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pp neutrino analysispp neutrino analysis

Neutrino energy: < 420keV

Electron recoil energy: < 264keV

This analysis threshold: 165keV
(cmp. design thresh. 250KeV, radiochem. exp. 233keV)
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1414C background issuesC background issues
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pp neutrino resultspp neutrino results

Rate = 144±13(stat)±10(sys) c/d/100ton

Nature, Vol. 512, Aug 28, 2014

Null hypothesis rejection: 10σ

Expected: 131±2 c/d/100ton

Interpretations:
1. If you believe SSM: 

● confirms MSW-LMA
2. If you believe MSW-LMA:

● confirms SSM
3. If you believe both: 

● the sun is stable over 105 
time span
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Still missing:
CNO neutrinos
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Geo

Reactor

77 golden coincidences
907±44 ton x year

S
react

 = 96.6 ± 15.9 TNU
Expected = 87 ± 4 TNU (after oscillations)

PRD 92 (2015) 031101(R)
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PRD 92 (2015) 031101(R)

43.5 ± 11.1
(data)

9.7 ± 1.3
(geological

survey)

13.7 ± 2.5
(model)

20.9 +15.1
-10.3

(likelihood)

No mantle contribution 
excluded at 98% C.L.

Heat

N
eu

tr
in

o
 f

lu
x Fully radiogenic

Compatible with different BSE flavors 
and mantle elemental distributions
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144Ce-Pr antineutrino generator up to 3MeV

Inverse Beta Decay detection tuned by geo-neutrino analysis

“long” half life: 285d

Activity : ~100kCi, > 1013 anti-nu /s 

Must be determined at 1% precision: two calorimeters
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Conclusions and outlookConclusions and outlook

✔ Borexino is taking data regularly since 2007:
✔ The background levels are unprecedented and still improving.
✔ Phase-I brought fundamental results over a broad range of solar 

neutrinos (7Be, 8B, pep, CNO limits) and geo-nu.
✔ We are now in Phase-II since 2012: 

✔ pp-neutrino flux accomplished
✔ First direct observation of neutrinos from the primary proton-

proton fusion reaction taking place in the Sun's core.
✔ upcoming: CNO flux measurement (or stronger limits):

✔ first confirmation of fusion process that powers most stars.
✔ it could resolve the solar “metallicity problem”.

✔ Also pep, 7Be, 8B and geo-neutrino more stringent measurements.
✔ SOX project will test indications for sterile neutrinos with a 144Ce-

Pr source

DONE

2016

2017



  

Geo-nu systematicsGeo-nu systematics
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