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GALLIUM ANOMALY OVERVIEW

For more than 30 years, gallium source experiments have observed a persistent 

deficit in the measured 71Ga(𝜈𝑒,e)71Ge capture rate relative to theoretical predictions 

(based on detailed balance), as reported by GALLEX, SAGE, and BEST.

Using exact electron wave functions and phenomenological weak transition 

densities, we find sign-changing profiles that reduce the 71Ga neutrino-capture 

cross section by ∼ 20% , resolving the Gallium Anomaly, while precisely 

reproducing the measured 71Ge half-life, without invoking sterile neutrinos. 

This highlights the importance of accurately determining weak transition densities.
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SHORT-BASELINE NEUTRINO ANOMALIES STANDARD FACTORIZATION                                                         RESULTS

REVISED MODEL: NON-FACTORIZED CALCULATION

These tensions challenge 

the ‘‘3+1’’ sterile-neutrino 

interpretation.
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The Gallium Anomaly could be explained by short-

baseline active-sterile neutrino oscillations with an 

effective ‘‘3+1’’ probability

The gallium-preferred region is in 

tension with reactor (STEREO, 

DANSS, PROSPECT), solar 

neutrino, and KATRIN constraints.

STERILE NEUTRINO INTERPRETATION                                FIT STRATEGY                                                   CONCLUSIONS

Detailed balance avoids the full calculation, which requires both 

leptonic and nuclear wave functions 

This procedure relies on the standard assumption that the lepton wave functions are nearly 
constant inside the nucleus, allowing the leptonic and nuclear parts to be factorized

ADVANTAGE: enables the nuclear matrix element 

to be extracted from the 71Ge half-life 𝑡1/2

the nuclear matrix 
element can be isolated

Relaxing this approximation breaks factorization, requiring the full transition amplitude to be 

computed using exact lepton wave functions and the weak transition density 𝝆𝑻𝑫 𝒓

The transition amplitude is computed using exact lepton wave functions

𝑗0 & 𝑗1: spherical Bessel functions; 𝒈𝜿 𝒓 , 𝒇𝜿 𝒓  large & small Dirac electron radial components.

We investigate which 

phenomenological transition 

densities 𝜌TD 𝑟, Θ  yield a 

cross section capable of 
resolving the Gallium Anomaly.

IBD

EC

Unsolved Physics Problems

https://xkcd.com/3115/

The DG, mDG, and mTG 

transition densities fully 

resolve the Gallium 

Anomaly while satisfying 

the 71Ge half-life constraint. 

Unlike the extended DG 

solution, the compact mDG 

and mTG densities are 

localized near the nuclear 

surface, making them 

more consistent with 

standard nuclear-structure 

expectations.

In this mechanism, 

resolving the Gallium 

Anomaly requires at least 

one node in 𝜌TD 𝑟 .
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