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PROGRAMME



Saturday, May 28

11.00-20.00 Registration, Check-in at Hotel “Palas” and Hotel '"Castellastva"

Sunday, May 29
10.00-17.00 Mathematical scholl

Monday, May 30
10.00-11.00 Opening ceremony
11.00-11.20 Coffee break

Plenary Presentation
Zoran Lakich
300-neTre MeXrocy1apcTBEHHBIX cBsA3ell Mexay YepHoropuel u Poccuent
Axademux Yepnozopckou Akademuu Hayx u Hckyccmea

11.20-12.05

Plenary Presentation
S.V.Garnov
Laser era: from the beginning until nowadays
A.M. Prokhorov General Physics Institute of RAS

13.00-14.00 Lunch time

12.05-12.45

Plenary Presentation
V.I.LKonov
Laser induced graphitization and ablation of diamond materials
Natural Sciences Center of A.M.Prokhorov General Physics Institute of RAS

14.00-14.45

Plenary Presentation
A.A.Rukhadze
14.45-15.30  Microwave and optical gases breakdown and generation of high frequency
field harmonics
A.M. Prokhorov General Physics Institute of RAS

Plenary Presentation
A.A.Samokhin, N.N.I’ichev, S.M.Klimentov, P.A.Pivovarov,
15.30-16.15 I.A.Stuchebrukhov
Acoustic registration of phase transitions in laser-matter interaction
A.M. Prokhorov General Physics Institute of RAS

Plenary Presentation

A.Y.Ivochkin', A.G.Kaptilny’, A.A.Karabutov’, D.M.Ksenofontov’

Laser-induced phase transitions and near-critical states of aluminum and
graphite

16.15-17.00 = 'Science Center of Wave Recearch A.M.Prokhorov General Physics Institute
of RAS
*Joint Institute for High Temperatures of RAS
? International Scientific and Research Laser Center, Lomonosov Moscow
State University

17.00-17.30 Coffee break



Plenary Presentation
A.Shkurinov
17.30-18.15 | Basic mechanisms and the experimental realizations of the THz gas and solid
state plasma irradiated by the femtosecond laser pulse
Lomonosov Moscow State University

Plenary Presentation
Cemal Dolicanin', Gvozden Ilic, Edin Dolicanin®
Determination of volt-second characteristics by applying time enlargement
18.15-19.00 law
!State University of Novi Pazar
’Electric Power Industry of Serbia (EPS)
SFaculty of Electrical Engineering, University of Belgrade

Tuesday, May 31
RUSSIAN COSMOS

Plenary Presentation
G.K.Borovin

10.00-10.45 M.V Keldysh - great man of 20-century science
Keldysh Institute of Applied Mathematics of RAS
Plenary Presentation
10.45-11.30 M.V.Mikhaylyuk

Modelling and visualization of the flight of Yuri Gagarin
Scientific Research Institute for System Analysis of RAS

V.Voropaev
11.30-11.50 | The telescope-based subsystem designed to ensure the safety of space flights
Keldysh Institute of Applied Mathematics of RAS

11.50-12.20 Coffee break

1.A.Molotov, V.M.Agapov, G.K.Borovin
Scientific system of optical instruments for astrometric and photometric

observation of space objects
Keldysh Institute of Applied Mathematics of RAS

12.20-12.40

V.Agapov
The results of long-term monitoring of geostationary orbits region by NSOI
APO Network
Keldysh Institute of Applied Mathematics of RAS

13.00-14.00 Lunch time

12.40-13.00

Section: Mathematical Models and Modeling in laser-Plasma Processes

Plenary Presentation
V.I1.Mazhukin
Dynamics of laser plasma close to metal target
Keldysh Institute of Applied Mathematics of RAS

14.00-14.45

Plenary Presentation
S.S.Alimpiev
14.45-15.30  Surface assisted laser desorption ionization mass spectrometry of organic
molecules
A.M.Prokhorov General Physic Institute of RAS

15.30-16.00 Coffee break



A.V.Shapranov, V.I.Mazhukin, M.M.Demin, V.Perezhigin
Molecular dynamics investigation of highly overheated metastable states
accompanying fast laser melting of Aluminum
Keldysh Institute of Applied Mathematics of RAS

16.00-16.20

Kapko [lapuyeBnu
[IpenenpHOE MOBeneHNE QYHKIIUN KOMILIEKCHOTO IEPEMEHHOTO U TEOPEMBI
€IMHCTBEHHOCTH
Ynueepcumem Yeprnocopuu

E.V.Shilnikov
Flux relaxation as an approach to the stability improvement for explicit finite
difference schemes
Keldysh Institute of Applied Mathematics of RAS

16.20-16.40

16.40-17.00

Plenary Presentation
W.Marine
Laser generation of nanoparticles and ablation of liquids
CNRS

17.00-17.45

V.Pustovoy
17.45-18.05 The composite nanoparticles of silicon formed by laser pyrolysis
A.M.Prokhorov General Physics Institute of RAS

Plenary Presentation
B.N.Chichkov
18.05-18.25 Influence of beam intensity profile on the aerodynamic particle size
distributions generated by femtosecond laser ablation
Laser Zentrum Hannover

Plenary Presentation
Z.A.Chekantseva
The history of “national” and the problem of identity
The Institute of Global History of Russian Academy of Sciences

20.00-22.00 Discussion

18.25-19.10

Wednesday, June 01

08.00-20.00 Social program

Thursday, June 02

Section: Mathematical Models and Modeling in laser-Plasma Processes

Plenary Presentation
M.M.Galanin
Several method of solving problem of mathematical physics
Keldysh Institute of Applied Mathematics of RAS

10.00-10.45

Plenary Presentation
0.G.Tsarkova, A.A.Rukhadze, V.P.Tarakanov, V.B.Tsvetkov,
S.V.Garnov
10.45-11.30 Numerical modeling of temperature fields induced by high power laser
radiation in construction materials: estimation of absorption coefficient of
sample and losses in erosion torch
A.M.Prokhorov General Physics Institute of RAS
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11.30-12.00

12.00-12.20

12.20-12.40

12.40-13.00

13.00-14.00

14.00-14.20

14.20-14.40

14.40-15.00

15.00-15.20

15.20-15.50

15.50-16.10

16.10-16.30

16.30-16.50

16.50-17.10

17.10-17.55

Coffee break

O.N.Koroleval, A.V.Mazhukin?
Calculation of optical properties of Silver
"Moscow University for the Humanities
Keldysh Institute of Applied Mathematics of RAS

K.Khishchenko
Thermodynamic properties and phase transitions of materials at high
temperatures and pressures
Joint Institute for High Temperatures of RAS

M. Povarnitsyn
Wide-range model for description of interaction of laser radiation with
metals
Joint Institute for High Temperatures of RAS

Lunch time

L.V.Popov
Method of adaptive artificial viscosity
Keldysh Institute of Applied Mathematics of RAS

1.G.Lebo
Spontaneous magnetic fields in laser fusion targets
Technical university-MIREA

M.Esaulkov
The role of Multiphoton Ionisation in generation of THz pulses in two-color
laser-induced plasma
Lomonosov Moscow State University

S.Starikov
Atomistic simulation of laser ablation of metals: effect of the electronic
pressure relaxation
Joint Institute for High Temperatures of RAS

Coffee break

Hukosia MuxaaeBuu
[TonmysMmmupuueckne Moaenu ajist pacuera dQPeKTUBHOCTH
MIOJTYTIPOBOTHUKOBBIX JIETEKTOPOB JUIsl IETEKTOPOB C MOTHON KPUBU3HOM
Ynusepcumem Yeprozopuu

M.Khomenko
Three-dimensional thermal model of laser weld deposition with account of
kinetics of phase transitions
Institute on Laser and Information Technologies of the RAS

A.B.Savel'ev
Three-dimensional thermal model of laser weld deposition with account of
kinetics of phase transitions
Institute on Laser and Information Technologies of the RAS

Marko Simeunovic
Automation of processing multichannel remote sensing images
Department of Electrical Engineering, University of Montenegro

Plenary Presentation
A.G.Kaptilny
Estimation of the status of Russian fundamental science
Joint Institute for High Temperatures of RAS
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20.00-22.00 Discussion
Section: Mathematical Modeling in Science Technologies

V.Klyaus
Information technology in a science about folklore as a simular of processes
of evolution of folklore
Institute of the World Literature n.Gorky of RAS

T.V.Koroleva', M.M.Demin’, A.V.Mazhukin?
Information technology in a science about folklore as a simular of processes
14.20-14.40 of evolution of folklore
"Moscow University for the Humanities
Keldysh Institute of Applied Mathematics of RAS

Vukota Minic
14.40-15.00 Sinergetic model of complex organisational systems
Serbian Railway

14.00-14.20

Beasina 3eiikoBu4
(Ko) MuBapuaHThl n-apHbIX (KO) anredp u TeH30pHBIEC MTPOU3BEACHUS N-

15.00-15.20
apHBIX OnanreOp
Ynueepcumem Yeprnocopuu
15.20-15.50 Coffee break

3npaBko BykueBnu
15.50-16.10  MaremaTtuueckas Mozeb KaTeropuii cioB B npoussenenusx [1.I1.Heroma
Ynusepcumem Yepnozcopuu

Friday, June 03
10.00-13.00 Mathematical scholl
13.00-14.00 Lunch time
A.A.Samokhin
14.00-14.20 The Problems of Russian Academy of Sciences
A.M.Prokhorov General Physics Institute of RAS
14.20-16.00 Discussion, closing of Seminar
19.00-.... Cocktail
Saturday, June 04
10.00-23.00 Departure
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Poster Presentations

Friday, June 03

G.Bagdasarov
Three-dimensional modeling of magneto-accelerated pulse plasma with account of effects
caused by Ohms law
Keldysh Institute of Applied Mathematics of RAS

E.Nazarov
The problems of mathematical modeling of behavior of plasma in the gas-dynamic trap
Novosibirsk State University

A.A.Samokhin
Parameterization and evaluation of the activity of scientists and scientific organizations
A.M.Prokhorov General Physics Institute of RAS

S.V.Dyachenko, I.V.Gasilova
Applications of artificially introduced multi-component MHD model to advanced analysis
of 3D Z-pinch simulations
Keldysh Institute of Applied Mathematics of RAS

O.Cherkasova
Modeling of molecular crystals spectral features in THz frequency range
Institute of Laser Physics of Siberian Branch of RAS

T.V.Koroleval, O.N.Koroleval, A.V.Shapranovz, P.V.Breslavsky2
Two approaches to evaluating the effectiveness of investments
"Moscow University for the Humanities
Keldysh Institute of Applied Mathematics of RAS

A.V.Mazhukin
Picosecond laser influence on silicon
Keldysh Institute of Applied Mathematics of RAS

Tamapa MapuueBny’, Kapko MaguueBuy’
@YHKIMM KOMIIJIEKCHOTO NMEPEMEHHOIO U MOJEIMPOBAHUE SKOHOMUUYECKHUX MPOLIECCOB -
TeopeTuuecKoee 00CyKIeHHE (IPU3BIB K UCCIIET0BAHUIO)
Yuusepcumem Meoumepan
? Ynusepcumem Yepnozcopuu

E.Nazarov
The problems of mathematical modeling of plasma behavior in a gas-dynamic trap
Novosibirsk State University

Vanja Vukoslavcevic
Some necessary and sufficient conditions for stability of three-layer difference schemes
Faculty of Sciences, University of Montenegro

Jela Susic
Shock wave formation process for the Hopf equation
University of Montenegro

Sanja Jancic Rasovic
On hyperrings associated with binary relations
Faculty of Natural Sciences and Mathematics, University of Montenegro

Bb.3exoBuu
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(Ko) MuBapuanThl n-apHbIX (KO) anre0p U TEH30pHBIE MPOU3BEACHHS N-apHBIX OHanreop
University of Montenegro

Dojcin Petkovic
Convergence multipoints Pade’s approximation
PMF Pristina — Kosovska Mitrovica
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NINTH INTERNATIONAL SEMINAR ON MATHEMATICAL MODELS &

MODELING IN LASER-PLASMA PROCESSES & ADVANCED SCIENCE

Laser induced graphitization and ablation of diamond materials
Konov Vitaly
Natural Sciences Center of Prokhorov General Physics Institute of Russian Academy of Sciences

Various types of diamond materials (natural single crystals, single and polycrystalline diamond synthesized
by high pressure high temperature or chemical vapor deposition techniques, nanocrystalline and diamond-like
films) will be presented. The mechanisms and main features of diamond surface carbon phase transformation
(graphitization) will be discussed. It will be shown that surface graphitization plays a key role in diamond material
removal (ablation) by laser radiation. Physical (vaporization) and chemical (chemical etching by oxidation)
diamond ablation regimes will be considered. Special attention will be paid to the so called laser nanoablation.
Peculiarities of ablation regimes will be demonstrated by the results of experiments with pulsed (femto, pico,
nano, microsecond pulse duration) and CW lasers, operating in the UV, visible and IR spectral ranges, performed

at A.M. Prokhorov General Physics Institute, Moscow.

M.B.KeaanI — BeJITMKHI Y€JI0BEK ABAAIATOr0 BeKa.

I'.K. boponun
HUnemumym npuxnaouoi mamemamuru um. M.B.
Kenovuua Poccuiickoii Axademuu Hayx

[NonmaBnstomiee OOJBIIMHCTBO HAIIUX COBPEMEHHUKOB
mpu  HEOOXOAWMOCTH  JIOBOJBCTBYIOTCS  CYXHMH
opUIMATBHBIMU  CBEACHUSAMU W3 OJHIUKIONCIUN U
cinpaBouyHnkoB: M.B.Kenaplmn - Bblmaromuiicst yueHsIH,
MaTeMaTUK U MEXaHUK, OpPraHu3aTop HAayKH, aKaJeMUK,
[Ipesument Axamemmn Hayk CCCP, tpmwxkasr [epoii
Commamuctuueckoro Tpyma u 1. OmHAKO ¢ UMEHEM
Mcrucnaa  BceBomogoBuua — Kenpplmma — cBsA3aHBI
BBIJAIONINECS] JTOCTH)KEHHSI OTEUECTBEHHOHM HAyKH B
PELICHHH TOCYAAapCTBEHHBIX NpPOOJIEM, IOCTABICHHBIX
BPEMEHEM U MPABUTEIBCTBOM Iepe] YICHBIMU. TeopeTuk
KOCMOHABTUKH, aBTOpP TIIyOOKHX HCCIEOBAHUN B
o0acTh MaTeMaTWKHW, MEXaHWKH W TEXHUKH, OH
MPOJIOJKAT U Pa3BUBAJ TPATUIUU TEPETOBBIX PYCCKHUX
YYEHBIX, COCIUHSABILUX CBOM ULIMPOKHE HAyUYHBIC
VMHTEPECHI C PEIICHHEM KOHKPETHBIX MPUKIATHBIX 3a7a4.
[lpe3uneHT AkageMuu HayK, OH ObUI OJCCTSIIUM
OPraHU3aTOPOM HCCIIEOBATEIbCKOW PabOThHl B HamIeH
CTpaHe, IPU €ro JIMYHOM YYaCTUU BO3HUKIIH, PA3BUIIUCH
U JIOCTHUIJIM 3pEJIOCTH KPYTHbIE HAayYHBIE TEXHHYECKYIO
MOJIUTUKY TOCYAAapCTBA, U LEHTPHI, YCHIMIOCH BIUSHUE
Axagemun Ha YKpEInuiaach ed CBSI3b c
MpoMBIIIUIEHHOCTEI0. lestensHOCTs Kennpima B o0actu
MPWIOKEHUH MaTeMaTHKH K aBUAlUHd, OCBOCHUIO
Kocmoca m aromHOl mpoOrieme, B KOTOpOH OH Takxke
NOOWIICS BBIJAIOMIMXCS PE3yJbTaTOB, CBA3aHA C €ro
DIyOOKUM yOeKICHHEM, U4TO 3Ta ACSITEIbHOCTh CPOYHO
HeoOXOJuMa JUIsl JKW3HU CTPaHbl, OOIIECTBa, Hapoja.
3meck OH TPOSBHI ce0S HE TOJNBKO Kak YYEeHBIH u
OpPraHM3aToOp HAyKH, HO M KaK TPaXJaHHH CBOETO
OteuecTBa, TOCYJapCTBEHHBIN U UCTOPUUYCCKUN NESTENb,
OCTPO UYYBCTBYIOIIMI CBOIO OTBETCTBEHHOCTH 33 CYABOY
Ponunel. Pe3ynbTaTel €ro TUTAaHUYECKOTO TpPyAa CTaJIH
BKJIAJIOM HE TOJBKO B HAYKY U aKTyaJbHBIC TEXHUUCCKHE
MPOEKTHI. ITO OBLI BKJIAJ] B OTCUSCTBEHHYIO KYJIETYPY U
LMBUWIN3ALMIO, IOJBUT HE TONBKO HAYYHBINH, HO U
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Keldysh — the great man of the 20" century science

Borovin Gennady
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

Majority of our contemporaries when it is required
are satisfied with bare listing of facts from
encyclopedia and reference books: Keldysh M.V. is a
distinguished scientist, mathematician and mechanical
engineer, science organizer, academician, President of
Russian Academy of Sciences, Hero of Socialist
Labour (awarded three times), etc. Certain remarkable
achievements are connected with the name of
Mstislav ~ Vsevolodovich Keldysh, such as the
achievements of domestic science in solutions of state
problems raised by the time and the government
before the scientists. The theorist of space travel
science, the author of global investigations in
mathematics, mechanical engineering and technology,
he continued and developed the traditions of leading
Russian scientists who united their wide science
interests with decisions of concrete applied tasks.
President of the Academy of Science, he was a
perfect organizer of research work in our country,
owing to his personal participation major scientific
centers appeared, developed and reached maturity, the
influence of the Academy strengthened, and its
connection with industry on the technical politics of
the state was became stronger. The activity of
Keldysh in the sphere of application of mathematics
in aviation, exploration of space and atomic problem
where he also achieved great results, was connected
with  his strong conviction that this activity was
urgently required for the country, society, people.
Here he showed himself not only as a scientist and
science organizer, but also as a citizen of his
motherland, statesman and historical personality who
was responsible for the destiny of his country. The
results of his titanic activity contributed not only to
science and urgent technical projects. This was the
contribution to national culture



ABSTRACTS

MHPOBO33pEHYECKUI. BpeMsi, B KOTOPOM KHUJI U TBOPHUJI
Kennplll, HECMOTpss Ha OrpOMHBIE BBIHYKJICHHBIE
MOOWIIM3AIIMIOHHBIE  HANpPSDKCHHS, ObUIa  BBICIIUM
MEpUOJOM BCEU THICSUYENETHEN HCTOPUU POCCUUCKOUN
muBrIn3anuy. Kenagplmn ObII OZHMM M3 BBIAAIOIIMXCS
TBOPIIOB 3TOW LIUBUIIU3AIINH.

HayyHast ceTh ONTHYECKHUX HHCTPYMEHTOB JIJIsI
acTpoMeTpUYeCKHX H GOTOMETPUYECKHX
HA0JI0IeHUH KOCMHYECKHX 00bEeKTOB

Momnotos U.E., Aranos B.M., boposun I'.K.
HUncmumym npuriaonoii mamemamuxu um. M.B.
Kenoviwa Poccutickou Akademuu Hayx

B 2004-2008 rr. 6puta chopmupoBana Hayunas cerb
ONTHYECKMX HMHCTPYMEHTOB ISl ACTPOMETPUYECKUX U
¢doromerpuueckux  Habmogenuin (HCOU  ADH),
OCHOBHOW 3amadeil KOTOpOW sIBIsIeTCsl HaOIOIcHUE
kocMuuecknx o00nbekToB. HCOU ADH B Hacrosmiee
BpeMs 00beNHSCT 23 o0cepBaTopuu u
HaOmoaTeNbHBIX MyHKTa B 10 cTpaHax. 35 Temeckomnos ¢
amepTypoi oT 22 c¢M 10 2.6 M 00pa3yroT 4 MOACHCTEMBI
ceTu: - A 00630poB 00JacTH reoCTaluOHAPHONH OPOUTHI

(I'CO);

- Ui oOHapyXeHus u COIIPOBOXKICHUS
BBICOKOOPOUTATBHBIX (parmeHTOB KOCMHYECKOTO
Mycopa; - Ais HaOMIOACHUS SPKUX OOBEKTOB TIO
LeJICYKa3aHUsIM;

- JUIsl TIOUCKA U (JOTOMETPUH ACTEPOUJIOB.

[InanupoBanue HabnromeHuid, oO6paboTKa M3MEPEHUH U
aHanu3 pes3yiapTaToB npousBoautrcs B UIIM  um.
M.B.Keameima PAH um OAO «MAK «Beivmem.
Texnuyeckas W TporpaMMHas IOAJEPKKA IPOEKTa
ocymectBisieTcst 3AO «HIIIT «IIpoekt-TexHukay.
BmnepBeile B mcTOopMHM  CTpaHBI  OCYIIECTBIIAETCS
pPETyNApHBIH  TPOCMOTP Bce obmactu I'CO. B
muHamudeckoMm apxuse MIIM um. M.B.Kengsima PAH
coOpaHo TopsaKa 5,8 MIIITHOHOB U3MEPEHHIA TIO CBBIIIE
3000 BBICOKOOPOUTAIEHBIM 00BbeKTaM, BKIIOYAst
nopsinaka 700 HOBBIX OOBEKTOB, OTKPBITHIX CPEICTBAMU
HCOU A®H. BnepBsle B MUPOBOM IPAKTUKE
vH(pOpMAITHS 10 BBICOKOOPOHUTATBHBIM MaJIOpPa3MEpPHBIM
00BEeKTaM KOCMHYECKOTO Mycopa peryisipHo
myOIMKyeTCsl U AOCTYIIHA CCIIeOBATEIISIM.

C 2010 roma pe3ynbpTaThl HAOJIONCHHHA HCIIOB3YIOTCS
JUTS TIPOTHO3UPOBAHUS OMACHBIX COMKEHUH POCCUMCKIX
(YHKIMOHUPYIOIIUX ~ KOCMHYECKHX  amlllapaToB  C
IPYTHMHA  KOCMHUYECKHMH  ammaparamMd  OObeKTaMu
kocMmmdeckoro mycopa (mpoektr ACITOC OKII). B 2010
roay Obutn oTkpbeiThl AC3 2010 RNS8O0, xomera Elenin
(C/2010 X1) u 6omee 400 acTepou10B IIIaBHOTO Tosica. B
JOKIaze OyJeT MpencTaBIeHO OMHCAaHWE COBPEMEHHOTO
cocrostangs HCOUM A®H u nepcriekTuB e€ pa3BUTHS.

and civilization, heroic deeds not only in science but
in world outlook. The time when Keldysh lived and
created was characterized by great mobilization
tension. This time was the greatest period in the
thousand-year history of Russian civilization.
Keldysh was one of the outstanding creators of this
civilization.

Scientific system of optical instruments for
astrometric and photometric observation of space
objects

LLA. Molotov, V.M. Agapov, G.K. Borovin
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

In 2004 — 2008 the Scientific system of optical
instruments for astrometric and photometric
observation of space objects was organized (NSOI
APO). Its main task is to observe space objects. Now
this system unites 23 observatories and observation
posts in 10 countries. 35 telescopes with aperture of
22sm — 2.6 m make 4 subsystems: - to observe the
area of geostationary orbit (GSO);

-to reveal and track high orbit fragments of space

rubbish,
-to monitor bright objects according to target
indications,

to search and make photometry of asteroids. Planning
of monitoring, processing of measurements and
analysis of the results are carried out in Keldysh
Institute of Applied Mathematics of Russian
Academy of Sciences and ZAO “NPP Proerk-
Technika”.
That is the first time in the history of the country that
regular examination of the whole area of
geostationary orbit is made. In the dynamic archives
of Keldysh Institute of Applied Mathematics of
Russian Academy of Sciences they have about 5,8
million measurements of more than 3000 high orbit
objects, including about 700 new objects, discovered
by NSOI APO. For the first time in the world the
information on high orbit small objects of space
rubbish is published regularly and is available for
scientists.
From 2010 the results of observations have been used
for forecasting dangerous approach of Russian
functioning space devices to other space devices,
objects of space rubbish (project ASPOS OKP). In
2010 ASZ 2010 RN80, comet Elenin (C/2010 X1)
and more than 400 asteroids of main ring were
discovered. The report offers the description of actual
status of NSOI APO and prospects of its
development.
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NINTH INTERNATIONAL SEMINAR ON MATHEMATICAL MODELS &

MODELING IN LASER-PLASMA PROCESSES & ADVANCED SCIENCE

CyOcucrema obecneyeHusi 6€30MaACHOCTH
KOCMUYECKHUX IOJIETOB HA OCHOBE TeJIECKOIOB

Buxrtop Bopomnaes
Hnemumym npuxnaouoii mamemamuru um. M.B.
Kenoviwa Poccutickoit Akademuu Hayx

CoBpeMEHHBIH ypOBEHb HCIIOJIB30BAHUS KOCMHYECKOTO
MPOCTPAHCTBA JIUKTYET HEOOXOAMMOCTh  TPUHSITHS
CHENMaJbHBIX MEp MO KOHTPOJI TEXHOIEHHOI'O
3acopeHnsi OJIMKHEr0 KOCMOCa M COBEPIICHCTBOBAHUIO
cpenctB  oOecriedeHUsT 0€30MMACHOCTH  KOCMHYECKOH
nearenbHocTH. PefepallbHOM KOCMUUYECKON MPOrpaMMoit
Poccum wHa 2006-2015 romel mpenycMmarpuBaercs
CO3/laHue CIielIMaJIbHOM «ABTOMAaTU3WPOBAHHOU
CHCTEMBl TNpPEAYNPEeXICHUsT 00 OMACHBIX CHUTyalusiX B
OKOJIO3EMHOM KOocMHMuecKoM mpocTpaHcTBe» (ACIIOC
OKII). B pamkax [maHHOW CHCTEMBI YUpexICHUEM
Poccuiickoil akagemun Hayk MHCTUTYTOM INpUKIATHOU
Matematuku uM. M.B. Kenneima PAH u 3AO «HayuHo-
Mpou3BoACTBeHHOe mpeanpusatue «lIpoexT-TexHuka»
BBINMONHSETCA  paboTa IO  CO3MAHHMIO  YEThIPEX
9KCIEPUMEHTAIBHBIX onTH4Yecknx NyHKTOB (DOII) Ha
tepputopun  Poccuiickoit Penepanun u  3apyOesKHBIX
cTtpaH. Poccuiickas akajemMuss HayK peniaeT KOMIUIEKC
3aja4 1Mo aHanu3y TexHoreHHoi 3acopénnoctu OKII Ha

OCHOBE TpOBEACHUS HaONIOJACHUH  OOBEKTOB  Ha
reoCcTalluOHAPHOU (I'Co), BBICOKORJUTUIITHYECKON
(B20O), cpemueBbicokoit oxonokpyroBoit (CBO) wu

Hu3koi okomozemuoit (HOO) opOurax onTHYecKUMHU
CpeAcTBaMHM, pa3pabOTKe M CO3MAHUIO AMHAMHYECKHX
mogeneit cocrostaus OKII. C stoit mensto MIIM um.
M.B. Kengeima PAH ocymecTtBiseT pa3BUTHE U
KoopauHauuio pabor HaydHoli ceTH ONTHYECKHX
WHCTPYMEHTOB TUIst ACTPOMETPHUECKUX u
(oToMeTpUIECKNX HAOIOACHUI TEXHOTCHHBIX 00BEKTOB
(HCOU A®H). B pokmage OynaeT mpeacTaBICHO
OIMCaHKE CO3/1aBAaEMbIX WHCTPYMEHTOB U IUIAHUPYEMOH
TEXHOJIOTMH UX UCIIOJIb30BAHUS.

Pe3yabTaThl MHOTOJIETHET0 MOHMTOPHHIA 00J1aCTH
reoctanMoHapHsix opouT cetbio HCOU AOH

AranoB Brnagumup
HUncmumym npuxiaonoii mamemamuxu um. M.B.
Kenovuua Poccuiickoii Axademuu Hayx

PaboTel mo perynsipHoMy MOHUTOPHHTY 00JacTH
reocTalloHapHbBIX opouT HauaTsl B UTIM nm.
M.B.Kengpima B 2003 1. B paMKax NpoeKTa CO3JjaHus U
pasBuTHs Hay4Hoii ceTn ONTHYECKUX HHCTPYMEHTOB IS
ACTPOMETPHUYECKUX U (POTOMETPUIECKUX HAOIFOIeHUH
(HCOU A®H). 3a mpomeamme 8 €T HaKOIUICH
OTPOMHBIN 00beM HaOI0JaTeTbHON HHPOPMAIIIH -
Oosee 5.8 MHJUTMOHOB ACTPOMETPUUECKUX TOTOKEHUH 1
oteHOK Omecka 1utst 6omnee yem 3000 KocMUIeCcKHX
00BekTOB. OTKPHITO U HccieaoBaHo 0osiee S00 HOBBIX,
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The telescope-based subsystem designed to ensure
the safety of space flights

Voropaev Viktor
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

Contemporary level of using space dictates the
necessity of taking special measures to control
anthropogenic pollution of near space and improving
the support tools for the safety of space activity.
Russian Federal Space Program for 2006 — 2015 calls
for creation of special “Automatic system of notices
about emergency situations in near-Earth space”
(ASPOS OKP). Within the limits of this system the
Institution of Russian Academy of Sciences, Keldysh
Institute of Applied Mathematics of Russian
Academy of Sciences and ZAO “Scientific and
production association “Proert-Tekhnica” work on
creation of four experimental optical stations (EOP)
on the territory of Russian Federation and foreign
countries. Russian Academy of Sciences is solving
the set of tasks on analysis of the anthropogenic
pollution in near-Earth space on the base of
supervision of the objects on geostationary (GSO),
high elliptic (VEO), medium near-circular (SVO),
and low near-Earth (NOO) orbit with the help of
optical means and elaboration and creation of
dynamic models of the condition of near-Earth space.
For that purpose Keldysh Institute of Applied
Mathematics of Russian Academy of Sciences carries
out development and coordination work of Scientific
system of optical instruments for astrometric and
photometric observation of anthropogenic objects
(NSOI APO). The report offers the description of
created instruments and the planned technology of
their use.

The results of many years monitoring of a network
of geostationary orbits
NSOI APO

Agapov Vladimir
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

Work on regular monitoring of the geostationary orbit
began in Inst. Keldysh in 2003, the project creation
and development of a scientific network of optical
instruments for the astrometric and photometric
observations (NSOI APO). Over the past 8 years, a
wealth of observational data — more than 5.8 million
astrometric positions and evaluations shine for more
than 3000 space objects. Discovered and studied more



ABSTRACTS

paHee He M3BECTHBIX, (hparMeHToB cO ciadbM OIecKOM
(cmabee  16-17-ii 3B. BeOWYHMHBI) B  00JIACTH
re0oCTalIOHAPHON U BBICOKOIIMIITHYECKUX OPOUT.
WccnenoBanus ObITH HampaBiIeHB! IPEUMYIIECTBEHHO Ha
U3ydyeHHe  MOMyMSIMUH  OOBEKTOB  TEXHOT'€HHOI'O
TIPOUCXOXKIIEHNUS B OOJACTH TEOCTAITMOHAPHON OpOUTHI
(I'CO). SBnascp yHUKaTbHBIM HPUPOIHBIM PECYpPCOM,
I'CO upe3BblYaliHO Ba)KHa C TOYKH 3PECHUSI Pa3BUTHUSA
yenoBeuecTBa. B HacTosimee Bpemsi Ha 3TOil opOuTe
HaxoautTcs yxe Oomee 40% or o6mero KoaudecTBa
(YHKIMOHUPYIOIIUX KOCMHUYECKHX ammapaToB. OHH
pelmiaroT 3agayd oOpraHu3anuMu  cBsi3u, MHTepHeTa,
nepeaayy TeJIeBU3HMOHHBIX CUIHAJIOB, METCOHAOII0JCHUS
u ap. MaTencuBHOCTh ncnons3oBanust I'CO Bo3pacrtaer ¢
KaXIbIM TOAOM. B cCBs3M ¢ 3TUM K SToH obmactu
OKOJIO36MHOI'0 HPOCTPAHCTBA IMPHKOBAHO IPHCTAIBHOE
BHUMAaHHUE Da3IMYHBIX TOCYIAPCTB U MEKTyHAPOIHBIX
opranmsauuii. C pocToM KoJW4YecTBa OOBEKTOB,
Haxomsmuxcsa B oonactu I'CO, Bo3pacTaeT BEpOSTHOCTh
WX CIIyJaifHOTO CTOJKHOBEHHUS MEXAy coOoh. Curyarus
ycyryOmsieTcsl B3pbIBAMH KOCMHUYECKHX alllapaTtoB U
CTYHCHEH paKeT-HOCUTENeH, B pe3yabTaTe KOTOPBIX
oOpa3zyeTcst O0NBIIOe KOJIMYECTBO MEITKHX (pParMeHToB,
KOTOpPBIC CJIOKHO O0HAPYKUTh CPEACTBAMU HAOJIOICHHUS,
W, KaKk CIIEICTBUE, MPAaKTUUYECKH  HEBO3MOIKHO
CIPOTHO3UPOBATh HMX BO3MOXKHBIE CTOJKHOBEHHS C
paboTalmuUMHu  CIyTHUKAMU. AHAIW3 HAKOIJICHHOU
WHpOpPMalMK 10 paHee HE M3BECTHBIM (parMeHTaMm
MO3BOJIMJ CHeJIaTh 3aKJIIOUEHHE O TOM, YTO B 00jacTu
I'CO mpownzonuio yxe Kak MUHAMYM 12 B3pBIBOB.

B nokmame Oynyr mpeactaBieHBl  0000IIEHHBIE
pe3ynbTaThl MHOTONETHUX Habmropenuit obmactu ['CO.
Bynyt IPOJIEMOHCTPUPOBAHBI CTaTUCTUYECKHE
pacnpeneneHus Pa3INIHBIX XapaKTEePUCTUK
HabronaeMbIX 00BeKTOB (01eCK, OTHOLICHUE TTOMIAaIH K
Macce, OpOuTaJIbHbBIC MapaMeTphl), MOKa3zaHbl Hanboiee
HUHTEpECHBIE NPUMEPbl BHOBb OOHAPYKEHHBIX OOBEKTOB
(pparmeHTHI ¢ OTHOLICHUEM IIJIOMIAAN K Macce Oomee 10-
20 KB. M/KT), TPEACTAaBICHBI TNPHUMEPHI BbISBICHHBIX
ONAaCHBIX CONMKEHUII W TPUMEPHl HECOIJIACOBAaHHOTO
yIpaBieHHust KocMudeckuMH anmnapatamu Ha ['CO.

MopeaupoBanue u Bu3yaausauus nosuera FOpus
T'arapuna

M.B. Muxaiintok
Hayuno-uccredosamenbcKuti uUHCMumym CucmeMmHsix
uccneoosanuti Poccutickoii Axademuu Hayx
[TepBeiii monet uenoBeka B kocMoc 12 anpens 1961 rona
OBUT AMOXANBHBIM COOBITHEM, OKa3aBIIUM OTPOMHOE
BIMSHAC HA HAYKYy, TEXHUKY U KYyJbTYpy MHPOBOTO
coobmiecTBa. [IepBblii KOCMOHABT TUIAHETHI — COBETCKUI
yenoBek HO.A.'arapun, HaBeku BOIIET B HCTOPHUIO
yenoBeuecTBa. K cokaleHnio, COXpaHUIOCh JOCTATOYHO
Majio JOKYMEHTOB W KHUHOXPOHUKHA 00 A3TOM TIOJIETE,
BOCTIOMWHAHMSI W NyONHMKAalMA OYEBUALEB YacTo
SIBIISTIOTCS MPOTHUBOPEYHBHIMH. Yactraao 3TO

00BSICHSACTCS TOJIUTHYCCKON 00CTAHOBKOM TEX JIET,

low luster (weaker 16-17-th star. Magnitude) in the
than 500 new, previously unknown, fragments with
geostationary and highly elliptical orbits.

Research has focused primarily on the study
population of man-made objects in the geostationary
orbit (GSO). As a unique natural resource, the GSO is
extremely important in terms of human development.
At present, this orbit is more than 40% of the total
number of operational spacecraft. They solve
problems of organizing, Internet, transmission of
television signals, meteorological observations, etc.
The intensity of use of the geostationary orbit is
increasing every year. In this regard, this area near
space riveted attention of various countries and
international organizations. As the number of objects
in GEO region, the probability of accidental collision
between them. The situation is aggravated by the
explosions of spacecraft and launch vehicle, which
resulted in the formation of a large number of small
fragments which are difficult to detect by means of
observation, and as a consequence it is practically
impossible to predict their possible collision with
operational satellites. Analysis of existing information
on previously unknown fragments allowed us to
conclude that, in the GSO has happened at least 12
explosions.

The report will be submitted to the generalized results
of long-term observations of GEO. Will demonstrate
the statistical distribution of the different
characteristics of the observed object (sparkle, the
ratio of area to mass ratio, orbital parameters), shows
the most interesting examples of newly discovered
objects (fragments with the ratio of the area to the
mass of more than 10-20 square meters. M / kg), are
examples of identified dangerous approaches and
examples of uncoordinated management of spacecraft
in geostationary orbit.

Modelling and Visualization of the flight of Yuri
Gagarin

Mikhailiuk M. V.
Scientific Research Institute for System Analysis of
Russian Academy of Sciences

The first flight of a man to space on April 12, 1961
was an epoch-making event that greatly influenced
world science, technique and culture. The first
spaceman of the planet - Yuri Gagarin, a Soviet man,
went down in history of mankind. Unfortunately, few
documents and news films about this flight have been
retained, recollections and  publications of
eyewitnesses often happen to be discrepant. Partially
it can be explained by the political situation of that
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BKIIIOYAIONICH 3aCEKPEYeHHOCTh MHOTMX MOMeHTOB period, when certain aspects of the flight were

[0JIeTa, HEOOXOAMMOCTBIO MPEACTaBIATh COOBITHA HE
TaK, KaK OHU NPOMCXOAWIH B JeHCTBUTENbHOCTHU. [0 cux
MOp  4YacThb  MaTepuaJioB O  [OJeTe  OcTaercs
3aCEKPEYCHHOM. CoBpeMeHHBIE KOMITBIOTEPHBIE
TEXHOJIOTMH TO3BOJISIOT MPOBECTH PEKOHCTPYKLIUIO BCEX
3TalioB TEpPBOTO TMOJIETa 4YeJlIOBEeKa B KOCMOC, €ro
CJIO’KHBIX MOMEHTOB M HEIUITaTHBIX CUTYalLuil, HCIIONIB3YsI
TpeXMEpHbIE  BUPTyajJbHbIE  CIEHBI,  TPEXMEPHBIC
aHUMAallMd W CHUCTEMBl BHPTYaJbHOTO OKPYKCHUSI.
Pa3zpaboTaHHble CHUCTEMBI BH3yalU3allMUd IO3BOJISIOT
[OJIb30BATEINII0  NIPOCMATPUBATh TPEXMEPHYIO BHIEO
PEKOHCTPYKIIMIO TIOJIETA B MOHO M CTEpeo pexuMax,
MOCMOTpeTh Ha 3emio ¢ opOutel Bocroka-1 rmazamu
KOCMOHABTa, XOTA OBl OTYACTH  IIOYYBCTBOBATH
arMocdepy moseTa, TOKa3aTh W Pa3bsICHUTh Ha CXeMax
MPUYMHBI BOSHUKHOBEHHUSI HELITATHBIX CUTYyalluH U T.1.

JAuHamuka j1a3epHoil mja3mMbl BOJIU3U
MeTa/LIMYeCKOil MHIIICHH
B.1. MaxyxuHn
Unemumym npuxnaouoii mamemamuru um. M.B.
Kenovuua Poccuiickoii Axademuu Hayx

Ha ocnoge 1-D u 2-D moneneil uccnenyercsa [uHaMuKa
JIa3epHOH M1a3MblI, 00pa3yIoIIeiics B HCIapEHHOM
BEIIECTBE U BO3AYXE MOJ BO3AEUCTBUEM HMITYJIHCHOTO
JIa3€pHOT0 U3NIy4eHUs. PaccMOTpeHBl pesKUMBI
BO3AEHCTBUA B IIMPOKOM AMAIa30HE UIMH BOJH,
WHTEHCUBHOCTH U JJTUTENFHOCTH UMITYJIbCA.
MojenupoBaHue OKa3ano, 4YTO C yBEIHUEHUEM
WHTEHCUBHOCTH, YMEHBIICHUEM JJIMHBI BOJIHBI U
JUTUTETIbHOCTH BO3JICHCTBUS BIUSHUE IIA3Mbl
BHUJIOU3MEHAETCS, TOMUHUPYIOIUMH CTAaHOBATCS
HEpaBHOBECHBIE 3P PEKTHI U ObICTPBIC (ha30BBIC
HEPEXOIBL.

Pab6ora BeimonHeHa npu noanepxkke PODU (mpoexTst No
10-07-00246-a, 09-07-00225-a)

HexoTopsbie MeTOIBI pelieHns 3a1a4
MaTeMaTHYecKoi Gu3nkKu
MLIL. T'ananun
Unemumym npuxnaouoi mamemamuru um. M.B.
Kenovuua Poccuitickoii Axademuu Hayx

Jloka MOCBSIEH METOAAM TOCTPOEHUS YUCIIEHHBIX
CXeM JUIsl IIOTy4EHHs IPUOIMIKEHHOT O PeILICHHS 33134
MaTeMaTHyeckod Gpu3uku. PaccMoTpeHsl MeTox
KOHEYHBIX Pa3HOCTEH, METOJ] B3BEIIEHHBIX HEBS30K,
Meron byOnosa — ["aepkrHa, BapHaIiiOHHO — CETOYHEIE
METO/IbI, METO] KOHEYHBIX JIEMEHTOB, METO] TPAHUYIHBIX
3JIEMEHTOB, METOJ] KOHEYHBIX CyIEepIIEMEHTOB
®enopeHKko. YKa3aHbl Ipyrue METOAbl OCTPOEHUS
YHCIEHHBIX cXeM. [IpuBeeHb IpUMepBI pEIICHHS.
Pabora BrInosIHEHA TPH YaCTHYHON (PHHAHCOBOI
noxnepxke PODU (mpoext Ne 09-01-00151).
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considered secret and the necessity to present the
events not in the way they had been going on in
reality. Till now certain part of the documents remain
secret. Modern computer technologies allow to
reconstruct all the stages of the first flight of the
spaceman, its uneasy moments and emergency
situations using three-dimensional virtual scenes,
three-dimensional animation and virtual environment
systems. The elaborated visual systems allow users to
watch three-dimensional video reconstructions of the
flight in mono and stereo regimes, to look at Earth
from the orbit of Vostok-1 as if a spaceman, to feel
the atmosphere of the flight at least partially, to show
and explain in schemes the causes of emergency
situations and so on.

Dynamics of laser plasma close to metal target.
Invited presentation
V.1. Mazhukin
M. V. Keldysh Institute of Applied Mathematics of
Russian Academy of Sciences

The dynamics of laser plasma generated in the
evaporated material and in the air by the laser
irradiation is investigated based on 1D and 2D
models. The action regimes in the wide range of
wavelengths, durations and intensities of laser pulse
are considered. Modeling showed that the influence
of the plasma changes and the non-equilibrium
effects and fast phase transitions become dominating
as the action intensity increases and wavelength and
duration decreases.

This work was supported by the RFBR (projects Ne
10-07-00246-a, 09-07-00225-a)

Several method of solving problem of
mathematical physics
Galanin Mikhail
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

The report is devoted to the methods of construction
of numerical schemes for obtaining of approximate
solution of problems of mathematical physics. Finite-
difference method, method of weighted
discrepancies, Bubnov-Galerkin’s method, variational
grid methods, finite elements method, method of
boarder elements, method of finite superelements of
Bondarenko are considered. Other methods of
construction of numerical schemes are indicated.
Examples of solution are presented. The work was
performed with partial support of RFBR (project Ne
09-01-00151).
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Microwave and optical gases breakdown and generation of high frequency field harmonics
Anri Rukhadze
Prokhorov General Physics Institute of Russian Academy of Sciences

Gases breakdown in the strong microwave and optical electromagnetic fields is investigated theoretically. The
strong fields means that when the oscillation energy of electrons in the fields is much higher than ionization
energy of atoms. But at the same time the fields are less than atomic field. In such fields the inelastic collisions of
electrons are much more than elastic ones. As a consequence the effective generation of high frequency field
harmonics during the gas ionization processes takes place. This phenomenon gives the possibility of creation of
the new sources of coherent radiations in the frequency regions where such sources are not present (lasers and

masers).

AKycTH4eckasi peructpanus (pa3oBbIx
npeBpalleHnii MPHU JIa3ePHOM BO3eHCTBUY HA
BEIECTBO

A.A. Camoxun, H.H. Unbuues,
C.M. KnumenTos, I1.A. IluBoBapos, .A. U.A.
Crty4ebproxoB

Unemumym obweti puzuxu um. A.M. I[Ipoxoposa
Poccuiickoti Axademuu Hayx

OO6cyxpaloTcst  pe3ysibTaThl M HEpPCIEKTUBBI
WCIIOJIb30BAHUSl AKyCTUYECKOM JTMAarHOCTUKH JAJIs
peructpanuu (Pa3oBBIX IMEPEXOAOB MPH OBICTPOM

Harpese KOHACHCUPOBAHHOT'O BCIICCTBA Io1d
HeﬁCTBHGM JIA3CPHOT0 H3JIYUCHHU. Hpe[[CTaBJ'IeHLI
HOBEIC OKCIICPUMEHTAJIBHBIC PE3YIbTATHI 110

BO3/ICMICTBUIO MMITYyJIbCOB OT 3pOueBoro nasepa ( 2,
94 MM, 200 HC) ¢ BRICOKOYACTOTHOH (TIepuof 8,2 HC)
MOIYyJALMEH WHTEHCHBHOCTH Ha TIIOTJIOMIAIOIINE
JKUJIKOCTH B CIIy4asx CBOOOJHOW M HarpyXeHHOU
MOBEPXHOCTH, a TaKXKE 10 BO3JCHCTBHUIO JIA3EPHBIX
uMmmynscoB (0,53 MKM) pasmUYHON UIMTENBHOCTH (
1,5 5c 1 70 1C) Ha MOTJIOMIAIONINE TIOUTONKKA TIOT
CJI0OEM TPO3PAvYHON KUIAKOCTH.

JlazepHO-UHAYUMPOBaHHBIX ()a30Bble NEPEX0bl U
OKOJIOKPUTHYECKHUE COCTOSHUSA ATIOMUHHUA H
rpapura

A.JO. UBoukun', A.I'. KanTuiisHbIir,
A.A. Kapabytor®, JI.M. Kcenodonros®

"Hayunwni yenmp onnoewix uccredosanuii
Hnemumyma ooweii puszurxu um. A.M. Ilpoxoposa
PAH
?O6vedunennbiii uncmumym vicoKux memnepamyp
PAH
? Mearcdynapoousiii yuebno-nayunblii iasephulii yenmp
MI'Y umenu M.B. Jlomonocosa

IIpeacraBieHsl  pe3ynbTaThl  KCIEPUMEHTANBHBIX
HCCIICIOBAHNHN JTa3epHO-UHAYIIUPOBAHHBIX (PAa30BbIX
MEPEeXoJIOB  MEPBOTO  pojia, Ha  IMOBEPXHOCTH
AJIIOMUHUA U Fpa(i)I/ITa, MCEXaHNYCCKH HArpy>XCHHBIX

Acoustic registration of phase transitions in laser-
matter interaction

A.A. Samokhin, N.N. II’ichev,
S.M. Klimentov, P.A. Pivovarov, I.A. Stuchebrukhov

A.M. Prokhorov General Physics Institute of Russian
Academy of Sciences

The results and perspectives of application of acoustical
diagnostics for registration of phase transitions during
rapid heating of condensed matter induced by laser
radiation are discussed. New experimental data on
impact of erbium laser pulses (2.96 um, 200 ns) with
high-frequency (period — 8.2 ns) modulation of intensity
on absorbing liquids in the case of free and confined
surface and also data on impact of laser pulses (0.53 um)
of different duration (1.5 ns and 70 ps) on absorbing
substrates under layer of transparent liquid are presented.

Laser-induced phase transitions and near-critical
states of aluminum and graphite

A.Y. Ivochkin', A.G. Kaptilny?,
AA. Karabutov3, D.M. Ksenofontov®

!Science Center of Wave Recearch A.M.Prokhorov
General Physics Institute of Russian Academy of
Sciences
?Joint Institute for High Temperatures of RAS
3International Scientific and Research Laser Center,
Lomonosov Moscow State University

The results of the experimental study of laser-induced
phase transitions of first order at the surface of
aluminum and graphite, mechanically confined by a layer
of transparent dielectric are presented. The g-switched
Nd:YAG laser (pulse duration ~ 10 ns, pulse energy ~ 1
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CloeM  Tpo3pavyHoro  mudNekTpuka. B pabore J) was used. Laser radiation was directed into the target
ucrionb3oBasicss  uMmmynbcHBIE  Nd:YAG  mazep, surface with the incidence angle of 45 degrees. The

paboTaromuil B pe:KuMe MOAYJIALUH JOOPOTHOCTH C
JUIMTENIHOCTBI0 uMmydbca ~10 Hc, sHepruel B
uMmnyibce ~ 1 JIx. JlazepHoe  u3IyueHHe
HaIpPaBIIOCh HAa MOBEPXHOCTh MHILIEHH TOJ YIJIOM
45°. B mporecce IKCIIePUMEHTAIBHOTO UCCIIE0BAHUS
MPOBOAMIIACH CHHXPOHHAS PErHCTpanus JaBlIeHUS,
TeMIEpaTypel W  OTpakaTeIbHOH  CIIOCOOHOCTH
00JTydaeMoil MOBEepXHOCTH O0pa3la Ha JJIMHE BOJIHBI
nmazepHoro wusnydyeHws. [lomydeHbl HaHHBIE 10
JTMHAMHAKE W3MEHEHUS TEPMOIMHAMUYIECKIIX
MapaMeTpoB COCTOSIHMS AJTIOMHHHMS B  LIMPOKOH
obmactn ero (a3oBoil mmarpamMmbl,  BKJFOYAs
OKpPECTHOCTh KPUTHYECKON TOYKH u
CBEPXKPUTHYECKYIO 0071acTh. IIpencraBnensl
MEPBUYHBIC PE3YJNbTAThl HCCICAOBAHUS JUHAMHUKU
(ha30BBIX TIEPEXOJIOB U CBEPXKPUTHIECKUX COCTOSHUN
rpadura Mapku MF307 BBICOKOH IIIOTHOCTH ~2
r/cM2. Ilody4eHsl KpHBBIE Ja3epHOrO HarpeBa
QTIOMHHUS M TpaduTa B KOOpPAHMHATAX JaBIICHHE-
Temneparypa. [IpeacraBieHs! pe3ynbTaThl H3MEPEHHS
OTpaXkaTeNbHOW CIMOCOOHOCTH B Ipolecce ACHCTBHS
Ja3epHOro uMmImyJsisca. B ciaydae rpadura mokasaHo,
yto npu Temneparypax T ~ 5700 K u naBnenusix P ~
7700 Gap oTpakaTelibHAas CIIOCOOHOCTh CHHUXAETCs
MPaKTUYECKU HA TOPAIOK.

simultaneous measurements of pressure, temperature and
reflectivity of irradiated surface at the laser radiation
wavelength were carried out during the experiment. The
data on the dynamic of change of thermodynamic
parameters of aluminum in wide area of its phase
diagram including the near- and supercritical area was
obtained. The first results of the study of dynamics of
phase transitions and near-critical states of graphite
MF307 of high density (~2 g/cm2) are presented. The
curves of laser heating of aluminum and graphite in the
pressure-temperature coordinates are obtained. The
results of the measurement of reflectivity during the laser
impact are presented. In the case of graphite it was
showed that at temperature ~ 5700 K and pressure ~
7700 bar the reflectivity decrease is about order of
magnitude.

IIpenenbHoe noBeneHue GyHKIUI KOMIJIEKCHOTO IIEPEMEHHOI0 U TeOpeMbl eIMHCTBEHHOCTH

XKapko [1aBuueBruy

Yuusepcumem Yepnocopuu, Yepnoecopus, zarkop@ac.me

Cp ABHUBACTCs  KJIACCUYCCKHUEC TCOPCMBI

CANHCTBCHHOCTH

aHaMUTUYEeCKUX (YHKOMA W Teopma

enuHcTBeHHOCTH Pucca-Jlysuna-IlpuBanoBa ¢ teopemoit emuHctBenHoctu lllarmnsia. Jlaetcs u o6oOmieHue

teopeMsl Lllarunsna.

Honysmnupuyeckune Moaeau 1is pacyera 3pGeKTHBHOCTH MOJTyNPOBOJHUKOBBIX 1€TEKTOPOB JIJIst
JeTeKTOPOB C MOJHOW KPUBU3HOMH
Huxona MuxaneBuu
Ynueepcumem Yepnozopuu, Heprnozopus

AnHoTaums. B nanHO# pabore MBI mpuMeHsieM MeToi pacuera 3((HEeKTHBHOCTH NeTeKTopa C 3P QPEeKTUBHBIM
MPOCTPAHCTBEHHBIMM YTJIOM B JIETEKTOPE C IMOJHOW KPUBU3HOW, T.C. MPH BEPXHEH MOBEPXHOCTU ACTEKTOpa B
¢dopme nonymiapus. V3ydeHsl ToUeUHbIe, TUCKOTUYCCKUE U IIMIHHIPUICCKUE NCTOYHUKY raMMa-H3ITydeHHH.

(Ko) UnBapuaHTBI N-apHBIX (K0) aJared0p 1 TeH30pHbIe NPON3BEAeHUS N-aPHBIX OHAITeop
b. 3exoBnu
Yuusepcumem Yepnocopuu, Yepnocopus

B a3t0i1 pabore paccMmaTpuBaroTcs (KO) MHBApUAHTHI N-apHBIX (KO) anredp U TEH30pHBIC MPOU3BENCHUS N-
apHBIX OmanreOp. JlokazaHo, YTO MHOXXECTBO (KO) WHBAapHaHTOB n-apHOU (KO) anreOpsl oOpaszyeT n-apHYIO
noganreopy. (Ko) uHBapraHThl B n-apHOM (K0) anreOpbl sIBISIOTCS (KO) MHBapHaHTaMH B OWHAapHOM cirydae. B
3aKIIy4eHUE JOKA3bIBAETCs, YTO TEH30PHOE NMPOW3BEACHUE N-apHBIX OmanreOp sBiseTcs n-apHOM OmanreOpoii ¢

KOEIUHHUIIOH.
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KonBeprennmja muororaukactux IlageoBux Convergence multipoints Pade’s approximation
anpoxkcuManuja
Dojcin Petkovic,
Jojuusn [letkoBuh PMF Pristina — Kosovska Mitrovica, Serbia
TIM® Ipuwmuna - Kocoscka Mumposuya
Cpouja Abstract.
AQCTpaKT. In this paper is defines multipoints Pade’s

Y oBom pany ce nepununry Muororadkacte Ilaneose approximation, with supporte of holomorphic functions
anpokcuManuje, u y3 nomoh xonomopduux gpyrkumja and with principle of minimum superharmonic function,
¥ TIpUHIMIA MHHMMyMa 3a CymnepxapMoHMjcke we will prove the theorem about convergence multipoints
QyHkumMje nokasyje TeopemMa O  KOHBEPreHUMj M approximation and we will give conditions for this
MHOTOTAa4KacTHX alpOKCHUMAIIMja M JIajy CE yCIOBH 33  convergence

JlaTy KOHBEPIE€HLIN]Y

On hyperrings associated with binary relations

Jancic Rasovic Sanja
Faculty of Natural Sciences and Mathematics, University of Montenegro

Apstract: In this talk we present construction of some classes of hyperrings associated with binary relations on
semigroup. We analyze their morphisms and we investigate factorization of obtained classes.

Shock wave formation process for the Hopf equation

Jela Susi¢
University of Montenegro, Podgorica, Montenegro

Abstract: From a Hopf equation we develop a recently introduced technique, the weak asymptotic method, for
describing the shock wave formation and the interaction processes. Then, this tehnique is applied to a system of
conservation laws arising from pressureless gas dynamics. As an example, we study the shock wave formation
process in a two-dimensional scalar conservation laws arising in oil reservoir problems.

Plasma microjets formation and hot electron generation on the surface of liquid metal by femtosecond laser
pulses

Savel'ev Andrei
ILC of Lomonosov Moscow State University

In this work we present experimental results which show that tremendous increase in hard x-ray yield and mean
energy of hot electrons can be achieved if melted gallium target is irradiated by the sequence of two femtosecond
laser pulses with the first one coming in advance by 12 ns and having relative amplitude of 0.01-0.1. To clarify
how nanosecond pre-pulse influence on interaction of the main pulse with plasma we carried out optical pump-
probe visualization of plume created by the pre-pulse. Optical pump-probe measurements revealed very specific
feature of ultrashort laser pulse interaction with liquid metal - microjets formation. In our experiments the main
pulse comes 12.5 ns after the pre-pulse, right at the instant when micro-jets are well developed, but not blurred. To
elucidate effect of micron-size plasma jets formation on hot electron production we performed 3D PIC simulation
of laser pulse interaction with two different targets: flat foil and foil with frozen micro-jets at its front side. We
also present here simple 1D simulation with such well known material as Al to shed light onto the physics beneath
microjets formation.

Atomistic simulation of laser ablation of metals: effect of the electronic pressure relaxation

Starikov Sergey
Joint Institute for High Temperatures of Russian Academy of Sciences

In this work the investigation of the laser ablation of gold and aluminum foils are performed. We build an
atomistic model of metal that capture electron heat conductivity, electron-ion energy
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transfer and the raise of the electronic pressure after energy deposition. The latter is done by means of the EAM
potential for metal that parametrically depends on the electron temperature. The electronic pressure effects are
shown to play an important role in the ablation processes and result in a new ablation mechanism observed in our
simulations. The thickness of the ablation layer as a function of the irradiation fluence is calculated and compared
with the experimental data. The experimental evidences of the new ablation mechanism observed in this work are
discussed.

New Numerical methods for classical molecular dynamic problems

Elenin Georgii
Lomonosov Moscow State University

New numerical methods for classical molecular dynamic problems. The report is devoted to new families of
simplectic and symmetric numerical methods for simulation of hamiltonian dynamics.

Flux Relaxation as an Approach to the Stability Improvement for Explicit Finite Difference Schemes

Shilnikov Evgeny
Keldysh Institute of Applied Mathematics of Russian Academy of Sciences

Flux Relaxation as an Approach to the Stability Improvement for Explicit Finite Difference
SchemesRussia29.05.2011 - 05.06.2011HPC systems based on the multicore processors require software being
created to take into account a hybrid structure of memory. In this regard very promising are the explicit schemes,
which can be easily adapted to the computer systems with different architectures. But the explicit schemes impose
severe stability limitations on the time step, especially when the parabolic equations are solved. For fine grids
which are used in HPC calculation satisfying this condition makes the needed number of time steps extremely
large. Analogous condition for hyperbolic equations is not so limiting and it is more adequate from the physical
viewpoint because small spatial details demand appropriate time resolution. So, development of explicit schemes
with a mild stability condition is one of important trends. A physical approach is proposed in this paper which
permits to achieve practically Courant like stability condition for parabolic equation. In addition, physically
founded flux relaxation approach permits to improve stability of explicit schemes for gas dynamics problems,
even if there is no parabolicity at all. Moreover, it gives better solutions from the physical point of view. This fact
opens wide perspectives for modeling real scientific and engineering problems on modern HPC systems by use of
explicit schemes.

Spontaneous magnetic fields in laser fusion targets

Lebo Ivan
Technical university-MIREA

We have made the numerical simulations of fusion target compression by laser with energy about 1 MJ.
Spontaneous magnetic fields ~ 10-100 MGs have generated in such plasma as the result of Rayleigh-Taylor
instability development. We have discussed the opportunity of such field observation and its influence of charge
particle transport in plasma.

Basic mechanisms and the experimental realizations of the THz gas and solid state plasma irradiated by the
femtosecond laser pulse

Alexander Shkurinov
Moscow State University

The optical breakdown and optical melting plasmas created by the multi-colour combination of femtosecond
optical pulses are the most convenient and promising sources of pulsed THz radiation possessing both wide
spectrum (typically 0.3 .... 20 THz with the use of optical pulse of nearly 40 fs duration) and high amplitude of
electric field. The generation of THz radiation from these mediums are coursed by several physical mechanisms
making different contributions in the summary process depending on the conditions of experiment. Many
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nonlinear optical process such as second and third harmonic generation accompanies by the generation of
electromagnetic waves on the THz frequencies. The hot plasma formed in the case of channel and crater formation
in a solid target by high-intensity femtosecond laser radiation is the source of hard X-ray radiation and it is also
responsible for difference harmonic generation emitting in the THz frequency range. The special distribution of
the of the interacting laser fields in the plasma formation is really important for the description of the THz wave
generation. In the work we describe the emission effects of the femtosecond laser filament in gases, especially in
air, that attracts a lot of research interest because this technique allows the generation of intense near single-cycle
THz pulses at long distance by controlling the remote onset of the filament via controlling the initial laser
parameters: beam diameter, divergence, and pulse duration.

Automation of processing multichannel remote sensing images

Simeunovich Marko
Department of Electrical Engineering, University of Montenegro

Multichannel (multi- and hyperspectral, dual and multipolarization) mode of remote sensing from spaceborne
carriers is widely used nowadays for various applications. Information content of such data allows solving many
inverse problems for ecological monitoring, forestry, agriculture, etc. However, the amount of acquired data is too
large; this restricts their processing interactive mode and explains necessity to apply lossy compression where
several stages of image pre-processing are to be carried on-board and automatically. For this purpose, we have
proposed a set of methods to be implemented sequentially and with taking into account practical limitations. Noise
characteristics are to be estimated first and this can be done using robust statistics processing applied to a set of
local estimates of noise variance in blocks of size 7x7 or 8x8 pixels. The obtained estimates can be then used for
image component-wise and vector (3D) pre-filtering and/or compression. Both are based on discrete cosine
transform that can be easily and quickly realized. Efficiency of filtering and compression is compared to other
existing techniques. The benefits of the designed methods and algorithms are demonstrated. The examples for real
life multichannel images, in particular, hyperspectral AVIRIS data are presented.

The role of Multiphoton Ionisation in generation of THz pulses in two-color laser-induced plasma

Esaulkov Mikhail
Lomonosov Moscow State University

Generation of Terahertz pulses in laser-induced plasma raises theoretical and practical interest since it offers the
most broadband spectrum and high peak electric field (up to hundreds kV/cm). The most efficient and broadband
THz generation occurs under two-color plasma excitation using both first and second harmonics of optical pulse.
We apply a semi-classical Imaginary Time Method (ITM) approach to calculate the ionization probability and the
electron momentum acquired in a two-color ionization process. We investigate the ® to 2o phase and polarization
dependences for the multiphoton ionization (MPI) regime. It is found that the second harmonics field plays two
different roles in formation of photocurrent. First, it modulates the probability of photoionization according to the
cosine law. Second, it results in formation of a nonzero average momentum acquired by the electron during the
optical pulse, including the initial momentum it receives while leaving the parent atom or molecule. The
momentum also has the dependence on ® to 2m phase y and angle between polarizations 6. This approach allows
the accurate coherent polarization control and modulation of ionization probability (thus the plasma density),
through variation of ® to 2m phase. Both of these effects are observed experimentally.

Method of adaptive artificial viscosity

Popov Igor
Keldysh Institute of Applied Mathematics of Russian Academy of Sciences

In this article a method of adaptive artificial viscosity (AAV) for the solution of two and three dimensional
equations of gas dynamics for Euler variables is considered. It is a homogeneous, monotonous finite-difference
scheme of the second order approximation on time and space variables outside of areas of breaks and compression
waves. The proposed scheme uses the scheme of the second order approximation on time and space variables
outside of areas of breaks and compression waves. In the proposed difference scheme in addition to the Lax
Wendroff corrections, artificial viscosity i monotonizing the scheme is introduced. The artificial viscosity is
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introduced in the regions of the solution’s nonmonotonicity and beyond the contact discontinuity and rarefication
wave. The viscosity is obtained from the conditions of the maximum principle for the schemes with “frozen”
(fixed) coefficients.

Thermodynamic properties and phase transitions of materials at high temperatures and pressures

Khishchenko Konstantin
Joint Institute for High Temperatures RAS

Adequate models of thermodynamic properties and phase transitions of materials are required for numerical
simulation of processes of intense pulsed influences on condensed media. In this work, an equation-of-state model
for metals and ionic crystals is proposed with taking into account the polymorphic transformations, melting and
evaporation effects. Equations of state for nickel, copper, gold and lithium fluoride are developed. As distinct
from the previously obtained multiphase equations of state, new expressions for the thermodynamic potentials are
formulated. Those provide for a more correct thermal contribution of heavy particles in the liquid phase under
rarefaction. A critical analysis of calculated results is made in comparison with available experimental data for the
metals at high temperatures and pressures.

Some necessary and sufficient conditions for stability of

three-layer difference schemes

Vanja Vukoslavcevi¢
Faculty of Sciences, University of Montenegro
Cetinjski put bb, 81 000 Podgorica, Montenegro
turner@t-com.me

Abstract

This paper investigates two classes of three-layer difference
ayto + ,Bszt,t +ody,  +(E-0,—0,)Ay, +0,4y,., =9,

schemes with weights in the form

and

ay, +pBr’y +A(oy,  +(E—0c,—0,)y, +0,7,.,)=,. It obtains some sufficient conditions for stability
tn ttn

in a defined norm and, also, in special cases we achieve conditions for stability which do not depend of the choice

of norm.

MoJsiekyJIsIpHO- AMHAMHYECKO€ HCC/IeI0BaHHe
CWIBHO NeperpeTbiX MeTacTA0NMJIbLHBIX COCTOSTHMIA,
CONPOBOXKIAIOLIUX ObICTPOE JIa3epHOE IJIABJCHHE

AJTIOMUHMSL.
A.B. lllanpanos, B.U. Maxykun, M.M. JIémun, B.
Ilepexxurun.

Hncmumym npuxiaouoi mamemamuxu
um.M.B.Kenoviua Poccuiickoti Akademuu Hayx
KonTuHyanbHOE MOJETUPOBAHUE IHKOCE-KYyHIHOTO
JIa3epHOT0 BO3JICHCTBUS Ha METaJLIbl TIOKA3bIBAET, YTO
MpOLIeCC TUIABJICHUS COMPOBOXIACTCS BO3HUKHO-

BEHHEM CHJBHO MEPErpeThIX METacTa-OMIbHBIX
COCTOSIHMI B TBep10i (haze.
MetooM ~ MOJEKYJSIpHOW  JWHAMUKA  ObLIa

MOATBEPKICHA BO3MOYKHOCTh MX TMOSIBJICHUSI, & TAKKE
KOJIMYECTBEHHO HCCJICIOBAHO BIHMSHUE Ha TMPOIECC
TUTABJICHUST QMIOMHHUSA ABYX (DAaKTOPOB: CKOPOCTH
HarpeBa KPHCTAUTMYCCKOW PENICTKH W JaBJICHHS B
CHCTEME.

Honyquo, YTO IpHU M3MCHECHUU CKOPOCTU HArpeBa B
mupokoMm nuanazone or 0.2 K/ps no 500 K/ps
(BKIIOYArOMEeM W THKOCEKYHIHBIE  PEKHUMBI
JIa3ePHOTO BO3ICHCTBHUS) TEMITEPATypa, TIPH KOTOPOi
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Molecular dynamics investigation of highly
overheated metastable states accompanying fast laser
melting of Aluminum

A.V. Shapranov, V.I. Mazhukin,
M.M. Demin, V. Perezhigin
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

Continuum modeling of picosecond laser action on
metals shows that the melting process is accompanied by
the appearance of the fast overheated metastable states in
the solid phase.

The method of molecular dynamics confirms the
possibility of their appearance. Also the qualitative
influence on the melting of Aluminum of the two factors:
crystal lattice heating rate and pressure in the system was
investigated.

It is found that as the heating rate changes in a wide
range from 0.2K/ps to 500K/ps (which includes
picosecond regime of laser action), the temperature at
which the destruction of the lattice starts changes from
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HaYMHACTCS pa3pylIeHNue KPUCTAUTHIECKON PEIIeTKH,
m3mensterca ot 1140 K mo 1340 K. H3menenue
PaBHOBECHOHN TeMIlepaTyphl IUIABICHUS C POCTOM
nasieaus oT 0 mo 10 GPa cocraBuio ot 925 K no
1374 K. CoBMecTHOE ACHCTBUE ITHX ABYX (hakTOpoB
MOJXKET MPHUBOAWTH K MeperpeBaM TBEpIOi (a3l Ha
peamauHb 500 — 900 K.

HaGmrogenme 3a  mOCHEIyIONIUM  OXJIaKICHHUEM
paciuiaBa B XOJ€ MOJEKYJSIPHO JUHAMHYECKOTO
MOJCIHUPOBAHUS BBISBHIIO, YTO TMPH CKOPOCTIX
OXJAXKJICHHS, MPEBBIIAIOMINX 5-10 K/ps,
PEATU3YIOTCS. TEOPETHUECKUE PEIKUMBI aMOPQHU3AIIHS
AJIOMUHHUSL.

PaGora BemoHeHa npu noanepkke PODU (poexTs

Ne 10-07-00246-a, 09-07-00225-a)

HIupoxoauanazoHHas Mo/JeJIb JAJIA ONMCAHUSA
B3aHMO/IeiiCTBHUS J1a3ePHOI0 U3JIYYeHUS C
MeTalIaMH

[HoBapHuisiH Muxaun
ObveduHerHbIIl UHCIMUMYM 8bLCOKUX TMEMNEPAMYp
Poccuiickoti Akaoemuu Hayx

B pabote mpencraBiena IByXTeMIiepaTypHas
TUAPOJIMHAMUYECKAS] MOJIEIb, YUNTHIBAOILIAS
MPOLECCHI OTJIOIIEHUS Ja3€pHOM SHEPTUH,
3JEKTPOHHOM TEIIONPOBOAHOCTHU U 3JIEKTPOH-
HOHHBIX CTOJIKHOBEHUMN. Mcrionib3yemble
LIMPOKOAUAIIa30HHBIE MOJIENIM TPAHCIIOPTHBIX
CBOICTB ONHCHIBAIOT U3BECTHBIEC SKCIIEPUMEHTATIbHBIC
JAHHBIE TP HOPMAJIbHBIX YCIOBUSX,
MIEPBOTPUHIIUITHEIE PACUYCTHI B MIEPEXOTHOM 00IaCTH
Y UMEIOT aCUMIITOTUKY K UACATbHO-TNIA3MEHHOMY
COCTOSIHUIO. YPaBHEHUS COCTOSIHUS BEILECTB,
HCTIONIb3YEMBbI€ JIJIs1 3aMbIKaHUs 3aKOHOB COXPaHEHHS,
COJIepKaT NOHHYIO YacTh, YYUTHIBAIONIYIO (ha30BbIC
MepPEeX0bl, U IIEKTPOHHYIO, OIUCHIBAIOIIY IO
HMOHU3ALMOHHBIE MTPOLIECCH B IIMPOKOM JHANa30He
IUIOTHOCTEH 1 Temnepatyp. Paspaborannas Mmonenb
ObLTa anpoOUpPOBaHa Ha Pa3IMYHBIX AKTYaIbHBIX
3a/1layax B3aMMOJCHCTBUS JIA3€PHOTO U3ITyUYEHHUS C
MeTaiiaMu. Pe3ybTaThl CpaBHEHUS TPOBEIEHHBIX
pacyeToB ¢ COOTBETCTBYIOLIMMHU SKCIEPUMEHTAMU
MTOKA3bIBAIOT aJJeKBaTHOCTH pa3pabOTaHHON MOAETH
€€ XOpOIIYIO NMpeacKa3aTeIbHyI0 CIOCOOHOCTD.

IInkocekyHIHOE JIa3epHOE BO3eiicTBHE HA
KpeMHUI.

A.B. MaxyxkuH.
Unemumym npuxnaouoi mamemamuru um. M.B.
Kenovuua Poccutickoii Axademuu Hayx

Mogenupyercst mporecc MUKOCEKYHIHOTO JIa3epHOro
HMMITyJIbCHOTO BO3ACUCTBUS Ha KpeMHui. s »>Toi
LEJNU HUCIONB3yeTCs IByXTEMIIepaTypHas 3ajgada
Credana, onuchIBaloNIas HEPAaBHOBECHBIH HarpeB

1140 to 1340K. The change of the equilibrium melting
temperature as the pressure rises from 0 to 10GPa is
found to be from 925 to 1374K. Joint action of these two
factors can result in the overheating of solid by 500-
900K.

The observation of the further cooling of the melt
discovered that the theoretical regimes of Aluminum
amorphization are realized at the cooling rates above 5-
10K/ps.

This work was supported by the RFBR (projects Ne 10-

07-00246-a, 09-07-00225-a)

Wide-range model for description of interaction of
laser radiation with metals

Povarnitsyn Mikhail
Joint Institute for High Temperatures RAS

Two-temperature hydrodynamic model which takes
into account processes of absorption of laser energy,
electronic thermal conduction and electron-ion collisions
is presented in the current work. The used wide-range
models of transport properties describe known
experimental data at normal conditions, ab initio
calculations in transient area and have an asymptotic to
ideal-plasma state. The equations of state of matter used
for closing of conservation laws have an ionic part, that
takes into account phase transitions and electronic part
that describes the ionization processes in a wide range of
densities and temperatures. The developed model was
tested on different actual problems of interaction of laser
radiation with metals. The results of comparison of
conducted calculations with corresponding experiments
show adequacy of the developed model and its good
predictive ability.

Picosecond laser influence on silicon

A.V.Mazhukin
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

Investigated and modeled the process of picosecond laser
pulse influence on silicon. For this purpose a two-
temperature Stefan problem that describe nonequilibrium
heating and phase transitions melting and evaporation is
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u (dazoBeie mepexonbl: maBieHne W ucnapeHue. used. The results showed a strong detachment of the

Pe3ynbpTaThl MOKa3aau CUIBHBIA OTPBIB 3JIEKTPOHHOU
TEMIIepaTypbl OT (DPOHOHHOW, BEIUYMHA KOTOPOTO
coctaBuiia okoio 10000 K. MakcumanbHOE 3HAYEHHE
cKopocTH (hpOHTA TIIABJICHHS TOCTHTaeT 27 M/cC.

Pa6ora BrimonHeHa npu noanaepxkke PODU (mpoexTs
Ne 10-07-00246-a, 09-07-00225-a)

Pacuér onTuYeckux XapakTepucTHK cepedpa
O.H.Koponésa', A.B.Maxykuu’

'Mockosckuii eymanumapnuiii ynusepcumem, 111395
Mocxea, yn. FOnocmu 5/1
Hnemumym mamemamuuecko2o MoOeiuposanis
PAH, 125047 Mocxsa, Muycckas na. 44, e-mail:

immras@orc.ru

ONTUYECKUE CBONCTBaA
¢depmu-raza cepebpa npu
npou3BONBHON Temreparype (1 = &, ) u gacrore. U3

PaccmoTpenst
3JIEKTPOHHOTO

pEeUICHUA KBAaHTOBOTO KHHETHYECKOTO YPaBHCHUA

MOJY4YeHbl BBIpAXEHUA [UII TEMIIEpaTypHOU W
YaCcTOTHOM 3aBUCHUMOCTEH JUBJIEKTPUYECKOU
nponuriaemoctn. C momomipio  ¢dopmyn DpeHens
ONPENCNSIIOTCS ~ YacTOTHbIE UM TeMIlepaTypHbIe
3aBUCUMOCTH OTpaKaTeJIbHOU CITOCOOHOCTH
o0y4yaemoit MOBEPXHOCTHU H 00BEMHOTO

KO3 (hpUIMEHTA TOTIIOMICHHS.

Pabora BrimonHeHa npu noanaepxkke PODU (mpoexTs
Ne 10-07-00246-a, 09-07-00225-a)

electron temperature on the phonon one, whose value
amounted to about 10000 K. The maximum melting front
velocity reaches 27 m/s.

This work was supported by the RFBR (projects Ne 10-
07-00246-a, 09-07-00225-a)

Calculation of optical properties of Silver
O.N.Koroleva ', *A.V. Mazhukin®

"Moscow University of Humanities, ul. Yunosti 5/1,
111395 Moscow, Russia
’Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences, Miusskaya sq. 44, 125047,
Moscow, Russia, e-mail: immras@orc.ru

In the present work optical properties of electronic
fermi-gas of silver are considered at any temperature

(T =z ¢,). From the decision of the quantum kinetic

equation expressions for temperature and frequency
dependences of inductivity are received. By means of
Fennel’s  formula  frequency and temperature
dependences of reflectivity of an irradiated surface and
volume factor of absorption are defined.

This work was supported by the RFBR (projects Ne 10-
07-00246-a, 09-07-00225-a)

Determination of Volt-Second Characteristics by Applying Time Enlargement Law

Cemal Doli¢anin', Gvozden 11i¢*, Edin Doli¢anin’

! State University of Novi Pazar, Serbia
’Electric Power Industry of Serbia (EPS), Serbia
? Faculty of Electrical Engineering, University of Belgrade, Serbia

This paper expounds the procedure of determining volt-second characteristic in the voltage-versus-time frame, by
applying Time Enlargement Law to the breakdown time random variable, and using a single statistical sample for
this variable, obtained through experiments with a predefined shape of the voltage load. The suggested algorithm
has been experimentally tested for Ar, N, and SF¢ gases, at low and high values of the pd product (pressure x
inter-electrode gap), by comparing pulse shape voltage characteristic of a two-electrode configuration obtained by
applying a particular shape of the pulse voltage load to the corresponding values obtained with other pulse voltage
shapes, covering a wide range of frequencies. Satisfactory results have been obtained as to the applicability of the
procedure, with certain minor limitations which are duly pointed out.

Key words: gas pulse breakdown, breakdown time, pulse shape voltage characteristic, time enlargement law

28



ABSTRACTS

TpexmepHasi TenJioBasi MOJieJIb Ja3ePHOI
HAIUIABKHU € Y4eTOM KHHETHKH (p)a30BbIX
1epexoaoB

XomeHko Makcum
Hucmumym npobrem 1a3epHuix u UHOOPMAYUOHHBIX
mexnonoeuu Poccuiickoil Axademuu Hayx

B paborte YUCIEHHO WCCIIEAYETCS  DBOJIOIHS
TEMIIEpaTypHOTro TOJs B Ipolecce Ja3epHOi
HaIlIaBKE C COOCHOM  WHXKEKLHMEHW  IOpOLIKa.

PaccmarpuBaercss 3D wmozens Oasupyromasics Ha
CaMOCOTJIaCOBAaHHBIX ypaBHEHUSX OalaHca HEPTHH U
KUHETHKHU (pazoBoro nepexona. OHa yUUTHIBACT TaKUE
IIPOLIECCHI Kak: IUIaBJICHUE, UCTIapeHue,
KPUCTAUIM3AMI0 W DBOJNIONUIO  CBOOOJHOIM
MOBEPXHOCTH pacIulaBa. 3HAYMTENbHOE BHUMaHUE
YAEIEHO M3YYEHHIO POJIM HEPaBHOBECHOW KMHETUKU
(a3oBoTO MpeBpalleHus, MOACTHPYEMOl ypaBHEHUEM
KonmoropoBa-ABpaamu. PesynbraTbl cpaBHHBalOTCS
C MOJENsAIMH  IUIABICHHUS, OCHOBAaHHBIMM  Ha
sMmupudeckux  ¢dopmynax. CBobomHas TpaHHIA
BaHHBI pacIiiaBa MPOCICKUBACTCS METOJOM (QYHKINH
ypoBHs (level-set method). OcHOBHBIE KOHEYHO-
pPa3sHOCTHbIE  YPaBHCHHMS  pelIaJuChb  METOJOM
ctabunmmsupyromeid  momnpaBku. [lomywuensr 3D
pacripeneneHus TeMIepaTypsl B HAaIIaBJICHHOM CJIO€
n  nupodmiam  pacnpeneliecHHs ~— HOBOM  (a3sbl.
[Ipoananu3upoBaHO BIMSHHE TapaMmeTpoB Ipolecca
(moToka Macchl YacTUL, MOIIHOCTb, CKOPOCTb
CKaHMPOBaHHWS M T.A.) HA IOBEICHHE BO BPEMEHH
BaHHBl pacIljiaBa, a TaK >kK€ HAa MAaKCHUMaJbHYIO
TEeMIIepaTypy CHCTeMbI. Pa3mepbl 30HBI paciuiaBa
(rmyOuHa ¥ MWMpHHA) U BBICOTA HAIUIABIEHHOIO CIIOS
CPaBHHMBAIOTCSl C U3BECTHBIMU IKCIEPUMEHTAIbHBIMU
JaHHBIMMU.

TpexmepHoe MoaeIMPOBaHUE
MarHUTOYCKOPEHHOH MMITYJIbCHOM IJIa3MBbI €
yueToM 3¢ PeKTOB, 00yCI0BJIEHHBIX 0000IEeHHBIM
3akoHoM Oma

Barnacapos I'ennanuii
Hnemumym npuxnaonoi mamemamuxu um. M.B.
Kenovuua Poccuiickoii Axademuu Hayx

B UIIM PAH pa3paboTtan mporpaMMHBIA KOMILIEKC
MARPLE3D (Magnetically Accelerated Radiative
Plasma Explorer), MpeTHa3HAYCHHBIN TUTS
MPOBEJICHUS BBIUMCIUTENBHBIX 3KCIIEPUMEHTOB C
TPEXMEPHBIMH MOJENSMHU paJuallMOHHON MarHUTHOM
razoguHamukn  (PMI'J]). Kommiekc — BKIIOYaeT
CpeicTBa  TOATOTOBKH  PacyeTHOMH o0macrw,
MpPOBEJICHUS pacueTa W TOATOTOBKH pe3yJbTaTOB
pacdera ans JanpHeimero aHammza. B kogme
MARPLE MIPUMEHSIIOTCS KOHEYHO-00beMHEIE
annpoKCUMaluul OCHOBHBIX ypaBHeHudl PMI'J] Ha
HECTPYKTYPHUPOBAHHBIX CETKaX CMEIIaHHOTO TUIIA,

Three-dimensional thermal model of laser weld
deposition with account of Kinetics of phase
transitions

Khomenko Maxim
Institute on Laser and Information Technologies of the
Russian Academy of Sciences

The thermal field evolution during the process of laser
welding with co-axial injection of powder is numerically
studied in the presented work. The 3-d model based on
self-consistent equations of energy balance and kinetics
of phase transitions is considered. This model takes into
account such processes as melting, evaporation,
crystallization and evolution of free surface of the melt.
Considerable attention is devoted to the study of the role
of non-equilibrium kinetics of phase transition which is
modeled by the equation of Kholmogorov-Avraami. The
results are compared with models of melting based on
empiric formulas. The free surface of melt is tracked by
level-set method. The main finite- difference equations
were solved by the method of stabilizing correction. 3D
distributions of temperature in the welded layer and
profiles of distribution of new phase were obtained. The
influence of parameters of the process (flow of mass of
the particles, power, speed of scanning) on temporal
behavior of melt tub and also on maximal temperature of
the system was analyzed. The sizes of the melting zone
(depth and width) and the height of the welded layer are
compared with available experimental data.

Three-dimensional modeling of magneto-accelerated
pulse plasma with account of effects caused by Ohms
law

Bagdasarov G.
Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences

At IAM of RAS the program complex MARPLE3D
(Magnetically Accelerated Radiative Plasma Explorer)
intended for conduction of numerical experiments with
three-dimensional models of radiation magnetic gas-
dynamics (RMGD) intended for conduction of numerical
experiments with three-dimensional models of radiation
magnetic gas-dynamics (RMGD) was developed. The
complex includes tools for preparation of area of
calculations, conduction of calculations and for
preparation of calculation results for following analysis.
At MARPLE code finite-volume approximations of main
RMGD equations on non-structured grids of mixed type,
for which ENO-approximations of convective flows with
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IUTSE KOTOpBIX paspabortansl ENO-anmmpokcumariim
KOHBEKTHBHBIX IIOTOKOB C HHTEPHOJLILUAMH IO
OpToroHaJbHEIM OazucaMm. Kox npemnHazHaueH st

pa6OTLI Ha BBICOKOIIPON3BOAUTCIIbHBIX
BBIYHUCIUTCIIBHBIX CHCTEMaxXx C pacnpez[eneHHoﬁ
IaMATBhIO. HapaJIHGJIBHI)Ie BBIYHCJICHUA
OpraHn30BaHbI METOAOM TCOMCTPUUCCKOI0

napajuienn3mMa, OOMEH MaHHBIMHA OCYIIECTBIISIETCS
MIOCPEJICTBOM TIOJICH (PUKTUBHBIX AJIEMEHTOB. Taxxke
(PMKTUBHBIC BJIEMEHTHI UCIOJB3YIOTCS JJISl OTUCAHUS
pa3IMYHBIX CHUMMETPHA B pacdyeTHOW OOJACTH.
Ampobanys Koja BBITONHSIACH Ha TECTOBBIX U
MOJIETBHBIX 3a/ayax, M KOTOPBIX CYIIECTBEHHA
obobmenHas GopmynupoBka 3akoHa Oma. TouHOCTB
BocIpom3BeAeHU dPdekTa Xomia TeCTHpoBaiach B
3aja4e 0 KOHBEKTHBHOM BOJIHE IEPEHOCa MAarHUTHOTO
noss. BEIONHEHO MOJEINpoBaHUE IUTA3MEHHOTO
pa3MbIKaTeNsl TOKa, IMO3BOJIUBIIEE OICHUTH BIIHMSHUC
Ha paboTy pa3mbikaress kKak 3(dekra Xosia, Tak U
pENEN-TEUIOPOBCKOM ~ HEYCTOMYHMBOCTH  ILJIA3MBL.
Wzywancs HarpeB  MeTaUIMYeCKOW  IUIACTHHKHU
KOPOTKOMMITYJIbCHBIM Ja3epHBIM M3ITydeHNEeM
(heMTOCeKyHIHOTO Jrama3oHa JUTUTEIBHOCTH.
Pe3ynbTarel pacyeToB COTNIACYIOTCS C (PU3UYCCKUMU
OIIEHKAaMH ¥ CBHIETEIBCTBYIOT O KOPPEKTHOCTH
paszpaboTaHHOM KOMITBIOTEPHOM MOJETH u
BO3MOXHOCTH €€ NPUMEHEHHS i YHUCICHHOTO
MOJICJIMPOBAHHUS UMITYJIHCHOHN IIIa3MBbl, CO3/[aBaeMOU
MpH BO3ACWCTBUN Ha KOHIIEHCHPOBAHHOE BEIECTBO
MOIIIHBIX TIOTOKOB JIA3€PHOTO U3ITy4YCHHUS.

interpolation on orthogonal basis are developed, are used.
The code is intended for usage on high-performance
computational systems with distributed memory. Parallel
computations are organized using method of geometrical
parallelism, data exchange is implemented by fields of
fictive elements. Fictive elements are also used for
description of different symmetries at the area of
calculation. Code approbation was performed with test
and model tasks for which the generalized formulation of
Ohm’s law is essential. The accuracy of reproduction of
Hall’s effect was tested with a problem of convective
transport wave of magnetic field. The modeling of
plasma breaker of current, that made it possible to
estimate the influence of Hall’s effect as well as Raleigh-
Tailor’s instability of plasma on the breaker’s operation
was performed. The heating of a metal plate by short-
pulse laser radiation of femtosecond duration was
studied. The results of computations agree with physical
estimates and testify the correctness of developed
computer model and the possibility of its usage for
numerical modeling of pulsed plasma, created by the
impact of high power laser radiation fluxes on the
condensed matter.

Laser generation of nanoparticles and ablation of liquids.

W. Marine, E. Chelnokov, A. Baronnet, D. Ferry, M. Rivoal,
L. Bekere, N. Larina, and V. Khodorkovsky
Centre Interdisciplinaire de Nanoscience de Marseille (CINAM), UPR CNRS 3118, Case 913, Campus de
Luminy, 13288 Marseille, France. marine@cinam.univ-mrs.fr

The interaction of the high-power femtosecond pulses with molecules results in a variety of nonlinear
phenomena including strong field induced polarization, alignment of molecules and excitation of molecules to the
higher excited states than those available by the conventional sources of light. Such processes are inevitably
accompanied by laser ablation along with heating and expansion of the ablated product, well recognized in the

laser — condensed matter interaction.

In this presentation, for the first time, we demonstrate a constructive ablation of liquids leading to the
unprecedented chemical reaction sequences giving rise to the formation of the polymeric nanomaterials.

Experimentally, we analyse the photo-physical and the photochemical processes occurring in the liquid
alkyl substituted benzenes upon femtosecond laser irradiation using various spectroscopic approaches.
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IIpo6JieMbl MATEMATHYECKOT0 MO/IeTUPOBAHUSA The problems of mathematical modeling of plasma
NOBeJAeHHS MJIA3Mbl B ra30MHAMMYECKOM behavior in a gas-dynamic trap
JIOBYIIIKe

Nazarov Egor
Hazapos Erop Novosibirsk State University
Hosocubupckuii ['ocyoapcmeennulil yrusepcumem

The report is devoted to the problems in mathematical
Joknmax mocesimieH mpoOiemMam B Matemarmdeckom modeling of behavior of potential at the walls of gas-
MOJICIIMPOBAHUH TTOBEICHUS MOTEHITHANA Ha cTeHKax dynamic trap at the setup working at the Institute of
ra30IMHaMHYCCKON JIOBYIIIKE, ycranoBke, Nuclear Physics of SB of RAS. Using the potential
paboraromeii B Muctutyre Snepuoii ®@usuke CO difference at the walls of the setup it is possible to judge
PAH. Ilo pa3HocTHm mOTeHIIMAIIOB Ha cTeHKax about several key moments which appear during the
YCTaHOBKH MOXHO CYJIUTh O HEKOTOpBIX KIO4eBbIX startup and during the process of plasma propagation
MOMEHTaX,  BO3HHMKamomux npu  nycke  u through the setup.
MPOXOXKICHUH TIa3MBI IO HEHl.

Modeling of molecular crystals spectral features in THz frequency range

Cherkasova Olga
Institute of Laser Physics SB RAS

The spectral features observed in vibrational spectra of molecular crystals in THz range correspond both to
external and to internal vibrational modes. The vibrational bands are determined both by structure of molecule
itself and by the structure of crystal. The estimation of roles of external and internal impacts in observed
vibrational bands and their assignment are important problem in modeling of spectral features in THz frequency
range. In the present work of calculation of vibrational frequencies and intensities of infrared absorption bands
and Raman bands of steroid molecular crystals are performed using DMol3 simulations. On the base of
simulations it has been shown that each type of vibrations (internal bending, twisting, external libration, etc.)
corresponds to limited frequency range and these ranges shift to lower frequencies as the steroid molecular
crystals obtain more hydrogen bonds. The analysis of temperature dynamics of THz absorption and Raman
spectra combined with results of simulation shows the correlation between the band shifting upon cooling and the
nature of vibrations.

Applications of artificially introduced multi-component MHD model to advanced analysis of 3D Z-pinch
simulations

S.V. Dyachenko, I.V. Gasilova
Keldysh Institute of Applied Mathematics of Russian Academy of Sciences

In this paper we demonstrate applications of the multi-component single-fluid MHD model to advanced analysis
of 3D numerical multi-wire Z-pinch simulations performed with parallel 3D radiative MHD code MARPLE 3D
(developed in Keldysh Institute of Applied Mathematics, Russian Academy of Sciences). We emphasize that all
simulations presented in the paper do not require using of the multi-component model by their nature and may be
held without introduction of any multi-component models with the same principal results (density, temperature,
velocity distributions, radiation yield, etc.). All physical problem statements discussed in the report are single-
component: only one material (substance) is introduced and should be simulated in each problem.

We are using special artificial multi-component expansions of the initial single-component MHD problems in
order to get the same results as in the conventional approach but with some additional desired details on density
evolution. Note that these additional details cannot be recovered from results of conventional single-component
simulations by any means of post-processing: they essentially require introduction of the multi-component model
in one or another form (component concentrations method, particles / markers methods, etc.). In the current work
we are using the component concentrations method because the corresponding equations are approximated
similarly to conventional MHD equations and all approximations in the expanded MHD model remain uniform.
Also the component concentrations method fits our current parallel computations framework (data structures,
algorithms, implementation in source code) very well.
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The artificial multi-component expansion technique discussed in the paper may significantly help in qualitative
and quantitative researches of flow instabilities evolution, intermixing of fractions, flow turbulization and pinch
implosion in general. Additional data mined from expanded MHD simulations may be subjected to advanced

statistical analysis, spectral analysis, etc.
Hcropus "HaumoHanbHOro'" u npodjaeMaTuka
UIEHTHYHOCTH

3.A. YekanieBa
HUncmumym eceobweti ucmopuu PAH

«HanmonansHOE» (mamms, HAI[MOHATBHOCTD,
HaI[MOHANbHAA WJAed, HaIWOHAIbHAs KYJIbTYpa,
HallMOHAJIbHAsA UCTOPUA, HAIIMOHAJIIBHBIC JIBUXCHUA U
Mpod.) 3aHMMAaeT 3HAYUTENFHOE MECTO B paboTax
rcropukoB. OCOOEHHO BaXkHa 3Ta TeMa JJIs HUCTOPHH
XVHI-XIX BB. [la m B XX cCTOJIETUM 3HAYEHUE
«HAIlMOHAJILHOTO  BOMPOCa» B  Pa3IMYHBIX €O
MOIU(DUKALINIX CJI0)KHO TIEPEOIICHUTb.
[IpobnemaTnka «HAIMOHATHFHOTOY» BCET/Ia HACKHIIICHA
UICONOTHYSCKUMU W TIOJUTHUYSCKUMH CMBICTIAMH,

MPENoNaraloUMi  aKTUBHOE HHCTPYMEHTAILHOE
WCTIIOJIb30BaHHE HACTOPHUIECKOTO TTO3HAHUS
HOCHUTCIIAMHU HUCTOPHUYECKOTO Z[GﬁCTBI/IH
(rocygapcTBOM,  pPETHOHAIBHBIM  COOOINECTBOM,
MOJUTUYECKOW  mapThei, JpYyruMH  TpyIIaMH,
J'II/I‘-IHOCTI)IO). MHuorue HUCTOPHUKK 1I0JIarar0T, 4YTO
M3YYEHUI0O  HallMid U  MPOYMX  MPOSBICHUU
HAI[MOHAIBHOTO B MCTOPUU JTOJKHO TPEIIIECTBOBATH
WCClleIOBaHNEe  HanuwoHaim3Ma.  Kpome  Toro,

collepKaHHE TMPUIATaTeIFHOTO «HALMOHAIBHBIN» U
CBSI3aHHBIX C HUM SIBJICHHH UCTOPUYECKU N3MEHYHBO.
Haxomnerr, ITH CIOKETBI TIepECEKAI0TCS c
npoOJIeMAaTUKON  HASHTUYHOCTH. OJTO  CIIOXKHOE
MEXKIUCIUIUIMHAPHOE TIOHATHE, O KOTOPOM YK€ TaK
MHOT'0 HAIlMCaHO, BOIIJIO B COLIMAJIBLHOE IIO3HAHUE BO
BTOPOW TMIOJIOBHHE TMpomuioro Beka. (OgHAKO €ro
WCIONb30BAaHHE B HAYYHOM JIUCKypce OBUIO H
ocraercsi mpoOnematudnbiM. Tak, ecnu Kmon Jlen
Ctpocc, B koHIle 70-X TOAOB BHIET B HICHTUIHOCTH,
CBOETO POJia «BUPTYAITBHYIO CTpaHy», oOpalieHue K
KOTOpOH MOMOTAaeT TOHATh HEKOTOphie Bemw, To O.

bponens, B HeszaBepuieHHOM kHUTe O DpaHIUU
MnNpeaJIOKnI, 110 MHCHUIO KPUTUKOB, UYPE3MCPHO
ACCEHIUATUCTKUIN obpas (hpaniry3ckoit
WIACHTUYHOCTH. J[Mg  MHOTHX  COIMOJIOTOB H
HCTOPHKOB, CMBICIT clioBa WUICHTUIHOCTD
MPEACTABIACTCA CIUIIKOM «TYMaHHBIM» JUIsl TOTO,
4TOOBI ero WCIIOJIB30BaTh B Ka4yecTBe

OIICPAIIMOHAJIBHOI'O ITOHATHA B HAaY4YHOM aHAJIM3€C, U
OT HETO IpeCjiararoT 0OTKa3aTbCH.
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The history of “national” and the problem of identity

Chekantseva Z.A.
The Institute of Global History, Academy of Science

“National” (nation, nationality, national idea, national
culture, national history, national movements etc.) takes
a considerable part in the works of historians. This theme
is extremely important for the history of XVII-XIX
centuries. And in XX century it is hardly possible to
overestimate the meaning of “national question” in its
different modifications. The range of problems of
“national” is always full of ideological and political
meanings, assuming active instrumental use of historical
knowledge by the bearers of historical events (the state,
regional community, a political party, other groups, an
individual). Many historians consider that before
studying nations and other demonstrations of national in
history it is advisable to investigate nationalism. Besides,
the content of the adjective “national” and corresponding
events is changeable in history. And these subjects
intersect the problems of identity. This complicated
interdisciplinary conception, which has been much
written about, appeared in social cognition in the second
part of last century. But its use in science discourse was
and remain problematic. Thus Clod Levi Stross in late
70s saw a certain “virtual country” in identity, when
addressed to it, one could understand some things, but
Brodel F. in his unfinished work about France offered,
according to critics, extremely assencialistic image of
French identity. Many sociologists and historians
consider the meaning of “identity” extremely vague to
use it as operational conception in scientific analysis and
suggest not to use it.



ABSTRACTS

Ouenka cocToAHUS (PyHIAMEHTAJLHON HAYKH B
Poccun

A.T". KanTunbHbI#
Ob6veounentblll UHCIMUMYM GbICOKUX MeMnepamyp
Poccuiickoti Akademuu Hayx

l'ocynapctBo He copmymrpoBaiio mpodiemy -
«Kakas HayKa eMy HYy>XHa?». Pa3Butue
(¢hyHIaMEHTaTbHON HAyKH 3aMeIlaeTcs] aKTHBHU3alnen
«MHHOBAIIMOHHOM JIESATEILHOCTI. Ho
«UHHOBALIUH"ABIISIOTCS TEXHOJIOTUYECKON
peanuzanyedl  MPONUIBIX  HAy4YHBIX  Pa3pabOTOK.
[IpencraBurtenscTBO Poccuiickoil HayKM B MUPOBOM
Hay4YHO-TEXHOJIOTHYECKOM coo01IecTBe HE
COOTBETCTBYET €€ HAyyHOMY NOTEHLHATY, POCT
KOTOpOTO  CAEp)KHMBaeTcs  Kak  (PUHAHCOBBIMHU
mpoosieMamu, TaKk u 0COOCHHOCTSMU
TOCYJapCTBEHHON, (MHAHCOBOW, MPOMBINIIICHHOM,
HaAJIOTOBOM W WHHOBAIIMOHHON TMONUTHK. BrIciine
JOJKHOCTHBIC JIMIA, OTBETCTBEHHBIC 34 MPUHATHE
CTPAaTETUYECKUX peLIeHUH, UTHOPUPYIOT
(hyHIaMEHTATBHYIO HayKy, HE MTOHMMAOT TIPUHITUIIOB
(YHKITMOHUPOBAHUS HAYKH BOOOIIE, N0 HE B TOM,
YTO HayKa - HeJeecloco0Ha, a B TOM, YTO TOJUTHKA,
pPOBOAMMAs  HCIIOJIHUTEIBHOM  BJIACTBIO, BEJAET
CTpaHy B TYNUK. TOT ypoBEHb PacXoJOB Ha HayKy,
KOTOpPBIX cylecTByeT B P®, He ciocobeH obecrieunTh
Jake  MUHUMAIBHYI0  KOHKYPEHTOCHIOCOOHOCTBH
cTpaHbl. Upe3BblYallHO HETATUBHYIO POJIb UIPAET
KpaliHe HU3KUI ypOBEHb 3aTpaT Ha OAHOTO HAYYHOTO
ucciaenoBarens. B MexayHapolHON KOHKYpPEHTHOU
00pr0E 3a COOCTBEHHBIE «MO3TH» PoccHs XpoHUYIEeCKH
MIPOUTPBIBAET, OUEPETHOE MEUTAHNE IPABUTENHCTBA U
peanbHast Hay4Hast KU3Hb MPOJIOJIKAOT
CyIIECTBOBaTh B NapajuleNibHbIX Mupax. KauecTBo
CTaTUCTHUYECKONH  WHGpopManuy, (QUHAHCOBOH U
VIOPABICHYECKOH OTYETHOCTH HE  BBIICPKUBAET
HUKaKoi kpuTuku. Ecnu Her mpaBui omnpeaeneHus
9KOHOMHYECKOH 3(P(PEeKTUBHOCTH MHHOBALMH, TO HE
MOXET OBITh M TOYHOTO ()MHAHCHPOBAHUS KakK IO
cpokaM u o0beMaM, Tak W MO Ha3HAYCHHIO. AHalu3
3 (PEKTUBHOCTH WHHOBAIIMOHHBIX PEIICHUHA yKe
NPUHATBIX K pealu3alid HE TPOBOAUTCI, a
TOPOIUIMBO  NPUHUMAIOTCS HOBBIE TPaHIUO3HBIC
mwiaHbl - «CKOMKoBO». Peanmmzarus 3aiio’KeHHBIX B
MPOEKTE CTPaTErWyl HWHHOBAIIMOHHOTO  Pa3BUTHSA
MOAXONOB TMPHUBENET K JAJbHEHIIEH JAerpajalnu
chepbl Hay4yHBIX HCCIEIOBAaHUN W pPa3pabOTOK u
MMOCTaBUT TOYKY Ha WHHOBAIIMOHHBIX aMOWIHIX

rocyJapcTBa. Ho o01IecTBy npeiaraercs
«IIPOAOJIKCHUE» TPOBOIUBILEICS HAa NPOTSHKEHUH
MOCJIETHETO JECATUICTHS HOJIUTUKU
CTUMYJHMPOBAHHS  WHHOBAallMOHHOM  aKTHBHOCTH.

Hes¢ddexrurna Bracts, a He HayKa.

Estimation of the status of Russian fundamental

science

Kaptilny Alexander
Joint Institute for High Temperatures of RAS

The state didn’t define the problem “what science

is required?” Development of fundamental science is
replaced by activation of “innovation activity”. But
“innovation” - is  technological realization of Iast
scientific research. Representation of Russian science in
world scientific and technological community doesn’t
correspond to its scientific potential, growth of which is
restrained by financial problems as well as peculiarities
of state, financial, industrial, tax and innovation politics.
High-ranking officials responsible for strategic decisions
disregard fundamental science, do not understand the
principles of science functioning at all. The problem is
not in the fact that science is unable to function, but that
the politics carried out by the executives lead the country
to a deadlock. The level of expenditure for science which
exists in Russian Federation can’t provide even minimal
competiveness of the country. Extremely negative fact is
a very low level of expenditure for one science
researcher. Russia constantly loses in the international
competition for “brains”, the dreams of the Government
and actual scientific life continue to exist in parallel
worlds. The quality of statistical information, financial
and administrative reports are beneath criticism. If there
are no rules to define economic  efficiency of
innovations, then no accurate financing can exist
regarding the terms, volume and purposes. No analysis of
efficiency of innovation decisions, accepted for
realization, is carried out, but new major projects —
Skolkovo — are being accepted in haste. Realization of
the approaches put down in the project of the strategy of
innovation development will lead to further degradation
of the sphere of scientific research and engineering. This
will also lead to the termination of innovation ambitions
of the state.
But it is suggested for the society to “continue” the
politics of stimulation of innovation activity, the politics
that was carried out during last ten years. It is the power
that is inefficient, not the science.
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Cm{epreaneCKaﬂ MOJ€eJb KOMIIJIEKCa
OpPraum3alluOHHBLIX CUCTEM Cepﬁvm

Munuk Bykota
Serbian Railwey

[Ipeanaraemast MOZEIb CIOXKHOU OPraHU3ALMOHHOMN
CHUCTEMBbI 00€CIICYMBACT MYJIbTHANCIIUIIHHAPHOES
M3YYCHHUE €0 YIPaBICHUECKON CUCTEMEI,
COBEpIICHCTBOBAHHUE OPTaHU3AINN U
(hyHKIMOHATBHOCTH, ah(HEKTUBHOE OIpeIeIICHUE
BEKTOPOB Pa3BUTHS, HHTECTPALIUIO YIIPABICHUS
Pa3BUTHEM H KU3HEHHBIMH IIUKIAMHU CHCTEMBI U
yrpasienne 3HaHueM. CaeraHo 00001eHne TOHSTHS
CHUCTEMBbI 0oJiee OOIIUM MOHSATHEM OPTaHM3M,
MPEJICTABISIEMBIM KOPTEKEM (3JIEMEHTBI, CBSI3H,
CMBICJIBI, TTporiecchl). DyHIaMeHTATEHBIMA
MPUHLIMTIAMH OpPTaHU3AIIH OPTaHU3Ma CUUTAIOTCA:
LEJIOCTHOCTh, UEPAPXUIHOCTH, (PPaKTAIBHOCTD U
aHAIOTUYHOCTH, MHOYKECTBEHHOCTD,
MpeTHa3HAYeHHOCTD, yaJIn3M, TApMOHUIHOCTD,
B3aMMOCBS3aHHOCTh U B3aUMO3aBUCHMOCTb,
PUTMHYHOCTH U IIUKJIUIHOCTD.

Synergetic model of complex organizational systems
Serbia

Minic Vukota
Serbian Railwey

The proposed model of a complex organizational
system provides a multidisciplinary study of its
administrative system, improves the organization and
functionality, the efficiency of a definition of the vectors
of development, integration, development management
and system life cycle and knowledge management.
Generalization notion of a system was replaced by a
more general concept of organisms representing a tuple
(items, context, meanings, processes). Fundamental
principles of organization of the body are: integrity,
hierarchy, fractality and similarity, the plurality of
intended, dualism, harmony, interdependency and
interrelationship, rhythm and cycle.

MaremaTnueckasi MoJeJib KaTeropuii ciios B npoussenenusix IL.II. Heroma

3npaBko Bykuesud,
Ynueepcumem Yepnocopuu , Yeprnozopus
mzvukcevic@yahoo.com

Ha ocHoBe yacToTHBIX cioBapé€il caMmbIx U3BeCHbIX NpousBeneHuil [LI1. Heroma caenana cratucruyeckas
MOJEJNIb OTHOLICHUN TEKYIIUX CJIOB M JICKCUYECKHX E€IMHUL, B3aUMHbIC OTHOILIECHHUS KAaTErOpUH CJIOB, pacyeTa
ko3 duimenTor paznoodpaszus (token/type), WHAEKCA IOBTOPEHUS U MHJIEKCA TBOPUECTBA.

Information technology in a science about folklore as a simular of processes of evolution of folklore

Klyaus Vladimir
Institute of the World Literature named after Gorky, Russian Academy of Sciences

In a science about folklore last decade information technology is actively used. Researchers of folklore together
with programmers create special software which allows systematizing, archiving and investigating the folklore
phenomena. Thus the major problem is modeling of processes which occur in folklore. It also gives the chance to

understand the character of existance of earlier stages of folklore.

O npodJsiemax poccuiickoii akageMnuecKoil HAyKu

A.A.CamoxuH
Unemumym obwett pusuxu um. A.M.Ilpoxoposa
PAH, Mockea

Ha  KOHKpeTHBIX  MNpUMeEpax  aHAIU3UPYIOTCA
HEKOTOpbIe Tpobiembl Poccuiickoli akajgemMuu Hayk,
pelIeHne KOTOpPhIX MOIJIO OBl CIOCOOCTBOBATH
MOBBIIEHUIO  aBTOPUTETA MW  PE3yJbTaTUBHOCTU
nesitenbHOCTH PAH.
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The Problems of Russian Academy Science

Samokhin A.A.
A.M. Prokhorov General Physics Institute of Russian
Academy of Sciences

With the help of concrete examples certain problems of
Russian Academy of Sciences are analysed, solution of
these problems might contribute to gain authority and
effectiveness of RAS activity.



ABSTRACTS I P

ITapameTpu3anus M OLEeHKA 1eSITeTbHOCTH Parameterization and Evaluation of the Activity of
HAYYHBIX COTPYJIHUKOB ¥ OpraHu3anui Scientists and Organizations
A.A.CamoxuH Samokhin A.A.
Unemumym obwett pusuxu um. A.M.Ilpoxoposa A.M. Prokhorov General Physics Institute of Russian
PAH, Mocksa Academy of Sciences
AnanusupyloTcss npeumyliectBa u - HepoctaTku Advantages and disadvantages of different methods
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KOHKYPEHIIMM M BBICOKOHM IIeHBI 3aeMHOTO Kamutana In today's conditions of high competition and high cost of
0oJbIIoe 3HAYCHHE nMeeT peammzanus  debt capital, the implementation of investment policy is
WHBECTUIIMOHHOU MOJIUTHKH, no3BoJisionieit  very important. It should allow the company to gain and

OPEANpUITHIO 3aBOEBaTh W YKpPENHUTh pbIHOYHBIE consolidate market position in the long term. The
MO3UIMH B JA0NTOCpOoYHOU nepcniektuBe. s onmenkn  mathematical model of efficiency of the investments is
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3¢ (eKTUBHOCTH WHBECTUIIMI Ha TIpUMEpe JBYX
MPOEKTOB C pa3IMYHOM BPEMEHHOM CTPYKTypoOu
vHBecTULIMNA. VHBECTHPYIOTCS 3aeMHBIE CpEACTBA.
Jns  o0OCHOBaHWS HMHBECTUIIMOHHOTO  pEIICHHS
WCTIONB3YIOTCSI MOJENW C JOUCKOHTHPOBAHWEM U
HapaleHuem IIOTOKOB HWHBECTUPOBAHUA. ITo
pesyiabTaTam MOJCIUPOBAHUS OMpEeNEIII0TCA
BHYTpEHHHE  HOPMBI  JOXOJHOCTH  IPOEKTOB,
JIAIa30Hbl JIOXOIHOCTH MPOEKTOB € Y4ETOM crocoba
OIICHKA TIOTOKOB HWHBECTUIMH, BEIWYMHA pPHUCKA
HEYIIaThl [I0NITa, YCIOBUS TPUMEHEHUS KaKJIou
MOJIEJIH.

KiroueBsie cioBa: MaTemMaTHUeCKOe MOJEMPOBaHUE,
BHYTPEHHSS HOpMa JIOXOJHOCTH, PHUCK HEYIUIATHI
JoNITa, MHBECTHUIIHOHHOE pelreHue,
JTMCKOHTHUPOBaHNE, HAapaIllCHHUE.

Two approaches to evaluating of the investment
efficiency on the example of two projects with different
time structure of investments are considered. Borrowed
assets are invested. The models with discounting and
accretion investments to support investment decisions
used. The internal rate of return on projects, the ranges of
profitability of projects, the magnitude of the risk of non-
payment of debt, the terms of use of models, based on
different methods for evaluating investments are defined
based on the simulation results.

Key words: mathematical modeling, internal rate of
return, the risk of non-payment of debt, investment
decisions, discounting, accretion of investments.
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