MOOENTMPOBAHUE B3PbIBHOU TPAHC®OPMALIUU
MNAHET - TA30BbIX TMTAHTOB B NJIAHETbI SEMHOI'O
TUMNA

3. P. IIpyysn, B. ®. Anucuukun

Hucmumym cuopoounamuxu um. M. A. Jlagpenmvesa CO PAH, Hosocubupck

SIMULATION OF EXPLOSIVE TRANSFORMATION OF GAS
GIANT PLANETS INTO THE EARTH-LIKE PLANETS

E. R. Pruuel, V. F. Anisichkin
Lavrentyev Institute of Hydrodynamics SB RAS, 630090, Novosibirsk, Russia

3HY - 2019
ZST - 2019




3Be3aHoe Hebo
The sky with stars

(Voice oonapysiceno neckonvko moicsay nianem y opyaux 36e30 Hawetl I anakmuxu. Ouesuono,
y O0NbUUHCMBA 3630 Haulell U OpY2Uux 2aiaKkmuKky Mo2ym oOvims 80U NIAHEMHblLe cucmeypt. )



ObHapyXeHne aK3onsmaHeT
Exoplanets to be found

W3 HECKOJIBKUX ThICSY OOHAPYKEHHBIX AK30IUIaHET OOJIBIIMHCTBO - TA30BbI€ TUTAHTHI. Takue
IJJAHETHI YaCTO HAXOAATCS HAa opOuTax, OJIM3KUX K CBOEH 3Be3jie, (Ommke, ueM MepKypuid K
CodHiry),u4To 00JIer4aeT ux 00OHAPYKEHUE TPAH3UTHBIMU U JIOTIJIEPOBCKUMHU METOIaMHU.

Among the few thousand exoplanets the most detected are gas giant planets. These planets are in
orbits close to its star, what facilitates their detection by transit or Doppler methods.



CpaBHeHue pa3mepoB HOnnTtepa v ak3onnaHeTbl TrES-3b

Size comparison of Jupiter and the exoplanet TrES-3b

CpaBHHTEIIBHBIC pPa3Mephl Ta30BbIX ruranToB FOmuTepa u skx3omianeTsl 1rES-3D,
KOTOpasi UMeeT opOUuTanbHbIN mepuoa Bcero 31 gac (ommke, uem Mepkypuid kK CoJHITY).

Size comparison of Jupiter and the exoplanet TrES-3b. TrES-3b has an orbital period of
only 31 hours.

(bausice, uem Mepkypuu x ceoeu 36e30e!)


https://en.wikipedia.org/wiki/Jupiter
https://en.wikipedia.org/wiki/TrES-3b
https://en.wikipedia.org/wiki/TrES-3b
https://en.wikipedia.org/wiki/TrES-3b
https://en.wikipedia.org/wiki/TrES-3b
https://en.wikipedia.org/wiki/Jupiter
https://en.wikipedia.org/wiki/TrES-3b

[TnaHeTHas cuctema Kepler-90
Kepler-90 system
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(Muzpayus IOnumepa? bonee nozuuen copoc 2azo6vix 000104ex niaHemamu, OIUKUMU K
38e30e, c0Y8 JIecKUX 2a308 36€30HbIM «8EMPOMY, 3aX6am U 0onoanumenvhult pocm FOnumepa
Opy2ux 2a308blx 2UeAHmMOo8s.)

Jupiter




[locTaHOBKa 3aga4yu
Statement of the Problem

1->)xuaKorazoBas 000JI09YKa
Z2-KaMeHHas 000JI09Ka
3-KUIIKOE KEIE30
4-TBepJI0€ KEIE30
5-MecTo, 00JaCTh B3phIBa

1-liquid gas shell
2-stone shell

3-liquid iron

4-solid iron
5-explosive disposition

(UO2 npaxmuuecku ne pacmeopsiemcsi u oceoaem u3 xceieso yeiepooHo2o pacniasd npu
svlcokux P u T. Dnexmpounsle anmuneumpuro, coomeemcmayrowux dHepeull.) 6



MeTtop pacyeTa B3pbiBa B Hegpax nnaHeTtol (MM, 2D)

YuclieHHOE pellieHne 3aa4 B3pbIBa B HEAPAX U (PparMeHTaIMH TIJIaHETHI CO COPOCOM JKHUIKO-
ra3oBoi 000JIOYKU U 00pa30BaHUEM CIIYTHUKOB BBIMOJHSIOCH METOJOM MPSIMOTO MOJETUPOBAHUS
CHCTEMBI B3aUMOJIEUCTBYIOIINX YaCTHUL], CXOAHOIO C METOA0M MOJICKYJISAPHON JUHAMMKH.,

B Monenu posb «aTOMOB» Urpalid JOCTATOYHO KpynHbIe Teqaa (~100 km.). ['paButanimonHoe
B3aNMOJEHUCTBUE TEJI ONKUCHIBAIIOCH NTapHBIM HbIOTOHOBCKHM MOTEHIHAIOM. CBOWMCTBA BEIIECTB B
KOMITAKTHOM COCTOSIHUM 33aBAIMCh KOPOTKOJAEHUCTBYIOIIUM NOTEHIUAIOM JIeHHap1-/[>KOHCOBCKOTO
THIIA.

Hcnoab30Bajuch NPOrpaMMHBbIe NAKEThI KJIaCCHYeCKOH MOJIEKYJISIPHON THHAMKH C
HOIICPKKOM MmapaieabHbIx aaroputmoB Particle? Particle Particle? Mesh (PPPM), Takue kak:

=  HOOMD-blue (http://codeblue.umich.edu/hoomd-blue) J. A. Anderson, C. D. Lorenz, and A.
Travesset. General purpose molecular dynamics simulations fully implemented on graphics
processing units. J. of Comp. Phys. 227(10): 5342-5359, May 2008. 10.1016/j.jcp.2008.01.047;

=  LAMMPS (http://lammps.sandia.gov) W. M. Brown, A. Kohlmeyer, S. J. Plimpton, A. N.
Tharrington. Implementing Molecular Dynamics on Hybrid High Performance Computers -
Particle-Particle Particle-Mesh. Comp. Phys. Comm., 183, 449-459 (2012).



Pe3ynbTaT MoOAenMpoBaHUs B3pbIBHOro cbpoca BHELLHEN 00004k NiaHEeThI




MopgenunpoBaHmne B3pbIBHOIO BbIbpoOca YaCcTu NANOTHOWN BHELLHEN 1
0060M04KM NNaHeThI.
Simulating of explosive throw off the dense outer shell of the planet

> *

Jga crymamka ~ 1000 km.
Two satellites ~1000km .

(Mowmnocme eé3pwiéa ~10% J unu ~10*° ke U+Th. (2 — 3% obwezo codepacanus .) Ouesuono, umo
JlecKas HCUOK02a308as 000104Kka 6yoem copoueHa u npu CyuecmeeHHo MeHblell MOWHOCmU 63pbl6y. )



PesynbTaT MogennpoBaHusa B3PbIBHOro cbpoca nerkon BHeLWHeN 060n04KM NiaHeTbl

(B3pblebl Obicmpbl U pedKo uMeHHO Ha @oHe 38e30bl. Ho npoxoorcoenus a3onvliiesolx
001aK08 (0OcmamKko8 HedasHUX 83pbleo8?) Haoatooaomces. Ilnasrnoe uzmenenue
cucHaia.)
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MnynbCcHoe «ropeHmne» ¢ BOCNPOM3BOACTBOM AENSLLUNXCA N30TOMOB
(Deokmucmos, AHucuyYkuH, Epwos, Cycnos, u dp.)
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BbIBO[bI
CONCLUSION

= BpInosHEeHO MOJENMPOBAHUE B3PBIBHOTO cOpOCa BHEIIHEN, OTHOCUTEIBHO MaJIO INIOTHOM
0007104KH MaHeThl. [ToaydeHo, 4To Takoi Mpolecc BO3MOXKEH U pe3yIbTaThl PACYETOB
MOTYT OBITh aJICKBaTHbI HA0JIIOJAEMbIM XapaKTEPUCTUKAM IIJIAHET 3€MHOIO TUIIA B
COJIHEYHOU CUCTEME U B IPYTUX IUIAHETHBIX CUCTEMAX.

» [luknmueckoe, ¢ BDEMEHHBIM 3aTYyXaHUEM, ITPOTEKAHUE LIEMTHBIX SACPHBIX PEAKIUN
ri1yOOKO B HEJIpax IJIAHEThl MOXKET OOBSICHSITH MHOTOKPATHBIE PEBEPCUM MArHUTHOTO MOJIS
B UICTOPUH 3€MJIA U U3MEHEHMS KIIMMAaTa U3-3a N3MEHECHU IIOTOKA Teria U3 HeJp.
[TosToMy 00Cy3K/1aeMbIil B3pIBHOM COPOC KUIKOTa30BbIX 000JI0YEK TUIAHET MOKET OBIThH
IOIIOJTHUTEIBHBIM apTYMEHTOM B I0JIb3Y BaXKHOCTH Y4Y€Ta SAIEPHBIX ITPOLIECCOB B HEAPAX
TIJIAHET.

= In our work by the method of molecular dynamic the explosive resetting of the outer shell
of the planet is simulating. It was proved, that such a process is possible and the results of
calculations can be adequate to the observable characteristics of the planets.

= Periodic chain nuclear reactions in the deep interior of the planet [3] may explain the
repeated reversion of the magnetic field in the Earth’s history and climate changes due to
changes of the heat flow from the interior. The explosive resetting gas shells of the planets
can be an additional argument in favor of the importance of nuclear processes in the deep
interior of the planet.

Cnacunbo 3a BHuMaHue! >
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