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@ The JUNO Experiment

* Jiangmen Underground Neutrino Observatory

Central detector, water Cherenkov detector and muon tracker

3% /E energy resolution

20 kiloton of LS, ~20,000 20" photomultipliertubes (PMTs) and
~25,000 3" PMTs

Proposed in 2008, approvedin 2013

1.4F
1.2
10—
2
. z: 08 L
, o £ o6 o=
Calibration : , B - o4l o
o LS Filling room { Srus Y 2] A
Pure water room o | S emma it L o2 B ® KamLAN
. - | ‘ 25 I o AmEANNO ~53 km
o R g T o g ! . " ! S - .5
Central detector J oEg Guaﬁg Zhou 10 o 10 10 10
Acrylic sphere VETO Detector 7 X 7 Distance to Reactor (m)
Stainless-steel truss Top Tracker -~ B e,
plastic scintillator wall - ; S
5 et~ L Hong
p < JUNO A Kong Daya Bay
g A ws &
g RS, S
N 53 km
53 km / ; -
Water Cherenkov SHAIL é oem LS
35 kton pure wate oBBE £ BT S
s vrs Yangjiang NPP_ Taishan NPP

--18.4GW

S 1TAGW -



A multi-purpose neutrino
experiment

* Rich physics possibilities Normal Inverted
* Mass hierarchy " solar: 7.510° eV "
* Precision measurement of mixing parameters comospheric: i
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* Exotic searches including nucleon decay, dark matter P
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* Electron antineutrino survival probability in vacuum:
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Neutrino physics with JUNO, J.Phys.G 43, 030401 (2016)



@ The Central Detector
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@ The Liquid Scintillator

* RequirementforlLS

- Low background: *8U < 107 '°g/g, ***Th <10 %5g/g, **Kk <1071 g/g.

- High light yield: Optimize the concentrations of fluors
- Long attenuation length: >20m@430nm
- Purification:

* Absorption, Distillation, Water extraction, Gas stripping.

- Preliminary recipe: LAB + 3g/L PPO + 15mg/L bis-MSB

* LS Pilot Plants experiment

* Pre-study for JUNO LS mass production

* Effects of light emitting substance

* Concentration to light yield and energy nonlinearity
* Check radioactive background

*  Which purification method will be used and how to combine them

N2 purification system 0.020 -

High purity N2

Distillation Tower I_ﬁ 0.015 -
Gas Striping
£ 0010 -
Raw LAB Tank
0.005 -
Purified LS Tank
0.000
Al203 column -0.005

Mixing tank
Water extraction

leam stripping

n

V&cﬂer~ extraction

Disﬂ@ﬂl' .
\ = - B
- I AI262# ;:qlumn‘
y ‘ ““ L N

o

Final Quality Check before Filling

——Raw LAB_Nanjing 201512 4#,20170223
——A1203 column purification LAB_07:00,20170223
— Distillation sample after A1203 column_07:00,20170223

Water extraction sample after AI203 column and Distillation_07:00,20170223

Steam siripping sample after AI203 column, Distillation and water extraction_07:00,20170223

\ Hall 1# replacement system input tank sample(after four purification system)_14:00,20170223
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Wavelength / nm

Attenuation length is ~25m after purification



@ The PMT System

~5,000 20” dynode PMT from Hamamatsu

e ~15,00020” MCP-PMT from NNVT
* Transmissive photocathode + reflective photocathode
* High CE
* Low background glass shell
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¢ ~25,000 3” PMT from Zhanchuang(HZC) R T
* Calibration of non-linear N
response of 20” PMTs Parameters | HZC response
) QExCE* @420 nm | 24% (>22%)
* Help reconstruction for TTS*(FWHM) of SPE | <5ns
H H Peak/Valley ratio of SPE | 3 (>2)
h Igh energy phyS|CS SPE signal width(sigma) | 35% (<45%)
* Help detection of supernova et ine | s
neutrino Non-linearity | <10% @1-100 p.e.
238U <400 ppb
Radioactivity | **Th <400 ppb
40K <200 ppb

SPMT

LPMT



@ Summary

* JUNO has rich physics possibilities with the main goals
to determine mass hierarchy and precisely measure
oscillation parameters.

* JUNO experiment is under construction and is expected
to start data taking in 2020.

Thanks!



