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TXS 0506+056 =+ Diffuse flux from v,y (17)
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Scientific opportunities and landscape of deep-sea neutrino telescopes in
China—advancing precision high-energy neutrino astronomy with
TRIDENT

XU Donglian'?, JING Yipeng', TIAN Xinliang™, MEI Hualin'?, XIANG Xin'?, LIN Zhonggin®, LI Jiabiao’, ZHOU Meng®’
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Abstract High-energy neutrinos interact weakly with matter and are not deflected by magnetic fields during their propagation through
the Universe, making them unique messengers for probing extreme astrophysical processes, unveiling the origin of high-energy cosmic
rays, and advancing multi-messenger astronomy. The IceCube Neutrino Observatory has discovered astrophysical high-energy neutrinos
and identified compelling evidence for neutrino emission from active galactic nuclei and the Galactic plane, marking the advent of
neutrino astronomy. However, owing to limitations in detector volume, angular resolution, and neutrino flavor identification efficiency,
the origins of high-energy neutrinos remain largely unresolved. As major developed nations are accelerating the construction of next-
generation neutrino telescopes, Chinese scientists have proposed TRoplcal DEep-sea Neutrino Telescope (TRIDENT), a next-generation
neutrino telescope in the South China Sea with significantly enhanced performance. TRIDENT aims to rapidly identify astrophysical
neutrino sources and precisely measure neutrino flavor ratios. This initiative seeks to probe origins of high energy cosmic rays and their
acceleration mechanisms, and open a new window for probing fundamental physics over astronomical baselines. TRIDENT utilizes an
innovative non-uniform detector geometry based on Penrose tiling and hybrid digital optical modules (hDOMs), achieving a large
instrumented volume and significantly improving angular resolution, energy resolution, and neutrino flavor identification efficiency.
TRIDENT expects to observe the IceCube steady source candidate NGC 1068 with 5c significance within 1 year of operation, and enable
the rapid discovery of multiple astrophysical neutrino sources. The TRIDENT team has successfully completed site selection in the South
China Sea, developed core technologies, and established deep-sea deployment strategies, demonstrating readiness for large-scale
construction. We recommend initiating the construction of neutrino telescope in South China Sea during China’s 15th Five-Year Plan
period. This will allow China to seize a strategic opportunities for major breakthroughs in neutrino astronomy.

Keywords neutrino astronomy; deep-sea neutrino telescope; TRoplcal DEep-sea Neutrino Telescope (TRIDENT); multi-messenger

observations; origin of high-energy cosmic rays; astrophysical neutrino flavor ratio
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