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Reactor neutrino Physics
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SBL reactor experiments
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Table 1. Comparison of some of the parameters of the Double CHOOZ, RENO and
Daya Bay experiments. P, stands for the total reactor thermal power.

Pep [GW nGd Larget-. mass Overburden Data-taking

) ' | @ far site [tons] | (near/far) [mwe] | (start-end)

Double Chooz 8.6 8.3 80/300 2011-2017
RENO 16.4 15.4 90 /440 2011-2021
Daya Bay 17.4 80 270/950 2011-2020
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SBL reactor experiments-Results
dMain results

»1st observation (starting with Daya Bay ‘12) of 8,5 + 0 at > 5 o level

> Thanks to rate and spectral shape analyses, 8,5 and Amj3, estimate
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SBL reactor experiments - Results 2
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Future of SBL experiments
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Open question: the mass hierarchy
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The mass hierarchy determination
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Spectrum dependence upon the Mass Hierarchy
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The JUNO experiment
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Collaboration established on July ‘14
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The JUNO detector

Top muon veto
Scintillator panels

Outer water
tank
Muon Cherenkovjis

veto . ..é, v 3EML%’A’\ \\‘\

\\ /yﬂgﬁ g‘MVAW Underground detector:
Steel structure ¥ S e e i ==\ more than 700 m of
Holding PMTs \\ VEIEHN@K“"\"‘/‘/ /
~20000 x 20° [ //‘.wzummrx s P, g A= NN\ rock overburden.
~25000x 3" [ANS |7/ | !V’”/ AN
//'?Albﬂ \/\’ N .
Acrylic spherd S ‘ﬂ’ LA | /// 20 kton Liquid

diameter: 35.4mE¥ ' \/ N o
/ A . : / //// scintillator

/; \ (LAB+PPO+BisMB)
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LS mass 20 ton ~ 300 ton ~ 1 kton 20 kton
Coverage 12% ~ 34% ~ 34% >T75%

Energy resolution 7.5%/\E ~5%/E ~ 6%/E ~3%/E

Light yield ~160 ~ 500 ~250 ~1200
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JUNO main features and milestones of the analysis
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Mass hierarchy sensitivity at JUNO
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Mass and mixing parameters with JUNO

Very high statistics and very good E resolution

l

Precision measurement of mass and mixing
(at subpercent level for 3 oscillation parameters)

Oscillation Parameter Current Dominant JUNO
accuracy | experiment(s) Potentiality
( global 10)
Ami2112 2.2% KamLAND 0.6%
Amleel2 — cosT2 8J12 Aml3112 +sin72 ai12 2-4‘% MINOS 0-4"0-5%
Ami3272 |
sinf2 812 5.4 SNO 0.7%




Other nutrino physics topics with JUNO

 Solar neutrinos
JUNQO’s advantages: large mass, very good E resolution, radiopurity.
Main caveats: cosmogenic and radioactive bckg.
Studies of: "Be (interesting for solar metallicity); B (solar metallicity; test of
LMA pattern and search for Non Standard Interactions); hep v

d Supernova burst & diffuse Supernova neutrinos

1 Geoneutrinos
Estimation of radiogenic contribution to Earth heat power and test of
Earth’s geochemical models.

JUNQ’s advantages: size, radiopurity, depth.
1 year of JUNO data > KL + BX + SNO+

d Atmospheric neutrinos
Difficult, but not impossible task

] Exotic searches

Search of isotropic and non isotropic Lorentz Invariance Violation,;
Proton decay (mainly Susy inspired channel); etc.



