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𝑝𝑝𝑝𝑝𝑄𝑄EC = 232.4 keV

Low threshold

V.A. Kuzmin, Sov.PhysJ.ETP 22 (1966) 1051-1056 

𝟕𝟕𝟕𝟕𝐆𝐆𝐆𝐆 as solar neutrino detector
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≈ 20% deficit at 4𝜎𝜎 Baksan Experiment on Sterile Transitions
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𝐷𝐷Inner = 133.5 cm

𝐷𝐷Outer = 218 cm

BEST Collaboration, Phys. Rev. Lett. 128, 232501 (2022)
BEST Collaboration, Phys. Rev. C 105, 065502 (2022)
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Baksan Experiment on Sterile Transitions

6



Most precise determination of 𝟕𝟕𝟕𝟕𝐆𝐆𝐆𝐆 neutrino capture 
cross sections for 𝟓𝟓𝟓𝟓𝐂𝐂𝐂𝐂 and 𝟑𝟑𝟑𝟑𝐀𝐀𝐀𝐀 sources

Ground-state contributions extracted from 
Inverse electron-capture reaction

New effects: weak magnetism, radiative corrections

Image: Nico Roper/Quanta Magazine

What Could Explain the Gallium Anomaly?
Featured in Quanta Magazine

Elliott, Gavrin, Haxton, Ibragimova, & ER, Phys. Rev. C 108, 035502
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𝜏𝜏1
2

71Ge = 11.465 ± 0.008 days

𝜎𝜎g.s.
51Cr = 5.39 ± 0.08 × 10−45 cm2



Most precise determination of 𝟕𝟕𝟕𝟕𝐆𝐆𝐆𝐆 neutrino capture 
cross sections for 𝟓𝟓𝟓𝟓𝐂𝐂𝐂𝐂 and 𝟑𝟑𝟑𝟑𝐀𝐀𝐀𝐀 sources

Krofcheck et al., Phys. Rev. Lett. 55, 1051 (1985)

Excited-state contributions extracted from 
charge-exchange reaction 71Ga(𝑝𝑝,𝑛𝑛)71Ge

New effects: weak magnetism, radiative corrections
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Elliott, Gavrin, Haxton, Ibragimova, & ER, Phys. Rev. C 108, 035502
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Excited-state contributions extracted from 
charge-exchange reaction 71Ga(𝑝𝑝,𝑛𝑛)71Ge

New effects: weak magnetism, radiative corrections
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Elliott, Gavrin, Haxton, Ibragimova, & ER, Phys. Rev. C 108, 035502
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Effective operator

Excited-state contributions extracted from 
charge-exchange reaction 71Ga(𝑝𝑝,𝑛𝑛)71Ge
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Elliott, Gavrin, Haxton, Ibragimova, & ER, Phys. Rev. C 108, 035502
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Excited-state contributions extracted from 
charge-exchange reaction 71Ga(𝑝𝑝,𝑛𝑛)71Ge

New effects: weak magnetism, radiative corrections

Most precise determination of 𝟕𝟕𝟕𝟕𝐆𝐆𝐆𝐆 neutrino capture 
cross sections for 𝟓𝟓𝟓𝟓𝐂𝐂𝐂𝐂 and 𝟑𝟑𝟑𝟑𝐀𝐀𝐀𝐀 sources
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Elliott, Gavrin, Haxton, Ibragimova, & ER, Phys. Rev. C 108, 035502
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Bahcall’s cross section:

𝑅𝑅 = �0.79 ± 0.05,  Inner Volume
0.77 ± 0.05,  Outer Volume

Our cross section:

𝑅𝑅 = �0.81 ± 0.05,  Inner Volume
0.78 ± 0.05,  Outer Volume

𝜎𝜎 51Cr  2.4% smaller than Bahcall’s cross section

Elliott, Gavrin, Haxton, Ibragimova, & ER, Phys. Rev. C 108, 035502

Most precise determination of 𝟕𝟕𝟕𝟕𝐆𝐆𝐆𝐆 neutrino capture 
cross sections for 𝟓𝟓𝟓𝟓𝐂𝐂𝐂𝐂 and 𝟑𝟑𝟑𝟑𝐀𝐀𝐀𝐀 sources

Excited-state contributions extracted from 
charge-exchange reaction 71Ga(𝑝𝑝,𝑛𝑛)71Ge

New effects: weak magnetism, radiative corrections

Result

Image: Nico Roper/Quanta Magazine

What Could Explain the Gallium Anomaly?
Featured in Quanta Magazine
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Branch to 71Ge up to 8.46 MeV
Solar neutrinos can excite many states of 71Ge
• Up to and beyond neutron separation threshold

How do these improved calculations apply to capture of solar neutrinos?
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Strong physics enhances 
inferred GT response 

Correction factor
Shell-model response functions
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Cross sections Expected capture rates (different solar models)

𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 
𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮𝐮
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Expected capture rates (different solar models)

𝒈𝒈𝑨𝑨 precision 

Cross sections
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Expected capture rates (different solar models)

States above 𝑺𝑺𝒏𝒏 
decay to 71Ge

Cross sections
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20% fewer neutrino captures than predicted

Cross section reanalysis affirms anomaly

Summary
Collaborators: Steve Elliott, Wick Haxton, Vladimir Gavrin, 
Tatiana Ibragimova The Gallium Anomaly

Reduced uncertainties by factor of 𝟐𝟐 − 𝟑𝟑

Increased cross section for high-energy neutrinos by ≈ 𝟏𝟏𝟏𝟏𝟏

Collaborators: Wick HaxtonSolar neutrino capture
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