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1 
Kilonova-Catcher

in a nutshell



2018 : Everything started with GRANDMA….
GRANDMA: Global Rapid Advanced Network Devoted to the Multi-messenger Addicts

A network of telescopes connected across the world, equipped with photometry and spectrometry capabilities, dedicated to 

Time-domain Astronomy.

https://grandma.ijclab.in2p3.fr/


Astrophysical origin 
sometimes uncertainComplex sky localisation 

region

Large localisation region
(> 1000 sq.deg)

& 
distributed in both North and South 

hemisphere

Significant updates of the GW 
localisation skymaps

Cosmological distance = large 
volume of Universe to cover

All-sky alerts at any time

… and the challenges of the GW astronomy



EM follow-up of GW sources
are 

very greedy in telescope time,

require

complex and smart observational techniques and strategies,

and can be

largely inefficient without a world wide network of coordinated telescopes

The challenges of the GW astronomy



The Kilonova-Catcher network in a nutshell

~240 registered astronomers, 36 countries, 160  télescopes (+14 in remote access)
~50% of French citizen astronomers



typical telescope diameters = 0.32 m

Available filters
● Johnson BVRI
● Luminance / unfilter
● Gaia filters (RAPAS)
● sdss gri 

Typical image depth
 g~[18 - 21.5] (exp~30’ - 2h)
 r~[18 - 21] (exp~30’ - 2h)
 i~[16 - 19] (exp~30’ - 2h)

The Kilonova-Catcher network in a nutshell
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The scientific programs of Kilonova-Catcher

Optical counterpart associated 
to BNS / NSBH mergers (LIGO, 

Virgo, Kagra)

Core Program 
(Since 2018)

Opportunistic Programs
(Since 2020)

● GRB optical afterglows (Swift, SVOM)
● Fast optical transients (ZTF)
● SNe (ZTF)
● TDE, LFBOT? Orphan GRB afterglows?, 

GRB-SNe., nearby KNe?
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Here will come
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The KNC network, how it works? 



The ICARE/Kilonova-Catcher system (simple view)

KNC alert flowchart

Not 
implemented 

(yet)

external world

GRANDMA/KNC 
world

alert stream

KNC alert 
stream

The KNC network 

● is automatically trigger from the 
GRANDMA alert system

● can be manually trigger by contacting 
damien.turpin@cea.fr but needs a PI 
validation (the same guy ;) )

mailto:damien.turpin@cea.fr


The ICARE/Skyportal alert system in a nutshell

STDpipe/STDweb

Transient detection & 
photometry

Icare/Skyportal DBIcare/Skyportal UI



The ICARE/Kilonova-Catcher system (less simple view)

KNC alert stream
+ obs. plan for every 
telescopes

KNC DB KNC image server

KNC user 
image push

image analysis

STDpipe/STDweb

Transient detection & 
photometry

Icare/Skyportal DBIcare/Skyportal UI

KNC web-UI



3 
KNC scientific performances and past campaigns



Since 2020: scientific outputs

1. GRANDMA observations of advanced LIGO’s and advanced Virgo’s third observational campaign
2. The first six months of the Advanced LIGO’s and Advanced Virgo’s third observing run with GRANDMA
3. Limits on the Ejecta Mass During the Search for Kilonovae Associated with Neutron Star-Black Hole

Mergers: A case study of S230518h, GW230529, S230627c and the Low-Significance Candidate S240422ed

1. GRANDMA and HXMT Observations of GRB 221009A: The Standard Luminosity Afterglow of a Hyperluminous 
Gamma-Ray Burst

2. Multiband analyses of the bright GRB 230812B and the associated SN2023pel
3. Ready for O4 II: GRANDMA observations of Swift GRBs over eight weeks in spring 2022
4. GRB 241030A: a bright afterglow challenging forward shock emission
5. Multi-epoch afterglow rebrightenings in GRB 250129A: Evidence for successive shock interactions

1. GRANDMA observations of ZTF/Fink transients during summer 2021
2. Early-time Observations of SN 2023wrk: A Luminous Type Ia Supernova with Significant Unburned Carbon in 

the Outer Ejecta

● 10 publications in refereed journals (+3 ongoing projects)
● ~40 Circulaires GCN (rapport d’observations) 

https://academic.oup.com/mnras/article/497/4/5518/5863231
https://academic.oup.com/mnras/article/492/3/3904/5621506
https://arxiv.org/pdf/2503.15422
https://arxiv.org/pdf/2503.15422
https://iopscience.iop.org/article/10.3847/2041-8213/acc8d0
https://iopscience.iop.org/article/10.3847/2041-8213/acc8d0
https://watermark.silverchair.com/stae503.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA1IwggNOBgkqhkiG9w0BBwagggM_MIIDOwIBADCCAzQGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMSH90BFbFURM_whUxAgEQgIIDBdgiOeUOG2vctOjRu24DkGMGngW-RN1CD72lQ5n1QJX-hcEGONLjLFEa355sttqjAce6vqEmH5qTFiOMyIR_fPsjwWADW_FiebOHf9tmSgGMi6_3kZj_WwXoDX1n6wkPBcMZqXKaWC1CnmR01MQLrSo5AydX3tme1nKZlNgEufKilyNTEIksSME6zfxMPYXsKVvjzS7dkXTcVy2Jp2p4bLDAjPZp9zeJwT9hh6sk6o7UbTJrmL1Wvh46W8Byhnh7iN8kHrXTZjFy-dboa_fJRpmGFmbWTeA0rIJN_Fn2s23Ov7EvPr9bSI_8EXDZemhn51mNUlvKzP7mk7MV6AFA4H0l9C0NfBQEr-Cy-XXVY3wRzv7hxYk6cClnQ2AREpJIqTyMQx6Mw-bCJR_NXzL43jDARNbLeaQLv6gr-lIGIUroJZSD9CnXxY4fum-ZCR6aQ7m8u75JeZzpITI0NbIsba7Nj4lZYDzo5qUGka2wEAibevFig-Bv41-5O1j0zud6p2-Wo2T8Dn2MkHo2RGsJ0Z1V1ZfgMz8TZeFDd1TfaBrqfSbKw7R62_nPsfCkU2XMHDlZLObMomaiSF-Vjvf9P1nrKBgAmqkKAXvUnvP-WGkronvbZHJZK3itbTnR-0qH87j8TOl9zbG65CwOpQ2BmIkiQTDxXOmhOasUtinOexM6WPNPDr2hEqdC7BIdk1qyByakzLQ61_z6BnaJ1J6wRQlxecZ-o9R7mwo4ElD87bBHzI8iJ97UdpwnYEkn3gOL3Lr2fz0McsXmZrxXlEZfL5fGqON-Hqtzze-oDat5IMEDPsySn4IotNUL7viu5Jh3uA0Y6fhe_HCldWoEyV4HGUeGGFO17WJ2cztPUNRzxYhibL78AyA48XCfKp4W_zka6Ts9RIRxGejf9055hUPFCQ1--wJHa-PBzRPmfgGtKSNSNLXWF-T2shqb_zGw_2IISWZCcHeo7HVhl3bFRToV6esk5lVOxVm83PH3jSb9o_WbT5vpEwy9YYeSjZnZKssyL46i1CdR
https://www.aanda.org/articles/aa/full_html/2024/02/aa47938-23/aa47938-23.html
https://ui.adsabs.harvard.edu/abs/2026arXiv260318956D/abstract
https://ui.adsabs.harvard.edu/abs/2026arXiv260308555A/abstract
https://academic.oup.com/mnras/article/515/4/6007/6649824
https://iopscience.iop.org/article/10.3847/1538-4357/ad6600
https://iopscience.iop.org/article/10.3847/1538-4357/ad6600


● >450 images KNC (M. Freeberg, M. Serrau, E. Broens, D. Marchais, R. 
Ménard, F. Dubois, C. Galdies, D. ST-Gelais,E. Maris, R. Kneip,  A. Popowicz, 
M. Odeh, G. Parent) 

● >3 months of continuous observations in VRcIc & gri bands

Nearby SNe monitoring: SN 2023wrk



GRB monitoring

GRB 250424A: A Case Study of Energy 
Injection with Multiwavelength Observations

Liang et al. submitted to ApJ
GRB 260604C: Follow-up campaign ongoing

Since 2023: ~45 follow-up of GRBs with ~60% optical detection rate



GRB/SNe connections

GRB 260310A / SN2026fgk Ic-BL (z = 0.153)GRB 230812B / SN2023pel Ic-BL (z = 0.360)
Hussenot-Desenonges et al. 2024

Since 2023: 2 well identified low-z GRB/SNe association



“Fast” ZTF transients (daily timescale)
GRANDMA observations of ZTF/Fink transients during summer 2021

Aivazyan et al. 2022

ZTF/Fink alerts
+

Spectro-Photometric follow-up by GRANDMA & KNC
=

Transient classification



LFBOT candidates and CV-like transients

Cataclysmic variable
AT 2026 cex 

● 10 days of follow-up campaign
● hour timescale modulation signal 

detected likely due to the orbital motion 
of the binary system



Summary

CV 
AT2026cex

Credits: R. Kneip

GRB 230812B

Credits: M. Serrau

The KilonovaCatcher network

● ~240 amateur astronomers distributed in 36 countries

● Trained to answer to multi messenger alerts

● Response to alert in an hour or so

● R = 21-21.5 image depth capabilities for hours of exposure

● Well suited for moderately fast transients: SNe, TDE, LFBOT, CV, nearby KNe 

● Very fast transients such as GRB afterglow are challenging but we already proved our 
follow-up capabilities in such cases 

● Willing to explore many types of explosive event. Follow-up rate of several 
campaigns per week is doable

● Willing to exploit LSST transients for the next decade

● Contact me: damien.turpin@cea.fr


