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water<bi — In September 2021, a site scouting mission known 2s the TRIDENT pathfinder experiment (TRIDENT EXplorer,
Deep ocean light source. T-REX for short) was conducted in the South China Sea with the goal of envisaging a next-generation multi- 2 00
3 trino telescope. One of the main tasks is to measure the fnsitu optical propertie of seawater
Pathfing Neutrino telescopes at depths between 2800 m and 3500 m, where the neutrino telescope will be instrumented. To achieve this,
we have developed a light emitter module equipped with a clock synchronization system to serve as the,
hina S light source, which could be operated in pulsing and steady modes. Two light receiver modules housing both
China §| Q
B hotomultipir ubes (PMT) and cameras are employed to detect the photons emitted by the lgh sourc =
T . “This paper presents the instrumentation of the light source in T-REX, including its design, calibration, and 'C_e
Lese i1 performance. —‘Q)
awate 1. Introduction of deep-sea water transmission properties and oceanographic condi- o— >
. tions. The T-REX apparatus was deployed to a depth of 3420 m, followed [aW} <
offline. Neutrinos serve as exceptional probes of the most extreme en- by ~2 h of operation. It consists of a vertical mooring line instrumenting 1 00 —
vironments in the Universe. Being extremely light and participating 5 light emitter module in the middle and two light receiver modules, 20 O (D
only in weak and gravitational interactions, neufrinos can escape oM ang B ocated at the 1 and bottom (s shown in i 1). The three
e e s the “"“"“ o ‘modules are b powered and controlled by the data acquisition
Sorrd eflected by the interstellar magnetic fields, neutrinos are ideal mes- ol T i
B sengers for unveiling the longstanding cnigma of the origins of cosmic 25 (°AQ) enboard the research vessel. Tuolight receiver modules, 3 L5 o 1
Email 2 " each housing three 3-inch PMTs and one camera, are used to detect S = S
rays. To detect neutrinos, a large volume of detector array consisting adius J pi1xels

photons emitted from the light source at distances of 21.73:£0.02 m and

of photosensors bullt in rasparent media such as ice and water is
required. The by
collecting the Chemn.\mv hgh( e by secondary charged particles
induced from neutrino interactions. In 2013, the IceCube Neutrino
Observatory made the first detection of an extraterrestrial diffuse neu-
trino flux [1]. Over the past decade, IceCube has observed compelling
evidence of neutrino emissions from active galaxies including TXS
0506+056 and NGC 1068 [2,3]. To detect astrophysical neutrinos more
effectively and confirm their sources, it is necessary to significantly

boost the sensitivity of the next- generaton neuting telescopes and
grow a neutrino telescope network of global

The tRoplcal DEep-sea Neutrino T:Iexcn’-: CTRIDENT) is a nest.
generation neutrino telescope to be built in the South China Sea [4]. As
a pathfinder of TRIDENT, T-REX was conducted for the measurements

* Corresponding author.
address: - donglianxu@sjtu.edu.cn (D. Xu)

https://doi.org/10.1016/5.nima.2023.168588

41.79:£0.04 m, respectively. With two independent detection systems of
the PMT and camera, the light source has two light-emitting modes: the
pulsing mode (405 nm, 450 nm, 525 nm) for the former and the steady
‘mode (405 nm, 460 nm, 525 nm) for the latter. The emission mode and
wavelength of the light by the slow
of the DAQ [51.
This paper is structured as follows: Section 2 presents the exper-
imental requirements of the light source, while Section 3 provides a
etailed description of ts internal structure. The layout, selection, and
calibration of the light-emitting diode (LED) systems are discussed in
Section 4. In Section 5, we describe the low-temperature calibration
of the pulsing and steady light source, and Section 6 discusses the

Recelved 30 April 2023; Received in revised form 18 July 2023; Accepted 28 July 2023

Available online 6 August 2023
0168.9002/© 2023 Elsevier B.. Al rights reserved.
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