
A simple proof-of-concept autoencoder already achieves sensitivity across the entire Milky Way disk

WHEN A sTAR EXPLODES, WE WILL BE READY

MILKY WAY CENTER
8 KPC

DARKSIDE-20K

BEFORE THE LIGHT, COME THE NEUTRINOS

Neutrinos escape the collapsing star before light 
can emerge from the stellar envelope, enabling 
neutrino detectors to provide an early alert to the 
astronomical community.

The DarkSide-20k experiment, a dual-phase liquid 
argon time projection chamber, is capable of 
detecting this neutrino burst in real time.

To enable rapid discovery, we are developing 
real-time machine-learning-based triggers that are 
both agnostic to supernova models and robust 
against evolving detector conditions.

DARKSIDE-20K

SMALL MAGELLANIC CLOUD
~62 KPC

BEFORE THE LIGHT, COME THE NEUTRINOS
WHEN THE NEUTRINOS ARRIVE, WE'LL KNOW

DARKSIDE   20K-
R E A L - T I M E  S U P E R N O V A  N E U T R I N O  T R I G G E R S  F O R

Neutrinos escape a collapsing star before light 
emerges from the stellar envelope, providing an 
early alert channel for the astronomical 
community.
The DarkSide-20k experiment, a dual-phase liquid 
argon time projection chamber designed for dark 
matter searches, can detect this burst in real time.
To enable rapid detection, we are developing 
real-time machine-learning-based triggers that 
are supernova-model-agnostic and robust against 
evolving detector conditions.

LARGE MAGELLANIC CLOUD
~50 KPC
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SUPERNOVA SIGNAL RESPONSE

DARKSIDE-20K FOR SNe                     NEUTRINO DETECTION CHANNELS

REAL-TIME AUTOENCODER-BASED PIPELINE

SUPERNOVA DETECTION EFFICIENCY

(CEVNS in TPC only)
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Low-Energy Threshold
50 t ultra-radiopure underground Ar TPC;
S2-only detection below the S1 threshold.

Two Detection Channels
Sensitive to both CEνNS and electron 
neutrino charged-current interactions

Underground
Deep beneath the surface for shielding,
650 t Outer Veto, 32 t Inner Veto

CEVNS
All flavors scatter 
coherently off argon 
nuclei, only S2 observed

Charged Current
Electron neutrinos interact with 
argon nuclei, electron recoil and 
gamma cascade observed

FARTHEST MILKY WAY DISK EDGE
~23 KPC

CLOSEST MILKY WAY DISK EDGE
7 KPC

one false alarm a week threshold

Autoencoder loss

10 kpc

45 kpc

Lightweight 2-layer autoencoder was trained on:  only fast online-quality selection cuts,
                                                                              simple features: photoelectrons in S2-only events and events occurring within a window after the current event

MILKY WAY

EXPECTED core collapse
supernova RATEs (CENTURY-1)

LMC
SMC

~1.6
0.1− 0.3

~0.1

NEUTRINO LUMINOSITY
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A SIMPLE PROOF-OF-CONCEPT AUTOENCODER ALREADY ACHIEVES SENSITIVITY ACROSS THE ENTIRE MILKY WAY DISK
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