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.I A prototype detector

« The 1-ton detector is a small-scale prototype for the Jinping Neutrino Experiment (JNE),
located in CJPL-I.

« The JNE located in CJPL-II, is a next-generation neutrino observatory, its physics goals include

solar neutrinos, geoneutrinos, supernova neutrinos, and neutrino-less double beta decay.
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.IA testing platform for self-developed technologies

- Some self-developed equipment and technologies will be applied in the JNE, with the 1-ton

detector serving as the verification platform.
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. 8-inch MCP-PMT from | | ¢ Self-developed electronics

« Self-developed liquid scintillator (LS)
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.I A detector for measuring natural radiation and muon flux

- The 1-ton detector, as a highly sensitive liquid scintillator energy detector, has
already produced several physics results.

- The new 1-ton detector will further enhance its detection sensitivity.
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.I Construction of the new 1-ton detector

Steel Truss ||

Tank-

Pre-generation Remove Lead :
1-ton detector el s Disassembly Assembly Dry Run
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Pre-generation 1-ton detector
phase:
« Only 30 PMTs from Hamamatsu
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Upgrade PMT support
structure

Employ 60 MCP- PMTs by
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.| Water-1 and LS-I

PMT filling

Replace = Pure water

Water phase-|

LS filling LS phase-I

2023.9-10
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« Replace the two
faulty MCP- PMTs.
« Fill with pure water.
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2024.10-2025.1
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The data were

employed for the

measurement of
the muon flux.
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« The LS was filled using a pure water

displacement method.

« Following approximately three months

of data taking, energy calibration and
natural neutron measurements were
performed.
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Light shielding

Water phase-ll

LS filling LS phase-II

2025.6

-

layer is made
of black PE
plastic.

-

Light shielding
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2025.6-2025.9

-

The data were
employed for the
measurement of
the muon flux.
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2025.9 2025.9-2026.1

-

This phase comprised filling the LS via the pure
water displacement method, performing energy
calibration with an AmBe source and time
calibration with an LED, and testing the self-

developed electronics.
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.I Last Detector Status

- Detector status during the final data-taking phase.
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.I Decrease of 8-inch MCP-PMT dark noise rate

« The dark noise rate evolution of the 8-inch MCP-PMTs was analyzed during the

data phase of Dry run, Water-I, and LS-I.
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.I Time calibration

 The intrinsic time offset exists among the electronics channels.

« Two methods of the detector time calibration :

@® The natural background calibration:
O Using the signals from the center of
the detector to align PMT signals.
@ The LED calibration:
O Using the 415nm LED diffusion ball at
the center of the detector to align
PMT signals.
« The results from the two methods are

consistent on the 1-ton detector.
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.I Energy calibration

- Detector energy calibration can provide the energy resolution and nonlinearity.

« The detector is calibrated with radioactive sources.
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.I Self-developed electronics performance

« To meet the future requirements of JNE, self-developed electronics with waveform data
acquisition have been developed.
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I Self-developed electronics performance

« To meet the future requirements of JNE, self-developed electronics with waveform data

acquisition have been developed.

| 8 channels

[ 8 channels

| clobaltrigger rigger 1GsPS

| e 14-bit

[ 1 1 [comen or [Trigger numz:0f & [Frigger num; ADC

[ za g

| — ] .

|| ep 3 L

i 3 D R Pty

| : o)

1

1 e — — ‘QsFP+ (40 Gbps)

| Waveform digitization i

| Trigger and Timing board board [

i TTC308 L | WRX602 #1 y |
N 8 Boards

i 5U standard Chassis

[ PDS1500

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

64-bit DDR4,
XCKUOED
cPU 64-bit DDR4,
|

PCle acquisition board RDX060

Splitter

Sphere CAEN
Shielding ‘(}1745915
Cylinder V218

PMT Server. 1

\

A 4

Trigger

- —— — -

Ne

electfonics

Server.2

Arbitrary Unit

—

=

107
1%
107
107
107

1077

M o o e e s e A s e a s e A AREARES
- — PDS1500, Tr =10
multi 1
—— PDS1500, Trmum=45
r —— CAENVITSI, Tr_ =45 1
-
-
.
r
T |
0 | 2 3 4 S 6 7
Energy [MeV]
17



.I Muon flux measurement from the water phase

« The 1-ton detector observed muons with an average energy of 350 GeV using the slow-LS. In
addition, the water-phase dataset enables muon detection via Cherenkov radiation.
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.I Move the 1-ton detector to CJPL-II

 The 1-ton detector has now been moved to CJPL-II, which is the site of the JNE detector.

Disassembly and transport Assembly in CJPL-II

The outer lead shielding will be added. "



.I Future

‘@

The muon measurement in CJPL-II:

e Muon flux measurement

check.
« Two-point mountain
i i O O
K 'maging. CIPL-T  CIPL-II
/@ Testing the new LS: LS Lic

« Performance testing of

these LS in a larger
detector.

Bi-solvent
LS

Masking box
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Scnilatig Fibre (BCF-12)

Slow fluors
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@ The environmental neutron background:

 Neutrons are one of the .
main backgrounds in JNE. Neutron
« The neutron flux will be LS
measured using high-light  [water

LS or GdLS.
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@ Investigate the direction reconstruction in LS:

Scintillator light

« Waveform analysis to event
reconstruction.

« Scintillation and Cherenkov
light are processed
independently.
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