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Neutrinoless double beta decay
Neutrinoless double beta decay (0vff) is the key to revealing whether || gcientific goal:

First look at single photons from the 2” PMTs
- Template fitting enables sub-nanosecond timing resolution for 2"

neutrinos are their own antiparticles (Majorana particles) and observing f§ NuDot's primary goal is to demonstrate, at ton scale, separation of prompt PMTs (~144 ps).
this decay would reshape our understanding of fundamental physics. Cherenkov and delayed scintillation light, enabling clearer identification of solar . Used a pico-second laser with triggers to record data (waveforms and
9 neutrino signals through timing and directionality with photomultiplier tubes (PMTs). trigger pulses)
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NuDot is a 1Tm diameter acrylic vessel that is surrounded by 4m array of high | _ P _ | 93 )
precision, low time-transit spread (TTS) and, large light collection PMTs located at > Using Machine learning technique:
0 0.5 1 1.5 2 Qpp UD. * A 1D U-Net architecture is employed for pulse time extraction and

Energy (MeV) waveform denoising, achieving < 200 ps timing resolution,

comparable to traditional template fitting.

* U-Net is a Convolutional Neural Network (CNN) that captures both
local and global features, making it effective for waveform
denoising and timing extraction.
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Current and future prospects for large liquid scintillator (Hamamastu)

detectors
KamLAND-Zen has established the world's leading lower limit on the [
half-life of OufB for Xe-136, with 7/, > 4.3 x 10°°years at 90%
confidence level (published in PRL) [1].

The U-Net model achieves a timing resolution of ~161 ps for single-
pulse waveforms, approaching the 144 ps resolution obtained with
template fitting. Development of a multi-pulse timing framework is
underway.

Solar neutrino background
'Be solar neutrinos constitute a dominant background in the Ovf3 8" PMTs Large light
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* This summer aiming to take data only in water to verify Cherenkov

Single electron events resulting from solar neutrino interactions can * CAEN DT4700 clock to synchronize timing of all - .
timing using muon tagger.

deposit energy near Oy, , mimicking Ov3f3 signals and motivating the channels. NuDot

need for Cherenkov scintillation separation. There are several ways to * Custom DAQ firware is being developed at UD. compute
adopt for the separation:

®* Next step is to replace water with a scintillator for combined
Cherenkov + scintillation reconstruction

. il Calibration system is designed by the collaborators * Extension to lower energy regimes with *’Sr B source usin
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