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Historical Short-Baseline Anomalies
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Beyond 3-ν oscillation: Sterile neutrinos

Explanation of short baseline oscillations: 

eV-scale sterile neutrinos (which have mixing with active mass eigenstates)
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Reactor Antineutrino Anomaly
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HM fluxes (conversion method) v.s. data

Giunti, YFL,Ternes, Xin, arXiv: 2110.06820
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Recent developments

(1) "5 MeV bump" (cannot be explained by oscillation) questioned 
the theoretical reactor model (HM model).

(2) New development in theoretical models 
➢ New summation model
➢ KI (Kurchatov Institute) correction to the conversion model

(3) New development in experimental measurements
➢ Fission evolution data from Daya Bay & RENO
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New reactor flux models
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2019: EF fluxes (summation method)

Giunti, YFL,Ternes, Xin, arXiv: 2110.06820
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2021: KI fluxes (conversion method)

Giunti, YFL,Ternes, Xin, arXiv: 2110.06820
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2019: HKSS fluxes (conversion method)

Giunti, YFL,Ternes, Xin, arXiv: 2110.06820
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Reactor fuel evolution data
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Model v.s. Data Comparison

Giunti, YFL,Ternes, Xin, arXiv: 2110.06820

A global fit of all reactor rates + evolution data shows

The EF (summation model) and KI (conversion) models are the best ones! 
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Limits on the SBL mixing
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Gallium Anomaly
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Gallium Anomaly
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Gallium Anomaly
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Cross section
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Cross section: contribution of excited states?
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Cross section: 71Ge decays

Giunti, YFL,Ternes, Xin, arXiv: 2212.09722

See a similar study in 
Brdar, Gehrlein, Kopp, 2303.05528

➢ New measurement of 71Ge life 

time: Collar, Yoon, 2307.05353

11.46 ± 𝟎. 𝟎𝟒 𝐝𝐚𝐲𝐬

➢ New decay branch to unknown 
71Ga states: 

< 0.4% BR (v.s. 10% BR for GA)

➢ Relative EC rates from different 
atomic shells:

PL/PK = 0.125±0.008 (v.s. 0.117)

All nuclear aspects of Ge are NOT
viable!
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Gallium – Solar neutrino tension

Giunti, YFL,Ternes, Tyagi, Xin, arXiv: 2209.00916
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Gallium – Reactor rates tension

Giunti, YFL,Ternes, Tyagi, Xin, arXiv: 2209.00916
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Gallium – Reactor spectral-ratio tension

Giunti, YFL,Ternes, Tyagi, Xin, arXiv: 2209.00916

NEOS+PROSPECT+DANSS

+STEREO+Bugey-3
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Beyond Simple 3+1 mixing scheme
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Conclusion

The Reactor Antineutrino Anomaly, discovered in 2011, is 
practically resolved with a reduction of the 235U flux.

➢ This consensus is supported by new summation model, by the KI 
correction to conversion model, and by global fit of reactor data 
(including evolution data).

➢ Solution (not yet) to the spectral anomaly may change the game.

The Gallium Neutrino Anomaly, discovered in 2007, has 
been revived by the BEST result. 

➢ No viable solution from nuclear physics yet

➢ Strong tension between Gallium and reactor (solar) data

The global fit of light sterile neutrinos (see backups)

➢ strong disappearance and appearance tension  

Thank you for your attention!
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Extras
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Reactor Flux Calculations
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Summation (ab initio) Method
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Conversion Method
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Model Indep. Measurements at Reactors
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Model Indep. Measurements at Reactors

Giunti, YFL,Ternes, Tyagi, Xin, arXiv: 2209.00916
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3+1 Appearance vs Disappearance
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Appearance (νμ→ νe) channel

MicroBooNE, 2210.10216, 

See also Xiangpan Ji’s talk
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Disappearance (νµ) channel
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Global Appearance-Disappearance Tension

1508.03172
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New Dedicated Experiments


