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Abstract The Jiangmen Underground Neutrino Ob-
servatory (JUNO) aims to revolutionize our understand-
ing about neutrinos, with the Thishan Anti-neutrino

1 Introduction

The Taishan Axm-ncul.rmu Obscrvatory (TAO, or JUNO-

Obscrvatory (TAO) serving as a crucial sul

in this ambitions project. To accurately measure the
neutrino energy spectrium as a near detector situated 44
meters away from the center of a Taishan nuclear reac-
tor, the TAO experiment aims for an energy resolution
of 2% at 1 MeV and sub-percent levels above 5 MeV.
Achieving this ambitious goal hinges ¢ cally on the

TAO) isa with the Jiang-
men Underground Neutrino Observatory (JUNO). Lo-
cated 44 meters from one of the reactor cores at the
Taishan nuclear power plant, TAO is designed to pre-
ciscly measure the reactor neutrino energy spectrum
and its fine structures using a 2.8-ton liquid scintil-
lator detector. A standout feature of the TAO detee-
tor is its energy resolution, which is better than 2%

7] o . _ 2 performance of the Silicon Photomultiplicrs (SiPMs)
= 4000 = — Vblas =6.0 V' Mean = 98.75 Hz/mm within TAO's central detector. Therefore, rigorous test-  at 1 MeV. This capability allows TAO to provide a
o o 1250 ] ing and precise knowledge of the performance charac-  model-independent reference reactor neutrino spectrum
— = teristics of cach SiPM are fundamental, scrving as the  for JUNO, enhancing its sensitivity in determining the
w w comnerstone for the overall functionality of the TAO de-  neutrino mass ordering. Additionally, TAO serves s
b y— tector. This paper presents a a for ing nuclear investi-
© 3000 1 © 1000 ] for mass testing SiPMs tailored to meet the gt gating the reactor anomaly, and i
— ht s of TAO logistical  for sterile neutrinos. A detailed discussion of the TAO
[0 © and technical challenges, the study employs an auto-  physics program can be found in [1].
o) Ne) mated, high ing to cval A conceptual drawing of the TAO detector is pre-
c € 750 ] uate key performance metries such as photon detec-  sented in Figure 1. The detector consists of a central de-
5 2000 4 5 tion cfficiency, dark count rate, cross-talk pn)bublllly‘ tector (CD) for reactor
Z Z cte. By leveraging both traditional testing by a water Cl v detector that tags cosmic muons
and advanced statistical analyses, this en-  and provid against external radioactive back-
e sures a robust and cfficient S:PM qlmlll.} gmunds. Additi ly, a top veto tracker made of a

process. Results
level among tested SiPMs, wnh mllv a ﬂmx\ll percent-
j i The findings
tiative contribute significantly
to optimizing the detector systems for TAO, offering
valuable insights for future neutrino and dark matter
experiments with large-scale use of SiPMs.
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plastic is used to detect muons. The CD
includes a calibration system to monitor its energy re-
sponsc, with more details available in [2]. To achiceve the
desired energy resolution, the CD will unplo) approxi-
mately 10 m? of high. on

M), sohloving DA% coverage These SiPMs
of scintillation and Cherenkov light
produced in the liquid scintillator. They are mounted on
the inner surface of a spherical copper shell, immersed
in a LAB buffer, which encases the spherical acrylic
vessel the liquid The ou
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