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Bnagumup Hukonaesuu J/lapuH
— co3aaTenb mogenu
«M3HayanbHO boratasa Bogopoaom 3emna» uam «fmapuaHaa mogens 3emam» (HE)

OH BbicTynan 8 UAUN PAH.

OH 3aBewan Ham 6opbby
33 NPaBUNbHYIO MOAENDb
3emnn.

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

Elements
Element Initially H Escaped H Retained Crust BSE
wit% wit% wit% wt%  wt%
H 83.28 0 4.050 1
C 1.098 6.579 6.323 0.35
N 0.046 0.275 0.264
O 0.701 4.200 4.037 49 30
Na 0.858 5.141 4,941 2.4
Mg 3.214 19.249 18.499 2.35 10 -16
Al 0.864 5.176 4,974 7.49
Si 2.622 15.702 15.091 26 12 - 18
S 0.308 1.845 1.773
K 0.161 0.966 0.929 2.35 2:102
Ca 0.837 5.015 4.820 3.52
Ti 0.026 0.158 0.152
V 0.0034 0.020 0.0196
Cr 0.156 0.935 0.898
Mn 0.076 0.455 0.437
Fe 5.310 31.804 30.566 4.2 40
Co 0.015 0.093 0.089
NI 0.374 2.241 2.153



CBA3b MOTOKOB re0-aHTUHEUTPUHO C
BHYTPEHHUM TENA0M 3eMnun.

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

o 238y 5 29%pp + 8oL + 6e + 6V, + 51,7 MeV (47,7)
o 232Th- 208pp + 60 + 4e + 4V, + 42,7 MeV(40,4)
o 0KS%Ca+e+Ve+1.31 MeV prob.0,893
—>%Ar+Y +v,_+1.51 MeV prob.0,1066
HE mopenb: H, + H;, =40 TW, 1% +1.5% - H, =177 + 265 TW.
BSE mogenb: H, + Hy, = 20TW, H = 4 TW.

B reo-HayKy BHeApEH pe3ynbTaT ycpeagHeHNAa nsmepeHma noToka
BHyTpeHHero tenna 3emnaun: 472 TW.



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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JHepreTM4YeCcKnU CNeKTP 3NEKTPOHOB OTAAYM NPUN pacCeAHUN HEUTPUHO
(MM QHTUHENTPUHO) HA SINEKTPOHAX CUMHTUANATOPA a AETEKTOPE
Borexino. KpacHbim — conHeyHbie CNO HeUTPUHO, 3eN1EHBIM U CUHUM —
CNO HelTpUHO + “°K reo-aHTUHEUTDUHO.

—— 5Sum of CNO spectra

=== + 40K antineutrno (1% K)
-+ 40K antineutrno (2% K)
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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]
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K-geo-v. BbiBoAbl

Jlo6aBnenue cobwrtuii ot 4°K-geo-v mpu aHanmse JaHHBIX BOpeKCHHO
TI03BOJISIET YIIYYIINTH COTIIACHE DKCIIEPUMEHTAILHOTO U (DUTHPOBAHHOTO
CIIEKTPOB IIpH CKOpocTax cuéra cobrrruii: R(4°K-geo-v) = 7.05 cpd/100t,
R(?1°Bi) = 6 cpd/100t u R(8°Kr) = 3.76 cpd/100t. Ckopoctu cuéra coOBITHIA
or CNO-v 1 oCcTanbHBIX HCTOYHMKOB HE M3MEHSIOTCA. [lonydyeHHas
CKOpocTh cuéra ot “°K-geo-v coorBeTcTByeT 3.9% Kanus OT MacChl 3€MJIM.

MOXHO NPEIOKUTD IETEKTOP HOBOT'O IMOKOJICHUS, KOTOPBIM CMOMXKET
3apETUCTPUPOBATH MOTOK KAIIMUHBIX T€0-AHTUHEUTPUHO C BHICOKOHU
JTOCTOBEPHOCTHIO. DTO — JETEKTOP TUNA BOPEKCHHO, HO C OUUIIIEHHBIM OT
PaIMOAKTUBHOCTH HEMJIOHOBBIM BHYTPEHHUM MEIIKOM. DTO MO3BOJIUT
HU3MEPUTH KOHIIEHTpauio *1°Bi B CHUHTHILISAIIOPE U YBEIUYHUT CTATHCTHKY.



Ha ocHoBe MapuaHon moaenn 3emam mbl CO34aNM
HOBYO MOZENb 3€EMHOT0 3/IEKTPMNYECTBA.

3Ta HOBaA moAenb eaAnHbIM 06pa3om 0bbACHAET:
1. MexaHu3m obpa3oBaHMNA SINEKTPUYECKOTO nonda 3emnu.
2. lNpunpoay Tennypuyeckmnx TOKOB.

3. YHUTapHY0 Bapmnauunto aTMmochepHOro sNeKTPUYECKoro nons
XopoLllen noroapbi.

4. N3meHeHWe 3eMHOro ANNEKTPUYHECKOIO NOJ1IA B MOMEHT
3EMNIETPACEHUA.

5. 2nekTpoaHbIn 3GPEKT 1 NONIOKUTENbHbIN 3apAd 3€MHOM KOpbI.

6. OTBeEYaeT Ha BONPOC O MecTe PacrnoNOKeHMA OTPULLATENBHOIO
3NeKTPoAbl 3eMHOro KOHAeHcaTopa.

7. Mpupoay BbICbINAHUA 31EKTPOHOB U3 MarHUTHbIX NOACOB 3eMNM B
MOMEHT 3eM/IETPACEHMUA.

8. YCTaHaB/IMBAET CBA3b MeXKAY /IEKTPUYECKUM U MArHUTHbIM
NONAMU 3eM/N.



Negative charge is under lithosphere. L.B.Bezrukov.

The International Astroparticle Physics Workshop
July 22 - 27, 2012. Ulan-Ude, Baikal, Russia
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[loknaabl AKagemun Hayk. 2018.

J1. b. be3pykKos, B. 1. 3aBap3unHa, A. C.
Kypnosuy, b. K. JlybcaHaop:xues, A. K. Mexox,
B. I'l. MoprantokK, B. B. CuHes.

Ob OTPUUATEJ/IBHO 3APAXKEHHOM CJ/10OE

INEKTPUYECKOIO NOA 3EMAN // DoKknaapbl
AKagemunun Hayk. 2018. T. 480. Ne 2. C. 155-157.



®0oTO aBTOHOMHOTIO CTEHAA NO AONTOBPEMEHHOMY HabnogeHMIO 33
N36bITKOM NONOKUTENBHO 3aPAXKEHHbBIX a3POMOHOB, PACMNOJIOXKEHHOTO
B NOA3eMHOMN HeBeHTUAUpyemon nabopatopumn HUNAD MIY c
rmybuHon 12.7 m.

7 okT. 2021 1.



doTo MOANPUNLUMPOBAHHOIO CHETYMKA MoHOoB Candunp-3M

7 okT. 2021 T.



®oT0 cepuitHoro cyétumka noHos Candup-3M, pacnosoKeHHOro B NOA3EeMHOM
(cnaboseHTUNAMpPYemoit) nabopaTopumn LleHTpa noazemHon pmsmkm yactuy, (CUPP)
yHuBepcuteTa Oyny (PuHnaHama) B megHou waxte Moxacanmm (Pyhasalmi) Ha
rnybuHe 1440 m.
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MJIOTHOCTb @a3POMNOHOB, 103/cm?
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[MapmnaHaa moaenb 31eKTPUYEeCcKoro noaa 3emnu.
BbiBOAbI

* [IpuBeneHbI UCCIEN0BAHMUS IIJIOTHOCTEN a3POHOHOB B
noazemHoi gadoparopun HUNAD MI'Y u B MeaHOM 11axTe
[Troxsacanmu. Bo Bcex MpOBEAEHHBIX U3MEPEHUSAX B
HEBECHTUJIMPYEMBIX ITOJI3EMHBIX ITOMEIICHUAX
3apETUCTPUPOBAH U30BITOK MOJI0KUTEIBHBIX a3POHOHOB.

* IIpennoxkeH BapuaHT OObSICHEHUS HAJIMYHUS U30bITKA
MOJ0KUTEIBHOTO 3apsijia B MOJI3€MHBIX MOJOCTIX KaK HATUYNE
M30BITKA TTOJ0KUTEIBHOTO 3apsijia B KOpe 3eMIIH.



New

* 300 TW

 We observed the predicted fact: The Earth
crust (continents and ocean) saturates by
positive ions (protons).

* New Earth electric field HoBaa moaenb model
on the base of HE model is the instrument for
earthquake predictions.






Earth structure

Crust: 7-10 km at ocean
bottom and 30-60 km at
continents, p=~3-3.5 g/cm3

Upper mantle: ~660-670 km,
p=~3.5-4 g/cm?3

Lower mantle: ~2900 km,
p=~5 g/cm?3

Outer core, ~5140 km,
p=~10-11 g/cm3

Inner core, ~6371 km, p=~12-
13 g/cm3, t = 6000° C

At site http://igppweb.ucsd.edu/~gabi/ data for 2° x 2° were available. (Now 1°x1°)

"Neutrino Physics and Astrophysics”,

Valday, Russia, Jan 27 - Feb 2, 2014 o


http://igppweb.ucsd.edu/~gabi/
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Bulk Silicate Earth (BSE)

Basic idea:
Earth chemical composition =
meteorite chemical composition =

Asteroid Belt (AB) chemical
composition



Bulk Silicate Earth (BSE)

There are no any U, Th, K in Lower mantle
and Core

Mantle = oxides
Core = Fe

BSE introduced the problem: The calculated
radiogenic heat 20 TW is not enough to

explain the experimentally measured one
47 TW



The asteroid belt (shown in white) is located
between the orbits of Mars and Jupiter.

"Trojans”

eVenus

® Mercury]

® Jupiter

“Greeks"



http://en.wikipedia.org/wiki/Mars
http://en.wikipedia.org/wiki/Jupiter

Hydridic Earth (HE) model
( primordially Hydrogen-Rich Planet)

was born 40 years ago and does not killed up to now

 Basic idea:

Planet chemical composition depends on
distance from the Sun.

Earth chemical composition # Asteroid Belt
(AB) chemical composition.



Hydridic Earth
[napunaHaa 3emna

Hydrid Earth model can explain the hydrogen degassation

of the Earth.

The Earth hydrogen degassation — the hydrogen starts from
surface of the Earth core and goes to the cosmos space through
the long chain of processes.

MeTannormgpmnaHaa Teopua ctpoeHuna 3emam B. H. JlapuHa
No3B0/1MNA 0O bACHUTb ABNEHME BOAOPOAHOM Aera3aunm 3eman.

1. NapwuH B.H. Tnnotesa n3Ha4anbHO ruapmuaHon 3emnun (HoBas
rnobanbHaa KoHuenuua). M., «Hegpa», 1975, 101 c., (AH CCCP.
MwuHuctepctso reonornm CCCP. UMTIP3).

2. lapuH B.H. TMnoTtes3a u3HavyasnbHO rMapunaHon 3emaun. 2-e usa.,
nepepab. n gon.. - M., Hegpa. 1980, 216 ¢

3. NNapuH B.H. Hawa 3emna (npoucxoxkaeHne, coctas, CTPOEHUE U
pPa3BUTUE U3HAYaNbHO rnapuaHon 3emnun). M. «Arap» 2005, 248 c.

4. Larin,V. N., ed. C. Warren Hunt. Hydridic Earth: the New Geology
of Our Primordially Hydrogen-Rich Planet. Polar Publishing,
Calgary, Alberta, Canada, 1993.



http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D1%8F_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D1%8F_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D1%8F_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%B4%D0%B5%D0%B3%D0%B0%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8&action=edit&redlink=1

Larin’s law.

* (X Xs)earth = X/ Xs)dsun * F(Ejp (M));
where X,, is the mass fraction in the planet mass of
the chemical element with atomic number M,

E» (M) is the ionization potential of the chemical
element with atomic number M in eV,

Fe.in(Ejp (M)) is the law of chemical element
differentiation for the Earth.
* F(Ep (M))=A"-exp{-B-Ey (M)}

Chemical differentiation of planets: a core issue. Herve Toulhoat,
Valerie Beaumont, Viacheslav Zgonnik, Nikolay Larin, Vladimir N.
Larin. Aug 2012. 15 pp. e-Print: arXiv:1208.2909 [astro-ph.EP]



http://inspirehep.net/record/1127486
http://inspirehep.net/author/Toulhoat,%20Herve?recid=1127486&ln=en
http://inspirehep.net/author/Beaumont,%20Valerie?recid=1127486&ln=en
http://inspirehep.net/author/Zgonnik,%20Viacheslav?recid=1127486&ln=en
http://inspirehep.net/author/Larin,%20Nikolay?recid=1127486&ln=en
http://inspirehep.net/author/Larin,%20Vladimir%20N.?recid=1127486&ln=en
http://arxiv.org/abs/arXiv:1208.2909
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chemical element abundances
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chemical element abundances

Versus
first ionization potential
of these elements
(normalize to Si)
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ratio of meteorite chemical element abundances
to Earth crust chemical element abundances
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Predicted overall initial composition of the Earth. Major elements are typed in bold

(mass fraction larger than 0.1%).
Chemical differentiation of planets: a core issue. Herve Toulhoat, Valerie Beaumont, Viacheslav Zgonnik,
Nikolay Larin, Vladimir N. Larin. Aug 2012. 15 pp. e-Print: arXiv:1208.2909 [astro-ph.EP]

Element wt% mol% | Element wt% mol % | Element wt% mol %

H 1.830E+01 87.43 Mg 1.389E+01 2.75 Sc 3.601E-03 <0.01
He 1.856E-05 <0.01 Al 8.769E+00 1.57 Ti 2.100E-01 0.02
B 4.220E-05 <0.01 Si 9.028E+00 1.55 V 2.329E-02 <0.01
C 7.550E-01 0.30 P 5.715E-03 <0.01 Cr 1.046E+00 0.10
N 5.562E-03 <0.01 S 3.793E-01 0.06 Mn 4.518E-01 0.04
o) 1.391E-01 0.04 Cl 4.210E-04 <0.01 Fe 1.942E+01 1.67
F 1.260E-07 <0.01 Ar 1.883E-04 <0.01 Co 6.153E-02 0.01
Ne 2.675E-06 <0.01 K 3.760E+00 0.46 Ni 1.627E+00 0.13
Na 1.341E+01 2.81 Ca 8.792E+00 1.06

Balance 1,00E+02 100


http://inspirehep.net/record/1127486
http://inspirehep.net/author/Toulhoat,%20Herve?recid=1127486&ln=en
http://inspirehep.net/author/Beaumont,%20Valerie?recid=1127486&ln=en
http://inspirehep.net/author/Zgonnik,%20Viacheslav?recid=1127486&ln=en
http://inspirehep.net/author/Larin,%20Nikolay?recid=1127486&ln=en
http://inspirehep.net/author/Larin,%20Vladimir%20N.?recid=1127486&ln=en
http://arxiv.org/abs/arXiv:1208.2909

Geochemical model of primordial
Earth

* Geosphere Depthrange,km  Composition

Lithosphere 0-30 CaO;MgO;
Al203; SiO2;Na20; Fe203;H20
e External core 30-2360 MgHo,1; SiHo,1; FeHo,1

+|\/|an,' SiHn; FeHn (n = 10)
* Fe Core 2360 - 3730 Fe; Ni; Cr



Geochemical model of modern Earth

Geosphere

Lithosphere
Asthenosphere

Metalsphere
External core

Inernal core

Depth range, km Composition

0-150

150

150 - 2900
2900 - 5000

5000 - 6371

CaO;MgO;
Al203; SiO2;Na20; Fe203;H20
Thin layer of Metalsphere with
high hydrogen concentration
Mg2Si:Si:FeSi=6:3:1
MgHo,1; SiHo,1; FeHo,1
+MgHn; SiHn; FeHn (n = 10)
Fe; Ni; Cr



Hydride Earth (HE)

There are U, Th, K in Lower mantle and Core
Mantle - metallic

Core - FeH,, + MgH,, + NaH,, + ...
Percentage of Kin Earth massis2 %—4 %

HE model introduced the opposite problem: The
calculated radiogenic heat can be up to 650 TW. 40K

decay give the main contribution in Earth heat flux. Leonid

Bezrukov. Geoneutrino and Hydridic Earth model. Preprint INR 1378/2014.
arXiv:1308.4163

HE model predicts that Earth heat flux is not stationary.



Temperature changes in Earth center
and on the surface

TSU rf f_\/\/\/\/\/\/\/\/—\
Tcenter :
¥,
: | | 1 | | | | | | | | | 1 | | | | 1 | | | | | | |
3 3.2 3.4 3.6 3.8 4 4.2 4.4
G. T. Zatsepin’s Seminar, Moscow, PhlIAN, Time, G}I’EEIFS

2016 June, 10 4



Intrinsic Earth heat + Geoneutrinos

238 232U, 23°Th, *°K decays in the Earth body are
the source of heat and geoneutrinos.

238 > 208ph + 8o + be + 6V. + 51,7 MeV (47,7)
232Th— 298pp + 6o, + 4e + 4V, + 42,8 MeV(40,4)
OK>*Ca + e + Vo + 1.32 MeV(0,598)prob.0,89

—>%PAr +Y + v, + 1.5 Mev (1.46) prob.0,1066



Bezrukov L. and Sinev V. report at
MIAPP, 2014, Munich

 We introduce the new problem: where and how
the Earth radiogenic heat is lost?

* We support the idea that the Earth heat flux can
be not stable.

http://users.ph.tum.de/ga24wax/2014 W2 slides/
BezrukovL MIAPP.pdf

Leonid Bezrukov. Geoneutrino and Hydridic Earth
model. Preprint INR 1378/2014. arXiv:1308.4163



http://users.ph.tum.de/ga24wax/2014_W2_slides/BezrukovL_MIAPP.pdf

Conductive Heat Flux: F =aAT/h

Termo resistor Rock Underground Lab.
T1
il

N -
Termo resistor

T2 i




Surface heat flux

Bore-hole measurements

31+1TW
46 + 3 T\
Heat Flow A7 + 2
(same data
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Global Heat Flow Data (Pollack ef al.)

ternational Workshop on Prospects of Particle Physics, Valday, January 2014

Livia Ludhova
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The way of heat transfer in HE model:
the gas carries up the binding energy

* Silane - SiH, - gas from -112 to 450 °C

Formation: Mg,Si +4H* =2Mg?* + SiH, T - Q
Decomposition: SiH, + 2H,0 =SiO, +4H, T* +Q

SiH, slowly dissolves in water and the
decomposition reaction goes slowly under
normal conditions — 20% per day.



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




S —

6 -12 hours at surface
to transmit data to satellite

Descent to cruising depth
~10 cm/s (~6 hours)

Drift approx. 9 days
Total cycle time 10 days

Salinity & Temperature
profile recorded during ascent
~10 cm/s (~6 hours)

Cruising depth,
2000 db (2000m)




Positions of the floats that have
delivered data within the last 30
days : 3476 Floats



fel
H = PCp TI::E) dz - water density, Cp- sea water specific heat capacity,

hi h2 - bottom depth, hl - top depth, T(z)- temperature profile.
1960 1870 1980 1990 2000 2010
| 0-2000 m Global Ocean Heat Content
197 —— 3-Month average through Apr-Jun 2013 15
. = Yearly average through 2012 _
;g 10 4 — Pentadal average through 2008-2012 T
> . .
=
E 5 - - S
-E L
2 I
= 1 e~ :
3 0 -0
o
i'-’ ]
-2 - -
NOAA/NESDIS/INODC Ocean Climate Laboratory
] Updated from Levitus ef al. 2012 i

1960 1970 1980 1990 2000 2010
Year
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* A graph of the sun's total solar irradiance shows that in
recent years irradiance dipped to the lowest levels recorded
during the satellite era. The resulting reduction in the
amount of solar energy available to affect Earth's climate
was about .25 watts per square meter, less than half of
Earth's total energy imbalance.



Earth's energy imbalance

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

J. Hansen!2, M. Sato!?, P. Kharecha'2, and K. von Schuckmann3
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..n = 0,58 Wm?2 -5,1-10% m2=3-10%W = 300 + 76 TW



Comments on the

Paper "Earth's energy imbalance and implications" by J. Hansen, M. Sato,

P. Kharecha, and K. von Schuckmann
arXiv:1203.1289v2 [physics.ao-ph]

Gerhard Kramm, Ralph Dluqi

Abstract: In our comments we explicitly acknowledge the attempt of Hansen
et al. to assess various uncertainties inherent in geophysical data being
based on different measuring concepts and observation methods. However,
with regard to the planetary energy budget, this paper offers some
vulnerable points. We will focus our comments on these vulnerable points
only. We will show that the energy imbalance of the entire Earth-atmosphere
system is, indeed, based on these inherent uncertainties. We will
demonstrate that the accuracy in the quantification of the global energy flux
budget as claimed by Hansen et al. is, by far, not achievable in case of the
entire Earth-atmosphere system. Using the value of the solar constant of

S 0=1361 W/m"2 recently determined on the basis of total-solar-
irradiance (TSI) observation by three different satellite projects
(ACRIMSAT/ACRIM3 launched in 2000, SORCE/TIM launched in 2003, and
PICARD/PREMOS launched in 2010) we will document that the planetary
energy imbalance of F = 0.58 +/- 0.15 W/m”2 calculated by Hansen et al.
does not exist. Consequently, the implications related to this planetary
energy imbalance have no basis.


http://arxiv.org/abs/1203.1289v2
http://arxiv.org/find/physics/1/au:+Kramm_G/0/1/0/all/0/1
http://arxiv.org/find/physics/1/au:+Dlugi_R/0/1/0/all/0/1

Under conditions that the element composition of
Moon and Earth is just the same the Earth intrinsic
heat flux is:

HEarth = I_ll\/loon ' IVIEarth / IVII\/Ioon



Photo of the Apollo 15 CDR setting up a deep drill.
NASA photo AS15-87-11847.
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Infrared photo of the Moon during eclipse
The metal ball covered by old blanket with the holes

Aristarchus

Copernicus




Apollo 15, Apollo 17

HEarth =H ' IVIEarth / IVIMoon =43-65TW

Moon



Effective radiowave emission depth of black
body radiation from Moon regolith




Krotikov V.D., Troitskyi V.S. Radio emission and
nature of the Moon. Soviet Phys. Uspekhi. 1964.
V.6. pp841-871.

* A;,=10 cm, A,=20 cm

* I_IEarth = HMoon ' IVIEarth / IVIMoon =170 TW

This result depends on assumption that Moon
crust is non-conductor. If the crust contains
metals this result is the low bound of heat flux.



Lunar Reconnaissance Orbiter. 2009




The Diviner Lunar Radiometer Experiment is one of seven
instruments aboard NASA’s Lunar Reconnaissance Orbiter, which
launched on June 18 20009. It is the first instrument to create
detailed day and night surface temperature maps of the Moon.

407 1at
50 lat

=== 80" lat

——89" Iat

200
Time (Earth Davs)



http://lunar.gsfc.nasa.gov/

Diviner Daytime Temperature (K) on
South Pole.

Diviner Channel 8 Daytime Temperature (K)
Py 120 160 200 240 ZBO 320 IS0 S0C

30 28¢ S 0O 38O &




Diviner photo.
Permanent dark places in South Luna
Pole.




Diviner Nighttime Temperature (K) on
South Pole.
T . =40K




Equilibrium condition for the
permanent dark places on Lunar

surface
F.g = €&o-T¢
F..q — radiogenic heat flux,
€ = 0,95 — emissivity of lunar surface,

0 =5,67-108 W-m2.K* - Stefan-Boltzmann constant.

F.. (T=40K) = 0,138 W-m2
Hytoon = Frag (T=40K) - Syyo0n = 5,2 TW

HEarth = HMoon ' IVIEarth / IVIMoon =420 TW

Moon



The Hydridic Earth model predicts:

H =H(U) + H(Th) + H(40K) =300 TW

for the potassium abundance 1.5% of the Earth
mass.

* This heat flux H =300 TW can explain the
observed by ARGO project the heating of the
ocean.



3.101
W
/5-10*m? =0,6
6 W/m?



MasnyueHKe
oT ConHua

ATmochepa 79 102
MoBepXHOCTL 23 OTpamEHHbIIA
cBeT
MornowéHHBIA 239
ceBeT
P
o
161 78
Ob6paTHOe MsnyyeHme 13 +0 6
M3ydYeHue aTmochepbl )
aTmochepel B KOCMOC 341
ATmocdepa
333 199 MonHoe
M3Ay4YeHuWe B
TennoobmeH c j, HOCMOC
aTmocdhepoii
97 ManyueHme oT
356 MoOBEPXHOCTH,
Mcnapernwme 80 NnornoueHHoe
KoHBekuma 17 aTmochepoid
+0’3696 40
NMNoBepPXHOCTbL )
-
Semnum ManyueHme oT ManyueHme oT
NoOBEPXHOCTK MNoBEPXHOCTK

B KOCMOC

Tennoeon 6anaHc 3emnum (mapt 2000 — main 2004)
Bce Tennoeble NOTOKKM B BT,.-"Mz_, YCpeaHEeHHBIE Mo BPemMmeH 1M No NoOBEPXHOCTH 3enmmm
McTounmk: Trenberth K. T., Fasullo )., Kiehl 1. T., 2009: Earth’s global energy budget.
— Bull. Amer. Meteor. Soc., 90, 311-323.
AdmiralHood, viadfotki.narod.ru



Frad - EO’T4
F..q — radiogenic heat flux,
€ = 0,90 — emissivity of atmosphere,

0 =5,67-108 W-m2-K* - Stefan-Boltzmann
constant.

e 5,67-10%:255% =239,7 W-m~
255 K=-17"°C

e 5,67-10% - 255,154 =240,3 W-m™
257 K=-16,85"°C



Temperature change in the last 50 years

2011-2020 average vs 1951-1980 baseline
05 -02 +0.2 +05 +1.0 +2.0 +4.0°C

-

-09 -04 +04 +09 +1.8 +3.6 +7.2°F




Mapaaokc cnaboro monoaoro ConHua

* Habnogaemoe NpoTUBOpeYmne
MeXay NaneoKkIMMaTU4eCKUMU AaHHbIMU
M aCTPOPU3NYECKMMU MOAENTAMMU
agontoumm ConHua. CraHaapTHaA
MoAe b 9BOJIIOLUK 3BE3 YTBEPHKAAET, UTO
4 mnpg net Hazag ConHue nsnyyano
npnbansntTenbHo Ha 30 % meHbLle SHEPTUU, YEM
cenyac.

* Ha Mapce TaKKe yCcTaHOB/1eHbl C/ieabl TEMNAOMO U
BN1a*KHOro KAMMarTa.



https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%B5%D0%BE%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%91%D0%B7%D0%B4%D0%BD%D0%B0%D1%8F_%D1%8D%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%81_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
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Summary

Earth
 Bore-hole temperature gradient 4712 TW

* ARGO Earth’s energy imbalance 300+76 TW
Moon recalculated to Earth heat flux

* Apollo 15, 17 drilling 43-65TW
* Russian radio emission exp. 170 TW
* LRO temperature map 420 TW

We consider the value of 300 TW as the most
favorable to explain the all experimental data.



30076 TW



Intrinsic Earth heat + Geoneutrinos

238 232U, 23°Th, *°K decays in the Earth body are
the source of heat and geoneutrinos.

238 > 206ph + 8o + 6e + 6V, + 51,7 MeV (47,7)
232Th - 208ph + 6ot + 4e + 4T, + 42,8 MeV/(40,4)
40K>4%Ca + e + V. + 1.32 MeV(0,598)prob.0,89

->%Ar +Y +v,_+ 1.5 Mev (1.46) prob.0,1066



The new book

Geo-neutrino. Ed. Livia Ludhova.
Open Academic Press. Berlin. Germany. 2016.
ISBN 970-83-944520-1-8



Geoneutrinos energy spectra

Tl — R ——— .
238U ‘
232Th e *
1026 235U ———
QOK —
Total ww—
10% Inverse beta decay 1

threshold
V,+p—e +n

Ceserumoctn[c’ MaB]
% %

—

o
~
»~

—

o
~
-

3

-

3

r

;3 35 a4
Heprusi [MaB)

74



238 and 232Th neutrino spectra
observing in a detector via IBD reaction
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What one can know detecting
geoneutrinos?

What is total amount of radioactive isotopes
inside the Earth?

Is it enough to explain the Earth thermal flux?

Is the distribution of radioactive elements
uniform or not inside the Earth?

What is thorium and uranium abundances mean
ratio? Is it different from meteorites one?

Is there enough potassium inside the Earth or itis
totally distributed in the crust?



Modern detectors sensitive to
geoneutrinos from 233U and %3%Th



Borexino detector

Borexino Detector

__Stainless Steel Sphere 100 t fiducial volume.

Nylon Outer V I
B vt thasd Total target mass 300 t.

Fiducial volume R ~ 4 eventS/year

External water tank ——

Ropes—

Internal i ¢
PMTs ——f

Steel plates
for extra

shielding Muon
4 | B

photo: BOREXINO calibration




Events / 233 p.e. / 907 ton x year

Borexino

23.7 656008 o 1 0.6 BEO-NU events

- 4 Data M. Agostini et al. Phys. Rev. D 92,
| A Reactor neutrino 031101 (2015).

1 Best-fit U+Th with fixed chondritic ratio

C . Il U fit with free chondritic ratio

= B Th fit with free chondritic ratio Tmeas = 2056 days (5.6 years)

= Np = (0.977+0.05)x103! protons on
= target

5 Exposure (5.5+0.3) x103! proton

= years

: T’“QT«J 43.5 TNU

2500 3000 3500
Prompt Event Energy [p.e.]

500 1000 1500 2000
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KamLAND Detector

600 t fiducial volume.
Total target mass 1000 t.
R ~12 events/year

80



Efficiency (%)

Events f 0.2MeV

® 3

180
160
140
120

KamLAND

E— Selection efficiency
:I | 1 1 1 | 11 1 | 1 1 1 | 11 1 | 11 1 | 1 1 1 | 11 1 | 1 1 1 | 1
. —e— Data - BG ; best-fit reactor v, [JJJj Reference geo W,
— - - U contribution
L 4, - Th contribution
o —e— KamLAND data wvur Best-fit reactor 7,
- Accidental
g -
- 1 R R AW \2 \*& E
- T WL
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E, (MeV)

A. Gando et al. Phys. Rev. D 88,
033001 (2013).

Tmeas = 2991 days (8.2 years)

Np = (5.98+0.13)x103! protons on
target

Exposure (4.9+0.1) x103? proton
years

116+*%8 . geo-nu events

23.67 TNU
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How much heat radioactive isotopes
produce in the Earth?



Heat production by Uranium and Thorium

(abundance: 2x10°% 8x10° %)
Isotope Decays Total mass in
abundance number Earth
in Natural | Q_eff, in1kg according
branch | mixture | MeV pers J/dec W per kg BSE, kg H, TW
238 0.993 47.7 | 1.23x107 | 7.64x1012 | 9.44x105 | 0.806x107 | 7.608
235 0.007 44 | 5.68x105 | 7.05x1012 | 4.01x10€ | 0.58x1015 | 0.002
232Th 1.0 40.4 | 4.06x106 | 6.47x1012 | 2.63x105 | 3.2x1017 8.5
Total heat 16.11




Heat production by Potassium
(abundance 0.02% weight)

40K Decays Total

sbundance number Potassium

in Natural | Q_eff, in1kg mass in
branch | mixture | MeV pers J/dec W per kg | Earth, kg | H, TW
0.8914 |1.17x104| 0.595 | 2.76x104 | 9.53x1014| 2.63x10° | 1.194%x1022 3.1
0.1066 1.46 | 3.30x103 | 2.34x1013 |7.73x1010 0.9
0.002 0.0027 62 4.26x10-16 [ 2.64x1014 0.0

Total heat 4.0




Bezrukov-Sinev Model

M(U) =1.7x10'7 kg, M(Th) = 6.7x10%7 kg

In the Crust they distributed according BSE (Reference Model)

In the Mantle and Core they were chosen in abundances not
to break observed counting rates (Borexino and KamLAND)

Experimental Calculated
counting rate, | counting rate,
TNU TNU
Borexino 43.5+12.5 38.1
KamLAND 23.67 £ 5.61 31.8




Looking for antineutrino flux from 40K with large
liguid scintillator detector Looking for antineutrino
flux from 40K with large liquid scintillator detector

V.V. Siney, L.B. Bezrukov (Moscow, INR), E.A.
Litvinovich, I.N. Machulin, M.D. Skorokhvatov
(Kurchatov Inst., Moscow & Moscow Phys. Eng.
Inst.), S.V. Sukhotin (Kurchatov Inst., Moscow).

May 13, 2014. 4 pp.
Published in Phys.Part.Nucl. 46 (2015) 2, 186-189

Conference: C14-01-26 Proceedings, Valday
e-Print: arXiv:1405.3140 [physics.ins-det]



http://inspirehep.net/record/1295901
http://inspirehep.net/author/profile/Sinev,%20V.V.?recid=1295901&ln=en
http://inspirehep.net/author/profile/Bezrukov,%20L.B.?recid=1295901&ln=en
http://inspirehep.net/search?cc=Institutions&p=institution:%22Moscow,%20INR%22&ln=en
http://inspirehep.net/author/profile/Litvinovich,%20E.A.?recid=1295901&ln=en
http://inspirehep.net/author/profile/Machulin,%20I.N.?recid=1295901&ln=en
http://inspirehep.net/author/profile/Skorokhvatov,%20M.D.?recid=1295901&ln=en
http://inspirehep.net/search?cc=Institutions&p=institution:%22Kurchatov%20Inst.,%20Moscow%22&ln=en
http://inspirehep.net/search?cc=Institutions&p=institution:%22Moscow%20Phys.%20Eng.%20Inst.%22&ln=en
http://inspirehep.net/author/profile/Sukhotin,%20S.V.?recid=1295901&ln=en
http://inspirehep.net/search?cc=Institutions&p=institution:%22Kurchatov%20Inst.,%20Moscow%22&ln=en
http://inspirehep.net/record/1297269
http://inspirehep.net/record/1352161
http://arxiv.org/abs/arXiv:1405.3140
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Limits on heat flux from geoV data
in the frame of HE model

* Uand Th geoV data allow to explain the heat
flux up to H =50 TW without contradiction
with data.

* Borexino limit on K geoV flux M(K)/M_,,., = 4%
allow to explain up to H = 600 TW.



Conclusion

Borexino and KamLAND detectors should be operated more
than 1000 and 400 years respectively to get enough statistics
for doing appropriate analysis of geoneutrino fluxes.

It is strongly needed detector with 10 kt target to
accumulate at least 4000 events in observable time (10 vy.)

40K could not be detected by existing detectors.
Borexino background should be reduced.

Independent CNO spectrum measurement is desirable to get
40K spectrum.



Our choice

K =2 2%
*H = 300TW
*Hydride Earth model



Can HE model help to explain the
other unusual experimental results
and to give unusual predictions?

Yes

* We have developed New model of Earth electric field
on the base of HE, which can explain all exp. data and
can predict the new facts.

 We observed the predicted fact: The Earth crust

(continents and ocean) saturates by positive ions
(protons).

 The Pierre Auger telescope registration of Earthquake

is the example of unusual result which HE model helps
to explain.



Atmospheric electricity

According to Ch. Wilson the Earth and
ionosphere compose spherical capacity charged
by thunder clouds. Potential difference between

them is a source of Earth electric field.



Opened questions

Where is negative charge of Earth capacity?

How is it possible to explain unitary variation
of fine weather global electric field?

Why during earthquakes atmospheric electric
field is growing? And why high energy
electrons are emitted from radiation belt?

Is there a link between electric and magnetic
Earth fields?

What are the telluric currents?



Earth electrical currents
in the HE model




Hydridic theory of Earth electric field

The negative charge of “Earth capacitor”
locates under Earth crust.

The Earth crust (continents and ocean)
saturates by positive ions (protons).

The gases going up from the Earth crust to
atmosphere are positive charged. This gases
can charge the “Earth capacitor”.

The underground discharge can originate the
earthquakes.



Hydroxonium ions are created in atmosphere as
a result of chemical reactions

* 0,*+(H,0). = 0,*(H,0),
* NO*+ (H,0). - NO*(H,0),

0,*(H,0). = H,0*(OH")(H,0)., + O,
* NO*(H,0). > H,0*(H,0)., + HNO,

Mozumander, Y.Hatano Charged particles and photon interactions with matter, CRC Press
2003.

H.Dolezalek, R.Reiter Electrical Processes in atmospheres: proceedings of the fifth
international held at Garmisch-Partenkirchen (Germany), 2—7 September 1974 pp 45-52.

Hans Volland, Handbook of atmospheric electrodynamics, t.1, CRC Press, 1995.



One day unitary variation of electric field tension as a function of Greenwich

time: ocean surface (1), poles (2) and area of thunderstorms (3).
R. Feynman, R. Leighton and M. Sans. The Feynman lectures on physics. V. 2. Electricity and
Magnetism. Addison-Wesley Publishing company, Inc. Reading, Massachusetts, Palo Alto, London,

S 108 yu 2 1964.
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Abnormal daily wave of «good weather
field» in mountain valley

A. S. Lidvansky, N. S. Khaerdinov
Institute for Nuclear Research, Moscow

VIl Russian Proceedings of Conference on
athmospheric electricity, September, 24-28,
2012, S-Petersburg, Russia, p. 155-157



Earth electric field at BNO in good weather 19, 20, 21, 22,
23, 27 September 2007. Local time. Averaging on 20sc.
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Surface — bottom electric potential difference
U, bottom — 22 — 30 August 2008 year.

surface, mV . .
Time, min
22 -30 aBr. 2008 1-mwvH paHHble Ez Bawkan

4321 5761 7201 SFu 1 10081 11521 12961

A N
C e

-40

Foreshocks )
. magnitude on the

?\ Earthquake 6.4

o Richter scale
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Observation of exceeding positive ions
concentrations in under ground rooms
by use of Air ions counter «Canpup 3M»

(-

IO PP

U -

Air Flux




Air ion counter is in INR underground

lab. (Moscow)
Number of positive ions - 5:10%ion/cm?




Air ions in underground laboratories.

At underground lab. of Baksan Neutrino

Observatory we found the air ions in amounts
up to 3 000 000 ions/cm?3

* |[n Moscow in non ventilated underground
rooms - up to 10 000 000 ions/cm 3



Proceedings of ICRC 2011. Vol.11, 467-
470

32ND INTERNATIONAL COsSMIC RAY CONFERENCE, BEINING 2011

Measurement of Low Energy Cosmic Radiation with the Water Cherenkov Detector Array of
the Pierre Auger Observatory

HERNAN ASOREY' FOR THE PIERRE AUGER COLLABORATION?
LCentro Atémice Bariloche (CNEA), U. N. de Cuvo and U. N. de Rio Negro, Bariloche, Rio Negro, Argentina
20bservatorio Pierre Auger, Av. San Martin Norte 304, 5613 Malargiie, Argentina



The Surface Detector Array

One of the 1 660 water-Cherenkov detectors (WCD) of the
Pierre Auger Observatory, located near Malargiie, Argentina

(69.3° W, 35.3° §,9.5GV) at 1400 ma.s.l.

3000 km? array

1660 water-Cherenkov detectors (WCD)
(16 600 m? of detection area)

triangular grid with 1500 m spacing
Cherenkov detector:

— 12 m? of high purity water

— three 9" photomultipliers (PMT)

— Detection of e+ and y: calorimetric

— p* signals: proportional to track

length.



/" Low energy cosmic ray measurements using individual detectors "\

Scaler mode
10
o Counting event rate between two thresholds;

e e period I: Mar to Sep 2005, period II: After Sep 2005.
- S ?fl?.lg.:ﬂfum e rate excess — search for astrophysical transients:
. (Fenod 1l ~ Gamma Ray Bursts

8 — Forbush decreases

ﬁ 5::‘.;. er .ra’rrr |
o counting interva _

s 001} (Penod Soft Gamma Repeaters

m
v Histogram mode

15 30 60 120 240 480 960 e Every WCD constantly records one-minute his-
Deposited energy [MeV] tograms of signals (amplitude and total charge).

Charge histogram of the signals of one PMT, with the o 2" peak — (1.03 £0.02) of the energy deposited
corresponding counting intervals of the scaler mode:

(E4) by a vertical muon (E; ~ 240 MeV).
¢ Period I (orange): 15 <(E4/MeV) < 00— 380 m—2s~!

., *~ l0one-minute histograms are registered at the
i - = M= — —s g i
l\ o Period I (green): 15 < (E; /MeV)= 100 — 200 m—=s central DﬁQ every minute.

/



Auger scaler rae counts s
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Chile Feb 2010 earthquake

— T s average
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Time snce 27 Feb 2010 0500 UTC [minutes]

Magnitude 8.8 on Richter scale
epicentre at 300 km SW from array
seismic S-waves propagation observed
24 o decrease, recovery time: 6 hours
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Earthquake in framework of HE model.

Underground discharge could be a reason of
earthquake.

Vertical proton currents could be increased before the
earthquake. They are precursors of earthquake.

At the moment of earthquake the recombination of
positive and negative charges could take place under
the Earth crust.

Negative charge is reconstructed in 100 sec, but total
charge of the crust could be reconstructed sufficiently
longer — up to several days, what causes increasing of
Earth electric field in atmosphere on factor 100 or
more.



Unitary electric field variation in
framework of HE model.

* |t might be explained by the air masses going
up when heating by the Sun in regions of rifts,
say Pacific region. In Pacific region the noon
happens at the moment when in Greenwich 6

d.Mm.



Global map of the flow of heat, in mWm2, from Earth's interior
to the surface. Higher heat flows are observed at the locations
of mid-ocean ridges, and oceanic crust has relatively higher heat
flows than continental crust.



http://en.wikipedia.org/wiki/Mid-ocean_ridges
http://en.wikipedia.org/wiki/Oceanic_crust
http://en.wikipedia.org/wiki/Continental_crust

New

* 300 TW

 We observed the predicted fact: The Earth
crust (continents and ocean) saturates by
positive ions (protons).

* New Earth electric field HoBaa moaenb model
on the base of HE model is the instrument for
earthquake predictions.



Puc. 5. a) - cTauMoHapHaA TpaeKTopumA
3apAXKEHHOM YacTULbl B paagnaLMOHHOM NOACE:
1 - reomarHUTHOe no.ne, 2 - TpaeKTopuA
4acTuubl, 3 - HUXKHAA rPaHULA PaaANALMOHHOIO
nosca; 6) - BbicbiNnaHusa Yactmu, n3 COMHU
pPaAnaLMOHHOrO NoAcCa Noc/se B3anMoAeNCTBUA
c OMU cencmmnyeckoro npomcxoxaeHma: 1 -
reoMarHUTHoOe NnoJsie, 2 - TPAEKTOPUA HYaCTULLbI,
3 - HUXKHAA rpaHuLUa pagmMayMoHHOro rnoAdca, 4 -
oyar 3em/sieTpAaceHuaA, 5 - aneKTpomarHuTHoe
n3nydyeHue, 6 - BbiCbinaroLLmMeca yactumuobl, 7 -

TPAEKTOPUA CNYTHUKA .



BbiCcbinaHMe BbICOKO3IHEPrnMYHbIX 9/1eKTPOHOB
HE moaenb

[MTpUYMHA — CKONeHME NONOKUTENbHO
3apAXKEeHHbIX MOHOB B MOHOChepe Haa
ob61acTblo 3emneTpsaceHus

BbicbinaHMe MOXKeT HayaTbCA paHbLue (Yacbl)
3emneTpaceHus n byget npoao/KaTbCa AONTO

(0ecATKM YyacoB) A0 paccacbiBaHUA CKOMAEHUSA
MOHOB

HE mogenb — MHCTPYMEHT AnAa nccneaoBaHuA
Bpa3nnbckon aHamanum.



[Ipoxo:kaeHHe WKHO-0pa3HIbCKOH
MATHHTHOH aHOMAJHH




-
N

| =1800 A
dQ

cycle - /47 dQ

dqg/dR =i /v

= |/4nv dQdR
i, =da/T, T - day

dH=i__/2RsinO

cyc

I dQdR

47rTv2 Rsing
o ’T do Rde
VT ¢ sind 3 R

He—1nR2 g —|
2T RL

H=H,-H =c(--1).c=000378
V_

+



