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Bnanagumup Hukonaesuu J/lapuH
— co3paTtenb Moaenu
«M3HavyanbHO boratas Bogopoaom 3emaa» unm «fmapuaHaa mogens 3emnm» (HE)

OH BbicTynan 8 UAN PAH.

OH 3aBewan Ham 6opbby
33 NPaBUIbHYIO MOAENb
3emnu.

Chemical Differentiation of Planets: A Core Issue.
Hervé Toulhoat and Viacheslav Zgonnik. The Astrophysical Journal, 924:83 (18pp),
2022 January 10 https://doi.org/10.3847/1538-4357/ac300b



Predicted Overall Compositions of the Earth in wt% for Major and Minor

Element

Initially
wt%
83.28
1.098
0.046
0.701
0.858
3.214
0.864
2.622
0.308
0.161
0.837
0.026
0.0034
0.156
0.076
5.310
0.015
0.374

Elements
H Escaped
wt%
0
6.579
0.275
4.200
5.141
19.249
5.176
15.702
1.845
0.966
5.015
0.158
0.020
0.935
0.455
31.804
0.093
2.241

H Retained Crust
wit% wit%
4.050 1
6.323 0.35
0.264
4.037 49
4.941 2.4
18.499 2.35
4.974 7.49
15.091 26
1.773
0.929 2.35
4.820 3.52
0.152
0.0196
0.898
0.437
30.566 4.2
0.089
2.153
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CBA3b MOTOKOB re0-aHTUHEUTPUHO C
BHYTPEHHUM TENA0M 3eMAMN.

o 238, 233y, 232Th, *°K decays in the Earth body are the source
of heat and geoneutrinos.

o 238y > 205ph + 8o + 6e + 6V + 51,7 MeV (47,7)
o 232Th- 208ph + 6o + 4e + 4V + 42,7 MeV(40,4)
o 40K>%Ca+e+Ve+1.31MeV prob.0,893
—>%Ar+Y +v,_+1.51 MeV prob.0,1066
HE mogenb: Hy + Hy, = 40 TW, 1% +1.5% - H, = 177 + 265 TW.
BSE mogens: H, + Hy, = 20 TW, H, = 4 TW.

B reo-HayKy BHeApPEH pe3ynbTaTt ycpegHeHUA namepeHna noToka
BHyTpeHHero tenna 3emnan: 472 TW.



Borexino detector

Borexino Detector
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M. Agostinti, K. Altenmuller, S. Appel, et al. (Borexino
Collaboration), Nature 587, 577 (2020);
arXive: 2006.15115 [hep-ex].

« R(CNO)=7.2-1.7 + 3.0 cpd/100t
e R, =493+0.78 (68% C.L)

theory



Prediction 2015, 2020: Borexino will observe
6 + 9 cpd/100tons as CNO-v events.
Expected from CNO-v in SSM is 4.9 cpd/100tons

Geoneutrino and Hydridic Earth model. Version 2. Leonid Bezrukov. INR Preprint:
1378/2014, January 2014, Moscow. arXiv:1308.4163v2 [astro-ph.EP]
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JHepreTMYeCcKU CNeKTp 3NEKTPOHOB OTAAYM NPUN pacCeaAHUN HEUTPUHO
(MM QHTUHENUTPUHO) Ha SINEKTPOHAX CUMHTUANATOPA a AEeTEKTOpE
Borexino. KpacHbim — conHeyHble CNO HENTPUHO, 3€/1EHBIM U CUHUM —
CNO HelToMHO + “°K reo-aHTUHEUTDUHO.

—— Sum of CNO spectra
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Potassium abundance in the Earth and Borexino data. L.Bezrukov,
A.Gromtseva, |.Karpikov, A.Kurlovich, A.Mezhokh, P.Naumov, Ya.Nikitenko,
S.Silaeva, V.Sinev, V.Zavarzina. arXiv:2202.08531 [physics.ins-det](2022)
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New results on CNO neutrinos: what’s new?

What is new with respect to the previous publication (2020)?

Improvement of the MC wich gives the
reference shapes for the fit;

Exposure increased by ~ 33%

Cleaner dataset: we removed the last 6
months of 2016 where contamination
from unsupported ¢'°Po was still high;

More stable temperature - less
unsupported 2'°Po - larger Low
Polonium Field (LoPF) region;

p? < 0.5 m?, unaligned data

—— July 2016 - Feb 2020 (previously published datset)

—— Mar 2020 - Oct 2021 (latest dataset)
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This allows us to set a more

R (?'%Bi) < 10.8+/- 1.0 counts/day/100t

stringent limit on 21°Bi;

(It was: R (29Bi) < 11.5+/- 1.3 counts/day/1004)




K-geo-v. BbiBoAbl

Jlo6aBnenue cobertuii ot °K-geo-v npu ananuse qaHHbIX BopekcnHo
I03BOJISIET YIIYYIINTh COTIACHE DKCIIEPUMEHTAILHOTO U (PUTHPOBAHHOTO
CIIEKTPOB IIpH CKOpoCTax cuéra coowrruii: R(4°K-geo-v) = 7.05 cpd/100t,
R(?1°Bi) = 6 cpd/100t u R(8°Kr) = 3.76 cpd/100t. Cropoctu cuéra coOBITHIA
ot CNO-v 1 ocTaabHBIX HCTOYHHKOB HE U3MEHSIOTCS. [loydeHnHas
CKOpocTh cuéra ot “°K-geo-v coorBeTcTBYET 3.9% Kanus OT MacChl 3eMIIH.

MOXHO NPEIIOKUTH IETEKTOP HOBOI'O MOKOJICHHUS, KOTOPBIA CMOXKET
3apETUCTPUPOBATH MOTOK KAJIIMWHBIX T€0-aHTUHEUTPHUHO C BBICOKOM
JOCTOBEPHOCTHIO. DTO — AETEKTOP TUNA BOPEKCHHO, HO C OUMIIIEHHBIM OT
PaIMOAKTUBHOCTHA HEUJIOHOBBIM BHYTPEHHUM MEIIKOM. DTO MTO3BOJIUT
HU3MEPUTH KOHLIEHTpaluio *1°Bi B CUUHTHILIAIIOPE U YBEIUYHUT CTATUCTHKY.



S. Appel, Z. Bagdasarian, D. Basilico, et al.
(Borexino Collaboration),
arXiv: 2205.15975 v1 [hep-ex] (2022).

R(CNO) =6.7 — 0.8 + 2.0 cpd/100t



CNO neutrinos: the problem of 21%Bi

The main problem for the extraction of CNO neutrinos is 2'Bi;
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THE PROBLEM

* The rate of CNO and 2'%Bi is
comparable;

 The spectral shape is very similar
- the fit cannot disentangle the
two contributions easily!

¥

Need to determine the rate
of 219Bi independently in
order to constrain it in the fit




