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The Taishan Anti-neutrino Observatory!'! (TAO, also known as The testing setupl®! for characterizing the SiPMs consists
JUNO-TAO) is a satellite experiment of the Jiangmen Underground of a PCB motherboard designed to accommodate

Neutrino Observatory (JUNO)!?l. A conceptual design of TAO is shown 16 SIPM tiles. To ensure uniform light illumination across

N . the tiles, 16 fibers equipped with PTFE diffusers at their e
Based on a new low-temperature liquid scintillator technology and a ends are used. These fibers guide the light generated by &
large array of Silicon Photomultipliers (SiPMs) of nearly 10 m? photo- a 420nm LED light source, which is then split using NN
sensitive area, the TAO detector will measure the antineutrino energy a fiber splitter*l. To monitor the light intensity across

spectrum of the reactor with an unprecedented energy resolution. the SiPMs, 16 individual reference SiPMs are placed

TAO will adopt 4024 Hamamatsu S16088 visual-sensitive SiPM tiles, adjacent to each tile, as shown in

with each in a dimension of 50.7x50.7 mm?. The structure detCeL]SiIs of (bottom),

___—Plastic Scintillator

this type of SiPM are discussed in serving as

_ Top Shield (HDPE) -
Tab. 1 Structure Details of the HPK S16088 SiPM . e m‘i_'"tors-tlheb |
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Coverage of Photonsensitive Area 89.6 % :(éitlsingpipe equipped with e E ------ '- . tlh ------- b5OC
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A comprehensive characterization of SIPM e B e /’ ‘ (ead for the scan of
parameters is essential for ensuring optimal the light field.
detector performance and uniformity. The SiPM Fig. 1 Conceptual DeS'Q” of the TAO Detecor Forthe SIPM o ;'f’..'.“ff.'.’.?.‘.‘T‘.’f.‘.’%‘.?‘f?{ﬁ ....... 5
testing process consists of three parts: testing, a 16-channel ADC C}'/?Ogenfcufhgr'ﬁbgf(fop) eSFI)rT?plcl;rl'g:ijI ° e
a Room Temperature Burn-m_ Te§t, Optical Ir_lspectlon of the SiPM TQDC16VS is used to recorc_l llustration of the platform design (middle)
Surface, and Mass Characterization of the SiPM. waveforms for further analysis.  gcheme of the mass-testing setup (bottom
g

3. Data AnalySIS m Tab. 2 Requirements of the SiPM for JUNO-TAO

Each ADC channel has a sampling rate of 125 MHz, recording Parameters - Nae - IMeaswed _lUnt

amplitude every 8 ns. Consequently, each waveform comprises 2010 Photon Detection Efficiency Min: 0.44, Typical: 0.47 0.488 :
] " M n - . 1 . 2
data points, corresponding to a time duration of approximately 16 ys. Dark Gount Rate Max: 41.7, Typical: 1.9 250 Mz [ mm
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