Workshop of Jinping Neutrino Experiment 2026

Constraining geo-models with

geoneutrino measurements

Ruohan Gao, Bo Tian, Yao Sun

China University of Geosciences, Beijing



Probe Earth’s interior with geo-neutrino

JUNO liquid
scintillator

Vot pt—>n+e’

> 10'g Reaction—-—-- 238 series
= _ Threshold- iz?Th series
4 B Energy ~~~ 'K
@ "/Er.. “""'i:“_. _________ -L.._
£ E 100FE Bt L s S
n n g o B Ve N A ‘-..__h\\
* Production of Geo-neutrino - 74 N |
o
& Q . | I
2887 — 26Ph 4 8+ 6e” + 67, + 51.608MeV 5 ol i i
@ C “"‘\\
22Th —— 28Ph 4 6 +4e” +4p, + 42.652MeV £ ' | | ~
z | !
407, 89.3% 40 — = . | i
K% Ca-+e +V +1'511Mev 1|||||1|||1|||| |I||§||Il11|lllil1|l
) (from S.T. Dye) 10 s ™0 15 20 25 30 35

_ 10.7%
0K +e —5 40Ay + Vg + 1.505MeV Antineutrino energy, E, (MeV)



The importance of detecting U and Th

 Heat produced by the radiogenic decay of
U and Th drives plate tectonics.
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The importance of detecting U and Th

U in Granites
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Examine other
geoscience models
using geoneutrino

« Geologic processes redistribute U and Th in Earth’s crust and mantle.



dea el

» Tomography » Forward modeling

Geo-models

examine calculate
Measured Predicted

ge0-v geo-v




Inputs for geo-neutrino signal prediction

I Activity and number of produced geoneutrinos ‘ Volume of source unit
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Geochemical models

e U and Th abundances of source unit
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Strategy flow chart
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LOC geochemical model: Vp ---> lithology proportion
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LOC geochemical model: element abundances of different lithology
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LOC geochemical model: reduce variables

K-means
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LOC geochemical model: average abundance of each cell
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U (ppm)

Comparison between Cathaysia (JUNO) and Tibet (Jinping)
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Southeast China
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Geoneutrino measurements will examine our geo-models
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Thank youl!
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