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Neutrino Physics

Neutrino properties
Proposed by Pauli in 1930.
Spin 1/2 neutral elementary particles.
Interact via weak interactions.
Massless in Standard Model.
Sources:
- Solar neutrinos
- Atmospheric neutrinos
- Cosmic (Relic, supernova,...) neutrinos
- Reactor (anti)neutrinos
- Accelerator neutrinos
- Geoneutrinos
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Neutrino Oscillations
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Neutrino oscillation probability (3 flavor case):
Pνα→νβ

(L, p) =
∑

j,k UβjU∗αjU∗βkUαke−i∆m2
jk

L
2p ,

θ12, θ23, θ13 : neutrino mixing angles
δ : leptonic CP-violating phase
m1, m2, m3: mass eigenvalues
∆m2

jk = m2
j −m2

k : neutrino mass squared difference
Unknowns:

Which neutrino is the lightest?
δ?

Normal Ordering Inverted Ordering
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Flavour states Mass states



JUNO Experiment
Neutrino experiment based in South China.
Surrounded by various Nuclear Power Plants.
Primary goal to determine Neutrino Mass Ordering.
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Neutrino detection & µ background

ν̄e detection
Inverse beta decay reaction is
used to detect ν̄e
(ν̄e + p −→ e+ + n).
IBD events: ∼ 83/day.

µ crossing CD
Muons are one of major
backgrounds.
Tracking muon is the key.
Cosmogenic isotopes
(9Li/8He): ∼ 84/day.
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