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Jiangmen Underground Neutrino Observatory 
the multi-kton liquid scintillator detector 
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A multi-purpose detector:   
precision oscillation 

parameters and multi-
neutrinos 

New physics tests in low-energy 
oscillation phenomena: 
• Light sterile neutrinos 1405.6540 

• Non-standard neutrino 
interactions 1310.5917, 1408.6301 

• Lorentz and CPT violation 
1409.6970 

• Other Neutrino s: Geo, Super Nova,.. 
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Established in July 2015 
71 institutions/Universities 

571 collaborators 

JUNO collaboration  
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JUNO detector challenges   
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Going 720 m underground 

 Jan 10, 2015, Civil construction kick-off  
 May 26, 2015, Vertical shaft digging started  
 June 22, 2017, Slope tunnel digging accomplished  
 July 1st, 2017, Vertical shaft accomplished 
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JUNO detector 

18,000 20”PMTs  
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JUNO Central Detector 
Acrylic Sphere and Stainless Steel truss 
 

 safety was given a priority 
 260 acrylic panels of 12 cm thickness 
 Total weight: ~600 t of acrylic and ~600 t of steel 
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For more detail please refer 
to Yuekun and Boxiang’s talk. 



Central detector: acrylic vessel bidding 
signed 
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JUNO Muon Veto 

Arrived at China 
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Refer to Poster 139 by 
Christoph Genster 



 Optical coverage: ~78% 
 18,000 large PMTs (20‘‘)  75% 

 15K NNVT MCP 20“ PMT 

 5k Hamamatsu 20“ PMT 

    25,000 small PMTs (3‘‘)  2.5% 
     (double calorimetry + timing) 

20‘‘ 

3‘‘ 

Optimizing light collection 

All the bidding signed (20”, 3”), and receiving 
20” tubes. 
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Electronics and Integration test with 
PMT 

1st prototype demonstration… 
• analogue front-end… 

– baseline, noise, no ringing/overshoot, etc 

• digital front-end… 
– FADC sampling, data handling 

• connectivity (underwater-surface)… 
– cabling, interfaces, etc 

• Digital back-end… 
– DAQ, clock, data-collection, etc 12 

many PE’s pulse 
(data) 



1st 20” PMT Receiving/storage 
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May 17th: 1st NNVT 20” MCP-PMT arriving at Pan-Asia, total 336 tubes in 28 packages 
May 20th: 1st Hamamatsu 20” PMT arriving at Pan-Asia, total 160 tubes in 40 packages 
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At Zhongshan Pan-Asia PMT testing station 



JUNO Received tubes  
@Pan-Asia station  

• Totally 2784 tubes 
– MCP: 4 batches (1344 tubes) 

• 1st: 336 tubes 
• 2nd:312 tubes 
• 3rd: 360 tubes 
• 4th: 336 tubes 

– Hamamatsu: 7 batches ( 1440 tubes) 
• 1st: 160 tubes (batch #5) 
• 2nd: 320 tubes (batch #6) 
• 3rd: 800 tubes (batch #1~#4) 
• 4th: 160 tubes (batch #7)  

Relative DE 
Hamamatsu 

Relative DE 
MCP 

From vender Data sheet 
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• JUNO PMT acceptance test systems are under commissioning  
– all with earth magnetic field shielding 

• Testing system commissioning going on 

Testing 20” PMT 

Visual check Container test system Sample scan station system 

15 



Testing systems 
Commissioning/Testing 
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Hamamatsu 

NNVT MCP 

Christoph Genster 

Preliminary  



Thanks for your 
attention! 
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Backup 
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JUNO calibration system 
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JUNO schedule 
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