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Motivations

Physics prospects:

Missing data support in the transition from vacuum to matter in
solar neutrino oscillations. New physics there?

U/Th/K ratios inside the Earth with geoneutrinos?

Valuable information in Diffusive Supernova Neutrino
Backgrounds/Supernova relic neutrinos to be decoded?

Technological readiness:
Water Cerenkov detector: low light yield but directionality.
Liquid scintillator detector: high light yield without directionality.

Slow liquid scintillator: Cerenkov + Scintillator signals to improve
particle identifications!

China Jinping underground laboratory offers the opportunity.
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Meetings and Pre-collaboration

1.2015, 2017 two international
workshops

2. Pre-collaboration:

Tsinghua, SYSU, Queen’s University,
UCAS, Guangxi University,
Shandong University, BNL,
University of Maryland, Technische
University of Dresden, University of
Mainz, Charles University,
University of Michigan, Nanjing
University, Wuhan University

no N\ I \1trINo aneﬂment 2017
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A chance
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A slow liquid scintillator recipe realized in THU
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Physics prospects

* Solar neutrino oscillations+MSW matter effects in the transition region.
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* Detection of geoneutrinos to probe the geochemical contents inside the Earth.
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* DSNB neutrino detections with different recipes.
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Accumulate experience with 1-ton prototype detector

1. Measure fast neutron background

2. Test detection material: water, LS, and slow LS
3. A low bkg. facility
4. Reconstruction

1 ton liquid scintillator-
Transparent acrylic vessel
Water-

30 8" PMTs.

Black non-reflective shielding
FADC 10 bit 1GS/s

Lead shielding :
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214Bj events in the prototype

1. Prompt-delayed distance cut
2. Prompt and delayed energy cut
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Background levels in the prototype detector

Assuming all later Bi214 from U238 (90 days after beginning)
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Cosmic muons hit the detector
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Cosmic muons hit the detector

Total PE: 12102.37 PEmax2Sum: 0.0681

Entries (bin size=1500)
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High energy event detected Event display

100 - 300 MeV (saturated) Color -> PMT hit time

Energy scale ~60 PE/MeV Size -> Charge

Shape understood Consistent with muon pattern
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* A 200-ton prototype will be built next year to measure
geoneutrinos first.

e The 200-ton prototype can test all parts for PMT, scintillator,
mechanical structure etc.

e A kiloton detector 1s 1in schedule.
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Summary

* Good to push forward the Jinping neutrino experiment to
study solar neutrinos, geoneutrinos and DSNB neutrino.

* Adopt the slow liquid scintillator to read Cerenkov +
Scintillator signals for particle identifications.

* 1-ton prototype detector has been running since May in 2017.
Preliminary analysis of background levels done.

* Welcome to work together on the neutrino experiment in
Jinping underground laboratory.

More information in the poster session:
* Preliminary design study for Jinping neutrino experiment by Wentai Luo.
» Detection of electron anti-neutrino at Jinping by Jinjing Li.

Thanks for your attention!
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Monitor of light sensors in the prototype detector

Gain VS Time DarkNoise Rate VS Time
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PMT dark noise has settled down

PMT gains are set uniformly to 5k-10k
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214Bj events in the prototype
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Cosmic muons hit the detector

Trigger ID: 218936

Possible muon
incident directio

Rise time [ns]

246,00 249,00 52,0 ; 261,00
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Neutrino detections

Solar neutrino detection

° The electron is selected
° e 7 and its energy is measured
_, | —> _.
N\ 4 A\ 4

with liquid scintillator and
@ 1s related to original
Geo and SNe neutrino detection

neutrino

e The positron and neutron
e . o 7 @  are selected and positron

T~ energy 1s measured with

o liquid scintillator,
W
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