Search for supernova relic neutrinos
using neural network in KamLAND
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1. Introduction - 2. Kamioka Liquid-scintillator Anti-Neutrino L

Data taking from 2002 Mar.

Supernova relic neutrino (SRN) is the integration of past supernova neutrinos.
1000 m underground of the Kamioka mine — X107 u flux
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= 3. Atmospheric neutrino background 4. Neural network training strategy
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Atmospheric neutrino neutral current Inverse beta decay ; Given the lack of high-energy IBD (= 8.5 MeV) and atmospheric neutrino
interaction makes sequential events. Prompt event: y i ollkey 8l candidates, a well tuned simulation is required.
Positron &

— “mimic” [BD events pair annihilation vt 511keV ] Assumption: 2B (8~ decay) / fast n (p scatter) have similar characteristics

Can not separate by the current analysis ., Delayed event: [

— Simulation consistency check (section 4)

____ Q Neutron capture g
gamma-ray s — Neural network training with simulation events (section 5)
Differences appear in prompt event hit pattern () )y 2.2MeV
— Event discrimination using a neural network ) p) Our simulation successfully reproduced the hit information of real data.
Observed/expected prompt energy spectrum O » Broad background peak » Two peaks caused by discrete TDC sampling
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- 5. Event discrimination using a neural network: KamNet

KamNet is a spatiotemporal neural network developed by KamLAND group. Training and performance check have been done with tuned simulation events.

» Spherical neural network to conserve detector’s symmetry
» Convolutional long short-term memory to incorporate time correlation Different score distribution Saturation in rejection efficiency

» Dropout to avoid over training — Event discrimination is successful. — Training of KamNet is sufficient.
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6. Summary and prospects

KamNet score for simulation and real data
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Atm. v is the largest background for the SRN search in KamLAND. Real 12B Jr'fr
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Prospects
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We need additional studies to interpret and polish KamNet performance. 10_3_; J
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