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SN@LNGS

LEGEND-200 COSINUS

An infrastructure with several detectors sensitive to SN neutrinos: an interesting network 
of different detectors located in the same place. Combined Horizon: LMC. Very high duty 
cycle and fast coincidence in time (ms).     

LVD (293 events)

XENONnT

SN@10 kpc -→H2O IBD and NO
XENONnT (700 ton)       = 167 
LEGEND 200 (590 ton)  =  140
COSINUS (270 ton)         =  64     
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Failed 
Supernovae 
@ LNGS

• The neutrino and GW 
emissions end abruptly at 
the time of the Black Hole 
formation.

• The EM counterpart of this 
event is easily missing.

• Let’s see the capability of the 
LNGS infrastructure to 
identify the time of the BH 
formation
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Model 1: Woosley and Weaver, 

Astrophys. J. Suppl. 101, 181 (1995) 

 

FAST BH formation after 0.568 s

Model 2: Woosley et.al , Rev. Mod. 
Phys. 74, 1015 (2002)  

SLOW BH formation after 2.113 s
𝑇𝐵𝐻
𝐺𝑊 = 𝑇𝐵𝐻

𝜈 ± 𝑡𝑓𝑙𝑦
𝛅𝑇𝐵𝐻

𝐺𝑊 = 𝛅𝑇𝐵𝐻
𝜈 + 𝛅𝑡𝑓𝑙𝑦 Pablo Cerdá-Durán et al 2013 ApJL 779 L18
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Results for D=10 kpc

Future Exp.

Legend-1000 = 980 ton
Darwin = 1240 ton

The Time of BH formation @ LNGS
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In agreement with 
Sarfati et al.Phys.Rev.D 105 (2022) 2, 023011
Brdar et al. JCAP04(2018)025



The Time of BH formation @ GW det
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LNGS – VIRGO SK– VIRGO
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See the Poster of Matteo Ballelli!

Follow the GC-2 short course! 
Questa foto di Autore sco nosciu to è con cesso  in licenza da CC BY

https://www.flickr.com/photos/30478819@N08/49240438728
https://creativecommons.org/licenses/by/3.0/
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