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1. Introduction 3. Detection of SN neutrinos at PandaX-4T
First/only observation of supernova (SN) neutrinos from 1987A. « Coherent elastic neutrino-nucleus scattering(CEvNS):
X o Core-collapse SN explosion: v+ nucleus > v + nucleus
. . The differential cross section of the CEVNS
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* Sensitive to all neutrino flavors
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©Australian Astronomical Observatory Start of neutrino astronomy!

. _ _ _ o * Energy spectrum of SN neutrinos . b
* Neutrinos arrive on earth much earlier than electromagnetic radiation.

For Garching model, it can be characterized using Keil-Raffelt-Janka (KRJ)

» Supernova early warning can be provided for the astronomical community. parametrization:
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— | » Siganl spectrum in liquid xenon detector
' ' The differential event rate :
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Considering the detection efficiency:

Number of events / (keVx 2.67 tonnes )

Level 3: The trigger algorithm to search alarm signal.

L Supernova trigger | mss=) | Prompt Warning

The entire process takes several minutes for each individual file on average.

dN_ dNo .. S P
N o dENR( nr) = €(Eng) XdENR( NR) 0 5 10 15 20 2§NR[ke\?18
* Sensitive volume: 3.7 tonne liquid xenon The red and oink lines indicate effici
« 3-inch PMTs: 169 top / 199 bottom ¢ fed and pink 1ines indicate etrciency.
e Good discrimination of electron recoil/nuclear recoil Golden trigger : False alert rate is once a month.
* 3D position reconstruction Silver trigger : False alert rate is once a week.
4. SN off-line trigger system of PandaX-4T
Data Acquisition
System
Level 1: Preliminary filter to build event. S mmomooooooo |-
: Event Builder | :
Level 2: Apply data quality selection to reduce background. E ‘ l Supetniova neutrino Monitor E
: _ Supernova :
: Status Monitor | qmesss | 1o trino Cut :

5. Estimation of false alert rate & trigger efficiency
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* The false alert rate per week: Data type Rate |/s|] Calendar time Observed Expected
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The background is nearly negligible.
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* The signal trigger efficiency: _ zg ; 3 -+ Siver trigger
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» 678.2 per century on the rate of core-collapse 112 Mg Garching 6.6 23x 10° 7.7 2.7 10° 8 of
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6. Future prospects References
» The relevant electronics is being designed. [1] Phys. Rev. D 79(8), 083013 (2009)
» Pandax-4T will apply to join SuperNova Early Warning System (SNEWS). [2] Astrophys.J. 909 (2021) 2, 169

» PandaX-xT ( ~40-tonne liquid xenon) has been proposed.
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