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tymmiicoerpal KJIMMATHUYECKOM MOJIUTUKE

MEXJTYHAPOIHBIE
KJIUMATUYECKUE COTALLIEHUS

Monpeanvckuii npomokon (1987 2.)
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T POCT TEMIIEPATYPbI
mpmicwerman [IPU3EMHOTO BO3TYXA (1959-2021)
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COJISIPHBIN MEXAHN3M
INMIOBAJIBHOTI'O IOTEIIJIEHU A

B.M. ®enopoB (MI'Y um. Jlomonocona, 2012 r.)
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e «BOJOPOAHAS» 3EMJIA o B.H. Jlapuny
Haymsii Coser PAH - (KJIMMATOOTNPEJIEJISTFOUIAE» XUMUYECKHUE JIEMEHTBI

Copep:kanue B «MOJIOA0M» 3emMIe
(Hydrogen Earth — mooens HE)

% aromMoB % Macchl
Boxopoa 59 4,5 (<< 1)
Kaauii 2 S (~0,03)

() — no obwenpunamon mooenu BSE

BOJOPO/ (~3-10*° 1)
- JIETASUPYET uyepe3 paziombl qutocdepsbl 3emiiu,
npu 3mMmom
- o0pasyer ¢ yriiepoaom METAH
(TaJsiee — yriieBoAOPOAHbIE ra3bl, HE(PTH)
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Hayunbiii CoBer PAH

TEOPUS «BOTOPOIHO

U» 3EMJIN

MexaHu3M GpOpPpMHUPOBAHUA COJTHEYHOU CUCTEMbI

(mo ®@. Xouay, 1948; B.H. Jlapuny,

1968)

Maznummnan cenapayus 3apANCEHHHIX Hacmuy npu Gopmupoeanuu
npomonaanemnHo2o oucka.
Heproie mouKu — UOHUIUPOGAHHBIC HACMULLI,
CEEMABIE KPYICKU — HEUmMpanoHsie amomsi.

Cxema ManmTHOn CONnapaumn 3apamemHeix

HACTHL NPK DOPMUPOBAHMN
NPOTOCOMNMENMOND AMCKA

M CaaTIe NOOTOCOMMEN OO

TOMNEPET P NPOMCROQNT
HOMKMIMR BOLNCTRA 1O
PERBONT & DO IO 0
WOVOETDOMEB W THOFD MOF

ANDRMMOD BOUBCTRO PACER
NEW TONNOME CRODOCTRE JMssiseth
ORBIEMITCR JANODTHA By TDI CHNOMMEE Nuant

200 Kkm.

Kocmoc coctouT 13 88,6% Bogopoaa, 11,3% reama un 0, 1% Bcex oCTanbHbIX
InemeHTOB. B atmochepe 3emnun Bogopos AOMUHUPYET Ha BbICOTE OKONO




e MPUPOIHBII BOJOPO/I

Hayunbiii CoBer PAH
KocMuueckne CHUMKH 3eMJIM: KOJIbIEBbIe CTPYKTYPHI (Jerasanus)

PecnyoOsiuka benxapych CesepHnbii Kazaxcran JInneukast 00,1acTh

Kocmoapom ApkTuka. Mexaypeube
«BOoCTOYHBIN» AHabap — OJieHék.

DigitalGlobe

2500 u3mepeHunii Boaopoaa B 56 peruoHax 3emMJiu



NETA3ALIAS TIPUPOTHOTO BOAOPOJIA

Hayunbiii CoBer PAH

IenTpajabHbiii YyepHo3eMHbId paiioH (O30OHOBAS «/IBIPA»)
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BopoHexCKas aHTEKIIM3a

Kanaa nerasanum —

TPEINHOBATHIE MOPOAbI
(moHMsKeHHAst CKOPOCTH BOJIH)




MNPUPOJIHBIN BOAOPO/

Il.1aneTapHbIe OlleHKH reorpaguu u 00bemMoB BbigeeHus 1B

d) LleHTpbl 030HOBBIX OTPULIATEIBHBIX AHOMATUI
b) PaziioMHbIe 30HBI MEPUIUOHAIBHOTO TPOCTUPAHUS

MAX BOJOPOJHOM NJETABALIMU
(uepes pugpmol u paznomsl 3¢MHOIU KOPbl)

\/
MAX pa3pymenue O30HA

Maccornepenoc 1B uepe3 BepXHIOr rpanuily
TBEPABIX OPO/I:
~ 49 MJuIpa. TOHH/TO

13 HUX:
—B OKeaH (Boja)

~ 37 mupa. TOHH/TO
B TOM YMCJIE IPH PA3PyLICHUHA O30HOBOT'O CJIOS
~ 28* mJpa. TOHH/TOx,
— MUTPHUPYET B KOCMOC ~ 12* muJIpa. TOHH/TO
* - yepe3 arMocdepy
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Hayunbiii CoBer PAH
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NAETASALIUA TIPUPOAHOI' O BOJOPOIA

nHTeHCUBHOCTH /II'B 1 paspyumienus crparocgepHoro o3oHa

470

450

1430 D

410 ©

1390

370

B.JI. CeiBoporkuH (MI'Y um. JlomoHocoBa, 2005 r.)



i JIETA3ALIVSI IIPUPOJHOTO BOJIOPOJIA

Al Bl e SKCIEPUMEHTAJIbHBIE PE3YJIbTATHI

POCT UHTEHCHUBHOCTMU:
- JET'ASAIINU (~ B 3 pa3a 3a XX BeK)

- PASPYUHIEHUWS1 O30HA

&

- “npoxoasimero YO-U3JTYUEHUA Coanna

- HAI'PEBA npuszeMHOro Bo3ayxa (B T.4. 3K30TePMHUYE€CKUMHA
poueccamMu jaera3anuu / HOHM3aluuu / pacnaaa 030Ha)

2

Bxaaa B

IJIOBAJIBHOE HOTEINVIEHUE I CHUKEHUE JTABJEHUS

= TI0J «030HOBOMW JAbIPOW

11



NETA3ZALIUS TIPUPOJTHOIO BOJIOPOJIA

Hayunbiii CoBer PAH

NUHTEHCUBHOCTD AETASAIIUUA OITPEAEJAETCA:

- HaanuueMm PA3JIOMOB 3emHO011 KOPBI B PEI TOHE

- ITPOITYCKAHUMEM Bonmopona uepe3 PAZJIOMBI (rekomopuix 61006),
3apucsaieM or CUJI TATOTEHUWSA JIYHbBI 1 COJIHILA B pernone
(T.e. ux TEKYIIIUM B3AUMHBIM PACIHOJTOKEHUEM)

~

ITPOI'HO3 unteHcuBHoctu JIETASAIIMNA BOAOPO/IA

(Ha OCHOBE ACMPOHOMUUECKUX PACUEMO8 NOJI0HCEHUT

Jynwt u Connua omnocumensho pezuona)

® &

! ITPOI'HO3 aarsl IPUPOJAHBIX KATACTPO® B peruone

12
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ONPUPOIHBIN MOKAP

(EBponeuckas yacts P®D, jero 2010)
U3MeHeHHe coaepkaHus 030HA
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HE nog KAYKJIOH «030H0BOI AbIPOii»
BO3HHMKAET NPUPOAHBIU IMOXKAP
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0 I Jlo HauaJja / nag KAYK/IbIM npupoaHbim
= T0KApPOM 00pa3yeTcsi «<030HOBaA AbIPA»

JIATA oopaszoanusa O30HOBDBIX /IbIP / IIOZKAPOB

onpeaeasercs mojaoxxenueM Jlynol u CoitHua
OTHOCHTEJILHO peruoHa (paccuumoieéaemcs')
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Hayunbiii CoBer PAH

CocrosiHMe 030HA HaaA YpajaoM U CHOUpPbIO

O MacmTaOHbIi NpUpOaHbIA moxkap (BecHa 2023 roga)
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CocTosiHHe 030HA HAT BoCcTOUHBIM
Ka3axcranom u Bocrounou Kananou
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Hayunbiii CoBer PAH

Cocrosinue o3ona Hag EBponon 28.02.2010
Yparan (ckopocths BeTpa 10 200 km/4ac)
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Cocrosinue 030Ha Haa Cpeau3eMHOMOPbeM

Hay4ynbiii CoBer PAH
d b 2023 roga
CpengHemMecsYHble aHOMAaJIUM 25.07
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omims  BKJAJ PATHOAKTHBHOTO TEILJIA
Hayunbiii CoBer PAH B TEHHOBOﬁ BAJ‘[AHC BEMJII/I

HEUTPUHHBIM wmeronom U3MEPEHO ( Borexino, 511 PAH, 2022)
(! npeocrkazannoe HE-mooenvro) CONEPKAHUE B 3emne n3ortona 40K

MOIIHOCTD OT PACITAJAA PAIMOAKTUBHBIX 2JIEMEHTOB

Moaenn Moaenn
BSE HE
238 + 232Th  ~40TW  ~200TW
WK ~4TW ~ 400 TW

[ToTok pagrorenHoro teria no HE-moaean
oonee, ueMm B 10 pa3 npeBocxoaut odmenpuHAThIN 110 BSE-Mogenn (~ 47 TW)

v

I - o0bsicnenne ckopoctd HAI'PEBA muposoro OKEAHA
= - 3KcrepuMeHTalbHOE noaTreepxkiacHue HE-monean B.H. Jlapuna 18
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Hayunbiii CoBer PAH
IIpuYHHBI Yro nenarn?
[100anbHOE MOTEIICHUE
IIpupoaHbIi 10JArocpoYHbIN npouecc — IIpeBeHTHBHBIE MepbI AJ151 U30eKaHUA /
YMeHblUeHue y2ia HaKI0HA 0CU 8paujeHus 3emiu CHHMJKEHHS yiepoa

«3eleHblily dHepeonepexo0 akmyaiet O
Biausinue anTponorennoro CO, majo OXPAaHBL NPUPOOBL U 300P0BbSL NH00El (8 NEPBYIO
(«3enensiily snepeonepexoo ne 060CHOBaH) ouepeob Ha MpaHcnopme u 8 20p00ax)

Kianmarnyeckue KaTacTpo@pol

H3MmeHeHHe colep:KaHusl 030HA B IIporuo3upoBarh HAYAJIO0
atMocgepe — KJIHMMATHYeCKHX KaTacTpod
paspyuiterue 030Ha 6000PO0OM, 0e2a3upyrouem -no mecmy (2e0102u4ecKUull aHaIu3)
u3z 2nyoun 3emuu -no oame (pacuemol koopouram Jlynot u Connya)

BrinonHeHne Mep BeHCKoM KOHBEHIIMHU 00

Humencusrnocms de2azauuu 6000pooa OXpaHe 030HOBOTO cios (1985)

onpeodensemcs 8030eUcCmeuem Cul msacomeHusl
Jlynor u Connya OTKa3 OT BBIIOJIHEHUS MEp MOHpeabCKOro

IIPOTOKOJIA IO BEIIECTBAM, pa3pyIIAIOIINM
030HOBBIN ci1ou (1987)
19
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LAY eBPA3HIICKOI YIKOHOMHYECKO HHTErPAIHH, MOAEPHU3ALMH, A0 i
Hayunsiii Coser PAH KOHKYPEHTOCIHOCOOHOCTH H YCTOMYHBOMY Pa3BUTHIO

ECONOMIC FOM
N FORUM VEAV

“SAWMEROM
\ - >

BJIATOJIAPUM
3A
BHUMAHWE

Konmaxmeuwi: JloaronanreB Anaroanii BacuaseBna +7 903 1368909
dav100649@mail.ru
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Hayunbiii CoBer PAH

AHTPOINOTEHHBIN ®AKTOP NOTENJIEHUS
MPOTIATAHJIA

HecMoTpsi Ha OTCyTCTBHE HOKA3aTEIbCTB HAYYHOM 00OCHOBAaHHOCTH
AHTPOIIOTEHHOW T'MIIOTE3bI IIOTEIICHHS:

- ¢ MOMEHTa ee (hOpMHUPOBaHMS ObIJIa IMOCTABJICHA 331344 «...3aPYYHThCA
IIHUPOKOH MOAAEPKKOH» C MOMOIILIO «...CTPAIHLIX CIEHAPHEB», IPH
3TOM «...MAaJI0 YIIOMHHATH 0 JIIOObIX coMHeHusax» (S. H. Schneider, 1989)

- K IponaraHie ObUIM MOJIKIIOYEHBI HOJIUTHICCKUE TIKEIOBECHI

e O0aMa : 1UTaHETAa «HE CIIOCOOHA BBUICHUTH CEO0M», MOOO0EMmIa
«BO3MNIABUTh aTraky BCEro MHpa Ha  M3MEHCHHE  KJIHMMAaTay
(xopmxTayHckuit yHuBepcutet, 2013)

* Mepkeslb . «HEOOXOOMMO JJISI Ka)XJAOW  CTpaHbl BhIPAOOTaTh
IporpaMmMy II0 COKpaIlleHHWIO BBIOPOCOB - YIVICKHCIIOTO  Tas3a, ' Kak
OCHOBHOTO (pakTopa m3MeHeHns kinumara» (G7, 2015)



Borexino Detector

tainless Steel Sphere
Nylon Outer Vessel
ylon Inner Vessel
Fiducial volume

External water tank ——

Ropes—

Internal

PMTs JdeTexkTop
bopekcuHo

Steel plates J1a0. Fp an-Cacco :

for extra

shielding Uranusa

Location Laboratori Nazionali del Gran Sasso

Start of data-taking 2007

End of data-taking 2021

Detection technique  Elastic scattering on liquid scintillator(PC+PPO)
Height 16.9 m

Width 18 m

Active mass(volume) 278 tonnes (315 m3) =100 tonnes fiducial

22



https://en.wikipedia.org/wiki/Laboratori_Nazionali_del_Gran_Sasso
https://en.wikipedia.org/wiki/1,2,4-Trimethylbenzene
https://en.wikipedia.org/wiki/2,5-Diphenyloxazole
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Hayunbiii CoBer PAH

Baaguvup Hukonaesuu Jlapun
— co3Jareib MOOEIHN
«M3nauanbHO Oorarast Bogopoaom 3eMirsi» uin «I uapugnas mogens 3emun» (HE)

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
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