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Geoneutrinos



Geo-neutrinos:

New messengers of the Mantle
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BOREX @ 1989 
NC+CC+ES, but too large for LNGS
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The Borexino Collaboration
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• Located at hall C of LNGS, Italy.


• Active volume 280 tons of liquid scintillator

LNGS Borexino

Borexino

The Borexino Detector
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Geo-v Signal seen by Borexino
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Backgrounds — Reactor neutrinos

Baldoncini, Marica, Ivan Callegari, Giovanni Fiorentini, Fabio Mantovani, Barbara Ricci, Virginia Strati, and Gerti Xhixha. “Reference Worldwide Model for 
Antineutrinos from Reactors.” Physical Review D 91, no. 6 (March 2, 2015): 065002. https://doi.org/10.1103/PhysRevD.91.065002.

https://doi.org/10.1103/PhysRevD.91.065002
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Summary of Cuts (eff. ~87%)
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Events after cut



11

Results
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Separate fit of 238U and 232Th
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Significance to mantle geo-v: 2.3 sigma
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Test of hypothetical geo-reactors
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Conclusions

Summary fo BX results• 52.6+9.4-8.6 (stat) +2.7-2.1 (sys) geo-neutrinos 
seen by Borexino in ~3300 days


• Total: 47.0+8.4-7.7 (stat) +2.4-1.9 (sys) TNU


• Mantle: 21.2+9.5-9.0 (stat) +1.1-0.9 (sys) TNU


• Null mantle signal excluded at 99.0% C.L  


