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CeKuuun KoHdepeHUUn
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Mopaenb paBHoBecHOM naa3mbl (BpywanHckum K.B.)

Plasmastatics

MHD equilibrium
Vp = [],H]
j=rot H

divH=0 (— H=rot¥)

Analogue: stationary dynamic of incompressible liquid

V{C—p—;—J=[Q.}V] <—((V,V]V+Vp:0)
Q=rotv
divv=0

(Shafranov, 1957)



MoaenupoBaHue MOHHOTO ny4vKa (boiuos A.)

South Africa. Ithemba labs.
Requirements for ion source: Charge breeding rare isotopes

Au*** 10° particles per pulse
Repetition rate 50 Hz (3 pulses to Booster, less
20ms)

Dubna, NICA facility



Cy6-AnbdpBeHoBcKkue TeueHna (CtenuH E.)

Object of modeling
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Schematic view of coaxial plasma accelerator Cross-section by plane ¢ = const

Fh = (1/ C) J X H | —causes plasma acceleration

Fl = (I/C)] % HII — causes plasma rotation



HectaHpaapTHOCTb cBepxHoBoOM la (TyTykos A.B., Kyankos U.M.)

TyrE [A (THERMONUCLEAR) SUPERNOVA (NOT O 3CALE]

super-critical thearmonuclear superncva
accration onlo a — S DAINOVA =i ramnan! withou!
white dwarf star eaplosion a neulrors slar

Time =0.00

" JEE
The carbon burning

ﬂ The final concentrations of
- 12C ... %Ni return to the
hydrodynamic simulation

12



O6pa3oBaHue rmapuaa renma B ralakKTMKax-meay3ax
(Kynukos U.M., YepHbix WU.T., TyTyKoB A.B.)
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Figure 1. The density in cm ? (top left), the relative pressure (top right). the temperature in
T4 (bottom left) and density in 10~° em ™ of the helinm hydride ion (bottom right). 13



JHeprua akKpeuumn B YepHbIX abipax (Sarkar S.)

Introduction :

# Accretion : Accumulation of matter onto a compact
object (white dwarfs, neutron stars and black holes)
due to its gravitational potential energy. Principal
source of power in AGN's, in close binary systems etc.

GM, GM,
# Energy released due to accretion :AE = m - s
R. Xr,
2
mc
- AE =
2x

# Accretion flow around BHs consist of ionised plasma :
protons and electrons

@ Electrons have lower inertia than protons. They are the Need correct two temp
ones which radiate : Accretion flow is bound to have

solutions, because that

two different temperatures
generales correct

# In most of the astrophysical cases : &4y < Tun-eiectron cotision specira !

Protons and electrons become weakly coupled.
=> Coulomb coupling (I';) between electrons and

protons are not strong.



TennonpoBogHble 3¢pPeKTbl B HEUTPOHHbIX 3Be3aax (MKU PAH)

Neutron stars: Briefly

* A compact relativistic star

* The final stage of a stellar evolution of massive stars (M = 8M ,14,)

* Products of core-collapse supernovae (Eexpl“’lOSIergs)
Neutron star

* Very compact objects (R~10km) fass” ~ 1.5 imes the Su
ks~ 1 i

« Huge densities (pc~1014_15 g/cms)

* Huge magnetic fields (B;~1012-1G)

Heavy liquid inteno

« Effective temperatures T~10°K (isolated NSs)



MNepeHoc usnyyeHnsa B uIOHM3MpoBaHHOM rase (Kosnos A.H.)

Quasi-steady plasma accelerators (QSPA)

Scheme of a plasma accelerator

H-= (O, H - O) —magnetic field

Je
; F, =-[j.H f
Y e, o = [i. H] —Ampere force
% i
A + —_
T j - current in plasma

Simple plasma accelerator Plasma flux in the experiment




TypbyneHTHOe BuXpeBoe auHamo (/lesuHa I'.B.)

@HURRICANES: MONITORING AND PREPAREDNESS

National Hurricane Center (NHC) https://www.nhc.noaa.gov/

Atlantic Tropical Cyclones | 3 =
| and Disturbances Vi

Astantic

|
i ) ,
: !

<~ 4k

2L : 9 et
Current Disturbarces and Two-Day Cyclone Formation Chance: 83 < 0% 3§ 4050% 3 > 60%
Teopical or Sub-Tropecal Cyciore: © Depreszicn © Storm
® Post-Tropecal Cyzore of Ramnants

Active Storms | Marine Forecasts

# Hurcae

''''''

Hurricane Dorlan

Current information: x
‘Wednastay September 04, 2019

Forecast positions:
Cantor locaton 285N 796 W

NWS Natonal Hencang Center

D <P ph
Novameant NNW at & mph

@ Tropical Cyckew O PostPolemsl TG
B AM EDT Inlrmediate Advisory 444 Maximum sastabed wind 100 rpd Susiined winds:

S39-73 rgh H 74310 mph M= 110 mph
Potential track area: ~ Watches: Wamings: Current wind extent;
2-0ay Graphical Tropical Weather Qutiook | 5-Day Graphical Tropical Weather Outiook Q“!V 13 GEXowes memean  trop S @css @Yo Sim  Wsscane 585 Top S0

" 0 TD — tropical depression,V < 17 m/s — ;\LARM — the tropical cyclone (TC) is formed

6 TS — tropical storm, V = 18-32 m/s
3

There are enough cases when, despite all efforts, TD stage is missed and TC is identified
at its next stage of tropical storm =TS, and very close to heavily populated areas, e.qg.

- TS Karl (2010) near Honduras




[eHepauua KoaoB Ha ocHoBse oHTonorui (CanetnHa A.d.)

Intelligent support ontology for solving compute-
intensive astrophysics problems
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YebbiweBcKue pewarenu (Hykos B.T.)

Adaptation of Chebyshev iterative method
Au=f, A=A">0, SP(A) € [Apins Apas]

u.,,=u -71.,(Au -1f), k=0,1, ...p-1,

u, is initial guess,

r,=f—Au, r,=F (A)r, F(A)= H (I—'c A)

(v} =argmin [max,__, .. [F,M)[]. F,(0)=1
0 ; (}“IIHX mm) _05 (lmﬂx _lmiu)' Bl{

Bk e K, =[cos((i-0.5)n/p), i=1,2,...,p]-

set of roots of Chebyshev polynomial 1 .
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bnarogapHoOCTb

doporune Konneru.

NMo3apaBnA BCcex yHaCTHMKOB C yCMNeLwWHbIM 3aBepLieHnemMm BTOporo
CUMMNO3UyMa Nno YNCNIeHHOMY MOAEeSNIMPOBaHNIO B MarHUTHOM
razoguHamuke u couauke nnasmbl. Bce goknagumkm n opraHM3aTopbl
BHecCsniM O0ornbLUOW BKNaa B pa3BuUTMe oTe4eCTBEHHON U MUPOBOU
Hayku. Hagercb, YTO faHHbIX CUMMNO3UYM CTaHET 3aMeTHbIM
ABNIeHMeM B Hay4YHOW XXU3HU BCEro Hay4yHoro cooobliecrtea Ha MHorue
AecATUNneTUAa Bnepea.

C yBaxeHuem,

A.H. Ko3nos,

MaBHbIN HaYy4YHbIN COTPYAHUK,

UHcTuTyT npuknagHon matematuku um. M.B. Kenabiwa PAH,

NMpodeccop kacheapb! BbIMNCINTESNTIBHON MEXaHUKM,
MexaHunko-matemaTuyeckum pakynerer,
MI'Y um. M.B. JlomoHocoBa
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