan 1  and  2 ,  l una r  se t t l emen t s ,
t he  Apo l l o  and  A r tem i s  m i s s i ons ,  and  more .  The  mode l s  we re  bu i l t  b y  s t uden t s  i n  c l a s ses  I
t h rough  IV ,  who  showed  them du r i ng  t he  yea r l y  e ven t .  The  mode l s  i nc l uded  g i an t  bu i l d i ngs ,
cons te l l a t i ons ,  and  a l i ens .  I n  add i t i on ,  k i d s  go t  t he i r  pa ren t s  i n vo l ved  i n  p r ac t i c a l  ou tdoo r
ac t i v i t i e s  l i k e  s tomp  rocke t r y ,  r i ng i ng  t he  p l ane t s ,  so l a r  obse r va t i on ,  l ung  capac i t y  t e s t i ng ,
and  we igh i ng  onese l f  on  va r i ous  p l ane t s .

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

A S T R O N O M Y  E X P O  A T  D E L H I  P U B I C  S C H O O L
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Space  Group  H igh l ights
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PROJECT PARIDHI
Pro j ec t  Pa r i dh i  i s  a  f l agsh ip  p ro j ec t  o f  SPACE I nd i a  i n  wh i ch  s t uden t s  do  an  ac t i v i t y  t o
de te rm ine  t he  c i r cumfe rence  o f  ou r  Ea r t h .  A t  De l h i  Pub l i c  Schoo l  G ra te r  Fa r i dabad  and  Ba l
Bha r t i  Pub l i c  Schoo l ,  P i t umpu ra  conduc ted  t he  ac t i v i t y  whe re  t hey  have  to  measu re  t he
c i r cumfe rence  o f  t he  Ea r t h .  So l s t i ce  i s  t he  bes t  t ime  to  conduc t  t h i s  ac t i v i t y .  S tuden t s
f rom c l a s s  V I I I  pa r t i c i pa ted  i n  t h i s  ac t i v i t y  on  t he  occas i on  o f  t he  w in te r  so l s t i ce  unde r  t he
supe r v i s i on  o f  space  educa to r s .  S tuden t s  f o l l owed  t he  i n s t r uc t i ons  and  co r r ec t l y  f o l l owed
the  s teps  wh i ch  we re  d i s cussed  du r i ng  t he  p rev i ous  ses s i on .  Mos t  o f  t he  s t uden t s
co r rec t l y  e s t ima ted  t he  c i r cumfe rence  o f  t he  ea r t h  u s i ng  t he  E r a tos thenes  t echn ique .

www . s p a c e - g l o b a l . c omwww . s p a c e - g l o b a l . c om
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Era tos thenes  was  a  G reek  ma themat i c i an  se r ved  a s  t he  head  l i b r a r i an  i n  A l exand r i a
L i b r a r y ' s .  He  was  a l so  c red i t ed  fo r  c rea t i ng  “geog raphy ”  a s  a  f i e l d  o f  s t udy .  He  used  an
i ngen ious  app l i c a t i on  o f  bas i c  geomet r y  to  a  ve r y  cha l l eng i ng  p rob l em to  de te rm ine  t he
s i ze  o f  t he  Ea r t h .  A l t hough  he  made  a  l o t  o f  a s sumpt i ons  and  took  a  f ew  s l i gh t  l i be r t i e s
w i t h  t he  t r u t h ,  h i s  ca l cu l a t i ons  we re  r a t he r  accu r a te .
E r a tos thenes  ca l cu l a ted  t he  c i r cumfe rence  o f  Ea r t h  by  measu r i ng  t he  l eng th  o f  a  s t i c k ’ s
shadow i n  A l exand r i a  and  t he  d i s t ance  be tween  A l exand r i a  and  Syene  on  foo t .  He  t hen
took  t he  i n ve r se  t angen t  o f  t he  r a t i o  be tween  t he  shadow ’ s  l eng th  and  t he  s t i c k ’ s  l eng th
to  f i nd  t he  ang l e  o f  i nc l i n a t i on  o f  t he  Sun .  He  ca l cu l a ted  t he  to t a l  c i r cumfe rence  o f  t he
Ea r t h  to  be  ( ( 360/7 . 2 )  x  D )  k i l omete r s ,  w i t h  D  be i ng  t he  d i s t ance  be tween  A l exand r i a  and
Syene .



INTERACTIVE MAP OF THE UNIVERSE THAT TAKES
YOU ALL THE WAY BACK TO THE BIG BANG

A new interact ive map of the universe presents the ent ire span of the known cosmos in stunning
detai l  and with pinpoint accuracy. 
Astronomers created the map, which shows the posit ions and real  colors of 200,000 galaxies ,  using
two decades'  worth of data col lected by the Sloan Digita l  Sky Survey. The interact ive map can be
downloaded for free at mapoftheuniverse.net ,  a l lowing the publ ic to access information that was
previously avai lable only to scient ists .  
"Growing up, I  was very inspired by astronomy pictures ,  stars ,  nebulas and galaxies ,  and now it 's our
t ime to create a new type of picture to inspire people , "  Br ice Ménard,  a professor in the Johns
Hopkins Univers ity Department of Physics and Astronomy and co-creator of the map, said in a
statement.  "Astrophysic ists around the world have been analyzing this data for years ,  leading to
thousands of scient i f ic papers and discover ies. "

The map charts  a broad expanse of the universe ,  f rom the Mi lky Way to ' the edge
of what can be seen ' .

GALACTICA
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Despite this effort ,  nobody had taken the t ime to create a map that is beaut i fu l ,  scient i f ica l ly
accurate and accessible to the lay publ ic .  
"Our goal here is to show everybody what the universe real ly looks l ike , "  Ménard said.
The detai led map was possible thanks to the pioneer ing Sloan Digita l  Sky Survey,  one of the most
inf luent ia l  surveys in the history of astronomy. The survey is an ambit ious effort to capture a huge
proport ion of the night sky through the 2.5-meter telescope at Apache Point Observatory in New
Mexico. Every night for eight years ,  the telescope has aimed its 120-megapixel camera on 1 .5 square
degrees of the sky at a t ime around eight t imes the area of the fu l l  moon at s l ight ly different
locat ions,  to capture a broad perspect ive of the universe.
Ménard and former Johns Hopkins computer science student Nikita Shtarkman used these data to
recreate a s l ice of the universe containing 200,000 galaxies.  Each dot on the map is a galaxy with
bi l l ions of stars and planets.  Our own galaxy,  the Mi lky Way, is just one of these dots located at the
very bottom of the map. 

An interactive map of the universe displaying the actual positions and real colors of 200,000 galaxies.
(Image credit: B. Menard & N. Shtarkman)

J A N U A R Y  2 0 2 3
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S P A C E  W A T E R  T O  E A R T H
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Space rocks that  fa l l  to Earth are anc ient t ime capsu les ,  and sc ient ists  who merged two imaging
techniques may be able to te l l  us i f  and how they brought water  to Earth .  
Meteor i tes are shards that  have broken off  of  larger objects such as comets or  astero ids ,  and i t  is
thought that  astero ids and comets f rom the outer  reaches of  the so lar  system may have left  water  on
nascent Earth after  impact .  To f ind out whether they rea l ly  d id carry over water  f rom beyond our p lanet ,  a
research team from the Nat iona l  Inst i tute of  Standards and Technology (NIST) came up with a method of
s imultaneous ly  us ing X-ray and neutron imaging to get a g l impse ins ide a meteor i te and determine what i t
might have been h id ing for  b i l l ions of  years .  

12

What the NIST researchers were look ing for  was e i ther
of  the two forms of  water .  Hydrogen and oxygen fuse to
create regular  water ,  but there is  a lso heavy water ,
whose hydrogen atoms each have an extra neutron that
turns them into deuter ium. How much of  e i ther  type of
water  is  present in  a meteor i te can be compared to
leve ls  of  both types on Earth .
What g ives NXCT an advantage in unearth ing e lements
in a meteor i te is  that  the neutrons a imed at  the p iece of
rock wi l l  bounce off  any t rapped hydrogen,  whi le heav ier
e lements g ive themselves away by scatter ing X-rays .  I f
ev idence of  water  is  found,  3D images created after  the
in i t ia l  observat ion can a lso te l l  how i t  got there .
Meteor i tes tested were EET 87508 and GRA 06100 were
tested for  th is  exper iment .  GRA 06100 is  a chondr i te ,
which is  embedded with chondru les ,  or  gra ins ,  of  other
minera ls .  I ts  hydrogen a lso suggests the past  presence
of water .  EET 87508 is  especia l ly  interest ing because ,
whi le i t  detached f rom the astero id Vesta ,  i t  appears to
conta in mater ia l  f rom a d i f ferent type of  astero id that
carr ied more water  through space.

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

Already ,  the NIST team reports that  th is  new method can " revea l  the presence and d ist r ibut ions of
hydrogen-bear ing mater ia ls  in  meteor i tes ,  and thus he lp constra in the presence and act ions of  water  in
the ear ly  so lar  system, "  accord ing to a recent study about the technique.
Th is  new method is  known as coord inated neutron and X-ray computed tomography (NXCT) and is
bas ica l ly  an upgraded CT scan.  Just  as how diagnost ic CT scans create cross-sect ions that  are then
reassembled into a 3D image which he lp doctors see what is  going on ins ide the body without operat ing ,
the X-rays and neutron beams f i red at  a meteor i te f ragment in NXCT safe ly  revea l  what types of  minera ls
and other e lements or  compounds i t  is  made of ,  inc lud ing water  and other vo lat i les .  Hydrogen in a
meteor i te can poss ib ly  mean i t  once conta ined water  ice .

J A N U A R Y  2 0 2 3

T H E  O R I G I N  O F  E A R T H ' S  W A T E R

Color-coded X-ray image of a slice of the meteorite
GRA 06100 overlaid with a neutron image of the
same slice shows iron-rich material (pink), regions
with low concentrations of hydrogen-bearing
compounds (green), regions with high
concentrations of hydrogen-bearing compounds
(blue) and iron-rich hydrogenated compounds
(purple). Scale bar is one centimeter. (Image credit:
Treiman/Lunar and Planetary Institute/USRA)
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FROM THE EYES OF WEBB - DECEMBER 2022

Scient ists spotted something excit ing on Saturn's moon Titan in images taken by NASA's James
Webb Space Telescope in ear ly November — clouds. Specif ical ly ,  c louds in Titan's northern
hemisphere. To a casual observer ,  c louds might be a dime a dozen. But to scient ists ,  c louds can
reveal a lot about the atmosphere of a planet (or in this case,  a moon).  Titan is the only moon in the
solar system with a thick atmosphere,  so studying clouds helps scient ists understand how Titan's
atmosphere works and why it  has an atmosphere in the f i rst place.
The clouds further val idate weather models that predict the appearance of c louds in Titan's northern
hemisphere dur ing its summer,  when the region is bathed in sunl ight .  

Fortunately ,  JWST's infrared cameras wi l l  be able to give scient ists an unprecedented view of the
moon's lower atmosphere and surface. Although the Goddard team was excited about seeing clouds,
the JWST images showed only one snapshot in t ime. To real ly understand how Titan's atmosphere
works,  researchers need mult ip le images to see how the clouds change shape. So the team turned to
col leagues at an Earth-based telescope, the Keck Observatory in Hawai i .  Thankful ly ,  the clouds
hadn't diss ipated by the t ime Keck made its observat ions a couple days later .
"We were concerned that the clouds would be gone when we looked at Titan two days later with
Keck, but to our del ight there were clouds at the same posit ions,  looking l ike they had changed in
shape,"  said Imke de Pater ,  an emeritus planetary scient ist at the Univers ity of Cal i fornia ,  Berkeley.

Webb captures 'extraordinary' clouds in
the atmosphere of Saturn's moon Titan

Studying Titan 's  c louds wi l l  he lp sc ient ists  understand why Saturn 's  largest moon is  the
only moon in the solar  system with an atmosphere.

Scientists have eagerly been await ing
observations of Titan since NASA's Cassini
mission ended after plunging into Saturn's
atmosphere in 2017. Titan's atmosphere is
thick with nitrogen and methane,
stretching 370 miles (600 ki lometers) into
space, an alt itude 10 t imes tal ler than
Earth's atmosphere, according to NASA.
At its outer edges, solar radiation breaks
up the methane and nitrogen molecules,
and the remaining pieces recombine into
large organic molecules that create a r ich,
soupy haze. This haze blocks visible l ight,
making it hard to observe Titan's lower
atmosphere and surface. 

Titan capt ivates scient ists for many
reasons.For one, u ltraviolet radiat ion
from the sun creates huge organic
molecules in Titan's nitrogen and
methane-r ich atmosphere. That hazy
atmosphere obscures a surface
covered in vast f ie lds of dunes,
a long with lakes,  seas and r ivers of
l iquid hydrocarbons l ike methane
and ethane. And, deep underneath
Titan's surface, scient ists suspect a
salty l iquid water ocean lurks ,
making Titan a candidate for
potent ia l  l i fe beyond Earth.

https://www.livescience.com/earth.html
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The James Webb Space Telescope has captured one of the f i rst medium-deep wide-f ie ld images of the cosmos,
featur ing a region of the sky known as the North Ecl ipt ic Pole.  The image, which accompanies a paper publ ished
in the Astronomical Journal ,  is from the Pr ime Extragalact ic Areas for Reionizat ion and Lensing Science
(PEARLS) GTO program.
“Medium-deep” refers to the fa intest objects that can be seen in this image, which are about 29th magnitude (1
bi l l ion t imes fa inter than what can be seen with the unaided eye) ,  whi le “wide-f ie ld” refers to the total  area that
wi l l  be covered by the program, about one-twelfth the area of the fu l l  moon. The image is composed of eight
different colors of near-infrared l ight captured by Webb’s Near-Infrared Camera (NIRCam), augmented with
three colors of u ltraviolet and vis ib le l ight from the NASA/ESA Hubble Space Telescope. This beaut i fu l  color
image unvei ls in unprecedented detai l  and to exquis ite depth a universe fu l l  of galaxies to the furthest reaches,
many of which were previously unseen by Hubble or the largest ground-based telescopes,  as wel l  as an
assortment of stars within our own Mi lky Way galaxy.  The NIRCam observat ions wi l l  be combined with spectra
obtained with Webb’s Near-Infrared Imager and Sl i t less Spectrograph (NIRISS) ,  a l lowing the team to search for
fa int objects with spectra l  emission l ines ,  which can be used to est imate their  distances more accurately .

A swath of sky measur ing 2% of the area covered by the ful l  moon was imaged here with NIRCam instrument in
eight f i l ters and with Hubble’s Advanced Camera for Surveys (ACS) and Wide-Field Camera 3 (WFC3) in three
f i l ters that together span the 0.25 – 5-micron wavelength range. This image represents a port ion of the fu l l
PEARLS f ie ld ,  which wi l l  be about four t imes larger .  Thousands of galaxies over an enormous range in distance
and t ime are seen in exquis ite detai l ,  many for the f i rst t ime. L ight from the most distant galaxies has traveled
almost 13.5 bi l l ion years to reach us.  Because this image is a combinat ion of mult ip le exposures,  some stars
show addit ional diffract ion spikes. 
This representat ive-color image was created using Hubble f i l ters F275W (purple) ,  F435W (blue) ,  and F606W
(blue) ;  and Webb f i l ters F090W (cyan) ,  F115W (green) ,  F150W (green) ,  F200W (green) ,  F277W (yel low) ,  F356W
(yel low) ,  F410M (orange) ,  and F444W (red) .

Webb glimpses field of extragalactic
PEARLS, studded with galactic diamonds
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Webb captured an image of the galaxy known as "JADES-GS-z13-0" 325 mi l l ion years after the Big
Bang. Hubble made the previous-oldest galaxy known in July .  The 'GN-z11 '  galaxy was founded 400
mil l ion years after the universe's creat ion.
This discovery is the result of work conducted by the JWST Advanced Deep Extragalact ic Survey
(JADES),  an internat ional team of more than 80 astronomers from 10 countr ies who used 10 days of
observat ion to study a deep f ie ld of 100,000 galaxies f i rst imaged by the Hubble Space Telescope in
2010. Apparent s ize,  fa intness,  and distance of many of the galaxies suggested that they were
fantast ical ly old ,  but Hubble,  which sees pr incipal ly in v is ib le l ight ,  didn’t have the instrumentat ion to
image them clear ly or determine their  age. That ’s because vis ib le l ight from so far away can’t easi ly
penetrate the intervening dust of interstel lar space. Infrared radiat ion,  however ,  cuts r ight through
the dust .  This a l lows Webb  a telescope which detects energy in that frequency to see as far as 13.6
bi l l ion l ight-years distant .

Using two instruments aboard the Webb—the Near Infrared Camera (NIRCam) and the Near Infrared
Spectrograph (NIRSpec)—Robertson and his col leagues focused on four galaxies that appeared
especia l ly smal l ,  fa int ,  and distant ,  studying what is known as their  red shift .  As objects move toward
us in space, the wavelength of l ight they emit is compressed, shift ing i t  to the bluer end of the
vis ib le spectrum. As objects move away from us,  the wavelength is stretched, shift ing i t  toward the
red end. The redder an object appears ,  the more distant and old i t  is in our st i l l-expanding universe.
Red shift  is a tr icky thing to measure,  because it  has no part icular units l ike inches or nanometers.
Instead, i t  is just a number that indicates how stretched the wavelength of the l ight is .  An object l ike
Jupiter ,  which is pretty much stat ionary in the sky relat ive to Earth ,  has a red shift  of zero. The higher
the number ,  the greater the movement of an object away from Earth.  The cosmic background
radiat ion,  a burst of universe-wide energy that was released just 380,000 years or so after the Big
Bang has a red shift  of about 1 , 100. 

JWST Uncovers Universe's Earliest
Galaxies Just After Big Bang

https://webb.nasa.gov/content/observatory/instruments/nircam.html
https://webb.nasa.gov/content/observatory/instruments/nirspec.html
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The explanat ion for that is a stra ightforward one. Astronomers don’t yet know exact ly when the f i rst
dust and gas began to accrete into galact ic c louds,  and stars then accreted within them, but the
newly measured quartet emerged very ear ly in that process.  “The universe just wasn’t bui ld ing big
galaxies at that point , ”  Robertson says.  “There was not a lot of t ime [for larger galaxies to form].”
The team not only measured the mass of the galaxies ,  but a lso used the NIRSpec to determine their
chemical makeup. As would be expected for galaxies so ear ly in their  development phase, the
pr inciple components were hydrogen and hel ium, without enough t ime for the ear ly stars within them
to have developed heavier e lements.  “They are relat ively metal-poor , ”  says Robertson, “with fewer
heavy elements compared to the sun.”
The f indings as a whole ,  promise st i l l  b igger discover ies and st i l l  o lder galaxies to come in the 20
some years Webb is expected to remain operat ional .  “For us ,  th is real ly was a paradigm shift  in the
way we were thinking about the high-red shift  universe,”  says Robertson. “Because we know for
certain that there are some galaxies to be studied only a couple of hundred mi l l ion years after the
Big Bang.”

JWST has seen intracluster l ight ( ICL) ,  the very fa int emission produced by stars pul led out of their
galaxies as these cosmic is lands interact ins ide a cluster .  Seeing this l ight has big impl icat ions not
just for understanding the evolut ion of galaxies and galaxy clusters ,  but a lso for a mystery crucia l  to
our whole understanding of the cosmos.
JWST's deep f ie ld image of SMACS-J0723.3-7327 was the f i rst science observat ion publ ished from
the space observatory.  I ts sharpness is incredible and twice as deep as what we can see with Hubble.
Given that JWST sees the universe in infrared l ight ,  the observat ions a l low for the study of galaxies
that are much further away.

JAMES WEBB SPACE TELESCOPE PEERS INTO THE
'GHOSTLY L IGHT'  OF INTERSTELLAR SPACE

Image of the JWST’s First Deep Field that has made it possible to study the intra-cluster light of the SMACS-
J0723.3-7327 cluster. Image credit: NASA, ESA, CSA, STScI



GALACTICA

17

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

J A N U A R Y  2 0 2 3

As the universe expands,  the l ight of distant galaxies is “stretched” and pushed towards redder
wavelengths in a phenomenon simi lar to the doppler shift  we can hear from, say,  a passing ambulance
where the pitch changes whether i t 's approaching or moving away from you. 
" In this study,  we show the great potent ia l  of JWST for observing an object which is so fa int , "  Mireia
Montes,  the f i rst author of the art ic le ,  said in a statement from the Inst i tuto de Astrof ís ica de
Canar ias .  "This wi l l  let us study galaxy clusters which are much further away, and in much greater
detai l . "
Now, whi le JWST is great ,  th is l ight is st i l l  extremely fa int and the galaxies in the cluster are
extremely br ight so the task is not accompl ished by observat ions a lone. I t  a lso requires techniques to
analyze the observat ions in a way that the emissions can be isolated from the more luminous sources
in the image. The data obtained paints a picture of how the galaxy cluster is evolv ing.
"Analyzing this diffuse l ight we f ind that the inner parts of the cluster are being formed by a merger
of massive galaxies ,  whi le the outer parts are due to the accret ion of galaxies s imi lar to our Mi lky
Way,"  expla ined Montes.
But galaxy evolut ion is not the only crucia l  factor here. Our best understanding of the universe
requires the presence of an invis ib le (and st i l l  hypothet ical)  substance known as dark matter that only
interacts gravitat ional ly ,  so i t  does not c lump and it  stretches around galaxies.  In a galaxy cluster ,
with hundreds i f  not thousands of galaxies ,  dark matter spreads across and around the whole cluster ,
and the ICL is a way to trace it .

"The JWST wi l l  let us character ize the distr ibut ion of the dark matter in these enormous structures
with unprecedented precis ion,  and throw l ight on its basic nature, "  concludes Ignacio Truj i l lo ,  the
second author of the art ic le .

Image of the intracluster light of the cluster SMACS-J0723.3-7327 obtained with the NIRCAM camera on board of
JWST. The data have been processed by the IAC team to improve the detection of the faint light between the

galaxies (black and white). (Image credit: NASA, ESA, CSA, STScI)



"Illustration of Star Interactions in the
Southern Ring Nebula"

How did a l l  the “partygoers” – up to f ive stars – create the Southern Ring Nebula? Let ’s hit  “rewind”
and replay the interact ions that might have created the scene!
First ,  i t ’s important to know that none of these i l lustrat ions are proper ly scaled, and three or as many
as four of the stars would be too smal l  and dim to appear in Webb’s image. Second, star 1 and star 2
are the only stars we see in the s ixth and f inal  panel above. The remaining “guests” wi l l  be known as
stars 3 ,  4 ,  and 5.  They are a l l  much less massive in other words far smal ler and dimmer than stars 1
and 2.
The f i rst i l lustrat ion shows a wider f ie ld.  Star 1 ,  the most massive of this group of f ive stars ,  is the
fastest to age and is responsible for creat ing the planetary nebula .  Star 2 very s lowly orbits star 1 ,
which is easier to see in the last panel .  Al l  is re lat ively quiet at this stage as they orbit one another ,
though there is another star on the scene, number 5.  I t  orbits star 1 far more t ight ly than star 2 does.
Cue the act ion! The second panel zooms way in on the scene – and two other companions appear in
view. Star 1 has begun to swel l  as i t  ages rapidly ,  swal lowing star 3.  Through gravity ,  star 3 starts to
draw in mater ia l  f rom star 1 and launches jets in both direct ions.  Star 4 is c lose by,  but not yet
interact ing.

The third panel shows how much star 1 has expanded as i t  ages. Two companions a lso enter the mix.
Stars 3 and 4 have sent off a ser ies of bipolar jets .  As these two stars interact ,  the jets they sent out
are tumbled, which leads to the i rregular ,  wavy edges of the gas and dust ejected by aging star 1 .
Both companions 3 and 4 are interact ing within the gas and dust star 1 has ejected.
In panel 4,  we zoom out to see more of the scene. Ultraviolet l ight and a fast ,  spher ical  wind from the
newly exposed ultra-hot core of star 1 is helping to carve out i ts previously ejected gas and dust ,
creat ing a bubble-l ike cavity .  There is a lso a leftover disk of mater ia l  f rom the previous interact ions
with star 3.  Star 3 is no longer v is ib le ,  but star 5 is now in v iew. I t  has a wider orbit and is drawing
“ l ines” through the ejected gas and dust from star 1 as i t  orbits ,  l ike a knife through a bowl of ic ing.
Now, i t ’s t ime to zoom out even wider!  At this stage, we’re gett ing closer to a v iew of the planetary
nebula we see today. The f i fth panel shows the same tr io – stars 1 and 2 with star 5.  Now, to mix i t
up again:  As i t  orbits ,  star 5 cont inues to interact with the ejected gas and dust that s lowly travels
farther and farther from star 1 into the surrounding space, generat ing the system of large r ings seen
in the outer nebula .
The s ixth panel portrays the scene as we observe it  today – by zooming al l  the way out ,  we see only
stars 1 and 2 in the Southern Ring Nebula.
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The European Space Agency (ESA) shared this image of a face-on spira l  galaxy that is approximately
90,000 l ight-years in diameter and s its 220 mi l l ion l ight-years away from our planet in the
constel lat ion Pegasus. The image is dominated by the galaxy’s extremely br ight “act ive galact ic
nucleus.”
The act ive galact ic nucleus (AGN) of NGC 7469—the spira l  galaxy in the image—is so br ight because
of the l ight emitted by the dust and gas as i t  fa l ls into the black hole at the galaxy’s centre.
According to ESA, this galaxy provides astronomers with a “unique opportunity” to study the
relat ionship between AGNs and starburst act iv i ty because its AGN is surrounded by a starburst r ing
that is at a distance of 1 ,500 l ight-years .  Starburst refers to the intense act iv i ty involv ing the
formation of new stars .

NGC 7469 is one of the best-studied AGNs in the sky but the compact nature of i ts systems and the
presence of large amounts of dust made it  diff icult  for scient ists to achieve both the resolut ion and
the sensit iv i ty needed to study this re lat ionship in the infrared. But thanks to Webb’s immense
infrared capabi l i t ies ,  astronomers can explore the centra l  AGN, the galaxy’s starburst r ing and the gas
and dust in between.

James Webb Space Telescope captures the
glowing bright heart of a galaxy
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JWST's New image of NGC 7469. (Credits: NASA, ESA, CSA, J. Olmsted (STScI))

Scient ists used Webb’s MIRI ,  NIRCam and NIRspec instruments to obtain images and spectra of NGC
7469, reveal ing a number of new detai ls .  They discovered very young star-forming clusters that were
not discovered before. They also discovered pockets of very warm, turbulent molecular gas and
direct evidence for the destruct ion of smal l  dust grains within a few hundred l ight-years of the
nucleus.  This proves that the AGN is affect ing the interstel lar medium that surrounds it .
There is a lso observed highly ionised atomic gas exit ing the nucleus at near ly 6.4 mi l l ion ki lometres
per hour .  This is part of a galact ic outf low that had previously been ident i f ied but Webb revealed it
in unprecedented new detai l .



20

GALACTICA

A R T E M I S  1  V S  A P O L L O  1 7 :  5 0  Y E A R S  A P A R T ,  W H I C H
W A S  T H E  G R E A T E R  C H A L L E N G E ?

With the 50th anniversary of the Apol lo 17 mission coinciding with Artemis 1 ,  the quest ion ar ises:
Which is (or was) the greater chal lenge, safely returning a new spacecraft from the moon for the f i rst
t ime or landing a spacecraft on the moon for the s ixth?
"This is my 65th mission support ing human spacef l ight ,  and f l ight test ing is my jam. I  love f l ight
test ing, "  Mike Saraf in ,  NASA's Artemis mission manager and a former space shutt le and Internat ional
Space Stat ion f l ight director ,  said dur ing a press conference on Thursday (Dec. 8) .  " I  would say that
the f i rst t ime you do anything is harder than a repeat ,  but that doesn't account for new changes or
object ives or harder object ives that occur on later f l ights . "
" I t 's a diff icult  quest ion to answer ,  because [the landing of] Apol lo 17 was one of the farthest off the
equator of the moon relat ive to the other Apol lo landing s ites.  And the farther you got away from the
equator with the Apol lo architecture,  i t  made for a much more diff icult  mission to accompl ish , "  he
said.

Not that the Artemis 1 mission doesn't have its own complexit ies .  Beyond being the f i rst t ime that an
Orion spacecraft has returned to Earth at lunar velocit ies ,  i t  wi l l  a lso reenter Earth 's atmosphere
using a different approach than Apol lo or any other human-rated spacecraft before i t .
"The 'skip reentry '  has a lower prof i le than a direct or bal l ist ic reentry in the amount of decelerat ion
that you put not only on the spacecraft ,  but on the passengers ,  the astronauts r id ing on board, "
Saraf in said.
L ike skipping a rock across a lake,  Orion wi l l  d ip into Earth 's upper atmosphere and use the result ing
pressure,  a long with the l i f t  generated by i ts capsule design,  to skip back out .  I t  wi l l  then plunge back
into the atmosphere for i ts second and f inal  descent under parachutes to a splashdown.
"Another important aspect of the skip entry is ,  i t  a l lows us to target a s ingle landing s ite , "  said Judd
Frie l ing,  entry f l ight director for the Artemis 1 mission. "By vary ing what we cal l  the azimuth the
direct ion at which the crew module f l ies back to the target — we are a lways able to narrow our
operat ions to that landing zone."
" I f  you compare that to the Apol lo missions,  where the U.S. Navy was deployed al l  over the Pacif ic
Ocean, th is helps both from operat ional and eff ic iency standpoints by a lways target ing the same
spot , "  he said.

Is it easier to touch down on the moon for a sixth time or to enter Earth's atmosphere with a
new, never-tried approach?
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Even though it  is a f i rst ,  Fr ie l ing and his team in Mission Control  have pract iced for this moment so
many t imes they feel they can overcome any chal lenge thrown at them.
"We have done it  so many t imes in pract ice and in fa i lure scenar ios that in many respects i t  feels l ike
we've done this many t imes before, "  he said.  "So we expect the unexpected."
Making it look easy
"Apol lo made it  look easy when it  wasn't , "  said Michael Neufeld ,  a curator in the space history div is ion
of the Nat ional Air and Space Museum, in an interview " I t  looked a lot easier after they had done it
s ix t imes."
Apol lo 17 may have come the closest to reaching
operat ional status of any of the Apol lo missions,  but
that was because the astronauts were highly tra ined
and they also had a bit of luck that nothing ser iously
fa i led,  Neufeld said.  But the stakes were also different .
I f  Artemis 1 fa i ls ,  i t  is a setback for the program. On
Apol lo 17 ,  however ,  l ives were also at stake.
"Any moon landing was an affa ir  requir ing al l  the
equipment to work r ight , "  said Neufeld.  "By the t ime of
Apol lo 17 ,  the vehic le was better understood, but the
mission was more chal lenging. They did a lot of things
to try to make the landing and the chal lenges more
feasible ,  but certain ly i t  was never not dangerous at
some level . "
Instead, Artemis '  greatest chal lenges may be what
comes after i t  lands,  as NASA seeks to resume what
Apol lo started but in a fewer number of steps.
"One of the notable differences between Apol lo and
Artemis is the maturat ion of technologies , "  said
Neufeld ,  referr ing to the four crewed Apol lo missions
that came before the f i rst moon landing. "This short
course [with Artemis] going from one uncrewed test to
one crewed test f l ight around the moon, and then they
are supposed to go direct ly to a landing? That str ikes
me as r isky.  I  hope it  works. "
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Artemis I is set to splashdown on the same day, 50
years later, that Apollo 17 landed on the moon, Dec.

11. (NASA/collectSPACE)

(The Apollo 17 lunar command module. Credits: NASA)



AFTER ARTEMIS 1, NASA WILL NEED TWO
YEARS TO SEND ASTRONAUTS TO MOON
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The  Ar temis  1  f l i gh t  tes t  was  comp le ted  success fu l l y  when  the  Or ion  capsu le  sp l ashed  down
in  the  Pac i f i c  Ocean  on  December  1 1 ,  2022 .  What  l i e s  ahead  now? NASA i s  now prepa r i ng  fo r
the  Ar temis  2  m iss ion ,  wh ich  i s  schedu led  to  l aunch  i n  2024 ,  bu t  i t  w i l l  no t  be  as  s imp le  as  i t
sounds .
Ar temis  I I  w i l l  l aunch  the  c rew on  an  e igh t-day  t r ip  us ing  the  mass i ve  Space  Launch  Sys tem
(SLS)  upgraded mega  rocket  and  Or ion  spacec ra f t .  The  US space  agency  w i l l  co l l ec t  da ta
f rom the  Ar temis  1  m i ss ion  to  j udge  how prepa red  human i t y  i s  to  pu t  humans  on  the  moon .

The  f l i gh t  pa th  fo r  A r temis  I I ,  accord ing  to  the  CSA ,  ca l l s  fo r  a  m in imum 8  day  m iss ion .
Depend ing  on  o the r  goa l s ,  m i ss ion  p l anners  m igh t  ex tend  the  t r ip  fo r  a  max imum of  th ree
weeks .  
The  eager l y  an t i c ipa ted  Ar temis  I I I  m i ss ion  w i l l  happen  a f te r  A r temis  I I .  Humans  w i l l  be
t ranspor ted  to  the  moon ' s  su r face  as  pa r t  o f  th i s  ques t ,  where  they  w i l l  ga the r  a  r ange  o f
samp les  to  bet te r  ou r  unders tand ing  o f  the  moon ' s  fundamenta l  fea tu res .

The  2nd  m iss ion  w i l l  be  the  f i r s t  impor tan t  tes t  o f  the  SLS and  Or ion  spacec ra f t  sys tems  w i th
passengers  on  boa rd .  Accord ing  to  the  Canad ian  Space  Agency ,  the  m iss ion  w i l l  t a rge t  fou r
key  read iness  met r i cs :  m i ss ion  p l ann ing ,  sys tem per fo rmance ,  c rew in te r faces ,  and  gu idance
and  nav iga t ion  sys tems .
The  c rew has  not  ye t  been  f i na l i zed ,  bu t  i t  w i l l  con ta in  a  to ta l  o f  fou r  as t ronauts ,  one  o f
whom w i l l  be  a  Canad ian .  The  c rew o f  Ar temis  I I  w i l l  b reak  the  p rev ious  record  fo r  human
t rave l  f a r  beyond the  fa r  s ide  o f  the  Moon .  The  m iss ion  w i l l  t ake  o f f  f rom F lo r ida ' s  NASA
Kennedy  Space  Cente r  and  l and  by  sp l ash ing  down in  the  Pac i f i c  Ocean .

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

J A N U A R Y  2 0 2 3



23

GALACTICA

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

J A N U A R Y  2 0 2 3

Researchers  have ach ieved a  wor ld ' s  f i r s t  in  quantum sc ience ,  and i t  i s  center ing on mov ing
l ight  forward and backward th rough t ime ,  regarded as  the "Quantum T ime F l ip . "  Th is  new
ach ievement  in  the f ie ld  of  sc ience may he lp  in  the deve lopment  of  fu ture  quantum
computers  and learn ing more about  th i s  phenomenon to  he lp  the modern wor ld  catch up on
i t .  There a re  more app l icat ions  to  th i s  success  in  the research ,  inc lud ing the poss ib i l i t y  to
understand the so-ca l led quantum grav i ty ,  wh ich has  been mass ive ly  quest ioned by modern
sc ience .  
Two separate  research f rom October  and November  th i s  year  successfu l l y  demonst ra ted a
"quantum t ime f l ip , "  a  wor ld ' s  f i r s t  in  quantum sc ience s tud ies  in  the wor ld .  One research
came f rom a group led by  Yu Guo ent i t led "Exper imenta l  demonstrat ion  of  input-output
indef in i teness  in  a  s ing le  quantum dev ice . "
The other  i s  led by  an in ternat iona l  team led by  Teodor  St römberg ,  center ing on the
"Exper imenta l  superpos i t ion  of  t ime d i rect ions . "  Both  s tud ies  were pub l i shed on the
prev iew server  a rX iv ,  and are  yet  to  be peer-rev iewed .

Quantum Time F l ip  May He lp  in  Future  Appl icat ions
Accord ing to  the repor ts  and researchers ,  th i s  quantum t ime f l ip  ach ievement  i s  a  mass ive
mi les tone in  learn ing more about  the un i f ied theory  of  quantum grav i ty .  I t  a l so  has  the
potent ia l  to  he lp  in  the deve lopment  of  fu ture  quantum computers  for  the wor ld  to  use .  
Quantum Sc ience and i ts  Study
Quantum sc ience i s  mass ive  in  the present  wor ld ,  espec ia l l y  as  researchers  a re  more
int r igued in  mak ing i t  work  in  the present  and un lock ing i t s  capab i l i t ies  that  cou ld  lead to
the future  where peop le  may access  the advancements  i t  b r ings .  
One of  the most  prominent  s tud ies  beh ind i t  i s  w i th  the quantum internet  pro ject  where
researchers  successfu l l y  sent  in format ion between two unconnected nodes for  the f i r s t
t ime .  Th is  research a ims to  de l i ver  a  new network  connect ion to  the pub l ic ,  where mass ive
data  can t ranspor t  in  an  ins tant  over  a  w i re less  mode .  
The app l icat ion of  quantum phys ics  in  d i f fe rent  indust r ies  i s  ga in ing mass ive  t ract ion now,
espec ia l l y  as  i t  can great l y  improve th is  f rom the ground up .  One of  i t s  poss ib le
appl icat ions  i s  for  the  hea l th  tech and care  industry  where i t  can d iagnose d iseases  when
the sc ient i f i c  advancement  i s  made ava i l ab le  to  i t .
For  now,  researchers  a re  on the verge of  answer ing the theor ies  beh ind quantum sc ience
and i t s  branches ,  espec ia l l y  as  s tud ies  a re  inch ing c loser  to  un lock ing i t s  potent ia l .  The
internat iona l  team wh ich was ab le  to  ach ieve the compl icated quantum t ime f l ip  i s  not  yet
done ,  as  they a re  yet  to  prove i t  fo r  the wor ld  to  see and soon ut i l i ze .   

I t  centered on sp l i t t ing a  photon us ing a  spec ia l
opt ica l  c rys ta l  where they managed to  make i t
ex is t  in  the forwards  and backwards t ime s tate .  
The research centered on a  phenomenon ca l led
"quantum t ime f l ip "  that  centers  on two
pr inc ip les ,  one ca l led the "quantum
superpos i t ion "  wh ich enab les  these par t ic les  to
ex is t  in  d i f fe rent  s ta tes-and the second one
known as  charge ,  par i ty ,  and t ime-reversa l  (CPT)
symmetry  that  has  par t ic les  that  obey the same
laws of  phys ics  even when f l ipped ,  l i ke  a  mi r ror .

The time-flipped photon can't be used to restage "Back to the Future," but it could help us figure
out some of the universe's most mysterious phenomena.



"My power's really low, so this may be the last image I can send," InSight's latest report reads.
NASA launched the Mars lander InSight (its name is short for Interior Exploration using Seismic
Investigations, Geodesy and Heat Transport) in May 2018, with the lander touching down on Mars in the
plains of the Elysium Planitia in November of that year. 
InSight's mission was ambitious: To understand the interior of Mars l ike never before by using a
seismometer to measure marsquakes and burrow a heat probe (nicknamed the "mole") beneath the
Martian surface. The heat probe, however, was never able to get deep enough to meet its goals.
Stil l , InSight succeeded in tracking marsquakes, with scientists even this week announcing it detected
its biggest quake on Mars ever. InSight has detected more than 1,300 marsquakes since it landed in
2018.

THE LAST MARS PHOTO FROM NASA'STHE LAST MARS PHOTO FROM NASA'S
INSIGHT LANDER BEFORE IT DIES ON MARSINSIGHT LANDER BEFORE IT DIES ON MARS
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Yet over the last four years, dust has built up on the lander's large, round solar arrays, l imiting the
amount of power InSight could generate over time. InSight completed its primary two-year mission in
2020, with NASA granting an extension through December 2022 if the lander could l ive that long. The
lander is now generating just 20% of the power it had after landing.
Last month, NASA gave the InSight lander just weeks to l ive on Mars. 

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

J A N U A R Y  2 0 2 3

This photo shows the full image of Mars from NASA's InSight Mars lander released on Dec. 19, 2022. It
may be the final photo the lander ever beams home. (Image credit: NASA/JPL)



P E R S E V E R A N C E  R O V E R  K E E P S  D R O P P I N G
E A R L Y  C H R I S T M A S  P R E S E N T S  O N  M A R S .
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On Friday (Dec. 23), NASA announced that Perseverance successfully dropped its second rock
sample tube on the Martian surface. And while it 's not the first Mars sample Perseverance has
dropped for a potential future mission to bring to Earth in 2033, it certainly is the biggest.
The longest rock core collected by Perseverance is a sample called "Mageik," which the rover dri l led
out of the rock "Amalik" this fall from the "Enchanted Lake" region of ancient delta in its Jezero
Crater landing site. 
"The tube itself is about the size of a marker, and I measured the rock core sample inside at 7.36 cm
(about 2.9 inches)," NASA wrote as Perseverance on Twitter. Perseverance dropped its first sample
tube at a nearby spot on Wednesday (Dec. 21).

Perseverance is dropping 10 sealed tubes
containing Mars rock samples, which resemble
miniature l ightsabers from Star Wars, for potential
collection by a future Mars Sample Return mission.
That mission and an orbiter could launch to Mars
by 2028 and return the sample tubes to Earth five
years later. If al l goes according to plan,
Perseverance or two small helicopters wil l deliver
Mars samples to a lander that would then launch
them into space so that a waiting orbiter can
collect them for the trip back to Earth.
The samples Perseverance is dropping are
backups. The rover collected twin samples at each
dril l site, storing one inside its body while
dropping the other in case a backup is needed.
Perseverance is expected to deliver the ones it
carries to the waiting lander if the nuclear
powered lasts long enough to reach the Mars
Sample Return lander at the end of the decade.

The sample tube contained the longest Mars rock sample collected by the
Perseverance rover yet.
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This photo from NASA's Mars rover Perseverance shows its second sample tube on the Martian surface, in the
rover's shadow. NASA announced it was deposited on Dec. 23, 2022. (Image credit: NASA/JPL-Caltech)
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This map shows where NASA’s Perseverance Mars rover
is taking to drop 10 samples that a future mission could

pick up. (Image credit: NASA/JPL-Caltech)

https://www.space.com/47-mars-the-red-planet-fourth-planet-from-the-sun.html
https://www.space.com/ingenuity-class-helicopters-mars-sample-return


THE 1ST FULL VIEW PICTURE OF
EARTH FROM THE NOAA-21 SATELLITE

The Earth images that make up this mosaic, and a few closeups, were taken on Dec. 5 and Dec. 6 by
an instrument called the Visible Infrared Imaging Radiometer Suite (VIIRS) aboard the satellite, which
launched on Nov. 10 from the Vandenberg Space Force Base on Nov. 10. (The spacecraft was
previously known as JPSS-2.) VIIRS collects images in both the visible and infrared light spectra,
allowing scientists to see details of Earth's surface.
Polar-orbiting satellites observe the entire planet twice each day, unlike geostationary satellites.

VIIRS provides vital information to
scientists about Earth's oceans,
atmosphere and land. It can detect
differences in the ocean's color, telling
scientists where phytoplankton are, or
whether dangerous algal blooms have
formed along human-settled coasts. The
instrument's atmospheric data can help
scientists forecast and monitor storm
movement.
NOAA-21 is the second operational satellite
in a series called the Joint Polar Satellite
System, which provides global, pole-to-
pole images. The last JPSS satellite, now
known as NOAA-20, launched in November
2017. Before that, the NOAA-NASA Suomi
National Polar-Orbiting Partnership
(Suomi-NPP), which provided a blueprint
for the JPSS, launched in 2011. 
The satellites orbit pole-to-pole, observing
the entirety of Earth's surface twice per
day. It cruises 512 miles (824 kilometers)
above Earth at 17,000 mph (27,360 kph)
and crosses the equator 14 times per day.
And they all carry a VIIRS instrument. 
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The southern tip of Florida and Caribbean as seen
between Dec. 5 and Dec. 6, 2022.(Image credit:

NOAA STAR VIIRS Imagery Team)



N A S A  W A N T S  I D E A S  T O  B O O S T  H U B B L E  S P A C E
T E L E S C O P E  I N T O  A  H I G H E R  O R B I T
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NASA is  look ing deeper into the poss ib i l i ty  of  us ing a pr ivate spacecraft  to l i f t  the Hubble Space
Telescope to new heights ,  g iv ing the inf luent ia l  space observatory a new lease on l i fe .  
On Dec.  22 ,  the space agency issued a Request for  Informat ion regard ing a non-exc lus ive SpaceX study
ear l ier  th is  year  that  suggested how the Hubble Space Telescope could be " reboosted"  into a h igher orb i t .
S ince the start  of  Hubble 's  operat ions in 1990,  the orb i t  of  the space te lescope 335 mi les (540
ki lometers)  above Earth has been decay ing.  Reboost ing i t  to an orb i t  that  is  both h igher and more stab le
could add years to Hubble ’s  operat ing l i fet ime delay ing the point  at  which NASA  must deorbi t  or  d ispose
of the te lescope.
Dur ing i ts  f ive space shutt le miss ions to the serv ice Hubble ,  NASA used the shutt le to reboost the
te lescope.  The last  shutt le serv ic ing miss ion to Hubble was in 2009.  NASA ret i red i ts  shutt le f leet  in  2011 .
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The fact  the study is  non-exc lus ive means that  other companies are f ree to propose the i r  own Hubble
serv ic ing studies based on the use of  d i f ferent rockets or  spacecraft .  
These studies wi l l  co l lect  data f rom Hubble i tse l f  and f rom SpaceX's Dragon spacecraft  to assess the
poss ib i l i ty  of  safe ly  rendezvous ing and docking with the space te lescope before shunt ing i t  to a h igher
stab le orb i t .  The studies are expected to take around 6 months to complete .
"Th is  study is  an exc i t ing example of  the innovat ive approaches NASA is  explor ing through pr ivate-publ ic
partnersh ips , ”  associate admin ist rator  for  the Science Miss ion Di rectorate at  NASA Headquarters in
Washington ,  Thomas Zurbuchen,  sa id in a statement .  "As our f leet  grows,  we want to explore a wide
range of  opportun i t ies to support  the most robust ,  super lat ive sc ience miss ions poss ib le . "
The operat ion to reboost Hubble would demonstrate how older sate l l i tes and spacecraft  cou ld be g iven
extended operat ing l ives ,  especia l ly  those in near-Earth orb i ts  l ike the space te lescope.
The operat ion to reboost Hubble would demonstrate how older sate l l i tes and spacecraft  cou ld be g iven
extended operat ing l ives ,  especia l ly  those in near-Earth orb i ts  l ike the space te lescope.  
"SpaceX and the Polar is  Program want to expand the boundar ies of  current technology and explore how
commerc ia l  partnersh ips can creat ive ly  so lve cha l lenging complex problems, "  sa id Jess ica Jensen ,  v ice
pres ident of  Customer Operat ions & Integrat ion at  SpaceX.  "Miss ions such as serv ic ing Hubble would
help us expand space capabi l i t ies to u l t imate ly  he lp a l l  of  us ach ieve our goa ls  of  becoming a space-
far ing ,  mult ip lanetary c iv i l i zat ion . "
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The idea to ra ise Hubble to a h igher orb i t  us ing a Dragon spacecraft  at  no cost to the government was
f i rst  developed between SpaceX and Polar is  Program, a pr ivate program of space miss ions us ing
SpaceX's Dragon and Starsh ip vehic les funded by b i l l iona i re Jared Isaacman.  The unfunded agreement
between SpaceX and NASA to study the feas ib i l i ty  of  reboost ing Hubble was then s igned in September
2022.
The SpaceX study was des igned to he lp NASA, which current ly  has no p lans to operate or  fund a new
Hubble serv ic ing miss ion ,  determine the commerc ia l  poss ib i l i ty  of  such a miss ion .  The SpaceX study a lso
a imed to lay out the technica l  cha l lenges of  such a serv ic ing endeavor .  
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A study by SpaceX to use private spacecraft to reboost the Hubble Space Telescope
has NASA weighing options to give Hubble new life.

https://www.nasa.gov/feature/goddard/2022/nasa-spacex-to-study-hubble-telescope-reboost-possibility
https://www.nasa.gov/feature/goddard/2022/nasa-spacex-to-study-hubble-telescope-reboost-possibility
https://www.space.com/nasa-spacex-possible-dragon-mission-hubble-space-telescope


Saturn
Evening planet. Best viewing at the
start of the month. Near Venus on 21st
and 22nd January and the Moon on 23rd.

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 illumination, 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 - JANUARY 2023

Mercury
A great planet for evening viewing.
Mercury nears Venus on 1st of
January, after that it is hard to see. 

Venus
Near Mercury on 1st January and Saturn
on 22nd January. Best at the end of the
month.

Mars
Well-positioned evening planet. One
can find Mars in east-southeast
direction.

Uranus
Well-placed evening planet shining at mag.
+5.7. Occulted by the Moon on 1 January.

Neptune
Deteriorating evening planet, close to
Jupiter.

PLANETS VISIBILITY

BRIGHT DEEP SKY OBJECTS

M34 is a fine large open cluster
located in the constellation of
Perseus. At magnitude +5.5, it's visible
as a faint smudge to the naked eye
and is easily identifiable with
binoculars, where the brightest
members are resolvable. A small
telescope reveals up to 20 bright stars
embedded in nebulosity with about
80 members visible in large scope.

M52 is also one of the very richest
open clusters in the Messier
catalog, with a star density near the
center of 1.5 stars per cubic light-
year. The cluster itself is 22 light-
years across. M52 lies within the
circumpolar constellation of
Cassiopeia. The Milky Way passes
through here and the region is
especially rich in open clusters.

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
Evening planet best at the start of
the month, then losing altitude. Moon
close on 25th and 26th January.

The Triangulum galaxy, also known
as Messier 33, is sometimes said to
be the farthest object visible with
the unaided eye (Mag 5.7). The
Triangulum galaxy, named for its
location in the constellation
Triangulum, is the 2nd-nearest
spiral galaxy to our Milky Way,
after the Andromeda galaxy. It’s
about 2.7 million light-years from
Earth.
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https://telescopenights.com/glossary/waxing/
https://telescopenights.com/glossary/waning/
https://telescopenights.com/glossary/gibbous-moon/
https://telescopenights.com/glossary/quarter-moon/


MITSUBISHI HEAVY INDUSTRIES | H-
IIA 202 | IGS RADAR-7

Mitsubishi Heavy Industries is scheduled to launch an H-IIA 202 rocket as part of the
IGS Radar-7 mission. The launch window for the Government/Top Secret mission is on
25/01/2023 at 01:00 UTC from Tanegashima, Japan. Don’t miss this exciting rocket
launch! 
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Mission: IGS Radar-7
The IGS-Radar 7 is a Japanese radar reconnaissance satellite. The satellite is operated by the Cabinet
Satellite Information Center. The satellite serves both Japan’s national defense and civil natural disaster
monitoring.

Rocket: H-IIA 202
H-IIA (H2A) is an active expendable
launch system operated by Mitsubishi
Heavy Industries (MHI) for the Japan
Aerospace Exploration Agency. The
liquid-fueled H-IIA rockets have been
used to launch satellites into
geostationary orbit, to launch a lunar
orbiting spacecraft, and to launch
Akatsuki, which studied the planet
Venus. Launches occur at the
Tanegashima Space Center.

Agency: Mitsubishi Heavy Industries
Mitsubishi Heavy Industries, Ltd. is a
Japanese multinational engineering,
electrical equipment, and electronics
company headquartered in Tokyo,
Japan. MHI is one of the core
companies of the Mitsubishi Group.

MHI’s products include aerospace
components, air conditioners, aircraft,
automotive components, forklift trucks,
hydraulic equipment, machine tools,
missiles, power generation equipment,
printing machines, ships, and space
launch vehicles. Through its defense-
related activities, it is the world’s 23rd
largest defense contractor measured by
2011 defense revenues and the largest
based in Japan.
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ROCKET LAUNCHES IN JANUARY 2023

The first picture shows the LEGO model of the H-IIA 202 rocket. Since this is a Government/Top Secret
mission, the images of the rocket have not been released yet. Here is the picture of A Japanese H-IIA
rocket carrying the NASA-Japan Aerospace Exploration Agency (JAXA), Global Precipitation Measurement
(GPM) Core Observatory is seen as it rolls out to launch pad 1 of the Tanegashima Space Center,
Thursday, Feb. 27, 2014, Tanegashima, Japan.
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On its maiden launch, the RS1 rocket wi l l  carry two satel l i tes (Var isat-1A and Var isat-1B) for
Omniteq to their  designated orbit with a 350 km apogee, a 200 km per igee, and an incl inat ion
of 87.3 degrees. Var isat-1A&B are technology demonstrat ion satel l i tes that are composed of
two ident ical  6U CubeSats.  The total  mass of each satel l i te is about 11 kg.
The spacecraft wi l l  be demonstrat ing a new HF marine data communicat ions capabi l i ty .  The
satel l i tes are gravity gradient and aerodynamic drag stabi l ized and have s ix deployable solar
array panels .  There is no propuls ion on the satel l i tes .
What Is RS1?
ABL’s RS1 is a ground-launched smal l- l i f t  rocket consist ing of two stages. When ful ly
integrated, RS1 has a length of about 26.8 m (88 ft)  and a diameter of 1 .8 m (6 ft) .  The rocket ’s
design is del iberately s imple,  which al lows the company to rapidly produce rel iable ,  low-cost ,
and s imple in operat ion launch vehic les.  The company’s phi losophy is perfect ly descr ibed by the
slogan on its website “Even rockets can be s imple” .
One interest ing thing about RS1 is that a l l  i ts stages are s ized to
f it  in standard shipping containers that could be del ivered to the
desired launch s ite.  For instance, the f i rst stage can be shipped in
a 53 ′  container ,  whereas the second stage and fa ir ing – in 20 ′
containers .  Moreover ,  the only piece of ground infrastructure
required at the launch s ite is a f lat concrete pad with dimensions
of 150 ′  x 50 ′ .  With this approach, the company wi l l  be able to
provide responsive launch services by act ivat ing launch s ites
quickly ,  at a low cost ,  and with a smal l  team.
The vehic le ’s structures are ent ire ly metal l ic and made of high-
strength aluminum al loy.  The propel lant tank architecture
represents a common dome and yie lds minimized structural  mass.
The vehic le ’s dry weight is about 3 ,200 kg (7 ,000 lb) ,  whi le i ts
gross l i f t-off weight is about 6,800 kg (15 ,000 Ib) .  RS1 is capable
of placing 1 ,350 kg to low Earth orbit (LEO) and 970 kg to a 500
km Sun-Synchronous orbit (SSO).

ABL SPACE SYSTEMS IS PREPARING FOR
THE MAIDEN FLIGHT

The launch vehicle RS1 rocket will lift off from the Pacific Spaceport Center in Alaska on
25th Jan 2023 that will carry two satellites for Omniteq (Varisat-1A and Varisat-1B).

E2 Engine
E2 engines are the main
propuls ion source for RS1
that was designed and
developed in-house,
specif ical ly for this
vehic le .  They are gas
generator cycle ,
turbopump-fed engines
running on kerosene (RP-
1 or Jet-A) and l iquid
oxygen (LOx).  The E2
engine is capable of
producing 12 ,100 Ibf at
sea level and 13,000 in a
vacuum.

The E2 engine.
(Credit: ABL Space Systems)

The first stage during its static-fire test.
(Credit: ABL Space Systems)



SpaceX Launches - January 2023

SpaceX wi l l  l aunch  the  Fa lcon  9  rocket  a t  a  schedu led  t ime  of  8 :26  pm IST
on  3 rd  Jan  f rom Space  Launch  Complex  40  at  Cape  Canavera l  Space  Force
Stat ion  in  F lo r ida .

31

GALACTICA

S P A C E X  W I L L  L A U N C H  1 1 4  S A T E L L I T E S
A S  I T ' S  1 S T  M I S S I O N  O F  2 0 2 3  

The f i r s t  s tage Fa lcon 9
booster  be ing used for
th i s  miss ion has  f lown for
over  a  dozen t imes .
Accord ing to  SpaceX ,  i t
has  prev ious ly  supported
GPS I I I -3 ,  Turksat  5A ,
Transpor ter-2 ,  In te l sat  G-
33/G-34 and 10  Star l ink
miss ions .  Once the
booster  pushes the
second stage laden wi th
the sate l l i tes  in to  orb i t ,  i t
w i l l  l and on Land ing Zone
1  (LZ-1 )  a t  Cape Canavera l
Space Force Stat ion .
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One of  the pr imary  pay loads in  th i s  miss ion i s  the EOS SAT-1 ,  wh ich has  been deve loped by
EOS Data  Ana ly t ics  (EOSDA) and i s  the f i r s t  o f  seven agr icu l tu re-focussed sate l l i te
conste l l a t ion ,  Space .com repor ted .  Accord ing to  EOSDA's  s ta tement ,  i t s  sate l l i te  i s
des igned to  scan rough ly  one mi l l ion  square  k i lometres  of  l and wh ich wou ld  he lp  in
examin ing the hea l th  of  the crops .  Th is  wou ld  a l low fa rmers  to  bet ter  des ign methods to
care  for  the i r  c rops and ext ract  other  benef i ts  such as  reduce carbon d iox ide emiss ions ,
l im i t  energy consumpt ion and water  usage .  Once EOSDA's  conste l l a t ion i s  complete ,  the
sate l l i tes  wou ld  scan a round 12  mi l lon  sq .  km every  day  by  2025 .
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After  an  immense ly  successfu l  2022 ,  SpaceX i s  k ick ing of f  2023 wi th  i t s  f i r s t  miss ion on
January  3 .  The E lon Musk- led f i rm wi l l  l aunch i t s  reusab le  Fa lcon 9 rocket  a t  a  schedu led
t ime of  8 :26 pm IST f rom Space Launch Complex 40 (SLC-40)  a t  Cape Canavera l  Space
Force Stat ion in  F lo r ida .  Named Transpor ter-6 ,  Fa lcon 9 's  s ix th  ded icated sma l l  sa t
r ideshare  miss ion ,  i t  w i l l  see the two-stage rocket  l i f t  o f f  w i th  1 14 pay loads .  SpaceX says
the pay loads inc lude CubeSats ,  m ic rosats ,  p icosats ,  and orb i ta l  t ransfer  veh ic les  car ry ing
spacecraf t  to  be dep loyed at  a  l a ter  t ime .



SpaceX are scheduled to launch a Falcon 9 rocket with the OneWeb 16 payload from Kennedy
Space Center, Florida, USA.

What Is OneWeb?
OneWeb is a planned satel l i te internet constel lat ion with the goal of providing internet
coverage to the ent ire globe. Simi lar to SpaceX’s Star l ink ,  the OneWeb constel lat ion aims to
del iver semi-low-latency internet to locat ions where ground-based internet is unrel iable or
unavai lable.
OneWeb plans to have 648 satel l i tes in i ts constel lat ion,  providing them with the 600 satel l i tes
needed for global coverage and an addit ional 48 on-orbit spares in case a satel l i te fa i ls .  These
satel l i tes are in a 1 ,200 km low-Earth polar orbit ,  which is s ignif icant ly lower than the global
internet services avai lable today. The current satel l i te internet solut ions orbit 35,786 km above
the Earth ,  in geostat ionary orbit .  However ,  the orbit of OneWeb’s satel l i tes is st i l l  s ignif icant ly
higher than the ~550 km orbit that SpaceX’s Star l ink satel l i tes use. OneWeb is expect ing the
f inal  648 satel l i te constel lat ion to provide download speeds of roughly 50 Mb/s.
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What Is A OneWeb Satel l ite?
Each OneWeb satel l i te has a compact design and a mass of 147.5 kg. The satel l i tes are each
equipped with a Ku-band antenna, operat ing between 12 and 18 GHz. One interest ing note is
that these satel l i tes wi l l  use a s l ight ly abnormal frequency,  e l iminat ing interference with
satel l i tes in geostat ionary orbit .
The OneWeb satel l i tes were bui l t  by OneWeb Satel l i tes ,  which is a jo int venture between
OneWeb and Airbus.
The satel l i tes are designed to deorbit after 25 years safely .  However ,  th is leaves many
concerned as this orbita l  region is a l ready the most crowded with space debris .
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A SPACEX FALCON 9 ROCKET WILL LAUNCH
THE ONEWEB-16 MISSION ON JAN 9
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What Is Falcon 9 Block 5?
The Falcon 9 Block 5 is SpaceX’s part ia l ly reusable two-stage medium-l i ft  launch vehic le .  The
vehic le consists of a reusable f i rst stage, an expendable second stage, and, when in payload
conf igurat ion,  a pair  of reusable fa ir ing halves.

Prev ious  Launch  of  a  OneWeb sate l l i te  by  SpaceX
 (Cred i t :  SpaceX)

The constel lat ion consists of 18 orbita l  p lanes,  with 36 satel l i tes in each plane. However ,  in May
2020, OneWeb submitted an appl icat ion to the FCC, request ing to increase its constel lat ion
size to 48,000 satel l i tes .  OneWeb has a lso announced that the second generat ion of the
OneWeb network wi l l  be a global navigat ion satel l i te system (GNSS),  l ike GPS.



SPACEX GEARS UP FOR BUSY YEAR OF
FALCON HEAVY LAUNCHES
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SpaceX is targeting no earlier than January 12th for the fifth launch of Falcon
Heavy, the largest and most powerful commercial rocket in the world.

J A N U A R Y  2 0 2 3

As was the case for the rocket’s third and fourth launches, the main customer behind its fifth launch is
the US military. Deemed USSF-67, the mission is also expected to be very similar to Falcon Heavy’s
most recent launch, USSF-44. That mission saw the massive SpaceX rocket complete its first direct
launch to a geosynchronous orbit ~36,000 kilometers (~22,250 mi) above Earth’s surface, where it
deployed a pair of spacecraft carrying several rideshare payloads and satellites. Save for the possibility
that the US Space Force included secret payloads on USSF-44, the mission appeared to be more of a
rocket test and loose collection of experiments than a major military launch.

USSF-67 will l ikely be similar. According to the US Space Systems Command (SSC), USSF-67 – like
USSF-44 – will carry an Aerojet Rocketdyne Long Duration Propulsive EELV (LPDE) spacecraft as a
main payload. Aboard LPDE-3A, which is essentially a satellite without a payload, various stakeholders
will install an unknown number of experiments, instruments, and smaller satellites that can be activated
or deployed once in orbit.
The mission will be Falcon Heavy’s second launch since June 2019 and is scheduled to lift off 72 days
after the rocket’s USSF-44 launch, which finally ended its unplanned 1225-day hiatus. The schedule is
reminiscent of 2019, when SpaceX launched its second and third Falcon Heavy rockets 75 days apart.
The second of those two missions (STP-2) was primarily a test flight for the US Air Force (now the
Space Force) meant to both push Falcon Heavy to its limits with a complex trajectory and demonstrate
Falcon booster reusability. To accomplish the latter goal, STP-2 reused two of the three Falcon Heavy
boosters that supported the rocket’s Arabsat 6A communications satellite launch two months prior.
USSF-67 will also reuse both of USSF-44’s Falcon Heavy side boosters.
Now, for the second time, there are five Falcon Heavy rockets tentatively scheduled to launch this year
(2023). But the situation is not identical. 



Star l ink Group 2-2 |  Group 2-4 |  Group 2-5 |  Group 2-6 |  Group 5-2 |  Group 5-3
SpaceX wi l l  launch s ix  more batches of  Star l ink sate l l i tes in  the month of  January 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 .

Numerous  long-de layed  pay loads  l i ke  the  f i r s t  V i aSat-3  and  Jup i te r-3  sa te l l i t es  and  the  US
mi l i t a r y ’ s  mys te r ious  USSF-67  and  USSF-52  spacec ra f t  a re  f i na l l y  on  the  cusp  o f  c ross ing
the i r  respect i ve  f i n i sh  l i nes .  NASA’s  Psyche  as te ro id  exp lo re r  spacec ra f t  has  a l so  su rv i ved
a  cont inua t ion  rev iew a f te r  runn ing  i n to  ma jo r  so f tware  i s sues  tha t  p rec luded  a  2022
launch  a t tempt .  And  Fa lcon  Heavy  f i na l l y  l aunched USSF-44 a  ch ron ica l l y  de l ayed  m iss ion
in  November  2022 .
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STARL INK SATELL ITE  SER IES

A sa te l l i t e  cons te l l a t i on  i s  a
g roup  o f  sa te l l i t e s  t ha t  wo rk
i n  con junc t i on  fo r  a  common
pu rpose .  Cu r ren t l y ,  SpaceX
p l ans  to  fo rm a  ne twork  o f
1 1 , 7 16  sa te l l i t e s ;  howeve r ,  i n
20 19  SpaceX f i l ed  an
app l i ca t i on  w i th  t he  Fede ra l
Commun ica t i on  Commiss ion
fo r  pe rm i s s ion  to  l aunch  and
ope ra te  an  add i t i ona l
30 ,000  sa te l l i t e s  a s  pa r t  o f
phase  2  o f  S ta r l i nk .  To  pu t
th i s  number  o f  sa te l l i t e s
i n to  pe r spec t i ve ,  t h i s  i s
rough l y  20  t imes  more
sa te l l i t e s  t han  we re
l aunched  be fo re  20 19 .  

J A N U A R Y  2 0 2 3

Add i t iona l l y ,  fou r  o f  those  f i ve  Fa lcon  Heavy  l aunches  a re  ten ta t i ve l y  schedu led  i n  the  f i r s t
ha l f  o f  2023 ,  l eav ing  p len ty  o f  marg in  fo r  ma jo r  de l ays  i n  the  second ha l f  o f  the  yea r .  Bu t
un t i l  V i aSat-3 ,  Jup i te r-3 ,  and  USSF-52  ac tua l l y  a r r i ve  i n  F lo r ida  and  un t i l  NASA exp l i c i t l y
con f i rms  tha t  Psyche ’ s  techn ica l  i s sues  a re  reso l ved ,  any  l aunch  ta rgets  shou ld  be  t rea ted
w i th  ex t reme skept i c i sm .
USSF-67  i s  thank fu l l y  much  l ess  uncer ta in .  L i ke  Arabsa t  6A and  STP-2 ,  USSF-67  w i l l  r euse
both  o f  the  Fa lcon  Heavy  s ide  boos te rs  recove red  a f te r  USSF-44 .  M i r ro r i ng  USSF-44 ,
SpaceX w i l l  a l so  i n ten t iona l l y  expend Fa lcon  Heavy ’ s  new cente r  boos te r  to  l aunch  USSF-
67  d i rec t l y  to  geosynch ronous  o rb i t .  Most  impor tan t l y ,  LPDE-3A –  the  on l y  con f i rmed
USSF-67  pay load  –  a r r i ved  i n  F lo r ida  i n  November  2022 .  USSF-67  p re l aunch  opera t ions  a re
cu r ren t l y  runn ing  a  day  o r  two beh ind  schedu le  re l a t i ve  to  USSF-44 ,  bu t  a l l  ev idence
ind ica tes  tha t  the  m iss ion  i s  on  t r ack  to  l aunch  somet ime in  Janua ry  2023 .

Both of the Falcon Heavy boosters pictured
here will be reused to launch USSF-67.

(Credit: Richard Angle)



SPACEX'S 2023 PLANS
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Apart from dozens of satellite launches, SpaceX will conduct
manned missions to send astronauts to the International Space
Station (ISS). In mid-February, the company will launch NASA's
Crew-6 mission including two NASA astronauts, Stephen Bowen
and Woody Hoburg, UAE astronaut Sultan Al Neyadi and
cosmonaut Andrey Fedyaev from the Kennedy Space Centre.
Notably, Al Neyadi will be the first Arab astronaut launching on a
long-term mission to the ISS. Crew-6 will be followed by Crew-7
and two astronauts- NASA's Jasmin Moghbeli and ESA's Andreas
Mogensen have been selected as spacecraft commander and pilot,
respectively. These two will be joined by two other astronauts
whose names and the date of launch are yet to be announced. 
In addition to this, SpaceX will also conduct its Starship rocket's
first-ever orbital launch followed by two crewed launches. The first
is for the dear Moon project, which has been sponsored by
Japanese bill ionaire Yusaku Maezawa to take nine eight artists for a
week-long trip around the Moon aboard Starship. And the second
is the Polaris Dawn which would launch a crew of four private
astronauts in the highest orbital mission ever. 

J A N U A R Y  2 0 2 3



NASA’s Wal lops Fl ight Faci l i ty  wi l l  support  the launch of Rocket Lab USA’s  f i rst  E lectron rocket from
Virgin ia at  January mid.
Miss ion Overview: The “Virgin ia is  for  Launch Lovers”  miss ion wi l l  deploy sate l l i tes for  leading rad io
frequency geospat ia l  ana lyt ics prov ider HawkEye 360.  I t  wi l l  be Rocket Lab’s  f i rst  l i f t-off  f rom Launch
Complex 2 at  V i rg in ia  Space’s  Mid-At lant ic  Regiona l  Spaceport  with in NASA’s Wal lops F l ight  Fac i l i ty  – a
launch pad developed to support  E lectron miss ions f rom U.S.  so i l  for  government and commerc ia l
customers .  The launch window has been set fo l lowing recent progress by NASA in cert i fy ing i ts
Autonomous F l ight  Terminat ion Unit  (NAFTU) software ,  which is  requi red to enable E lectron launches f rom
Virg in ia .
Launch Complex 2 supplements Rocket Lab’s  ex ist ing s i te ,  Launch Complex 1  in  New Zealand ,  f rom which
32 E lectron miss ions have a l ready launched.  Th is  extens ive launch her i tage a l ready makes E lectron the
most f requent ly  launched smal l  orb i ta l  rocket g loba l ly ,  and now with two launch complexes combined,
Rocket Lab can support  more than 130 launch opportun i t ies every year ,  de l iver ing unmatched f lex ib i l i ty  for
rap id ,  respons ive launch for  government and commerc ia l  sate l l i te operators .  The launch pad and
product ion complex for  Rocket Lab’s  large reusable Neutron launch vehic le wi l l  a lso be located at  the Mid-
At lant ic  Regiona l  Spaceport ,  st reaml in ing operat ions across smal l  and large launch.

36

**Note: Launch dates of missions are scheduled to be launched in January 2023 but
may subject to change. 
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W h e n  d o e s  i t  h a p p e n ?
On Janua r y  4 ,  a t  v a r i ou s  t imes
based  on  l oca l  t ime  zones ,  t he
Ea r t h  w i l l  be  c l o ses t  t o  t he  sun .
I n  I nd i a ,  t h i s  w i l l  o ccu r  a r ound
8 . 50  I ST .  Th i s  l i n k  p rov i des  a  l i v e
s t r eam o f  t he  v i ew  o f  Ea r t h  f r om
space  a t  t h i s  t ime .  A t  t h a t  e xac t
t ime ,  t he  cen te r  o f  t he  Ea r t h  w i l l
be  147 , 098 , 925  k i l ome te r s  f r om
the  cen te r  o f  t he  Sun .  Tha t ’ s
0 . 9833  a s t r onom ica l  un i t s  (AU ) .  

F o r  p l a n e t  E a r t h  a n d  o u r  s t a r ,  t h e  S u n ,  t o d a y  i s  l i k e  a n y  o t h e r  d a y .  E a r t h  w i l l  t r a v e l  a b o u t
1 . 6  m i l l i o n  m i l e s  i n  i t s  o r b i t  a r o u n d  t h e  S u n  t o d a y  w h i l e  t h e  s o l a r  s y s t e m  a s  a  w h o l e  w i l l
m o v e  3 2  m i l l i o n  m i l e s  a r o u n d  t h e  c e n t e r  o f  o u r  M i l k y  W a y  g a l a x y .  I t ’ s  i m p r e s s i v e  p r o g r e s s ,
b u t  t h e r e ’ s  n o t h i n g  u n u s u a l  a b o u t  i t .  W h a t  i s  u n i q u e  a b o u t  t o d a y  i s  t h a t  E a r t h  w i l l  s i t
c l o s e r  t o  t h e  S u n  t h a n  o n  a n y  o t h e r  d a y  i n  2 0 2 3 .  A s  a  r e s u l t ,  t h e  S u n  w i l l  t o d a y  a p p e a r  a s
l a r g e  a s  i t  e v e r  g e t s  i n  t h e  s k y .
W h a t  d o  y o u  m e a n  b y  " P e r i h e l i o n " ?
A s t r o n o m e r s  c a l l  t h i s  p o i n t  i n  E a r t h ’ s  o r b i t  p e r i h e l i o n — i n  g r e e k ,  p e r i  ( a r o u n d )  a n d  h e l i o s
( s u n ) — h e n c e  t h e  t e r m  “ P e r i h e l i o n  D a y  2 0 2 3 . ”  P e r i h e l i o n  i s  t h e  p o i n t  i n  t h e  o r b i t  o f  a
p l a n e t ,  a s t e r o i d ,  o r  c o m e t  t h a t  i s  n e a r e s t  t o  t h e  s u n .

THE PERIHELION DAY!!!

J A N U A R Y  2 0 2 3

H o w  d o e s  i t  a f f e c t  u s ?
A t  p e r i h e l i o n ,  t h e  E a r t h  i s  a b o u t  3  m i l l i o n  m i l e s  ( 5  m i l l i o n  k m )  c l o s e r  t o  t h e  s u n  t h a n  a t
a p h e l i o n .  T h i s  m a y  n o t  s e e m  l i k e  m u c h ,  b u t  i t  m a k e s  a  b i g  d i f f e r e n c e  i n  t h e  a m o u n t  o f
s u n l i g h t  w e  r e c e i v e .  T h e  e x t r a  s u n s h i n e  g i v e s  u s  a b o u t  7 %  m o r e  d a y l i g h t  h o u r s  a n d
r a i s e s  o u r  a v e r a g e  t e m p e r a t u r e s  b y  a b o u t  2 ° F  ( 1 ° C ) .
T h e  c h a n g e  i n  t h e  d i s t a n c e  a l s o  a f f e c t s  h o w  l o n g  i t  t a k e s  f o r  s e a s o n a l  c h a n g e s  t o
h a p p e n .  F o r  e x a m p l e ,  s p r i n g  a r r i v e s  a b o u t  a  w e e k  e a r l i e r  a t  p e r i h e l i o n  t h a n  a t  a p h e l i o n .
T h i s  i s  b e c a u s e  t h e  e x t r a  w a r m t h  o f  p e r i h e l i o n  s p e e d s  u p  t h e  E a r t h ’ s  c l i m a t e  c y c l e s .
S o ,  w h i l e  y o u  m a y  n o t  n o t i c e  a n y  i m m e d i a t e  d i f f e r e n c e  w h e n  t h e  E a r t h  r e a c h e s
p e r i h e l i o n ,  t h e r e  a r e  s o m e  s u b t l e  c h a n g e s  h a p p e n i n g  a l l  a r o u n d  u s !

E a r t h ' s  m o v e m e n t  a r o u n d  t h e  S u n  a n d  t h e  d i s t a n c e
b e t w e e n  t h e  E a r t h  a n d  t h e  S u n  d u r i n g  P e r i h e l i o n  a n d
A p h e l i o n  ( c r e d i t s :  t i m e a n d d a t e . c o m ) .

T h e  s i z e  o f  t h e  S u n
c o m p a r e d  a t  a p h e l i o n
( l e f t )  a n d  p e r i h e l i o n
( r i g h t ) ,  f r o m  2 0 0 5 .  I n
t h e  p h o t o  b y  A n t h o n y
A y i o m a m i t i s ,
w e  s e e  t h a t  t h e  s i z e  o f
t h e  S u n  o n  P e r i h e l i o n
i s  m o r e  t h a n  a t
A p h e l i o n .  A t
P e r i h e l i o n ,  i t  s u b t e n d s
a  a n g l e  o f  3 2 . 5 3
a r c m i n u t e s  ,  w h i l e  a t
A p h e l i o n  t h e  a n g l e  i s
3 1 . 4 6  a r c m i n u t e s
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Elongation Configurations of an
Inferior Planet. We look at the
evening sky for the eastern
elongation and in the morning sky
for the western elongation.

For  in fer io r  p lanets ,  there  i s  a  l im i t  ca l led the greatest  e longat ion .  Th is  i s  the max imum ang le
that  ever  occurs  between the sun and an in fer io r  p lanet ,  and i t  depends on the p lanet ' s
d is tance f rom the sun .  Observ ing that  a  p lanet  never  has  an e longat ion of  180°  means that  i t
must  be an in fer io r  p lanet ,  and th is  i s  how Copern icus  knew that  Venus and Mercury  a re
c loser  to  the sun than the ear th .  Fur ther ,  by  us ing geometry  Copern icus  was ab le  to
determine the d is tances of  these p lanets  f rom the sun based on the i r  g reatest  e longat ions .  

MERCURY AT GREATEST WESTERN ELONGATION 
"Best day to observe Mercury""Best day to observe Mercury"

M e r c u r y  w i l l  r e a c h  i t s  g r e a t e s t  s e p a r a t i o n  f r o m  t h e  S u n  i n  i t s  J a n – M a r  2 0 2 3  m o r n i n g
a p p a r i t i o n .  I t  w i l l  b e  s h i n i n g  b r i g h t l y  a t  m a g  - 0 . 2  a n d  i s  o n l y  a b o u t  1 5  d e g r e e s  f r o m
t h e  s u n  i n  t h e  N o r t h e r n  H e m i s p h e r e .
T h r o u g h  a  t e l e s c o p e ,  M e r c u r y  a p p e a r s  6 3 %  i l l u m i n a t e d ,  i n  a  w a x i n g  g i b b o u s  p h a s e ,
a n d  6 . 7  a r c s e c o n d s  a c r o s s .  M e r c u r y  b r i g h t e n s  q u i c k l y  i n  l a t e  J a n u a r y  a n d  e a r l y
F e b r u a r y  r e a c h i n g  - 0 . 1  m a g n i t u d e  o n  b o t h  s i d e s  o f  g r e a t e s t  e l o n g a t i o n .  T h e n ,  i t  w i l l
r e a c h  - 1 . 1  m a g n i t u d e  b e f o r e  s l i p p i n g  a w a y  i n  t h e  m o r n i n g  g l a r e  l a t e r  i n  F e b r u a r y .
T h u s ,  t h e  b e s t  d a y  t o  w a t c h  w h e n  i t  i s  a t  t h e  g r e a t e s t  w e s t e r n  e l o n g a t i o n  i s
J a n u a r y  3 0 t h .

Left picture showing the motion of the mercury from January 16th, showing the elongation on Jan
30th. Elongation angle is the angle between planet and sun as seen from earth (Image credits:
Astronomy Education - Uni of Nebraska).

Did you know?
Copernicus used simple geometry to get the relative distances
of the planets in Astronomical Units, AU, (the distance from the
Sun to the Earth, a quantity he did not know!) He used the
measurements of the angle of the greatest elongation and used
it to measure the radius of an inferior planet's orbit. Similarly, for
Superior planets, he found the time between quadrature and
opposition to derive the radius of a superior planet orbit.

(Image credits: Astronomy Education - Uni of Nebraska)

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

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

C o n j u n c t i o n  o f  M o o n  a n d  J u p i t e r
D a t e :  2 6 t h  J a n u a r y ,  M o o n  w i l l  h a v e  a
c l o s e r  a p p r o a c h  w i t h  t h e  J u p i t e r .  T h e  M o o n
i s  a t  a  m a g n i t u d e  o f  - 1 1 . 3 4 ,  a n d  J u p i t e r  a t
a  m a g n i t u d e  o f  - 2 . 0 7 .  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  a s  n i g h t  b e g i n s  a n d  w i l l
c r o s s  t h e  s k y  t h r o u g h o u t  t h e  n i g h t .

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  J a n u a r y  3 , 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  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 e a s t e r n  d i r e c t i o n .  M o o n  i s
a t  a  m a g n i t u d e  o f   - 1 2 . 4 7 ,  a n d  M a r s  w i l l  b e  a t
a  m a g n i t u d e  o f  - 1 . 1 4 .
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Place: Chennai / Date: 22nd Januray / Time: 6.45PM Place: Chennai / Date: 26th January / Time: 7.00PM
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Place: Chennai / Date: 3rd January / Time: 7.30PMPlace: Chennai / Date: 3rd January / Time:7.00PM

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  J a n u a r y  3 , 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  e a r l y  m o r n i n g .  T h e y
w i l l  b e  i n  t h e  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 2 . 4 0 ,  a n d  P l e i a d e s  w i l l  b e
a t  a  m a g n i t u d e  o f  1 . 5 9 .
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PLANETARY PARADE ON 28TH JAN
T h i s  J a n u a r y ,  w e  c a n  s e e  f o u r  b r i g h t  p l a n e t s  a l o n g  w i t h  o u r  m o o n .  F r o m  J a n u a r y
2 2 n d ,  t h e  p l a n e t s  w i l l  t a k e  u p  t u r n s  t o  b e  a r o u n d  t h e  m o o n .  J u p i t e r ,  M a r s ,  V e n u s ,
a n d  S a t u r n  w i l l  b e  d e c o r a t i n g  t h e  e v e n i n g  s k y  w h i l e  M e r c u r y  w i l l  b e  s e e n  d u r i n g
t h e  s u n r i s e .  M a r s  i s  h i g h  i n  t h e  e a s t - s o u t h e a s t  a p p r o a c h i n g  t h e  w i d e  a n d  t h i r d
c o n j u n c t i o n  w i t h  A l d e b a r a n  o n  t h e  3 0 t h .  T h i s  e v e n i n g ,  t h e  p l a n e t  i s  8 . 2 °  t o  t h e
u p p e r  l e f t  o f  t h e  s t a r .
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T h e  w a x i n g  c r e s c e n t  m o o n ,  3 3 %  i l l u m i n a t e d ,
i s  o v e r  h a l f w a y  u p  i n  t h e  s o u t h w e s t e r n  s k y
a n d  o v e r  1 0 °  t o  t h e  u p p e r  l e f t  o f  b r i g h t
J u p i t e r .  T h e  m o o n  a n d  J u p i t e r  a r e  p a r t  o f
t h e  e v e n i n g  p l a n e t  p a r a d e  o f  f o u r  b r i g h t
p l a n e t s  a n d  t w o  d i m m e r  o n e s .  A t  f o r t y - f i v e
m i n u t e s  a f t e r  s u n s e t ,  V e n u s  i s  t o  t h e  l o w e r
r i g h t  o f  t h e  J u p i t e r - M o o n  c o m b i n a t i o n .  I t  i s
o v e r  1 0 °  a b o v e  t h e  w e s t - s o u t h w e s t  h o r i z o n
a n d  4 . 7 °  t o  t h e  u p p e r  l e f t  o f  S a t u r n .  T h e
g a p  b e t w e e n  t h e  t w o  w o r l d s  g r o w s  o v e r  1 °
e a c h  e v e n i n g .

QUADRANTIDS METEOR SHOWER
W h a t  i s  i t ?
T h e  s h o w e r  o w e s  i t s  n a m e  t o  t h e  n o w - d e f u n c t
c o n s t e l l a t i o n  Q u a d r a n s  M u r a l i s .  T h e
c o n s t e l l a t i o n  w a s  l e f t  o f f  a  l i s t  o f
c o n s t e l l a t i o n s  d r a w n  o u t  b y  t h e  I n t e r n a t i o n a l
A s t r o n o m i c a l  U n i o n  ( I A U )  i n  1 9 2 2 ,  b u t  b e c a u s e
t h e  s h o w e r  h a d  a l r e a d y  b e e n  n a m e d  a f t e r
Q u a d r a n s  M u r a l i s ,  i t s  n a m e  w a s  n o t  c h a n g e d .
T h e  Q u a d r a n t i d s  a r e  a l s o  c a l l e d  B o o t i d s  a f t e r
t h e  m o d e r n  c o n s t e l l a t i o n ,  B o ö t e s .

O r i g i n
T h e  Q u a d r a n t i d s  a r e  a s s o c i a t e d
w i t h  a s t e r o i d  2 0 0 3  E H 1 .  T h e
a s t e r o i d  t a k e s  a b o u t  5 . 5  y e a r s  t o
o r b i t  a r o u n d  t h e  S u n .

Place: Chennai / Date: 28th January / Time: 6.40PM

W h e n  d o e s  i t  h a p p e n ?
T h e  Q u a d r a n t i d s  a r e  u s u a l l y  a c t i v e
b e t w e e n  t h e  e n d  o f  D e c e m b e r  a n d
t h e  s e c o n d  w e e k  o f  J a n u a r y ,  a n d
p e a k  a r o u n d  J a n u a r y  3 - 4 .  U n l i k e
o t h e r  m e t e o r  s h o w e r s ,  t h e  p e a k
p e r i o d  o f  t h e  Q u a d r a n t i d s  o n l y
l a s t s  a  f e w  h o u r s . Q u i c k  f a c t s




P e r i o d :  2 8  D e c – 1 2  J a n

P e a k :  3 – 4  J a n .  U p  t o  1 1 0  m e t e o r s

p e r  h o u r

V i s i b i l i t y :  V i s i b l e  f r o m  1 . 3 0  A M

i n  C h e n n a i  a n d  1 2 :  1 0  A M  f r o m

D e l h i ,  I t  w i l l  b e  a c t i v e  u n t i l  t h e

d a w n  b r e a k s  a r o u n d  6 : 0 0  A M  o f

t h e  3 r d .

P a r e n t :  A s t e r o i d  2 0 0 3  E H 1

R a d i a n t :  B o o t e s  c o n s t e l l a t i o n

W h e r e :  B e s t  v i s i b l e  f r o m

N o r t h e r n  H e m i s p h e r e .Place: Chennai / Date: 3rd January / Time: 4.50 AM
Credits: timeanddate.com

https://www.timeanddate.com/astronomy/meteor-shower/quadrantids.html#


Food in Space - What's on the Menu
Sourajit Mandal
iAstronomer member.

STUDENT'S CORNER
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However ,  th is k ind of food also has
some disadvantages. This type of food
can only survive for about three years .
Eat ing dr ied food everyday is a lso not
natural  enough for astronauts.  
Astronauts a lso do not feel natural
enough eat ing Space food. Nasa and
other Space organizat ions are
constant ly working to make food for
Space more natural  and durable for
Space. 
We should thank the scient ists for
working t i re lessly so that in the future,
when Space travel becomes much more
common, we can enjoy the same
del icacies in Space as on Earth.  
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Have you ever wondered what is eaten in Space? What kind of food do astronauts eat on long
f l ights? What do they eat to f i l l  up their  empty stomach?
Space food is a type of food that has been specia l ly processed to scient i f ica l ly meet human
nutr i t ional requirements.  These food items are frozen in t ime but not in temperature.  Al l  the water
in them is dr ied up. In this s ituat ion,  bacter ia have l i t t le chance of surviv ing because most need a
moist environment to thr ive.
This process is a lso benef ic ia l  because the food does not lose its nutr i t ional value. Water is added
to this dr ied food before eat ing. The astronauts can also enjoy the del icacy of the food to the
ful lest .  Nowadays,  fru its and ice creams such us strawberr ies ,  bananas,  c innamons, vani l la ice
creams and others are processed in this process and sold in the market as astronaut food. These
give cit izen scient ists and chi ldren a chance to exper ience the food eaten by astronauts.  



ONE SPOON OF NEUTRON STAR
ON EARTH 

42

GALACTICA

Neutron stars are gravitational monsters, and orbiting one might not end up well for our planet. But
what if we took just a spoonful of it , and transported it to Earth? Such a tiny amount of a neutron star
could possibly destroy us all .
When a star about 6 times the size of our Sun explodes in a supernova, it propels its outer layers into
space, leaving only a dense collapsing core behind which is eventually called as a neutron star.
Neutron stars are very, very dense. They could have the diameter of a small city, but their mass would
be 1.4 times the mass of our Sun.
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First, we need a spoonful of neutron star particles and bring it back to Earth. A neutron star,
nicknamed Calvera which is 617 l ight-years away from Earth. If we travel in the fastest spaceship
we’ve ever built , it wil l take 11 mil l ion years to reach Calvera.
Imagine we managed to get to the surface of Calvera to Earth, you wil l be immediately vaporized due
to the temperatures being around 1 mil l ion degrees Celsius, Fahrenheit at this point, would it even
matter? Any part of your craft that wasn’t vaporized, would be crushed by the star’s intense gravity.
But let’s not end you story right there. Instead, let’s equip you with a super suit that could withstand
the intensely hot temperatures and extremely high pressure of neutron star. And here you have a
spoonful of Calvera. 
Now what If you try to scoop the Sun with a same sized teaspoon, it only weighs about 2 kg [5 lbs] of
it. The same amount of a neutron star would weight anywhere from one bil l ion to 6 bil l ion tones. One
cannot be able to l ift that spoon in the first place. Because the gravity of a neutron star is so intense,
it fuses protons and electrons together. Only neutrons are left in the stellar core. When they aren’t
fused, neutrons don’t last too long. After 10 minutes, the scoop of a neutron star would break down
into protons and neutrons, and release as much energy as the Sun produces in 2 or 3 seconds.
Good thing you didn’t have enough time to bring that stuff back to Earth. Leave neutron stars where
they belong to, which is far away from us. Just in case, if one comes a l ittle too closer to Earth, jump
on a spaceship and escape to another planet outside the Solar System.

T. Vetrivel
iAstronomer member.
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C A P T U R E 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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Ruhika,
iAstronomer member.

Jwala Ravisankaranand, 
Club student.
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The Above two pictures are captured by Vetrivel,  iAstronomer member.

Modern science in Ancient Literature
Nano Chandl

iAstronomer member.
A s  w e  k n o w  t h e  J a m e s  W e b b  s p a c e  t e l e s c o p e
h a s  c a p t u r e d  t h e  s o l a r  f a m i l y  a n d  i t  h a s  b e e n
r e l e a s e d  b y  s c i e n t i s t  r e c e n t l y .
T h e  s a m e  s c e n a r i o  h a s  b e e n  s a i d  b y  a n  a n c i e n t
I n d i a n  ' M A A N I K K A V A S A G A R  S w a m i g a l '  o n  9 t h
c e n t u r y  i n  t h i s  b o o k  ' T H I R U V A S A G A M '  ( T a m i l
B o o k ) .  W e  c o u l d  s e e  t h i s  i n  T h i r u  A n d a p
P a g u t h i  –  T h i r u v a s a g a m .
T h e  l i n e  f r o m  t h e  b o o k  f o l l o w s :

" I L  N U Z H A I  K A T H I R I N  T H U N  A N U  P U R A I Y A "
M e a n i n g :  E n t e r i n g  t h e  r a y  i s  a  t h i n  a t o m .
U s u a l l y  w e  c a n  s e e  o u r  n a k e d  e y e s  i n  o u r  h o u s e ,
t h e  r a y  o f  l i g h t  c o m i n g  t h r o u g h  t h e  w i n d o w .
W h e r e i n  d u s t  p a r t i c l e s  a r e  m o v i n g  a r o u n d .  
H u m a n  i s  a  m i n i a t u r e  o f  t h e  u n i v e r s e .
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The above Milkyway galaxy arm picture was captured by Senior
Educator of SPACE Mr. Ranjith Kumar.

ASTROPHOTOGRAPHS BY SPACE
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Jupiter and Mars captured by our Space
Educators Mr. Manthan Gandhi, Mr.

Himanshu Gautam & Mr. Ankur Chhabra.
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The above pictures A) Star trail, B) Meteor from the Geminids Meteor shower, C) Sun during Partial Solar
Eclipse & D) Gibbous Moon are captured by Astroport Educator of SPACE Mr. Deepak Singh.

A

B

C D



Stephen William Hawking (8 January 1942 – 14
March 2018) was an English theoretical physicist,
cosmologist, and author. His contributions to the
understanding of gravity, black holes, and
cosmology were truly immense. They began with the
singularity theorems in the 1960s followed by his
discovery that black holes have entropy and
consequently a finite temperature. Black holes were
predicted to emit thermal radiation, what is now
called Hawking radiation. The discoveries of Stephen
Hawking shone a light on the darkness of these
mysterious astronomical objects, but at the same
time raised questions that wil l  continue to trouble
scientists for decades to come.

George Howard Herbig (January 2, 1920 –
October 12, 2013) was the astronomer who
pioneered studies of young stars. His research,
which spanned more than 70 years, built the
foundation on which rests our present-day
understanding of the birth of stars and of the
properties of young stars. He had an uncanny
ability to identify astronomical objects and
research topics that would become key elements
in the study of early stellar evolution. Herbig, who
died on 12 October, was an only child born in
modest circumstances in Wheeling, West Virginia.
Herbig later moved to Los Angeles, California,
where as a teenager he built his first telescope.
The nearby Mount Wilson Observatory, housing
what was then the world's largest telescope, with
a 2.5-meter mirror, fostered his growing interest
in astronomy. 

George Herbig
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Stephen Hawking

GALACTICA

JANUARY 2 ,  1920 

JANUARY 8, 1942 



Oh, Titan! Here We come!
HISTORICAL EVENTS HAPPENED IN JANUARY

GALACTICA
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In  2005,  European Space Agency ’s
Huygens probe was des igned to study
the smog-l ike atmosphere of  Saturn 's
largest  moon T i tan as i t  parachuted to
the surface.  I t  a lso carr ied cameras to
photograph the moon's  surface.  Huygen 's
t rave led to Saturn aboard NASA's
Cass in i  orb i ter .  I t  was launched on Oct
15 ,  1997 ,  and landed on the surface of
T i tan on January 14th ,  2005.
The Cass in i-Huygens pro ject  was a
cooperat ive pro ject  between NASA and
ESA (as wel l  as the I ta l ian Space
Agency ,  ASI) .  NASA suppl ied the main
spacecraft ,  the orb i ter  Cass in i ,  and ESA
suppl ied the lander ,  Huygens .
I t  prov ided a deta i led study of  T i tan 's
atmosphere dur ing i ts  2 .5-hour descent
to the surface.  I t  re layed data and
images f rom Ti tan 's  muddy surface for
another hour and 10 minutes .
Huygens was des igned to invest igate
Ti tan ’s  atmosphere ,  inc lud ing chemica l
propert ies ,  wind ,  temperature ,  and
pressure prof i les f rom about 100 mi les
(170 k i lometers)  down to the moon’s
surface.  The probe was not des igned to
surv ive past  landing a l though sc ient ists
d id not ru le out the poss ib i l i ty .
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It  landed on a surface resembling sand
made of ice grains-   Surface pictures
showed a f lat pla in l i t tered with pebbles
as wel l  as evidence of l iquid act ing on
the terra in in the recent past .  
Existence of l iquid hydrocarbon lakes in
the polar regions of Titan -  One of
Titan’s three large seas close to the
north pole ,  known as Ligeia Mare,  is
f i l led with pure l iquid methane.
Titan has a hazy thick atmosphere  due
to the presence of aerosols or dust
part ic les.  Scient ists were also surpr ised
to f ind that the two noble gases,  Xenon
and Krypton, were not found.
Amino acids  necessary for l i fe were
present in both gas and sol id phases.

WHAT DID WE FIND??



Peering through his newly-improved 20-power homemade telescope at the planet Jupiter on Jan. 7,
1610, Italian astronomer Gali leo Gali lei noticed three other points of l ight near the planet, at first
believing them to be distant stars. Observing them over several nights, he noted that they appeared to
move in the wrong direction with regard to the background stars and they remained in Jupiter’s
proximity but changed their positions relative to one another. 
He later observed a fourth star near the planet with the same unusual behavior. By Jan. 15, Gali leo
correctly concluded that they were not stars at all but moons orbiting around Jupiter, providing strong
evidence for the Copernican theory that most celestial objects did not revolve around the Earth. In
March 1610, Gali leo published his discoveries of Jupiter’s satell ites and other celestial observations in a
book titled Siderius Nuncius.
Although each of the Gali lean satell ites has unique features, such as the volcanoes of Io, the heavily
cratered surface of Call isto, and the magnetic field of Ganymede, scientists have focused more
attention on Europa due to the tantalizing possibil ity that it might be hospitable to l ife.

IO
Io is the most volcanically active
body in the solar system. Io's surface
is covered by sulfur in different
colorful forms. Io's volcanoes are
driven by hot silicate magma.

GALACTICA
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THE GALILEAN MOONS
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Painting by Giuseppe Bertini (1858) of Galileo demonstrating his telescope to the Doge of Venice.. Two of Galileo’s
telescopes. Page from Galileo’s notebook about his observations of Jupiter’s satellites. Credits: National Geographic,

gabrielevanin.it, University of Michigan Special Collections Library.

EUROPA
Europa's surface is mostly water ice
(has twice as much water as Earth),
and it may be covering an ocean of
water, could be possible "habitable
zone."

GANYMEDE
Ganymede is the largest moon in the
solar system (larger than Mercury)
and is the only moon known to have
its own internally generated
magnetic field.

CALLISTO
Callisto's surface is heavily cratered
and is a visible record of events
from the early solar system. They
indicate a small degree of current
surface activity.



Ceres captured by Dawn

CERES, AN ASTEROID OR DWARF
PLANET?

48
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I tal ian Giuseppe Piazzi discovered Ceres on January 1 , 1801, whi le he was searching for a star. He f irst
bel ieved that he had discovered a comet, but he was not confident in his bel ief. By the end of the year,
with the help of other astronomers, he had col lected enough evidence to cal l  it a planet.
In the fol lowing year, addit ional objects were also found to be orbit ing in the same area. Sir Wil l iam
Herschel labeled these objects as asteroids; therefore, Ceres became a known asteroid, not a planet.
Ceres was the largest known asteroid in the asteroid belt unti l  2006. In 2006, the International
Astronomical Union formed a new class of solar system objects known as dwarf planets. By definit ion, a
dwarf planet is spherical and travels in an orbit around the Sun and Ceres f its the definit ion perfectly.
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Ceres is located 415 mil l ion ki lometers from the Sun and revolves around the Sun in an orbit between
Mars and Jupiter. It is spherical in shape, unl ike the majority of the members of the asteroid belt . Its
composit ion is also sl ightly different than its neighbors in the belt . Its surface is probably covered with a
mixture of water ice, carbonates, and clays. This leads astronomers to bel ieve that it formed differently
from the other bodies in the asteroid belt . 
Scientists bel ieve that Ceres has a rocky core and an icy mantle and they also bel ieve that it has a
l iquid water layer in its interior. This possibi l ity makes Ceres very intr iguing to Astrobiologists that are
searching for signs of extraterrestr ial l i fe. NASA’s mission Dawn became the f irst to visit a dwarf planet
and go into orbit around two destinations beyond Earth (Vesta and Ceres). After col lecting data Vesta,
Dawn wil l  intercept Ceres where it wi l l  observe its surface features and col lect data about its chemical
composit ion.
In January 2014, emissions of water vapor were detected around Ceres, creating a tenuous, transient
atmosphere known as an exosphere. This was unexpected because the vapor is usual ly a hal lmark of
comets, not asteroids.

Ceres captured by Hubble



TRAIN YOUR BRAIN
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**Answers for this month puzzles will be shared in next magazine.

Answers for last month puzzles.
ASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLEASTRONOMY WORD PUZZLE
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Across
5. Who is the Goddess of the Moon in Greek
mythology?
7. What is the plain dark surface of lower elevation on
the Moon called?
8. What was the first Moon Rover?
9. What theory states that the Moon was formed
elsewhere and was captured by the Earth's gravity?
10. What is the phenomenon when the Moon gets in
between the Earth and the Sun?

Down
1. What was India's first mission to study Moon in    
 2008?
2. A second full Moon in a month of a common
calendar is called?
3. What is the surface layer or the Soil of the Moon
called?
4. Which is the tallest mountain on the Moon?
6. Who was the first Italian scientist to observe the
craters on the Moon?

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