Neutrino Pnhysics:
T'heory and Experiments

L.ecture o: Reactor neutrinos

Christian Buck, May 21th, 2025



KamILAND oscillation data

Survival Probability
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Daya Bay oscillation data

Best fit
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Oscillation in 3-neutrino framework
XQian et al., Rept Prog Phys. 82 (2019) 3, 036201

Example of 3 MeV v, Oscillation
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Allowed parameter reglons

Reactor versus solar data
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Flavor content of mass eigenstates
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Global fit results

http://[wwwnu-fit.org

Normal Ordering (best fit) Inverted Ordering (Ax® = 6.1)
bfp 1o 30 range bfp 1o 30 range

0.30875013 0.275 — 0.345 0.308 0015 0.275 — 0.345
33.681 070 31.63 — 35.95 33.68 570 31.63 — 35.95

0.4707501% 0.435 — 0.585 0.55010 012 0.440 — 0.584
43.3759 41.3 — 49.9 47.979-7 41.5 — 49.8

0.022151 0 000se  0.02030 — 0.02388 | 0.022317000028  0.02060 — 0.02409
8.567011 8.19 — 8.89 8.597011 8.25 — 8.93

21212° 124 — 364 274722 201 — 335

7.49101% 6.92 — 8.05 7.49101% 6.92 — 8.05

+2.51310020 42451 — +2.578 | —2.48410020 2547 — —2.421




Mass hierarchy

JUNO experiment

6 years of data taking —— No oscillations

Only solar term
—— Normal ordering

Top Tracker (TT) Calibration house .
—— |nverted ordering

Connecting bar

Acrylic Vessel
Central Detector (CD) PMTs

Acrylic Node
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Veto PMTs
] Stainless Steel (SS) structure

Broad physics program: solar, SN, geo, atmospheric, proton decay,...



Big Bang theory

11th episode, 5th season "The Speckerman Recurrence.
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