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Mult i -messenger astronomy is  the
observat ion of  astronomical
events through a var iety of  s ignals
of  d i f ferent  physical  or ig in.

In the past ,  we could only observe
the universe using v is ib le l ight .
Then,  we moved to mul t i -
wavelength astronomy wi th
gamma rays,  X-rays,  UV rays and
radio waves.  

Today,  we have access to a new
form of  observat ion wi th
gravi tat ional  waves:  the v ibrat ions
of  space-t ime, emit ted dur ing
vio lent  events.  
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Einstein predicted the

existence of  gravi tat ional 


waves in 1916



First  exper iments began in

1960s



First  indi rect  observat ion in


1990s



First  d i rect  detect ion in

2015 



Fi rst  mul t i -messenger


event ,  combining

gravi tat ional  waves and


l ight  in 2017
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We are t ry ing to observe the coalescences
between two compact  astronomical  objects:
b lack holes and neutron stars.  

Coalescences occur when two of  these
objects enter  the f inal  orbi ts  around each
other unt i l  they col l ide and merge.  This is
when the emission of  gravi tat ional  waves is  at
i ts  peak.   

HOW DOES IT WORK ?02

N
A

S
A



During and af ter  col l is ion,  when there is  at
least  one neutron star  involved in a
coalescence,  there is  the format ion of  heavy,
unstable atomic nucle i  by the capture of
neutrons and protons,  cal led the r-process.  
As these new atomic nucle i  are unstable,  they 
 wi l l  decay unt i l  s table atomic nucle i  are
formed. Dur ing th is process,  heavy elements
such as gold are produced.  
 
Ki lonovae are mani festat ions of  th is
radioact iv i ty  through the heat  produced by the
thermal ized matter .  They are between 1,000
and 10,000 t imes br ighter  than novae and
between 10 and 100 t imes less luminous than
supernovae.  
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Current  inter ferometers are tools composed of  two
orthogonal  arms of  several  k i lometers.  As the wave
passes,  the opt ical  path var ies between the two arms,
expanding in one di rect ion and contract ing in the
other,  depending on the or ientat ion of  the
gravi tat ional  wave.  
 
There are current ly  4 of  them working through the
globe:  
-  Vi rgo:  Cascina,  I ta ly  
-  LIGO: L iv ingston,  USA 
-  LIGO: Hanford,  USA 
-  KAGRA: Mozumi,  Japan 
GEO600, outs ide of  Hannover Germany,  a lso serves
as a test  bed for  the technology for  these detectors.  
 
By analyz ing the wave’s arr ival  t ime on those
inter ferometers,  i t  is  possib le to determine in which
area of  the sky the event  occurred,  by t r iangulat ion.  
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Studies of  v io lent  events permit
us to have a new perspect ive of
our Universe and i ts  mechanisms,
inc luding i ts  rate of  expansion.  

I t  a lso helps understand how
heavy elements are synthesized
and understand the physics at
p lay in extreme condi t ion where
matter  is  u l t ra-condensed. 

WHAT'S OUR GOAL ?03

Fun fact :  Dur ing 2017’s event ,  i t  produced ~10 t imes Earth ’s

mass in gold.



COMBINE IMAGE

WITH SOUND
04

As soon as gravi tat ional  waves are detected,
an aler t  is  sent  to a l l  observers of  the
col laborat ion;  we inv i te you to look for  the
electromagnet ic  s ignal  associated wi th th is
event .  
The l ight  source’s br ightness diminishes
rapid ly so we must  react  quick ly.
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Before jo in ing us and becoming one of  our
contr ibutors,  you need to complete a few
steps.  

ca
n

va



http: / /k i lonovacatcher. in2p3. f r /

1 JOIN
KILONOVACATCHER

Choose your username

and password

Ver i fy  your account

through the l ink sent  at 


your emai l



2 REGISTER YOUR

TELESCOPE

Tab " te lescope"
Tab « add te lescope »



2 REGISTER YOUR

TELESCOPE

Tab " te lescope"
" l is t  of  my te lescopes"



3 RECEIVE YOUR

ALERTS

In case of  an aler t :  you wi l l  receive the sky map of  the

gravi tat ional  wave’s locat ion



3 RECEIVE YOUR

ALERTS

You wi l l  a lso receive an observat ion plan
corresponding to your te lescope’s f ie ld of  v iew.
These wi l l  e i ther  be targets corresponding to the
most l ike ly galaxies to host  the event  or  a
transient  source that  may be the source of  the
event .



HTTPS:/ /NOVA.ASTROMETRY.NET/UPLOAD

4SHARE YOUR IMAGES
FEW RULES

Always pre-process your images :  apply dark and

bias ( f la ts preferred but  opt ional)  and cal ibrate them

Fi le name wi thout  spaces or  "+"  or  " -"  and wi thout 

accents 

Always check that  you are uploading the image for 

the r ight  target  ( th is  can be t r icky i f  there are many

targets,  so p lease double check)

To ensure that  we can use your images,  use th is tool  before sending i t 

a long.  This wi l l  ensure astrometr ic  cal ibrat ion i f  possib le.

We favor stacked images

i f  you have taken several 

images dur ing the hour

of  observat ion of  a

target

With the best  s ignal- to- 

noise rat io:  SNR

Only images in FITS

format



Above,  we have an image by one of  our
part ic ipat ing amateur astronomers of  the gamma-
ray burst  GRB221009A that  has been observed
around the wor ld s ince October 9,  2022.

This is  a very rare event  resul t ing f rom the
col lapse of  a massive star  into a neutron star  or
into b lack hole.  

Al though we were not  able to detect  the event ’s
gravi tat ional  waves,  as the gravi tat ional  wave
detectors are being upgraded,  we have here an
example of  what  k ind of  observat ions we expect
f rom you.  

In tota l ,  astronomers f rom the k i lonova-catcher
project  have sent  us more than 200 images,
invaluable sources of  informat ion to study the
genesis of  b lack holes.



KILONOVA CATCHER AND

GRANDMA'S COLLABORATION

Ki lonova Catcher is  a p lat form developed by
GRANDMA’s network in col laborat ion wi th
Univers i té Par is  Ci té.

I t  a l lows al l  astronomers,  amateurs or  not ,  to
contr ibute to the observat ion of  gravi tat ional
waves,  in order to opt imize al l  our  resources in
favor of  gravi tat ional  wave astronomy.

Map of GRANDMA's affiliated telescopes

The mul t i -messenger event  on August  17,  2017
mobi l ized more than 70 ground-based and
space-based te lescopes,  inc luding Hubble.



MEET OUR TEAM

DAMIEN TURPIN

Ki lonova-catcher 's 

project  manager

Astrophysic is t ,  CEA,

Saclay

SARAH ANTIER
GRANDMA's project 


manager
Astrophysic is t

Observatoi re de la Côte

d ’Azur

ALAIN KLOTZ

Astrophysic is t
Univers i ty  lecturer

IRAP, Toulouse 

@grandmacol laborat ion

damien. turpin@cea.f r sarah.ant ier@oca.eu ala in.k lotz@irap.omp.eu

ht tps: / /grandma. i jc lab. in2p3. f r Contact  us for  any addi t ional  informat ions

on the project
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GRANDMA and Ki lonova-catcher are supported by :


