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Detection in JUNO
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Low energy threshold of LS detector in JUNO:
⚫ O(100 keV) of global trigger
⚫ O(10 keV) of multi-messenger (MM) trigger

Pre-SN neutrinos from nearby galactic progenitors:
⚫ IBD golden channel with coincidence signals, mass ordering 

dependent
⚫ 𝜈𝑒 elastic scattering contaminated by radioactivity and cosmogenic 

isotopes
⚫ Probe to the advanced stages of stellar evolution

SN burst neutrinos:
⚫ Full flavor detection with multiple channels
⚫ Unique opportunity to detect 𝜈𝑥 via 𝜈𝑝 ES
⚫ PSD method to distinguish events from 𝜈𝑒ES and 𝜈𝑝 ES
⚫ Low background from other sources within ~10 s time scale
⚫ Probe to the explosion mechanism

Pre-SN neutrinos@0.2kpc, NO

SN burst neutrinos@10kpc

Phys. Rev. D 94, 023006 (2016)

JCAP 05 (2020) 049



Real-time Monitor for CCSN
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Early alerts of CCSN:
⚫ Prompt monitor embedded in electronic board
⚫ DAQ monitor in software with reconstructed 

events
✓ Fast characterization, e.g. SN direction 

⚫ Sensitive to pre-SN neutrinos within O(1 kpc) 
and SN burst neutrinos within O(100 kpc)

⚫ Early alerts to astronomy communities, e.g. 
SNEWS2.0,  for follow-up multi-messenger 
observation

SN data recording:
⚫ 2GB DDR3 memory at GCU to buffer sudden 

increase of event data size
⚫ Trigger-less recording of SN burst neutrinos, e.g. 
± 60 s of SN alert 



Diffuse Supernova Neutrino Background
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Predicted exclusion contour if 
JUNO finds no signal of the
DSNB above background

90% C.L. 

After PSD

DSNB Observable window
11<𝑬ഥ𝒗𝒆<30 MeV

F. An et al, J. Phys. G 43 (2016) 030401

⚫ DSNB in the visible universe, 2-4 IBD events/year expected above energy range of reactor ҧ𝜈𝑒
⚫ Provide information of star formation rate, 𝜈 emission from average CCSNe and BHs..
⚫ PSD to suppress background, mainly atmospheric NC neutrinos

⚫ Detection significance~3𝜎 after 10 years of data taking in JUNO for 𝐸ത𝑣𝑒 ~15MeV
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Thank You !
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