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Figure 6: Calibration workflow. Datasets are (currently) from JUNO Monte Carlo simulation.
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Figure 1: A scheme view of the JUNO detector(left) [1] and JUNO PMT(right)
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Reduce the difficulty of fitting and improve fitting accuracy
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𝑇𝑗 𝑇𝑗 + Δ𝑇No PE in −∞, 𝑇𝑗 :

exp −𝑅𝑗 𝑇𝑗 Δ𝑇 𝑅𝑗 𝑇𝑗 ΔTOne PE in 𝑇𝑗 ,𝑇𝑗 + Δ𝑇 :

𝑵𝒋 − 𝟏 PEs in 𝑇𝑗 + Δ𝑇, +∞ :
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Figure 8: P-P plot of 𝑅3(left)and
time bias histogram(right).
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Figure 5: Use 96 order 

Legendre and121 order 

Zernike polynomials to

express 𝑅𝑗 𝑡 ; 𝑟 ,𝜃𝑗 .

(a) shows the position

response (time integration);

(b) shows the time

response𝑅 𝑗 𝑡 ; 1,𝜋/4 .

Determine neutrino mass hierarchy at 3-4σ significance

Measure neutrino oscillation parameters(better than 1%)
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Reconstruction  methodology of point-source events Application:

JUNO 3-inch PMT
with first PE time 
and charge readouts

• considers dependence of scintillation light time response curve on PE(photoelectron) number
• pure probabilistic, deduced from first principles
• follows naturally from the time response curve and is unbiased

Normal hierarchy(NH) or inverted hierarchy(IH) for mass eigenstate

Model-independent way to probe new physics 

The determination of mass hierarchy is helpful for: 

defining the goal of neutrinoless double beta decay

test the standard three-flavor neutrino model

e.g., test the unitarity of the MNSP matrix

narrow down the parameter space of the effective mass of the 
neutrino double beta decay

measuring lepton CP-violating phase

(For JUNO)Medium baseline (~50 km) reactor antineutrino oscillation

relies on


