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Outline 

² Jinping underground lab 
² Neutrino physics possibilities at Jinping 

ü Low energy neutrino physics 
• Solar neutrinos 
• Geo-neutrinos 
• Supernova relic neutrinos 

ü High energy neutrino physics   
² Summary 
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Jinping underground lab 
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Jinping  Dongguan 
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Xichang Airport 

Jinping  
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  Jinping Phase I     

2375m 

8750m 
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Jinping Phase II 

JP-I JP-II 
施⼯工量 4000 m3 131000m3 

电⺴⽹网容量 70 kVA 1000 kVA 
空⽓气交换量 2400 m3/h 40000 m3/h 

交通洞 引水洞 2#辅引支洞 

1#辅引支洞 

排水洞 

Four 12x12x150m tunnels 
To be finished in 2015  
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JP Rock Background 

   (Unit：Bq/kg) K-40 Ra-226 
(609keV) 

Th-232 
(911keV) 

JP Rock Sample  < 1.1 1.8±0.2 < 0.27 

Beijing Normal  
Ground Level ~600 ~25 ~50 
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Muon Flux vs. Overburden 

Homestake Jinping 

Sudbury 
Gran Sasso 

Kamioka 
Soudan 

 hr0.03m1.16 12 −−±=µR

Rµ = 5.37 ± 0.41 m−2hr−1  

122 hrm107.0~ −−−×µR

 hrm100.031.19 12-2 −−×±= ）（µR
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Reactor Neutrino Map(2012) 
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Jinping 
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Reactors Around Jinping 

Jinping 
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Reactor Neutrino Background 
Jinping 

Rreactor = 0.3 TNU now 
Rreactor = 1.1 – 2.3 TNU, 10 years later 

Gran Sasso 
Rreactor = 31.2 TNU (measurement) 
Rreactor = 30.4 TNU (our estimate) 

Kamioka 
Rreactor = 2.0 TNU now 

SNO 
Rreactor > 15.0 TNU 
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Mantle/total Geo-neutrinos 

Jinping 

doi:10.1155/2012/235686 
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Solar ν’s Path length in Earth 
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Summer Winter 
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Findings 
ü Thickest overburden leads to the least 

cosmic background 
ü Far away from nuclear power plants results 

in the least reactor neutrino background 
ü Closest to the equator gives the longest path 

length and highest electron density through 
the earth 

ü Nearby hydraulic power plants and Yalong 
river provide the enormous convenience 
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Neutrino Physics Possibilities 
at Jinping 
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arXiv:1310.4340 
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Low-energy neutrino physics 
I. Solar neutrino physics 
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Solar Neutrinos at SK 

①  External	
  bkg	
  (PMT,	
  rock…)	
  	
  
②  Radon	
  222Rn	
  
③  Reactor	
  neutrinos? 

SpallaBon	
  	
  
background	
  6.5	
  MeV 
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Solar Neutrinos at Borexino  

µ + 12C→ µ + 11C+ n
11C→ 11B+ e+ +ν e (τ 11C

= 29.4min, Q = 0.98MeV)

Cannot be removed by any 
purification procedure 

Cosmic-induced background  
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Day-Night Difference 

2.7σ indication @SK 

(−3.2 ± 1.1stat ± 0.5syst)% 

PRL	
  112,	
  091805	
  (2014) 

ν Sun
θZ
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hep Solar Neutrinos  
PHYSICAL	
  REVIEW	
  D	
  73,	
  112001	
  (2006) 

SK-­‐I，1496	
  day 

φhep < 73×10
3cm−2s−1 @90%CL
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Low-energy neutrino physics 
II. Geo-neutrino physics 
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Geo-neutrino Spectrum 

Reactor	
  	
  
neutrinos 
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Geo-neutrino Measurements  
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Low-energy neutrino physics 
III. Supernova Relic neutrino 

physics 
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Supernova Relic Neutrinos 
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Current Approach 
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Expected Sensitivity at Jingping 

Energy range 0~50MeV 
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A By-Product of SRN Searches   

No measurement for E < 100 MeV 
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High energy neutrino physics 
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Sensitivity to MH 

INO	
  report 
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MH Study W/ Charge Information 
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INO	
  report 



 W/ Directional Information 
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INO	
  report 



Expected Sensitivity 
arXiv:1311.1822 

Ø  Jinping may have a similar sensitivity as INO 
Ø Limited by low statistics and energy resolution 
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Summary 
ü Jinping is the best underground lab in view of 

overburden, cosmic flux, reactor neutrino 
background, path length in earth, power and 
water supply…  

ü Best place for solar neutrino expt. 
ü Best place for supernova relic neutrino expt. 
ü Best place for crustal geo-neutrinos expt. 
ü A present available place to determine MH 

with less engineering challenges  
ü … 
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