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Chemical reservoirs

Figure S1 shows the Earth’s chemical reservoirs in the geoneutrino emission model setup, including references to
the compositional models. Chemical abundances of K, Th, and U are listed in Table 3 of the paper.

Alternative BSE compositional estimates

Our reference geoneutrino emission model uses Bulk Silicate Earth composition of 280 4= 60 ppm K, 80 4= 13 ppb Th,
2044 ppb U? and generates 20 -4 TW of radiogenic power (i.e., a medium-Q model'%!?), contributing less than
half of Earth’s surface heat flux. To investigate the full spectrum of proposed Silicate Earth compositions, we follow
our previous work!? and construct two additional models which differ from the reference model by having a smaller
or a larger amount of heat-producing elements and the corresponding geoneutrino emission from the mantle. The
low-Q model composition is 146 + 39 ppm K, 43 +4 ppb Th, 12 + 2 ppb U, which outputs 11 =2 TW of radiogenic
power. The high-Q model composition is 350 + 35 ppm K, 140 £ 14 ppb Th, 35 =4 ppb U, which outputs 33 £3TW
of radiogenic power. The prospects of discriminating between the models using combined analysis of geoneutrino
measurements are illustrated in Figure 4 of the paper and detailed below.

Mantle result from combining Kamland and Borexino measurements

KamLAND’s most recent geoneutrino measurement'*, expressed in TNU, is 30.7 4 7.5 TNU. Borexino latest
results is 43.5f%3:§ TNU'. As we do not know the actual statistics of the results, we assume symmetrical Gaussian
uncertainties and use measurement data points 30.7 == 7.5 TNU (Kamland) and 43.5 £ 12.1 TNU (Borexino). Our
geoneutrino emission model predicts the lithospheric flux to be 26.5+4.1 TNU at KamLAND and 33.2+5.1 TNU at
Borexino. Combining the current total geoneutrino measurements and lithospheric flux prediction from KamLAND
and Borexino yields a mantle result of 6.0 7.2 TNU.

Mantle result from combining simulated measurements at 5 detectors

We use our geoneutrino emission model to construct a simulated dataset for combined analysis at the five detectors
expected to measure by 2025: KamLAND, Borexino, SNO+, JUNO, and Jinping. We assume that the detectors
measure the total geoneutrino flux predicted with the emission model and the measurement uncertainty is estimated
as follows. KamLAND is expected to reach 11 % measurement uncertainty in additional 7 years of counting'®.
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Figure S1. Sketch of layers of the Earth model. CC = Continental Crust, OC = Oceanic Crust, CLM = Continental
Lithospheric Mantle, DM = Depleted Mantle, EM = Enriched Mantle. Geometry (i.e., laterally varying thickness of
crustal layers) and rock density in the crust are taken from CRUST1.0' model. Additionally, Supplementary

Table S2 shows result calculated with LITHO1.0> model of the lithosphere. Depth-dependent density from PREM?
in used in CLM, DM, and EM. Different color means different composition, uniform within each reservoir, obtained
from estimates in Table 3 of the paper: R&G 2014%, Plank 2014°, White & Klein 2014%, Huang et al. 20137,
Arevalo & McDonough 20108, and Arevalo et al. 2009°.

Uncertainty of JUNO measurement was estimated at 6 % after 5 years of live time!”. Jinping is expected to provide
a measurement with uncertainty of 4 % after an exposure of a 3-kiloton target mass over 5 years'8. We estimate
the uncertainty of SNO+ result to be 9 %, obtained as the statistical uncertainty of 20 counts per year over 6 years.
Similarly for Borexino, we extrapolate the statistics of existing measurements and predict an uncertainty of 13 %
after additional 6 years of live time. Using the simulated measurements and lithospheric prediction, we combine
the data from all five detectors which yields a mantle result of 8.2 +£2.9 TNU for the reference model (medium-Q
model). Resulting mantle flux for the low-Q model is 1.8 +2.7 TNU, and the high-Q model gives 17.1 £3.1 TNU.

Table S1. Predictions of total and lithospheric geoneutrino flux and values of the assumed measurement
uncertainty at the five detectors.

Rad. power KamLAND JUNO Borexino SNO+ Jinping

™ TNU TNU TNU TNU TNU
Lithospheric geoneutrinos 8.2 26.5+4.1 30.6+4.7 332+5.1 36.0£54 504+7.7
Total geoneutrinos, low-Q model 11.4 28.5 32.5 349 37.6 51.7
Total geoneutrinos, medium-Q model 20.4 34.8 38.9 414 44.2 58.5
Total geoneutrinos, high-Q model 33.7 443 48.4 50.9 53.7 68.0
Assumed measurement uncertainty 11% 6 % 15 % 9 % 4 %
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Alternative model of lithosphere

We test two different models that describe the structure of the lithosphere: CRUST1.0! (C1) and LITHO1.0% (L1).
As we already mentioned in Methods section of the paper, C1 describes the crust as 1° x 1° stacks of 6 tiles of
a given thickness and uniform density. L1 uses similar vertical layering, but its lateral parameterization is an
icosahedron-based tessellation with interpolation between nodes. L1 also gives the structure of the Lithospheric
Mantle layer immediately below the Moho, which below continents describes the CLM of laterally varying thickness.

Neither C1 nor L1 provide uncertainties on the thickness of crustal layers or rock density. We expect these to be
on the order of 5-10 %. Our geoneutrino flux results reflect only uncertainties in chemical abundances. Magnitude
of uncertainty on the crustal structure can be deduced from comparison of results using the two different crustal
models. The C1-based model predicts a geoneutrino flux of 50.4 +7.7 TNU from the lithosphere at Jinping location
(Table 1), while L1-based model prediction is 53.0+ 7.7 TNU (Table S2). This difference is consistent with L1
Continental Crust around Jinping being thicker compared to CC of C1; globally Continental Crust in L1 is 13%
more massive than in C1. The total predicted geoneutrino signal at Jinping in L1-based model is 60.7 +£7.3 TNU
and the mantle (DM+EM) flux is 7.83:3 TNU, i.e., 13 % of the total.

Table S2. Geoneutrino flux at Jinping predicted with lithospheric structure of LITHO1.0.

Reservoir Geoneutrino flux in TNU

Th §] Th+U
Upper CC + sediments | 7.81+0.78 2943+£6.16 37.19+£6.95
Middle CC 3114025  9.14+2.83  12.26+3.08
Lower CC 0374011  091+£027  1.28+0.38
OC sediments 0.03240.002 0.10040.005 0.13240.007
OC crust 0.0124+0.004 0.059+0.018 0.072+0.021
CC +0C 11.334+0.82  39.63+6.78  50.9647.60
CLM | 044707 142708 1.867%
CC + OC + CLM | 11.83+£0.86 41.224+6.83  53.04+7.69
Depleted Mantle ‘ 0.67f8:%g 3.60f8:g% 4.27f(1):?g
Enriched Mantle | 0.8170%3 2.367%13 3.177353
DM + EM | 153705 6.24 298 7.7815 %
TOTAL | 13.354+0.88  47.38+6.46  60.7447.33
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