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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
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Borexino detector
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Recoil electron spectrum R'(E") from 4°K in BOREXINO.
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Prediction: Differential energy spectra of counting rate of recoil electrons from neutrino (antineutrino)
scattering on electrons R'(E) in 100 tons of scintillator. From solar CNO - red curve. The sum from
solar CNO neutrino and from 4°K geo-antineutrino for the concentration of potassium in the modern

Earth from 1% to 2% of the Earth mass — green and blue curves. The oscillations were taken into
account.
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On first detection of solar CNO neutrinos.

arXiv:2007.07371v2 [hep-ex physics.ins-det] On first detection of solar
neutrinos from CNO cycle with Borexino. L. B. Bezrukoy, I. S. Karpikoy,
A. S. Kurlovich, A. K. Mezhokh, S. V. Silaeva, V. V. Siney, V. P. Zavarzina
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Oxunagaemasa ckopocTb c4éTa oT CNO cobbiTnm
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Borexino Counting Analysis (CA) result

Used energy range: AE¢, =0.74 + 0.85 MeV.  E.¢r =0.8 MeV.
Rq4 (0.74 + 0.85MeV) — experimentally attributed as CNO event counting rate

Rcy (0.74+0.85M6V) T ocp

Reax 0(R;y) = Reno (0.74+0.85MeV)
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Borexino Multivariable Fit (MF) result

Used energy range: AEyr =0.32+2.64 MeV.  E.¢r =0.56 MeV.

Ryr (0.32 + 2.64 MeV) — ckopocCTb c4éTa cobbiTUiA, OTHECEHHbIX K CNO cobbiTuam B
pe3ynbrate MF
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Br100op HanOoJiee npaBaonog00HON MOJICIIH.
Y TECT.

Xi = XMmr,i Tt Xcai
* |Ryp (0.32 = 2.64MeV) — Ripoger; (032 + 2.64MeV))

OMF
N |Rc4 (0.74 = 0.85MeV) — Riodel i (0.74 + 0.85MeV)|

Oca
L Memens | twmit X=X

dHepreTuyeckuit cnektp CNO, R = 4.9 cpd/100 t 1.33+0.44=1.77
n dHepreTnyeckunit cnektp CNO, R = 5.6 cpd/100 t 0.94+0.0=0.94
n dHepreTnyeckuit cnektp CNO, R =7.2 cpd/100 t 0.0+1.0=1.0

“ dHepreTuyeckunii cnektp CNO + 1%K, R = 7.05 cpd/100 t 0.51+0.0=0.51

“ JHepreTnyeckuii cnektp CNO + 1.5%K, R = 8.1 cpd/100 t 0.11+0.22=0.33
n dHepreTnyeckunit cnektp CNO + 2%K, R =9.2 cpd/100 t 0.13+0.43=0.56



[lpyroe npeacTaBaeHne pe3y/bTaTos,
MCNO/Ib3YA NOHATUE SPDEKTUBHOM SHEPTUU
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JHEPreTUYeCcKMm CNeKkTp 3/1IeKTPOHOB OTAAYM MPU PacCeAHUN HEUTPUHO
(MM AHTUHENTPUHO) Ha INEKTPOHAX cUuMHTUANATOPA R'(E) B AeTEKTOpEe
Borexino. KpacHbim — coniHeuyHble CNO HENTPUHO, 3€/1EHBIM U CUHUM —
CNO HeNTpUHO + *°K reo-aHTUHENTPUHO. TOYKM — pe3ynbTaT SIKCMEPUMEHTA.
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Pe3ynbTaT HaWero aHan3a noJiy4eHHOM CKOPOCTU
cyéta CNO noaobHbix cobbiTnh B AeTekTope BOREXINO

Hanbonee npasgonogobHOM moaeNnbo ABAAETCA HaNNYME
AOMOJIHUTENbHbIX COObLITUN K coObbITUAM OT B3aumoaenctsms CNO

HEUTPUHO.

NCTOYHUKOM 3TUX COBbITUM ABNAKOTCA re0-aHTUHEUTPUHO OT
pacnaga “°K. Hanbonee BepoaTHOe cogepskaHmne Kanma B 3emne
coctaBuaio 1,5% ot maccbl 3emnun.

TaKylo KOHUEHTpaLUMIO Kanua B 3eme npeackasbiBaeT MOAENb
«boraTas Bogopogom 3emaa». 3aMeTUM, YTO B 0OLLENPUHATOM modenu
3emnun (CnnukatHaa 3emns, BSE) B kope 3emnun coanepxuntca 1,5%
Kanma OT MaccCbl KOpbl.



Conclusion.

* We propose the most probable interpretation of CNO Borexino
results as the existence of new source of single events with more soft
energy spectrum comparing CNO energy spectrum.

* We propose to consider the scattering of “°K geo-antineutrinos by
electrons as new source of single Borexino events predicted by
Hydridic Earth model.

* We propose to include the scattering of °K geo-antineutrinos by
electrons in the analysis of single event energy spectrum of Borexino
detector with the intensity of 4°K geo-antineutrinos flux as a free
parameter.



CBA3b MOTOKOB re0-aHTUHENTPUHO C
BHYTPEHHWUM TEMIOM 3EMN.

o 2381 2351, 32Th, *°K decays in the Earth body are the source
of heat and geoneutrinos.

238 > 206ph + 8 + 6e + 6V. + 51,7 MeV (47,7)

232Th—> 29%pp + 6oL + 4e + 4V + 42,7 MeV(40,4)

40K>4°Ca+e + V. +1.31 MeV prob.0,893
>4%Ar+Y+v,+1.51 MeV prob.0,1066

HE mogenb: Hy + Hyy = 40 TW, 1% + 1.5% > H, = 177 + 265 TW.

BSE mogenb: Hy + Hy, = 20 TW, H, = 4 TW.

B reo-HayKy BHeApEH pe3yabTaT ycpeaHeHnA n3amepeHnA NOTOKa
BHyTpeHHero tenna 3emnaun: 472 TW.
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ARGO PROJECT: Global array of free-drifting profiling floats that will measure
the temperature of the upper 2000 m of the ocean in real-time
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frl

H = PCp TI::E) dz - water density, Cp- sea water specific heat capacity,
h2 h2 - ottom depth, h1 - top depth, T(z)- temperature profile.
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Earth's energy imbalance

Atmos. Chem. Phys., 11, 13421-13449, 2011
www.atmos-chem-phys.net/11/13421/2011/

* J. Hansen'2, M. Sato'2, P. Kharechal2, and K. von Schuckmann?
INASA Goddard Institute for Space Studies, New York, NY 10025, USA
2Columbia University Earth Institute, New York, NY 10027, USA
3Centre National de la Recherche Scientifique, LOCEAN Paris, hosted by Ifremer, Brest, France

* Improving observations of ocean heat content show that Earth is absorbing more energy from the
Sun than it is radiating to space as heat, even during the recent solar minimum. The inferred

planetary energy imbalance is 0.58 + 0.15 W m~2 during the 6-yr period 2005—
2010

* He,on= 0,58 Wm2 -5,1-10¥ m?=3-101“W =300+ 76 TW



Kola (Russia) Superdeep Borehole

KOAbCKASI

CBEPXTAYBOKAMY

Hayunbie pesynsraTsi
H OIBIT HCCJIEeAOBAHAA




BSE & HE models

1. Mbl Hay4Yymnancb OoTBEYaTb Ha BCe KPUTUYECKUe BOMNPOChHI B
oTHoweHun HE moaenwn.

2. Mbl HaWAM AB/IeHUEe — 3eMHaA KOpa 3apArKeHa NoNoXKUTeNbHO,
KOTopoe npenckasaHo HE mogenbio, HO He npeAacKasbiBaeTca BSE
MoAe/1blo.

3. Mbl 06HapYXKNAM 3TO ABJIEHME.
B HacToAWMM MOMEHT Mbl YBEpPEHbI B cripaBeannsoctn HE mogenwn.

CemuHap B KM 19 dpespans 2020



[lononHutenbHble CCblNKM HA Hawwmn paboTbl N0 rEOHEUTPUHO U
Ten/1I0BOMY NOTOKY U3 3eM/Nn.
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