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МЫ живём во время когда

• Модель «Силикатная Земля   (BSE)» 

заменяется на

Модель «Богатая водородом Земля (HE)»



Geoneutrinos
Experimental results

• ²³⁸U, ²³⁵U, ²³²Th, ⁴⁰K  decays  in the Earth body are 
the source of geoneutrinos and heat.

• ²³⁸U → ²⁰⁶Pb + 8α + 6e + 6ν᷉ₑ + 51,7 MeV (47,7)

• ²³²Th→ ²⁰⁸Pb + 6α + 4e + 4ν᷉ₑ + 42,8 MeV(40,4)

• ⁴⁰K→⁴⁰Ca + e + ν᷉ₑ + 1.32 MeV(0,598)prob.0,89

→40Ar + ϒ + νe + 1.5 Mev (1.46) prob.0,1066
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Recoil electrons spectrum from 40К in 
BOREXINO    e + e  e + e 
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Conclusion. Geoν. Exp.

• The fluxes of U and Th Geoν are recorded.    

U and Th BSE concentrations can be changed 
slightly by putting some U and Th in the Earth 
mantel and the core → the upper limit 

HU + HTh ≈ 40 TW

• There is no K Geoν signal. The upper limit on 

K concentration in the Earth: 
2% ÷ 4% → HK = 300 ÷ 600 TW  



Intrinsic Earth heat. Exp. 

• ²³⁸U, ²³⁵U, ²³²Th, ⁴⁰K  decays  in the Earth body are 
the source of heat and geoneutrinos. 

• ²³⁸U → ²⁰⁶Pb + 8α + 6e + 6ν᷉ₑ + 51,7 MeV (47,7)

• ²³²Th→ ²⁰⁸Pb + 6α + 4e + 4ν᷉ₑ + 42,8 MeV(40,4)

• ⁴⁰K→⁴⁰Ca + e + ν᷉ₑ + 1.32 MeV(0,598)prob.0,89

→40Ar + ϒ + νe + 1.5 Mev (1.46) prob.0,1066



Conductive Heat Flux:     F = æΔT/h

Termo resistor                     Rock            Underground  Lab.
T1

+
h

Termo resistor

T2



Heat flow from the Earth

• Pollack, H. N., S. J. Hurter, and J. R. Johnson 
(1993), Heat flow from the Earth's interior: 
Analysis of the global data set, Rev. Geophys., 
31(3), 267–280

• The mean heat flows of continents and oceans 
are 65 and 101 mW m−2, respectively, which 
when areally weighted yield a global mean of 87 
mW m−2 and a global heat loss of 44.2 × 1012 W



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

• Silane - SiH4 - gas from -112 to 450 °С

Formation:     Mg2Si  + 4H+ = 2Mg2+ + SiH4 ↑ - Q

Decomposition: SiH4 + 2H2O = SiO2 + 4H2 ↑ + Q

SiH4 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





Argo Project

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



- water density, Cp- sea water specific heat capacity,       
h2 - bottom depth, h1 - top depth, T(z)- temperature profile.

𝜌



• 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. Hansen1,2, M. Sato1,2, P. Kharecha1,2, and K. von Schuckmann3

1NASA 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

• HEarth = 0,58 W m-2 ∙ 5,1∙ 1014 m2 = 3 ∙1014 W = 300 ± 76 TW



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

HEarth = HMoon ∙ MEarth / MMoon



Photo of the Apollo 15 CDR setting up a deep drill. Drilling and extraction on
the moon was very difficult and must have caused significant heating. Unless dark drill
segments were immediately placed in the shade they would have been substantially 

heated. NASA photo AS15-87-11847.







Apollo 15, Apollo 17

HEarth = HMoon ∙ MEarth / MMoon = 43 - 65 TW    

• The measurements were done at the places 
with low heat fluxes.



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. 

• λ1 = 10  cm,    λ2 = 20  cm

• HEarth = HMoon ∙ MEarth / MMoon = 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 2009. It is the first instrument to create 
detailed day and night surface temperature maps of the Moon.

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


Diviner Daytime Temperature (K) on 
South Pole. 
Tmin = 40 K 



Diviner photo. 
Permanent dark places in South Luna 

Pole.



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



Equilibrium condition for the 
permanent dark places on Lunar 

surface
Frad =     Ɛ∙ơ∙T4 

Frad – radiogenic heat flux,

Ɛ = 0,95 – emissivity of lunar surface,

ơ = 5,67∙10-8 W∙m-2∙K-4  - Stefan-Boltzmann constant.

Frad (T=40K) = 0,138 W∙m-2

HMoon = Frad (T=40K) ∙ SMoon = 5,2 TW   

HEarth = HMoon ∙ MEarth / MMoon = 420 TW    



Summary

Earth

• Bore-hole temperature gradient       47±2 TW 

• ARGO Earth’s energy imbalance      300±76 TW                   
Moon recalculated to Earth heat flux 

• Apollo 15, 17 drilling                            43-65 TW

• 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.



300 ± 76 TW



Can we find the Earth model which can  
help to understand such huge value as 

300 TW  
and

the values of measured geoneutrino
fluxes simultaneously? 

We found:  

Hydride Earth or Primordial Hydrogen rich 
planet (HE)



Earth structure

Crust: 7-10 km at ocean 

bottom and 30-60 km at 

continents, r=~3-3.5 g/cm3

Upper mantle: ~660-670 km, 

r=~3.5-4 g/cm3

Lower mantle: ~2900 km, 

r=~5 g/cm3

Outer core, ~5140 km, 

r=~10-11 g/cm3

Inner core, ~6371 km, r=~12-

13 g/cm3, t = 6000° С

At site http://igppweb.ucsd.edu/~gabi/ data for 2° х 2° were available. (Now 1°х1° )

"Neutrino Physics and Astrophysics“, 
Valday, Russia, Jan 27 - Feb 2, 2014
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Seismology

P – primary, longitudinal waves
S – secondary, transverse/shear waves



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.

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


Hydride 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.





Hydride Earth

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.

1. Ларин В.Н. Гипотеза изначально гидридной Земли (новая 
глобальная концепция). М., «Недра», 1975, 101 с., (АН СССР. 

Министерство геологии СССР. ИМГРЭ). 
2. Ларин В.Н. Гипотеза изначально гидридной Земли. 2-е изд., 

перераб. и доп.. - М., Недра. 1980, 216 с
3. Ларин В.Н. Наша Земля (происхождение, состав, строение и 
развитие изначально гидридной Земли). М. «Агар» 2005, 248 с. 
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


Ionization potential,  eV

Ratio of Earth crust

chemical element abundances

to  Sun 

chemical element abundances

versus

first ionization potential

of these elements

(normalize to Si)



ratio of meteorite chemical element abundances
to Earth crust chemical element abundances



Ratio Moon /Earth



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


Geochemical model of primordial 
Earth (following to Vladimir Larin)

• Geosphere Depth range, km Composition

• External core 0 - 100 MgH0,1; SiH0,1; FeH0,1

+MgHn; SiHn; FeHn (n = 10)

• Core 100 - 3730                   MgHn; SiHn; FeHn

(n = 10)



Geochemical model of modern Earth (following to 
Vladimir Larin)

Geosphere Depth range, km Composition

Lithosphere 0 - 150 CaO;MgO;

Al2O3; SiO2;Na2O; Fe2O3;H2O

Asthenosphere 150             Thin layer of Metalsphere with 

high hydrogen concentration

Metalsphere 150 - 2900 Mg2Si : Si : FeSi = 6 : 3 : 1

External core 2900 - 5000 MgH0,1; SiH0,1; FeH0,1

+MgHn; SiHn; FeHn (n = 10)

Inernal core 5000 - 6371         MgHn; SiHn; FeHn (n = 10)



Hydride Earth (HE)

• There are U, Th, K in Lower mantle and Core

• Mantle → metallic

• Core → FeH10 + MgH10 + NaH10 + …

• Percentage of K in Earth mass is 2 %– 4 %

• HE model  can explain experimentally observed value of 
Earth heat flux 300 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. 



Our choice

•K   →   2%

•H  =   300 TW

•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.





Earth electrical currents 
in the HE model



Окклюзия

• Окклюзия (позднелат. occlusio — запирание, скрывание, от лат. occludo —
запираю, закрываю), поглощение вещества из газовой среды твёрдыми 
телами или расплавами. При О. газы поглощаются не поверхностным слоем, а 
всем объёмом поглотителя. В этом смысле О. подобна абсорбции —
растворению газов в жидкостях. Наиболее характерна О. газов металлами, 
например водорода металлами VIII группы периодической системы 
элементов. Так, при комнатной температуре 1 объём иридия поглощает более 
800, а палладия — более 700 объёмов водорода. Окклюзированный газ даёт с 
металлами твёрдый раствор; иногда часть поглощённого газа образует с ними 
химические соединения (гидриды, нитриды и др.). 

http://slovari.yandex.ru/~книги/БСЭ/Абсорбция/


Proton exchange membrane fuel cell



Negative charge is under litosphere
The International Astroparticle Physics Workshop

July 22 - 27, 2012
Ulan-Ude, Baikal, Russia



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

• O2
+ + (H2O)n → O2

+(H2O)n

• NO+ + (H2O)n → NO+(H2O)n

• O2
+(H2O)n → H3O+(OH.)(H2O)n-2 + O2

• NO+(H2O)n → H3O+(H2O)n-2 + HNO2
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. 



Origing of Earth electric field

• Earth electric field is a result of hydrogen 
degassation of the Earth.

• The separation of the positive and negative 
charges takes place in the bottom 
Lithosphere. So, negative charge takes place 
under Lithosphere and positive charge - on 
the top of atmosphere.



Hydridic theory of Earth electricity

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

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

• The gases goes up from the Earth crust to 
atmosphere by narrow beams. This gases are 
positive charged and can charge the “Earth 
capacitor”.



Observation of exceeding  positive ions 
concentrations in under ground rooms

by use of Air ions counter «Сапфир 3М»
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INR underground lab. Moscow



INR underground lab. Moscow



Air ion counter is in  Verkkaranta near open window
Number of positive ions – 0.29∙103 ion/cm3



Air ion counter is in Pyhasalmi deep underground laboratory
Number of positive ions – 4.79∙103 ion/cm3



Air ion counter is in Pyhasalmi deep underground laboratory
Number of positive ions – 2,63∙103 ion/cm3







Degassing of the Earth through the 
ocean



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, 

1964. 
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Global map of the flow of heat, in mWm-2, 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


Abnormal daily wave of «good weather 
field» in mountain valley

A. S. Lidvansky, N. S. Khaerdinov

Institute for Nuclear Research, Moscow

VII Russian Proceedings of Conference on 
athmospheric electricity, September, 24-28,
2012, S-Petersburg, Russia, p. 155-157
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Earth electric field at BNO in good weather 19, 20, 21, 22, 

23, 27 September 2007. Local time. Averaging on 20sс.
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Kola (Russia) Superdeep Borehole

Deepest point: 12 262 meters. This is a record.
• Main problem: Higher-than-expected-temperature.180°C 

instead of expected 100°C.

• With the deepening the rocks do not get denser and their 
porosity does not decrease. On the contrary, the rocks at 
the multi-kilometer depth are penetrated by multiple pores 
and broken by cracks. 

• A large quantity of hydrogen gas.
The mud that flowed out of the hole was      described as 

“boiling with hydrogen”.







Craters at Yamal



Earthquake

• The rocks at the multi-kilometer depth are 
penetrated by multiple pores and broken by 
cracks. This pores are full of gases. Then gases 
escapes the pores collapses. 

• The gases are positive charged. So, the 
earthquake begins after gases escape  from 
the pores and positive charge does not screen 
the negative.  







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









Увеличение атмосферного электрического поля при 
землетрясении.



http://upload.wikimedia.org/wikipedia/commons/b/bb
/1000_Year_Temperature_Comparison.png

•
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Larin’s law.

• (XM/XSi)Earth = (XM/XSi)Sun ∙ F(EIP (M)); 
where XM is the mass fraction in the planet mass of 
the chemical element with atomic number M, 
EIP (M) is the ionization potential of the chemical 
element with atomic number M in eV, 
FEarth(EIP (M)) is the law of chemical element 
differentiation for the Earth.
• F(EIP (M)) = A ∙ exp{- B∙EIP (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, Herve?recid=1127486&ln=en
http://inspirehep.net/author/Beaumont, Valerie?recid=1127486&ln=en
http://inspirehep.net/author/Zgonnik, Viacheslav?recid=1127486&ln=en
http://inspirehep.net/author/Larin, Nikolay?recid=1127486&ln=en
http://inspirehep.net/author/Larin, Vladimir N.?recid=1127486&ln=en
http://arxiv.org/abs/arXiv:1208.2909


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 Dlugi

• 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. 
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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


Examples of this areas were studied in Russia and 
Carolina in the US
herein called the "Carolina Bays" (Fig. 1). The 
measured hydrogen
fluxes are
between
200 and
4400
m3/day/km2
[Beaumont et al., 2015].



• Introduction – Geology of hydrogen reservoirs
• Hydrogen, having high calorific potential and being 

convertible to electricity and heat, is considered as an
• efficient energy carrier capable of transporting and storing 

energy [Panfilov, 2010]. The main application of
• hydrogen is the mobility sector, and it can also be injected 

into the natural gas grid. Large-scale hydrogen
• accumulations exist underground in the form of natural 

underground hydrogen reservoirs (UHR) in thermal
• aquifers.
UHR’s have been discovered recently in all the parts of the 
world.


