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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.



Mbl }Xnsem BO BpemsaA Koraa

* Mogenb «CnnukatHasa 3emnsa (BSE)»
3aMeHAeTCA Ha

Mogpaenb «boratas sogopogom 3emns (HE)»



Geoneutrinos
Experimental results

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

238 > 206ph + 8o + 6e + 6V + 51,7 MeV (47,7)
232Th = 298Py + 6 + 4e + 4V + 42,8 MeV(40,4)
0K>4%Ca + e + Ve + 1.32 MeV(0,598)prob.0,89

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



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]
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Conclusion. GeoV. Exp.

 The fluxes of U and Th GeoV 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
H,+Hy, =40 TW

* Thereis no K GeoV signal. The upper limit on

K concentration in the Earth:
2% +4% - H, =300+ 600 TW



Intrinsic Earth heat. Exp.

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 = 298Py + 6 + 4e + 4V + 42,8 MeV(40,4)
0K>4%Ca + e + Ve + 1.32 MeV(0,598)prob.0,89

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



Conductive Heat Flux: F =aAT/h

Termo resistor Rock Underground Lab.
T1 J_

%
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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




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.
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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



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. 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.
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Apollo 15, Apollo 17

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

Moon

* 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.

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

Diviner Daytime Temperature (K) on
South Pole.

Diviner Channel 8 Daytime Temperature (K)
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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

Frad — EO’T4
F..q — radiogenic heat flux,
€ = 0,95 — emissivity of lunar surface,

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

F..4 (T=40K) = 0,138 W-m2
Hytoon = Frag (T=40K) - Syyo0n = 5,2 TW

I_lEarth = HMoon ' IVIEarth / IVIMoon =420 TW

Moon



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



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, 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 4


http://igppweb.ucsd.edu/~gabi/

Seismology

12

—
>

o

Velocity (km/sec), density (g/cm3)

| 1 1 1
4000 6900

Depth ( km)

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.

"Trojans”

eVenus

® Mercury]

® Jupiter

“Greeks"



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.



MCXoOHbIA COCTaB 3emau

Mp# opMUPCEIHEHA NPOTCNAIHETHOMD AMCHa (10 Xo#ny|, oeujecmaon, cOpoUIENHEE T MPOMOComH EvHO
HebwTbl, dorm 0 B0 JBUZAMELA RORERESN MOZHIIMNG CUReEsX AUHWE, HoHHIvpoRaHHWE

HaLTHLLbI HE MIDTYT NEECERaTh BMaTHHTHDIE CHAREDIE MHHHHA |:E'|Z.'1H ¥ HaACTHWL UTENMDBLER CRIOQOCTH
:I, MOSTORY SHH 40MsHbi Grblfi 3AXBATHEATOCA MATHHTHESA NOMEM W OCTAHABNHMBATECA B

CROMOCONHEUHOM NPOCTPAHCTEE, TOTEA KAK HERTRANLHEIE ATOMB! CEODOIHE NEPROKOAMNN Yepes
MArHMTHOE NENE W YXOaMeM B Bonee yaaneHHse 3oHe, HHwsan cnosasn, ecnw Xoin npae, 7o npw
POPMHPCEIHAM NP0 TONAIHETHOND JMCKE B MarHWTHOM None HEBYIW IPoUCXOaUnD PageneHue
FNEMEHTOE B 33 BHCHMOCTH 0T ME NOTEHLHANDE HOHHIALMM,

B Hauane T0-moix XX gewa Ham Boinw wasecTHnl cocTasw: dorocheps Connua, srewxei obonoymrm

Fesnn (npumepHo, Ao tyBuan 150 wm), eHewHel obonousk MyHs W noRca acTeporace (no
HOANEHUMAR METEGPWTOR], ROTOPEIR OTCTOMT 0T ConHua B 3 pasa ganeie Jemnd. ConocTasneHme

STHE COLTaE0E (B napax: Jemas/ConHue, MyHa/3emnn, acTepou s JerNR ) ShiReung Wy
ANAUCTIAOCTIIG PRCABOCITIIH EHHOCTTIIH XM UHECHEY 30eMeHmos o Comyewn ol CUomemMe o e
mameryuaas uonuaryuy. CnegopatensHo, O Xoin Bein npae, Ho casmoe ragHoe B TOM, 470 Ha

COCHOBE BLEABNEHHON MHOWD CRRRMCMMOOTIY .08 NOABWASOE BOSMDHHOCTE GNPELENHTE WCKOHEE
COCTAE Jemnun. CornacHo aTosy onpeaenadmio (cdenarHomy Ha srHoae harmmsiecrus daHmbix),

COEDHAHHE KOO B TENe NAAHETh HE A0HHHD NEEERIWaTe 1% oT aceld a8 Macck,
NpeobRagaounme 3neseHTame AansoToa 5, Mg w Fe; ganee (no yBueawwed|— Ca, Al, Na;
HOHUEHTPALMM NPOYHX HE NPEELILLKNT JECATHY W COTHE 2008l npoueHTa. Basecre © Tess, Bonea
NoRoBKHE Boex atomoe (60%) B waHauanoHol Jesmne npuHagrenany eogopony |4,.5% no macca),



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. NTapuH B.H. TnnoTte3a n3Ha4anbHO ruapunaHon 3emnm (HoBas
rnobanbHaa KoHuenuua). M., «Hegpa», 1975, 101 c., (AH CCCP.
MwuHuctepctso reonornm CCCP. UMTIP3).

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

3. NapuH B.H. Hawa 3emna (npoucxoxkaeHne, coctas, CTPOEHME U
pPa3BUTME M3HaAYaNbHO rnapuaHoin 3emnn). M. «Arap» 2005, 248 c.

4. LarinV. 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
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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, 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 Depthrange,km  Composition

* External core 0-100 MgHo,1; SiHo,1; FeHo,1
+|\/|an,' SiHn; FeHn (n = 10)
* Core 100 -3730 MgHn; SiHn; FeHn

(n=10)



Geochemical model of modern Earth (following to
Vladimir Larin)

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)
Man; SiHn; FeHn (n = 10)



Hydride Earth (HE)

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

Core - FeH,, + MgH,, + NaH,, + ...
Percentage of Kin Earth massis 2 %—4 %

HE model can explain experimentally observed value of
Earth heat flux 300 TW. 4°K 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 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.
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Earth electrical currents
in the HE model




OKKNno3uUAa

OKkKAnto3uA (no3gHenat. occlusio — 3anmnpaHue, cKkpbiBaHKUe, oT naT. occludo —
3anunpato, 3aKpbliBatlo), NOrNOLLEHUE BELLLEeCTBA U3 ra30BOM cpeabl TBEPAbIMU
Tenamm nnm pacnnasamu. Mpu O. rasbl NOrNOWAOTCA HE NOBEPXHOCTHbLIM C/10EM, 3
Bcem obbémom nornotutena. B atom cmbicne O. noaobHa abcopbumm —
PACTBOPEHMUIO ra3oB B KuAKocTax. Hanbonee xapaktepHa O. ra3oB metannamum,
Hanpumep Bogopoaa metannamu VIl rpynnbl nepmoanyeckom cCucTemol
anemeHTOB. TaK, NpM KOMHaTHOM TemnepaTtype 1 06vém npuamna nornouwaet bonee
800, a nannagua — 6onee 700 o6bémoB Boaopoaa. OKKNHO3MPOBAHHbIN ra3 AaéT C
MeTaNnlaMun TBEPAbIA PACTBOP; MHOTAA YacTb NOMTOWEHHOTO ra3a obpasyeT C HUMU
XUMMUYECKME coeanHEeHUNA (rmapuabl, HATPUAbI 1 Ap.).



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

Proton exchange membrane fuel cell
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Negative charge is under litosphere

The International Astroparticle Physics Workshop
July 22 - 27, 2012
Ulan-Ude, Baikal, Russia
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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.



Origing of Earth electric field

e 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 «Candpup 3M»
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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 —0.29-103ion/cm?3




Air ion counter is in Pyhasalmi deep underground laboratory
Number of positive ions —4.79-103ion/cm?3




Air ion counter is in Pyhasalmi deep underground laboratory
Number of positive ions — 2,63-103ion/cm?3










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,

S 108 yu 2 1964.
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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

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



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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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.

e A large quantity of hydrogen gas.

The mud that flowed out of the hole was  described as
“boiling with hydrogen”.
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Craters at Yamal




* 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.



Preliminary Determination of Epicenters
358,214 Events, 1963 - 1998







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.

/
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Chile Feb 2010 earthquake
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YBennyeHme atmochepHOro 31eKTprUYeCcKoro noasa npu
3eM/IeTPSICEHUM.




http://upload.wikimedia.org/wikipedia/commons/b/bb
/1000 Year Temperature Comparison.png
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1. Koporaes C.M., llIueep B.C., l'aimam
C.I1., bynaes H.M., Muprazos P.P., Xane30B
A.A., Tlandunos A.U. DddexT u
npenBecTHUku 3emnerpsicenus 27.08.2008 B
BEPTUKAJIIBHOU KOMIIOHEHTE JJIEKTPUUECKOTO

noJist B o3epe baiikan // Jloknanpl AkajgemMuu
Hayk. 2011. T. 438. Ne 5. C. 683-686.

2. Koporaee C.M., bynues H.M., Ceparok
B.O., 3yp6anos B.JI., Muprazos P.P., Maunnux
B.A., Kukrenko E.O., by3un B.b., Ilandunos
A.MA. Hosele pe3ynbratel MOHUTOPHUHIA
BEPTUKAIBHON KOMIIOHEHTBHI AJIEKTPUUYECKOTO
noJist B o3epe baiikan Ha 0a3e MOBEepXHOCTh-THO
Il TeomarneTusm u asponomus. 2015. T. 55. Neo

3. C.406-418.
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Larin’s law.

* (X Xsideartn = (Xp/Xsidsun - F(Epp (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,

Ferin(Ep (M)) is the law of chemical element
differentiation for the Earth.
* F(Ep (M))=A-exp{-B-Ep (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 Dluaqi

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

Examples of this areas were studied in Russia and
Carolina in the US

herein called the "Carolina Bays" (Fig. 1). The
measured hydrogen o
v\ \\/A'

fluxes are PSRN Y RRg

between O Z,Smj,, o %.f_ﬁ.ﬁ;; :
200 and RO Sk X
4400

m3/day/km?2

[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

e accumulations exist underground in the form of natural
underground hydrogen reservoirs (UHR) in thermal

e aquifers.

UHR’s have been discovered recently in all the parts of the
world.



