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Programme

Sunday, May 31

TIME

Program

11.00 - 20.00

Registration, Check-in at Hotel *Aleksandar”, Montenegro

Monday, June 1

SECTION OF MATHEMATICAL MODELS AND
MODELLING IN LASER-PLASMA PROCESSES

TIME

Program

10.00-10.30

Opening ceremony
Prof. Dr. sc. Nat. V.I. Mazhukin. (Russia)
Prof. Dr. sc. Nat. Pavicevi¢, Zarko (Montenegro)

10.30-10.45

U FO. Hosuyxuti
Hayunasa u unnosayuonnasn oeamenvnocms 6 Mockoeckom pezuone
Jlenymam, Mockoseckas ecopoockas [[yma, Poccus

10.45-11.25

Coffee break

11.25-11.50

Corresponding Member of the RAS, Prof. Dr. sc. Nat. Vitaly I. Konov
Plenary presentation. Microsecond-pulsed laser ablation of materials
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

11.55-12.20

Prof. Dr. sc. Nat. Serge V. Garnov
Plenary presentation. Ultrashort high-intensity terahertz pulses:
methods of generation and characterization
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

12.25-12.50

Prof. Dr. sc. Nat. Vladimir I. Mazhukin
Plenary presentation. Mamemamuueckoe mooenuposanue
VIAbmpPAKOpPOmMKO20 C6EPXMOULHO20 1A3EPHO20 8030elicmeus Ha
mamepuaiisl.
Institute for Mathematical Modeling RAS, Moscow, Russia

12.55-13.20

Prof. Dr. sc. Nat. Serge S. Alimpiev
Plenary presentation. Surface-Assisted Laser Desorption lonization of
Organic Compounds from Silicon
A.M. Prokhorov General Physics Institute, Moscow, Russia

13.25-14.30

Lunch time

14.30-14.55

Corr. Member of the RAS, Prof. Dr. sc. Nat. Alexander M. Sergeev
A.A. Gonoskov, A.V. Korzhimanov, V.I. Eremin, A.V. Kim
Plenary presentation. Particle Acceleration from Structured Solid-State
Targets by Superintense Laser Pulse in the Regime of Relativistically
Induced Transparency
Institute of Applied Physics RAS




LB sixth International Seminar on Mathematical Models and Modeling in Laser-Plasma ...

TIME

Program

15.00-15.15

S.M. Perovich, M. Orlandic, R. Toskovic
On the exact analytical closed form solution of the Saho ionization
inverse equation.
University of Montenegro, Department of Electrical Engineering

15.20-15.35

Slavoljub Mijovic™, Mira Vucelic®
Direct and Inverse Approaches in Plasma Spectroscopy Problem
Solving.

University of Montenegro
'Faculty of Natural Sciences and Mathematics
’Department of Physics

15.40-16.10

Coffee break

16.10-16.25

Radovan Stojanovic”
Emilija Nikolic’z, Snezana Pantovic
Calculation of HR and HRV from frequency spectrum using general
pUrposes Microprocessors
'Faculty of Electrical Engineering, University of Montenegro,
’Department for applied physiatry, University of Montenegro
*Medical School, University of Montenegro
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16.30-16.45

Vladimir Bukin
The recent experimental results on ultra fast space-time dynamics of
multicharged plasma excited in gaseous media by femtosecond laser
pulses
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

18.00-19.30

Dinner

19.30-22.00

Round table

Tuesday, June 2

TIME

Program

10.00-10.25

Prof. Dr. sc. Nat. Vadim P. Veiko
T.Ju.Mutin, V.N.Smirnov, E.A.Shakhno
Plenary presentation. Laser Cleaning of Metal Surfaces: Physical
Processes and Applications
St.Petersburg State University of Information Technologies, Mechanics
and Optics

10.30-10.55

Prof. Dr. sc. Nat. Vladimir K. Popov
Plenary presentation. Advanced Laser Technologies for Tissue
Engineering and Controlled Drug Release.
Institute of Laser and Information Technologies RAS, Troitsk, Russia




-
Programme =

TIME

Program

11.00-11.25

Prof. Dr. sc. Nat. Vladimir A. Gasilov
I'. A. bazoacapos, A. C. Bonoapes, C. H. bonovipes, C. B. [{vsauenxo, E.
JI. Kapmawesa, O. I'. Onbxosckas
Plenary presentation. Paouauuonno-maznumozuopoounamusecKui
KOO 0J151 6b1COKONPOU3B00UM ENIbHBIX GLIYMUCTUMETIbHBIX CUCTEM
Institute for Mathematical Modeling RAS, Moscow, Russia

11.30-12.00

Coffee break

12.00-12.25

Prof. Dr. sc. Nat. Alexandr A. Samokhin,
N.N. Ilichev, V.1.Vovchenko
Plenary presentation. Laser Induced Photoacoustic and Vaporization
Pressure Signals in Absorbing Condensed Matter: New Results
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

12.30-12.55

Prof. Dr. sc. Nat. Boris N. Chichkov
Plenary presentation. Application femtosecond lasers in processing of
materials
Laser Zentrum Hannover, Germany

13.00-14.30

Lunch time

14.30-14.55

Dr. sc. Nat. Vladimirl. Pustovoy
Plenary presentation. Laser Pyrolysis of silane for nanosilicon
synthesis.
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

15.00-15.15

Dr. sc. Nat. Olga N. Koroleva™
Dr. sc. Nat. Pavel V. Breslavsky?
Mooeﬂupoeauue onmoaxKycmuu4ecKux CucHajilioe npu Hanocekyndnom
J1A3EPHOM 8030¢elcmeun Ha Memasivl u nonynpoeo&uuku.
'Moscow Humanitarian University, Russia
%Institute for Mathematical Modeling RAS, Moscow, Russia

15.20-15.35

Alexandr V. Mazhukin’,
Olga N. Koroleva?, Alexander V. Shapranov'
OnmuueckKue ceolicmea Mmemainoe 6 WUPOKOM HACMOMHOM U
memnepamypHom OUana3oHax.
YInstitute for Mathematical Modeling RAS, Moscow, Russia
’Moscow Humanitarian University, Russia

15.40-16.10

Coffee break

16.10-16.25

Prof. Dr. sc. Nat. Boris P. Gerasimov
A numerical method for contact boundaries transport on Eulerian
mesh
CIESC, Paris, France




L/DN/;‘ Sixth International Seminar on Mathematical Models and Modeling in Laser-Plasma ...

TIME

Program

16.30-16.45

Prof. Dr. sc. Nat. Igor Djurovié
Dr. sc. Nat. Milos Dakovié, Mr. Vesna Popovié
Numerical modeling in radar data analyzing.
University of Montenegro, Electrical Engineering Department

16.50-17.05

Dr. sc. Nat. O.G. Tsarkova, Dr. sc. Nat. S.V. Garnov
Method of simultaneous measurements of optical and thermal
properties of solids at high power laser heating up to 2700 C
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

17.10-17.25

Tamara Shirokikh
THz wave generation in the laser-induced air plasma in the external
electric field
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

17.30-17.45

Alexey Trofimov
The investigation of the THz radiation using time domain
spectroscopy method.
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

18.00-19.30

Dinner

19.30-22.00

Round table

Wednesday, June 3

TIME

Program

10.00-17.00

Social program

Thursday, June 4

TIME

Program

10.00-10.25

Prof. Dr. sc. Nat. lvan G. Lebo, A.l. Lebo
Plenary presentation. The model of energy transport in turbulent laser
plasma of porous targets.
Moscow state institute of radio engineering, electronics and automation
(technical university)

10.30-10.55

Dr. sc. Nat. Vitaly A. Panov™
A.V. Alisin?, L.D. Iskhakova®, E.E. Lomonova®
Plenary presentation. Study of the Processes Occurring at Laser
Treatment of Yttria-stabilized Zirconia Single Crystals in Air
'A.M. Prokhorov General Physics Institute RAS, Moscow, Russia
A.A. Blagonravov Institute of Machinery, RAS
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Programme

TIME

Program

11.00-11.25

Mikhail P. Galanin, A.P. Lotocky
Plenary presentation. Mooenuposanue pazzona u mopmoscenus
Jaaiinepa ¢ yCmpoucmeax 000CmpeHus MOuWHoOCmu.
M.V. Keldysh Institute for Applied Mathematics RAS, Moscow, Russia

11.30-12.00

Coffee break

12.00-12.15

Dr. sc. Nat. Svetlana Tkachenko
HCCJIE@OK(IHM}I 3J1el<mpuuec1<ux 83pbl€08 MOHKUX memaiyiuecCKux

npoeonouex
M®OTHU, Jloneonpyonsiii, Poccus

12.20-12.35

Dr. sc. Nat. Olga Olkhovskaya,
B.A.I'acunos, C.B./{vsuenxo
Mooenuposanue mpexmephuvix m20 Iphekmos npu
INEKMPOOUHAMUYUECKOM CHCAMUU HEUYUTUHOPUYECKUX NITAZMEHHBIX
nainepos
Institute for Mathematical Modeling RAS, Moscow, Russia

12.40-12.55

Dr. sc. Nat. Elena Kartasheva,
A.C.bonoapes
Mooenuposanue u 0o6padomra HeoOHOPOOHBIX 2eOMEMPUYECKUX
00beKmo6 na 6aze HeAGHBIX MONON02UHECKUX KOMNIEKCO8.
Ilpunoscenus 6 epluuciumenvroul gpusuxe.
Institute for Mathematical Modeling RAS, Moscow, Russia

13.00-14.30

Lunch time

14.30-14.45

Dr. sc. Nat. A. S. Boldarev,
V. A. Gasilov, E. L. Kartasheva, A. Ya. Faenov, Yu. Fukuda
Mathematical Modelling of Gas-Clusters Targets and their
Interaction with Femtosecond Laser Pulses
Institute for Mathematical Modeling RAS, Moscow, Russia

14.50-15.05

Dr. sc. Nat. Vladimir Stegailov
Ab initio modeling of solids with hot electron subsystem
Joint Institute for High Temperatures RAS

15.10-15.25

Dr. sc. Nat._Dmitry Lankin
The modelling of optimal strategies of corrupt suppression
Lomonosov Moscow State University

15.30-16.00

Coffee break

16.00-16.15

Prof. Dr. sc. Nat Michail B. Ignatiev
Role of modeling in online process control of laser material
processing.
IfU GmbH, Chemnitz, Germany
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ILBIMIP sixth International Seminar on Mathematical Models and Modeling in Laser-Plasma ...

TIME

Program

16.20-16.35

P. Kuzmin
Agregate state of tin nanoparticles at room temperature.
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

18.00-19.30

Dinner

19.30-22.00

Round table

Friday, June 5

TIME

Program

10.00-10.15

Dr. sc. Nat. Igor V. Popov
Dr. sc. Nat. I.V. Fryazinov

Memoo aoanmugHnoil uCKyccmeeHHOIl 6A3KOCHU 6 3a0a4ax 2a3060il
OUHAMUKU

Institute for Mathematical Modeling RAS, Moscow, Russia

10.20-10.35

Dr. sc. Nat. Evgeny V. Shilnikov,
Prof. Dr. sc. Nat. Tatiana G. Elizarova

Hccneoosanue mounocmu uycmoﬁlmeocmu
K6a3uzazo0uHaMu4ecKkozo ajlcopumma Ha mecmoeblx 3a0auax

Institute for Mathematical Modeling RAS, Moscow, Russia

10.40-10.55

Vladimir V. Lukin
Galanin M.P., Chechetkin V.M.

Mathematical modeling of jet outflows formation in the vicinity of
compact objects

M.V. Keldysh Institute for Applied Mathematics RAS, Moscow, Russia

11.00-11.30

Coffee break

11.30-11.45

Alexander S. Rodin,
Tananun M.I1., Jlomoykuii A.11.

Mamemamuueckue mooenu 08UICeHU NAUHEPA 8 MAZHUMHOM
Komnpeccope

M.V. Keldysh Institute for Applied Mathematics RAS, Moscow, Russia

11.50-12.05

Vladimir V. Lukin, Dmitriy V. Kurkin, Alexey A. Roenko
Analysis of meridian estimator performance for non-Gaussian PDF
data samples

Dept of Transmitters, Receivers and Signal Processing, National
Aerospace University, Kharkiv, Ukraine
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Programme L IEIVIQ

TIME Program

12.10-12.25 Dr. sc. Nat. M. Michailuk
Buszyanuzayua mpexmepnvix eupmyaivbHbulX CUEH 6 PeaibHOM
pe.ucume 6p€M€HM

Hayqﬂo-ucme()oeameﬂbmuﬁ UHcmumynt CUCMemMHbsblx uCCﬂe()oeanZ
PAH (HUUCH PAH)

12.30-13.00 IToxsenenue utoros cerMmuHapa Lppm3-2009

13.00-14.30 Lunch time

17.00 Closing of Seminar. Banquet.

SECTION OF MODELING IN NATURAL SCIENCES
AND IN HUMANITIES

Tuesday, June 2

TIME Program

10.00-10.20 Opening ceremony
Prof. Dr. sc. Nat. V.I. Mazhukin. (Russia)

Prof. Dr. sc. Nat. Pavicevi¢, Zarko (Montenegro)

10.25-10.40 Prof. Dr. sc. Nat. V.1. Mazhukin
Mamemamuueckoe Modeﬂupoeanue UHmMe/leKmyajibHoe ﬂopo
UHOPMAYUOHHBIX MEXHOI02UIL.

Institute for Mathematical Modeling RAS, Moscow, Russia

10.45-11.00 Prof. Dr. Vladimir L. Klyaus
Cucmemamusauuﬂ u M00eﬂupoeauue 6 dmﬂbmopucmuke
Institute of the World Literature named after M. Gorky RAS

11.05-11.20 Dr. sc. Nat. Olga N. Koroleva"
T.V. Koroleva®, A.V. Mazhukin?
Mooenuposanue 00xo0nocmu ungecmuyuil.
'Moscow Humanitarian University, Russia

’Institute for Mathematical Modeling RAS, Moscow, Russia

11.25-11.55 Coffee break

12.00-12.15 Tatiana V. Koroleva®
Dr. sc. Nat. Aleksander V. Shapranov®
Mooeﬂupoeauue UHBECMUUUOHHbLX PUCKOB
Moscow Humanitarian University, Russia
’Institute for Mathematical Modeling RAS, Moscow, Russia
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Sixth International Seminar on Mathematical Models and Modeling in Laser-Plasma ...

TIME Program
12.20-12.35 Dragovic Branislav
Romeo Mestrovi¢, Nikola Mihaljevié
Transport system modeling:an approach to investigation
Maritime Faculty, University of Montenegro
12.40-12.55 Romeo Mestrovié
Nikola Mihaljevié, Branislav Dragovié
Modeling of Container Ports Operations
Maritime Faculty, University of Montenegro
13.00-14.30 Lunch time
14.30-14.45 Ivana Ognjanovic
Analyzing problem of managing assets on Black-Scholes market and we
give definition of goodness index for assets
Maritime Faculty, University of Montenegro
14.50-15.05 Aleksei Neklyudov
Mathematical model of social and economic interaction of regions.
Institute for Mathematical Modeling RAS, Moscow, Russia
15.10-15.25 Andrey Yurevich
The measurement and modelling of psychological state of society
Institute of Psychology, RAS, Moscow, Russia
15.30-16.00 Coffee break
16.00-16.15 Irina Tsapenko
Measuring and modelling the moral condition of society
Institute of the World Economy and International Relations of the RAS
16.20-16.35 Dr. Dmitry V. Ushakov
Jluneiino-cmpykmypnoe mooenuposanue u gunocogpckue npooemut
SYMAHUMAPHBIX HAYK.
Institute of Psychology, RAS, Moscow, Russia
18.00-19.30 Dinner
19.30-22.00 Round table
Saturday, June 6
TIME Program
10.00-17.00 Day of departure
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Abstracts- Plenary presentation

Hayunasa u unnosayuonnasn oesamenvnocmsy 6 Mockoeckom
pezuone

U FO. Hosuyxuti
Jlenymam, Mockoseckas copoockas [[yma, Poccus

CeronHsi, B HEIIPOCTOE KPU3UCHOE BPEMsi, OCOOCHHO MPHUCTAIbHOE BHUMAHHUE
(denepanbHbIM W PETHOHAIBHBIM BIACTSAM JIO0OH CTpaHbl CIEAyeT YAeNIATb
pPa3sBUTUIO HAydHOMW W MHHOBAIlMOHHOW JEATEIBHOCTH, 4YTO IIOMOXET B
JlaNIbHEHILEM C/IeNIaTh MIPOPBIB B PA3BUTUH SIKOHOMHUKH.

MOCKOBCKHE BJIACTH JAaBHO U IUIOJOTBOPHO IPOBOJST paboTy B JaHHOM
HAaIpaBJICHUH.

B gokmage  maHupyeTcs  NPEAOCTAaBUTh  CIIyLIATENSIM-y4acTHHKAM
MEXIyHapOJHOTO CeMHHapa HMH()OPMAIMIO O COCTOSHHM HAy4YHO-TEXHHYECKOTO
KOMILIeKca MOCKBBI M1 O TOM, KaKMM 00pa30M MOCKOBCKHE BJIACTH MOJAECPKUBAIOT
Hay4YHYI0O U UHHOBAIIMOHHYIO JEATENbHOCTh B CTOJMLE. B uacTHOCTH, O
JIeATeNbHOCTH JlemapramMeHTa HayKd M IPOMBILUICHHOM IOJIUTHKH, KOTOPBIA
OCyIIECTBIIICT  (OPMHUPOBAHME M  PEAIU3ALUIO  HAYYHO-TEXHHYECKOH |
IIPOMBIIIJIEHHON IIOJIUTUKU TopoAa MOCKBBI.

PasBurue Hayku u texnonoruii IlpaBurenscTBoM MOCKBBI OCYIIECTBIISIETCS B
paMkax l'oponckoil mporpaMMbl pa3BUTHS HAYKH M TEXHOJOIMH B MHTEpecax
ropona Mocksel. B nokinaze Oyner packpbito conepikanue ['opoJickoit mporpaMmsl
1 OCHOBHBIE UTOTHU €€ peanu3aluy 338 UCTEKILIUI IIEPUOL.

B Hos0pe 2005 roma Obuia npunsta [lporpamma IMpUKIAIHBIX HAyYHBIX
HCCIIEIOBAaHUNA M MPOEKTOB B MHTEpecax ropoga Mocksel Ha 2006-2008 roasl, B
paMKax KOTOpoH Obula HpPOJOJDKEHA MOAJep)KKa HH(PACTPYKTYphl TOPOICKOM
HAyKH U TIPUCYXKJIECHHE IPEMHUI MOIOABIM y4€HBIM, IPeMUil BeITyckHHKaM BY30B
MocCKBBl 3a JIy4Ilyl0 KBIM(UKALMOHHYIO (IMIUIOMHYIO) paboTy, TIpPaHTOB
MocCKBBI.

MockoBckast ~ ropoackas  JlymMa  OCyLIECTBISE€T  3aKOHOIATEIbHOE
MOAKPEIJICHUE JAEATEIbHOCTH HCIIOMHUTEIBHON BiIacTH ropoja MOCKBEI IO
MOJIEPKKE HAYYHOW M MHHOBALIMOHHOW EATENbHOCTU. B CTONMYHOM mapnameHre
B TEYEHHUE BCEX CO3BIBOB JCHCTBOBaNIa M pofoikaeT pabory Komuccns no Hayke
u oOpa3oBaHMIO, 00 OCHOBHBIX HAIPABJICHUAX NEATEIBHOCTH KOTOPOH TaKke
CTaHET U3BECTHO U3 JJOKJIAJA.

Plenary presentation. Mamemamuueckoe mooenuposanue
VIAbMPAKOPOMKO20 CEEPXMOUGHOZ0 AZEPHOZ0 6030€CIICMEUS HA
mamepuanel.

Prof. Dr. sc. Nat. Vladimir I. Mazhukin
Institute for Mathematical Modeling RAS, Moscow, Russia
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Plenary presentation. Laser Cleaning of Metal Surfaces: Physical
Processes and Applications

Prof. Dr. sc. Nat. Vadim P. Veiko, T.Ju.Mutin, V.N.Smirnov,
E.A.Shakhno
St.Petersburg State University of Information Technologies,
Mechanics and Optics

Physical processes occurring by laser cleaning of metal surfaces from
soiling particles, coatings and near-surface oxide or corroded layer are
considered. Unconventional methods of laser cleaning which promote
increasing the quality and effectiveness of cleaning and solving of the
problem of soiling substance gathering are proposed. Applications of these
methods in a number of novel fields, such as pinholes cleaning, coatings
removal, radioactive contaminated layers removal, cleaning of objects of
historic and cultural heritage are considered.

Plenary presentation. Particle Acceleration from Structured Solid-
State Targets by Superintense Laser Pulse in the Regime of
Relativistically Induced Transparency

Corr. Member of the RAS, Prof. Dr. sc. Nat. Alexander M. Sergeev
A.A. Gonoskov, A.V. Korzhimanov, V.I. Eremin, A.V. Kim
Institute of Applied Physics RAS

We have proposed and examined a new laser driven proton or light ion
acceleration regime that results from the interaction of high-intensity circularly
polarized laser pulses with thin foils. This regime relies on the acceleration by
longitudinal charge separation fields generated in the ponderomotively predominant
regime of laser-plasma interaction which proceeds through two distinct phases. In
the first phase, the longitudinal accelerating field is produced inside the target due
to electron displacements by the ponderomotive force of the incident laser pulse.
When the electron displacement reaches the rear side, the thin foil is rapidly
becoming transparent allowing the leading edge of the laser pulse passing through
to be very sharp. This second phase, which we call the Relativistically Induced Slab
Transparency (RIST), results in the enhanced ponderomotive force acting on the
rear side electrons thus expelling them out of the target. These expelling electrons
can contribute significantly to the accelerating field. The key point of the RIST
regime is that the slab becomes almost transparent for radiation and thus allows it
to pass through the layer, so that this radiation may be used at the next slab, and so
on. This effect underlies the regime of multi-cascade proton acceleration. The
number of possible cascades is determined by laser pulse properties. Firstly, its
energy should be sufficient to go through all cascades as it loses part of energy on
each plasma slab. Secondly, taking into account that the laser pulse has maximal
intensity only at the focal spot, the total thickness of the target should not exceed
the Rayleigh length. 3d particle-in-cell simulations show that this regime of ion

18
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Abstracts - Plenary presentation

acceleration is especially effective in the range of intensities 1021 —1022 W/cm2
and pulses with ultrashort durations less than 30 fs and allows one to generate
actually monoenergetic beams of ions. The main advantage of this mechanism of
acceleration is that the ion energy can be eventually multiplied by using several
space-separated foils.

Plenary presentation. LASER INDUCED PHOTOACOUSTIC AND
VAPORIZATION PRESSURE SIGNALS IN ABSORBING CONDENSED
MATTER: NEW RESULTS

Prof. Dr. sc. Nat. Alexandr A. Samokhin, N.N. llichev, V.I.Vovchenko
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

ABSTRACT

Pressure pulses generated during laser action in absorbing condensed matter
due to photoacoustic, surface and bulk vaporization effects are discussed. New
experimental results for water exposed to erbium laser pulses with 150-200
nanosecond length and wavelength 2.94(0m are presented. At laser fluencies E>0.6
Jiem2 short (subnanosecond) pressure peaks above smooth pressure signal are
observed which can be interpreted as a manifestation of bulk vaporization
(explosive boiling) process. At lower fluencies photoacoustic and surface
evaporation pressure signals are investigated in the case when laser intensity was
modulated with period 5 ns. It was found that amplitude of high frequency part of
the pressure signals shows one or two minima during laser pulse. Such behavior is
possibly due to destructive interference (mutual compensation) of photoacoustic
and surface evaporation pressure signals.

Plenary presentation. Laser Pyrolysis of silane for nanosilicon
synthesis.

Dr. Vladimir Pustovoy
Natural Science Center of A.M.Prokhorov General Physics Institute
of RAS

The results of laser pyrolysis of silane(SiH4) are submitted. The reaction
was carried out in a focus of CO2 laser in gas flow reactor. The parameters of
reaction and the properties of receiving silicon nanoparticles have been
investigated. After synthesis the particles were etched with the mixture of HF and
HNO3 acids for getting luminescent properties. Fourier transform infrared
spectroscopy was used to study the changes of the samples during the etching
processes. The evaluation of the photoluminescence was measured as a function of
the time of etching and the time of exposition on the air.
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Plenary presentation. Study of the Processes Occurring at Laser
Treatment of Yttria-stabilized Zirconia Single Crystals in Air

Dr. sc. Nat. Vitaly A. Panov*
A.V. Alisin?, L.D. Iskhakova®, E.E. Lomonova®

'A.M. Prokhorov General Physics Institute, Russian Academy of
Sciences, ul. Vavilova 38, Moscow, 119991 Russia
’A.A Blagonravov Institute of Machinery, Russian Academy of
Sciences, Malyi Khariton’evski per., Moscow, 115304 Russia

Yttria-stabilized zirconia crystals (YSZ or, in particular, fianites — named after
Physical Institute of RAS) and films have attracted a lot of interest due to its unique
chemical, optical, mechanical, thermal and ionic properties. Fianite films are
promising for application both as buffer and insulating layers in multilayer
structures, as well as gate dielectrics due to its high dielectric properties, structural
perfection and homogeneity, as well as good adhesion with silicon and gallium
arsenide substrates. The application of Si and GaAs epitaxial substrates with fianite
sublayer instead of monolithic fianite substrates allows not only avoiding
restrictions associated with maximum size of the structures but also decreasing its
net cost because Si substrates are significantly less expansive. Fianite as a buffer
layer on Si substrates has a number of advantages, such as its high chemical
stability. Fianite can be also a reliable barrier preventing diffusion of Si into
growing GaN layer. Protective and stabilizing layers are of great importance for
operational characteristics and reliability of all semiconductor devices. Laser broad
band photodetectors on InGaAs/fianite structures supplied with fianite windows are
also very promising for medical lasers.YSZ crystals and film coatings are in
advance for application in heavy-duty tribological units due to its excellent
hardness and fracture toughness.

Various techniques can be used for the producing of fianite films, including laser,
magnetron, and electron-beam sputtering, molecular-beam epitaxy, as well as gas-
phase chemical deposition. Pulsed laser ablation deposition has been used widely to
produce YSZ films. Peculiarity of the present study was in using (100) oriented
YSZ crystals with perfectly finished surface as a laser target. The treatment was
carried out using focused 1.06 pm radiance of Nd: yttrium-aluminum garnet laser
in pulse-periodic regime with up to 20 Hz frequency. The effects of pulse energy
(1-8 J) and duration (1.5-2.5 ps) on jet-like induced plum/plasma spectra, mass-
transfer and phenomena occurring on the target surface have been studied. Excited
Zr*, Y* atoms and ZrO* and YO* molecular species have been observed in the
spectra. Its role in mechanism of the film formation was considered. The targets
subjected to the laser treatment were studied using electron back-scattering
diffraction technique. The study has shown a formation of the reduced non-
stoichiometric oxygen-deficient YSZ phases. Formation of zirconium nitrides was
not observed. Under certain conditions of the laser treatment a layer with
practically uniform thickness. Tribological tests of the target have shown 30%
decrease of its friction coefficient (f=0.19). Thus, the laser ablation opens prospects
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to combine of deposition of YSZ films along with producing of the parts for heavy-
duty tribo-units.

Acknowledgement: The studies were supported by ISTC Project 3706

Plenary presentation. The model of energy transport in turbulent
laser plasma of porous targets.

Prof. Dr. sc. Nat. lvan G. Lebo, A.l. Lebo
Moscow state institute of radio engineering, electronics and
automation (technical university)

To achieve a high gain in laser thermonuclear targets, deuterium-tritium
(DT) fuel should be compressed 104-105 times with respect to its initial density.
For this purpose, spherical targets are irradiated by a large number of laser beams
(with average intensity 10714-10715 W/cm”"2), aimed at a uniform irradiation of
the target surface and, as a consequence, a uniform heating of its outer layers. In
practice, a 100% uniformity of irradiation is impossible due to the nonuniform
overlapping of the beams, the interference phenomena in highly coherent laser
beams, nonuniform amplification in the laser path, and defects in laser
amplification channels. These nonuniformities of irradiation lead to a disturbance
of ablation pressure and hydrodynamic instability development in laser target.

A low density porous cover on the target could smooth these perturbations.
A number of laser fusion laboratories carry out the studies of power laser pulse
interaction with low density porous targets.

We propose a physical-mathematical model of energy transport in turbulent
plasma of porous target irradiated by laser pulse. 2D numerical simulations have
been made with help of Lagrange code “ATLANT” [1]. A good agreement
between numerical results and experimental data from “PALS”-facility (Prague
Asterix Laser System, Czech republic) has been got. Using this model it has been
possible to explain some challenging phenomena, which have been observed at
“PALS” experiments.

We have discussed of the opportunity to observe the vortex structures in
such plasma with help of the electron bunch scattering on spontaneous magnetic
fields [2].

This work is supported by RFBR, project Ne 08-02-00913-a

1. Lebo I.G. et al. J.of Russian Laser Research, v.15, 136, (1994).
2. Konash P.V., Lebo I.G. Quantum Electron., 36(8), 767, (2006).
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Plenary presentation. Microsecond-pulsed laser ablation of
materials

Corresponding Member of the RAS, Prof. Dr. sc. Nat. Vitaly I.,
V.V.Kononenko, V.P.Pashinin, M.N.Sinyavsky

General Physics Institute, Moscow, Russia

It is shown that for fixed laser fluence, sufficiently exceeding material
ablation threshold, ablation rates for microsecond laser pulses reach 7 10um/pulse
and are 1-2 orders of magnitude higher than for nano, pico and femtosecond pulses.
Different materials (diamond, graphite, steel, aluminium, ceramics) were used in
the experiments. Special microsecond Q-switched Nd:YAG laser with fiber
extended optical cavity has been developed.

Morphology of the obtained craters and structures (micro holes and
pockets) was investigated. It was found that in some important cases processing of
materials by high repetition rate microsecond laser pulses is a reasonable
compromise between productivity and quality. It will be also demonstrated that as a
result of high optical damage threshold for quartz fibers, high rate microsecond
pulsed ablation of various materials with fiber beam delivery to the workpiece can
be realized.

Different applications of microsecond pulsed ablation (diamond
structuring, metal drilling, cleaning of metal and other surfaces, laser surgery,
stomathology) will be discussed.

Plenary presentation. Paouayuonno-maznumozuopoounamuiecKui
K00 071 6b1COKORPOU3800UM E/IbHBIX 8bIUUCTIUM ETIbHBIX CUCHIEM

Vladimir A. Gasilov
I'. A. bazoacapos, A. C. bonoapes, C. H. bonovipes, C. B. [{vsauenxo,
E. JI. Kapmawesa, O. I'. Onvxosckas
Institute for Mathematical Modeling RAS, Moscow, Russia

UYucneHHOe MOJENUPOBAaHHUE IPOLIECCOB B BBICOKOTEMIICPATYPHOH ILIa3Me
LIMPOKO UCTIONB3YETCs Il MPOTHO3UPOBAHUS U MHTEPIIPETALIMU 3KCIICPUMEHTOB B
obmact  (QU3MKM  BBICOKMX IUIOTHOCTeW dSHepruu oHepruit. [Iporpecc
BBIYMCIIUTEIBHON TEXHUKHM B IOCIEIHUE TOAbl OOECHEUMsl BO3MOXKHOCTH TaKOI'o
MOJICTIMPOBAHUS Ha OCHOBE MOJIHBIX TPEXMEPHBIX

moctaHoBok 3amad MI'J[. B UMM PAH paszpabatsiBaerca kon MARPLE
U1 IPOBEIEHMsI TakuxX pacyeroB. HMcnonb3dyemass mognens yuutbiBaeT MIT/]
3¢ deKThI, TUcCHIAaTHBHBIE NPOLECCH] ¢ YYETOM aHM30TPOIIMHM B MarHUTHOM IIOJIE,
TEPMHUUECKYIO pENaKCalMI0 »JJICKTPOHHOM M HOHHOM KOMIIOHEHT, a TakKxke
paZualMOHHBIA IEPeHOC 3HEepruu. B Koze HCIoib3yrTcs ammpoKCHMalMK Ha
OCHOBE CTPYKTYpHO-HeperymsapHbix cetok. Kom MARPLE co3xan ¢ npumeHeHueM
00BEKTHO-OPHEHTUPOBAHHBIX TEXHOJOIMH MPOrpaMMHUPOBAHUS M OPHEHTHUPOBAH
Ha HUCIIOJIb30BAaHHE MapaJUIENIbHOM BEIUYMCINTEIbHON TEXHUKH.
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Plenary presentation. Ultrashort high-intensity terahertz pulses:
methods of generation and characterization.

Prof. Dr. sc. Nat. Serge V. Garnov
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

Among a variety of methods and techniques developed for generation of terahertz
(THz) beams there are three of them which we discuss in the present talk. Aiming
to reach a possibly higher THz pulse peak power we studied and applied in the
experiments: i) photoconductive antennas — high-voltage biased photoconductors
(GaAs and diamonds), ii) laser-induced gas plasma discharges — gas breakdown by
femtosecond laser pulses in the presence of the external dc electric field, and iii)
difference frequency mixing of laser radiation in nonlinear media — optical
rectification of femtosecond laser pulses with tilted pulse front in lithium niobate
crystals (LiNbO3). The developed experimental setups, the THz radiation
characterization techniques and the results obtained are described and discussed in
details.

This work was partially performed under Russian Academy of Sciences Programs:
“Extreme light fields and their applications”, “Fundamental optical spectroscopy
and its applications”, and Russian Foundation for Basic Research project Ne 09-02-
00861-a

Plenary presentation. Mooeauposanue pazzona u mopmoscenus
JlaiiHepa ¢ ycmpoiicmeax 000cmpenus MOuHOCmu.

Mikhail P. Galanin, A.P. Lotocky
M.V. Keldysh Institute for Applied Mathematics RAS, Moscow,
Russia

IIpenctaBneH  LUKJI ~ BBIYUCIUTENBHBIX M 3KCIHEPHUMEHTAJBHBIX  Pabor,
MOCBAIICHHBIX Pa3pabOTKe M CO3JAHHMIO ONBITHOTO MAaKeTa 3JIEKTPOMAarHUTHOTO
oboctpurens MouHocTH - MarautHoro Komnpeccopa. Komnpeccop npeanasHadeH
Ul 1peoOpa3oBaHMs CPAaBHUTEIBHO MEMJIEHHOTO MCXOJHOIO HMITyJbca B
BBIXOJIHOW MMIYJILC BBICOKOM MolIHOCTH. Ero pabora ocHOBaHa Ha mepexBate
YaCTH MarHUTHOTO MOTOKA U3 YCKOPUTENBHOI'O KOHTYpa B 30HY C)KaTHS.

Plenary presentation. Application femtosecond lasers in processing
of materials

Prof. Dr. sc. Nat. Boris N. Chichkov
Laser Zentrum Hannover, Germany
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Plenary presentation. Surface-Assisted Laser Desorption lonization
of Organic Compounds from Silicon

Prof. Dr. sc. Nat. Serge S. Alimpiev
A.M. Prokhorov General Physics Institute, Moscow, Russia

The generation of ions from silicon substrates in Surface-Assisted Laser
Desorption lonization (SALDI) has been studied using silicon substrates prepared
and etched by a variety of different methods. Mass spectra of a wide range of
analytes with varying basicity and molecular weights were obtained using laser
wavelengths from UV to IR. lonization efficiencies were measured as a function of
desorption conditions. It is demonstrated that both the chemical properties of the
substrate surface and the presence of a highly disordered structure with a high
concentration of “dangling bonds” or deep gap states are required for efficient ion
generation. In particular, amorphous silicon is shown to be an excellent SALDI
substrate with ionization efficiencies in excess of one percent. Based on the results,
a novel model for SALDI ion generation is proposed. with the following reaction
steps: 1) the adsorption of neutral analyte molecules on the SALDI surface with
formation of a hydrogen bond to surface Si-OH groups; 2) the laser electronic
excitation of the substrate to form free electron/hole pairs. Their relaxation
dynamics leads to trapped positive charges in near-surface deep gap states,
resulting in an increase in the acidity of the Si-OH groups and proton transfer to
the analyte molecules; and 3) the thermally activated dissociation of the analyte
ions from the surface over a “loose” transition state.

The application of SALDI technique for ultra high sensitive detection of
organic compounds in liquid and gas samples is discussed.

Method of simultaneous measurements of optical and thermal
properties of solids at high power laser heating up to 2700 C

Dr. sc. Nat. O.G. Tsarkova, Dr. sc. Nat. S.V. Garnov
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

Key words: high temperatures, reflectivity, absorptivity, transmission, heat
capacity, thermal diffusivity, thermal conductivity, heat of phase transition, solids.

Abstract.

The detailed studies of optical and thermal properties of solids are necessary for
fundamental science as well as for optimization of technologies of laser processing
of materials. The essential temperature dependences of the physical parameters of
metals and dielectrics strongly influence the laser-matter interaction processes.

The advantage of the complex optical method is the possibility to perform
simultaneous measurements of true temperature, reflectivity, absorptivity,
transmission, extinction, heat capacity, temperature conductivity, thermal
conductivity of solids up to 2700 C. The experimental results allow estimating
values of heat of phase transitions of matter using a simple physical model of
vacancies formations and elementary mathematical formulas.
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Reference.

Tsarkova O.G. Optical and thermal properties of metals, ceramics, and CVD
diamond films upon high-temperature laser heating. — Physics of wave phenomena,
2007, v.15, n.1, pp.12-45.

The investigation of the THz radiation using time domain
spectroscopy method

Alexey Trofimov
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

This report is concerned with the investigation of the interaction between
THz radiation and different materials. Time-domain spectroscopy method was used
for detection. THz radiation emerged in aprocess of a difference frequency
generation in LiNb crystal. The dependence of THz field on time was collected
using the electrooptical effect in ZnTe crystal. The induced birefringence was
measured using balanced system. Pulses with perpendicular polarizations hit 2
corresponding photodiodes. Time dependence and spectrum were acquired from the
signal detected by photodiodes using computer processing. Due to application of
time-domain spectroscopy method we succeeded in receiving THz pulse spectrum
preserving phase rations between frequencies, i.e. to fully obtain the initial pulse.

HCCIIENOBAHUA 3JIEKTPHYECKHX B3PbIBOB TOHKHX
META/VIMYECKHUX ITPOBOJIOYEK

C.U. Trxauenxo
M®THU, Jloneonpyonsiii, Poccus

B mHacrosmeii paboTe mpencTaBieHBl PE3yNbTAaThl 3KCHEPUMEHTANBHBIX U
TEOPETUYECKUX  HCCIICNOBAaHUM  JJIEKTPUYECKMX  B3PBIBOB  METAJUIMYECKHX
IPOBOJIOYEK MHUKPOHHOTO pa3Mepa. Pa3BUTHE 3JIEKTPOB3pHIBA IIPOBOJIOYKH
NPOXOOUT CTaJU{ PE3UCTUBHOIO HarpeBa, ()a3oBOro B3phIBa, MPo00s, Mepexosa B
IUIa3MEHHOE COCTOSHHME M MepepaclpeneNeHusl TOKa, 4YTO OOyClaBIUBaeT B
OOJBLIMHCTBE CIIy4aeB OJHOBPEMEHHOE CYIIECTBOBAHHE TAaKUX COCTOSHUM
BEILIECTBA, KaK XOPOLIO IPOBOAAIIAS IUIa3Ma, IUIOTHAas HeWpaeaibHas IUIa3Ma, B
HEKOTOPBIX Cly4asx — JAByx(asHas mapo-kamenbHas cMecb. B jmokmane
00CYXIAIOTCI OCOOCHHOCTH HW3Y4EHHs DJIEKTPOB3PbIBA B YCIOBHMAX CHIIBHOM
HEOJHOPOAHOCTH IaPaMETPOB BEIIECTBA MPOBOJIOYKH 110 CEYEHHIO U OBICTPOro X
WU3MEHEHHS BO BPEMEHHU.
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Calculation of HR and HRV from frequency spectrum using
general purposes microprocessors

Radovan Stojanovi¢*, Emilija Nikoli¢**, Snezana Pantovic***,

* Faculty of Electrical Engineering, University of Montenegro,
** Department for applied physiatry, University of Montenegro
***Medical School, University of Montenegro

This paper describes a usage of the general purpose microprocessor for
measurement of physiological parameters such us heart rate (HR) and heart rate
variability (HRV). The electrocardiograph (ECG) and photoplethysmograph (PPG)
signals are acquired from wearable patient using microelectronics analog front end
and adequate sensors. Then, they are fed to the microprocessor to be digitized,
post-processed and transformed to frequency domain by Fast Fourier Transform
(FFT). Bearing in mind the fact that general-purpose microprocessors do not have
stronger mathematical units, the existing calculation algorithms such as radix-2
DIT are optimized to 8bits integer arithmetic. In the experiment, we observed
calculation speed and memory occupation in function of window length and main
clock frequency. As example microprocessor ATMega32 (from ATMEL) on
16MHz, for calculating the frequency spectrum of 256 points spends 103,8ms,
occupying 1106 bytes of internal ,,data stack“. The proposed approach behind very
small error (+,- 2beats/min) showed resistance to different interferences such as
mains noise (50/60 Hz) and artifacts. As such, it should be very reliable in the
implementation for wearable health care systems and telemedicine.

Ab initio modeling of solids with hot electron subsystem

Dr. sc. Nat. Vladimir Stegailov
Joint Institute for High Temperatures RAS

The description of the electron-ion relaxation in condensed phase of real
substances with excited electrons is currently an actual theoretical problem that has
no general methods of solution in the framework of quantum molecular dynamics.
As a tool of analysis of the properties of solids with hot electron subsystem the
finite-temperature density functional theory is applied. The phonon dispersion and
the electron DOS studies are carried out for the two-temperature system. The
analysis was performed of the influence of electron temperature on stability of
simple and d-metals (Al, Au and Ni) and semiconductors (Si, quartz). The results
point to the substantial redistribution of electron densities and change of the
interionic interaction at electron temperatures above 2-3 eV.
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THz wave generation in the laser-induced air plasma in the
external electric field

Tamara Shirokikh
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

We present the results of our investigations of the THz wave generation in
the laser induced air plasma in the external electric field. In the experiments plasma
was produced by focusing of a single laser pulse of Ti: sapphire laser (=50 fs,
A=800 nm, E=3 mJ) by convex lenses with different focal lengths, plasma filament
length varied from 1 to 3 cm.

The principal mechanisms of the THz generation on the external electric
field have been studied. Among them were THz generation as a result of plasma
polarization and induction of the dipole moment, and also nonlinear-optical effects
which lead to such radiation. Theoretical model describing these mechanisms was
proposed.

As a result of investigation the quadratic dependence between energy of the
THz field and the external electric field intensity has been obtained. Also
dependences of the energy of the THz pulse on the angle between the external field
direction and polarization of laser radiation have been observed under various
conditions of focusing. It was identified that the THz field possesses linear
polarization, co-directional with the external field direction, without any
dependence on the polarization of the laser radiation.

Also we have performed the mathematical modeling of the processes of
generation and distribution of the THz radiation, resulting from the plasma
polarization.

Hccneooseanue mounocmu u ycmoﬁtmeocmu
K8a3uzazo0uHaMu4ecKkozo ajlcopumma Ha mecmoeblx 3a0auax

Dr. sc. Nat. Evgeny V. Shilnikov,

Prof. Dr. sc. Nat. Tatiana G. Elizarova
Institute for Mathematical Modeling RAS, Moscow, Russia

Pacuer oqHOMEPHBIX HECTALMOHAPHBIX TEUEHHH Ta3a SBIISETCS HarIAHBIM
CrocoOOM OIIGHKM BO3MOXKHOCTEH YHCIEHHBIX anroputMoB. B [1] coOpana
MIPE/ICTABUTENIbHASL CUCTEMa TECTOB, IZI€ JECATh OJHOMEPHBIX HECTALMOHAPHBIX
TEUEHUH HEBA3KOrO Tra3a pacCUMTBHIBAIOTCS HAa OCHOBE JECATH YHCIECHHBIX
ITOPUTMOB, JIOCTATOYHO TIIOJHO MPEICTABIIONMX BO3MOKHOCTH KOHEYHO-
Pa3HOCTHOI'O MOAXOJa K PELICHUI0 ypaBHEHUM Ia30BOM JAMHAMUKU. B naHHON
paboTe Ha PTHX XKe TecTaX NPOBEPSIOTCS BO3MOXKHOCTH YHCIEHHOI'O aJIT'OPHTMA,
ocHOBaHHOro Ha kBasurazoauHammueckor (KI'I) cucreme ypaBuenmit [2]. K['[]
ITOPUTM U POJICTBEHHBIE €My KHHETHYECKH-COIJIACOBAHHBIE PA3HOCTHBIE CXEMBbI
[3] ycmemHO HCIONB30BAIMCH JUII  MOAETMPOBAHUS  IIUPOKOTO  KpyTra
MHOTOMepHbIX 3a7a4. IIpu 3TOM TeCTOBBIM pacueTaM yIENsUIOCh HEAOCTATOUHOE
BHMMaHue. Hacrosmas pabora BOCHONHAET 3TOT MpoOel W JEMOHCTPUPYET

27



L/@Nﬂ’ Sixth International Seminar on Mathematical Models and Modeling in Laser-Plasma ...

npumenumocts KI'Jl anropurma aist pacuera pa3sHOOOPa3HBIX HECTALMOHAPHBIX
OIHOMEPHBIX TEUECHHUH.

JIuteparypa

1. Liska R., Wendroff B. Comparison of several difference schemes on 1D
and 2D test problems for the Euler equations. SIAM J. Sci. Comput, Vol. 25, No. 3,
pp. 995-1017, 2003.

2. EnuzapoBa T.I'. KBasurazoqunamudeckie ypaBHEHHSI © METOJbI pacyera
Bs3KUX TeueHnid.MockBa, Hayunsrit mup, 2007.

3. YerBepymkun b.H. Kunernueckue cxembl M KBa3Hra3oIdHaMHUUECKast
cucreMa ypaBHeHni. Mocksa, Makc [Ipecc, 2004.

Mamemamuueckue mooenu 08UICEHUA NAUHEPA 8 MAZHUMHOM
Komnpeccope

Tananun MUI1., Jlomoyxuii A.I1., Pooun A.C.

PaccMoTpeH MarHWTHBIH KoMIpeccop, paboTa KOTOPOrO OCHOBaHa HAa CHKaTUH
MarHMTHOTO IOTOKA JIAaHHEPOM, 3JIEKTPOIMHAMUYECKH YCKOpeHHbIM 10 0.8 km/c.
Jnis u3ydeHHs MOBeNEHMS JaliHepa HCIOIb30BAHO ABYMEPHOE MPHOIIKEHHE.
O0nacTs MOIETUPOBAHKSA - CEUEHHE UCXOIHOW 00JIaCTH MPOJOJIBHON INIOCKOCTHIO.
PaccMoTpeHbl OnXoapl, B KOTOPBIX JIAMHEP CUMTAETCA YIPYIMM TEJIOM, BSA3KOW
HEC)KMMAEMON JKHJIKOCThIO WIIM YNPYTOIUIACTHYECKUM TeloM. B Monenu yureH
KOHTAKT JICHTBI C IPU3MaMH, PACIOI0KEHHBIMU B TOPLEBBIX YaCTAX KOMIIPECcopa.
Ilpn puckpernzanuy ypaBHEHHH IPUMEHEH METOJ KOHEUYHBIX JJIEMEHTOB C
3JIEMEHTaMU IIEPBOTO ¥ BTOPOT'O MOPSIKOB.

Memoo aoanmugnoil uCKyccmeeHHOIl 63KOCHU 6 3a0a4ax 2a3060il
OUHAMUKU

Ilonos U.B., Dpasunos U.B.
Hncmumym mamemamuuecxoco mooenuposanus PAH, Poccus,

Mockea
piv2964@mail.ru, popov@imamod.ru, fryazinov@imamod.ru

B nmoknmage paccMarpuBaercsi HOBBIM UYHCIEHHBIA METOA — METOJ
aJJaITUBHON MCKYCCTBEHHOM Bs3KoCTH (AVIB) B mpuIOKeHHH K PEHICHHsIM 3ajad
ra3zoBol auHamMuku. IIpuBomsTCS pacyerbl ABYMEPHBIX 3ajad AJis ypaBHEHUH
ra3oBOM JAMHAMUKU M CPaBHEHME PE3YJIbTATOB PACUETOB C pacueTaMu IO APYTUM
YHCJICHHBIM METOJAM.
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On the exact analytical closed form solution of the Saho ionization
inverse equation

S.M. Perovich. M. Orlandic, R. Toskovic

Abstract. The subject matter of this paper is a simple variant of the Saho ionization
equation as an inverse problem of the form:

w(y, p) =0(y,p)le """ M
where p(y, p)= 32-10° o 0(y,p)= 3.2-10° .[(1‘ Y)2'4‘10_9J; y is degree of
3T 3 yop

ionization; p is density; T is temperature of gas, and where as usual quantities
such as p and T are referenced to the appropriate cgs unit (g/cm® and K,
respectively). We remark that for simplicity consider a hydrogen atom with a single
energy level (ground state).

The inverse equation (1) is theoretically solvable by the Special Tran Functions
Theory - STFT (S.M. Perovich) application [1-5]. Consequently, we have

¥(y, p)=tran,(6(y, p)) )

where tran+(®(y, p)) is a special tran function [1,5] defined as

tran, (©(y, p))= 1@(@(3” P )mj X

where
u x—n)
olx0(y.0) = 00y, o) 1
n=0 .
For practical calculation and analysis formulae (3) takes the form:

Sety, o) X1 @
<\P>[G] = ®(Y1p)[x+nl?0 :

S (e(y, )y Hri=nf

n=0 n!

[C]

where <‘P>[G] is value of ¥ given with [G] accurate digits, where

G= abs(‘P(y, p)—0(y, p))e*“”(y”?))s &
where ¢ is an arbitrary small positive real number.
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MOIE/IHPOBAHUE TPEXMEPHBIX MI'J] 9®®EKTOB IIPH
SJIEKTPOAJHHAMHYECKOM CJKATHH
HENNUIHH/IPUYECKHX IUVIASMEHHBIX JIAUHEPOB

O.I'. Onvxoeckas, B.A. I'acunos, C.B. [[bsauenxo
UMM PAH, 2. Mockea, PD,
olkhovsk@gmail.com

MonenupoBajock 3JMEKTPOAMHAMHYECKOE CXKATHe IUIa3MEHHBIX JIaifHepOB Ha
OCHOBE MHOTOMNPOBOJIOYHBIX COOPOK KOHMYECKOH U KkBasuchepuueckod (opmbl
(oxcriepumentsl - ycraHoBka AHI'APA-5-1, TPUHUTU, Tok paspsma 2-3 MA,
Bpemst umnynbca 100 Hc). OmmcaHa JUHAMUKM IJIa3Mbl Ha PA3JIMYHBIX dTamax
CKaTusl, CPAaBHUBAIUCH pAacUeTHbIE M OSKCIEepPUMEHTaNbHble NPO(WIN BBIXOIA
PEHTT€HOBCKOTO M3JIy4eHHUs] M HANPSDKEHUS] Ha HarpysKe, MCCIEN0BaNIoCh BIMSHUE
reOMETPUH YCTAHOBKU Ha pe3ylbTaThl SKCIIepHMeHTa. UNCIeHHOe MOEIUPOBaHUE
OCYLIECTBIISUIOCH B JBYMEpHOM mpubmmkenun Ha 0aze PMI/I-koma MARPLE
(UMM PAH). B kozme peanu3oBaHa OIHOXHIKOCTHAs JIByXTeMIlEpaTypHas
MarHUTOTHAPOANHAMHUYECKAsI MOZIEIb, IIEPEHOC JIYYUCTON SHEPTHH PACCUUTHIBAIICS
CETOYHO-XapaKTepucTudeckuM MeroaoM. Cucrema ypaBHeHmit MI'J] momomneHa
JNIEKTPOTEXHUYECKUM ypaBHEHHEM IIONHOM LEeMd M MOJENbIO 3aTSAHYTOTO
m1a3mMoo0pa3oBanus. IlokasaHo, 4yTo oOLIMI XapakTep pa3psaa B LEJIOM aJeKBaTHO
OIMCBIBAETCS MPETIOKEHHOH MOZEIEIO.

Direct and Inverse Approaches in Plasma Spectroscopy Problem Solving

Slavoljub Mijovic', Mira Vucelic?
University of Montenegro
Faculty of Natural Sciences and Mathematics
Department of Physics

Physical theories allow us to make predictions: given a complete description
of a physical system, we can predict outcome of some measurements. This problem
of predicting the result of measurements is called the direct problem. The inverse
problem consists of using the actual result of some measurements to conclude the
values of parameters that characterize the system.While direct problem has a
unique solution, the inverse problem does not. Because of it, in the inverse
problem, one needs to make explicit any available a priori information on the
model parameters. One also needs to be careful in the representation of the data
uncertainties.

The central problem of plasma spectroscopy, an interpretation of the distribution of
the spectral line intensities over the spectrum, can be formulated as linear inverse
problems, i.e., problems that require the determination of the unknown input (the
model parameters) to a linear system from the known output (the experimental
data).

Computer-supported techniques play an important role in the evaluation of
experimental data but discretization of inverse problems generally gives rise to very
ill-conditioned linear system of algebraic equations. The ill-posed problem means
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that little non-avoidable errors in the measured values can lead to significant
changes in the solution.

In this work the regularization method FORTRAN-subroutine has been
adapted for determining the electron energy distibution function in a plasma from
the measured spectrum emitted by plasma

Bu3yaﬂu3auuﬂ MPEexXMeEPHbLX 6UPMYATIbHBIX CUEH 6 DeA/lbHOM
percume epemenu

Dr. sc. Nat. M. Michailuk

Hayqﬂo-ucme()oeameﬂbmuﬁ UHcmunynt CUCMmemHbsblx uCCﬂe()oeanZ
PAH (HUMCH PAH)

Cucrema «3D Viewer» mpenHasHaueHa i BU3YaIH3alMHd TPEXMEPHBIX
BUPTYAJbHBIX CLEH B pEalbHOM PEKUME BPEMEHH, IPH 3TOM O0ecHeYMBaCTCS
paboTa KaKk B MOHO, TaK ¥ B CTEPEO pekuMax. VICXOMHBIMU Il CHCTEMBI SIBIISIOTCS
BUPTYaJIbHBIC CLIEHBI, TIOATOTOBJICHHBIE B CUCTEME TPEXMEPHOTO MOAEIHPOBAHUS
3D MAX. Bce 0cHOBHbBIE BOBMOXXHOCTH CHCTEMBI MOJICIIMPOBAHUS pPeali30BaHbI B
cucreme Busyanmmsammu  «3D  Viewer» Croma OTHOCATCS —HepapXHUecKast
OpraHM3alysi BHPTYaJbHOW CLIEHbI, IOJUTOHAJIbHAs CTPYKTypa OOBEKTOB,
UCTIONIb30BAaHUE MATEPUAIIOB, TEKCTYP U UCTOUHUKOB OCBELICHUS Pa3JIMYHOrO THUIIA,
[OBEPIIMHHBI ¥ TIONMUKCENBHBIA pacdeT OCBEIIEHHOCTH (MOCHEeIHHHA C
UCIIONB30BAaHMEM WICHIEpOB), KIIOYeBas aHUMAIMA C HAOOpOM Ppa3UYHBIX
KOHTpPOJUIEPOB HUHTEpHONALUK, MOpGHUHT (nedopmaius) OOBEKTOB, CKeleTHAs
aHuManys U T.0. Kpome Toro, B cucreme obecrieqynBaeTcs yrpaBieHue 00bEKTaMH,
KaMepaMM M MCTOYHHKAaMH CBETa KaK OT CTaHIApTHBIX CpeACTB (KJIaBHATypa,
MBIIIb, JKOHCTHK) TaK M MO CETH OT MOJEIHUPYIOLIEr0o KOMIUIEKCA C IOMOIIBIO
CHeLHUaIbHOr0 MpoTokosa. [lociemHsss BO3MOXHOCTb IO3BONSAET IOJKIIOYATH
cucremy «3D Viewer» B kauecTBe COCTABHOM YaCTH K JII000MY 00y4aroIeMy M
MOJIETMpYIOIeMy KoMIuliekcy. KpoMe Toro, BO3MOKHO MOAKIIIOUEHHE pealIbHBIX
WIN BUPTYaJbHBIX IIYJBTOB YIPABICHUS, C IOMOLIBIO KOTOPBIX MOXHO
WHTEPAKTUBHO YMPAaBJIATh BUPTyalIbHbBIMH oOOBekTamMu. Cucrema paboraer Ha
[EPCOHANIBHBIX KOMIIBIOTEPAX C OOLIEJOCTYNHBIMH IpaUYeCKUMH KapTaMu
GeForce n Radeon u B Hacrosiiee BpeMs YCICNIHO IKCIUTYaTHPYETCS B Psiae
opraHu3alui, K YHCIY KOTOpPBIX OTHOcUTcAd Poccuiickuii rocynapCTBEHHbIN
HAy4YHO-HCCIIENOBATENILCKUI UCIIBITATENbHBIA LIeHTp IMOATOTOBKM KOCMOHABTOB
mMm. FO.A.T'arapuna, OAO "PKK "Oueprus" um. C.II. Koponesa, NmxeHepHO-
TEXHUYECKHUH U y4eOHBIN IIEHTP POOOTOTEXHUKH U JIp.

OnmuyecKkue c6olicmea Memanios 8 WUPOKOM YACMOMHOM U
memnepamypHom ouana3zoHax.

Alexandr V. Mazhukin®, Olga N. Koroleva?, Alexander V. Shapranov*
YInstitute for Mathematical Modeling RAS, Moscow, Russia
“Moscow Humanitarian University, Russia

The energy flow during irradiation of strongly absorbing condensed
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medium by a concentrated radiation flux (CRF) is partially reflected from the
surface and partially absorbed within a thin near-surface layer. The energy
absorption has surface or volume nature depending on the irradiation regime
(duration of influence, radiation wave length) and optical and thermo-physical
properties of the processed materials. The deposited energy is then expended for
heating, melting and evaporation of the target.

Systematic investigation of all phenomena developing in the CRF
affecting zone is necessary for formulation of the basic requirements to CRF
sources and to determine the optimum regimes of influence. For example, laser
treatment of opaque materials requires such optical characteristics as surface
reflectivity R[%)] or absorptance A=1-R and also volume absorptance o [sm™].
For a wide class of materials including metals, there is an extensive information on
frequency dependence of optical characteristics [1] - [3] measured at a fixed
(usually room) temperature. Temperature dependences for the majority of materials
even in the low temperature region are determined insufficiently precisely. So the
temperature dependence of absorptance A(T) is known to be linear for the majority

of metals at temperatures below melting temperature, A(T): a+b-T, where

a,b - certain coefficients. The reflectivity and absorptance are usually assumed to

be temperature independent in the region close to or exceeding the melting point, so
its average or average-integral values within the considered temperature range are
used in estimations [4].

Such approach is not much suitable for mathematical modeling of
treatment of metals by ultrashort and high-power laser pulses when the energy of
radiation is transferred directly to electrons and strongly non-equilibrium region
with hot electrons and cold lattice is formed in solid. In addition, short period of

time (t ~107% +10"15)s is required for heating of the electronic subsystem to
temperatures Te comparable to or exceeding the Fermi energy £ . Electrons have
Fermi distribution with temperature in the case of T, < E. Degeneration is
removed at T, = E- and electrons obtain Maxwell distribution for T, > E'.

Transition through T, ~ E temperature is connected with change of electron-

electron and electron-phonon interactions mechanisms that lead to qualitative
changes in optical and thermo-physical characteristics of solid [5].

Here, we present an attempt of calculation of the temperature and frequency
dependences of optical characteristics of metals in a wide range of frequencies

(hw =0.1+10€V ) and temperatures (T, =0.024 +50€V ). To achieve this,

we use the longitudinal permittivitygl = gf(a),T) obtained from the solution of
quantum Kinetic equation.

Pa6ora BoeinonHena npu ¢uHancoBoii noanepxkke PODU (ITpoextst HHUO a 08-
07-91950, 09-07-00225).
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Analysis of meridian estimator performance for non-Gaussian PDF data
samples

Dmitriy V. Kurkin, Alexey A. Roenko, Vladimir V. Lukin
Dept of Transmitters, Receivers and Signal Processing,
National Aerospace University, Kharkiv, Ukraine

A sample meridian estimator of location parameter (LP) has been proposed
recently and shown to be robust and controllable by means of a tunable parameter
8. The estimator properties have been initially studied but not analyzed thoroughly.
In this paper we address several practical questions. First, we analyze conditions
under which statistical properties of meridian estimator of LP considerably differ
from those ones of the sample median estimator. Second, we give examples of
probability density functions for which the sample meridian estimates can be
sufficiently more accurate than sample median. Third, we consider practical
situations when useful properties of the meridian estimator of LP can be exploited
in practice of signal and data processing.

Mathematical modeling of jet outflows formation in the vicinity of
compact objects

Vladimir V. Lukin, Galanin M.P., Chechetkin V.M.
M.V. Keldysh Institute for Applied Mathematics RAS, Moscow,
Russia

Ideal MHD model of astrophysical jet is numerically investigated. The
model consists of a compact object with a thin magnetized accretion disk. 2D
axially symmetrical equations are solved with finite-difference scheme based on a
division according to the physical processes.

The stable, channelized plasma ejection along the z axis symmetrically about
the plane of the accretion disk is obtained. The jet is well collimated, and its
parameters correspond well with available observational and computational data.

The modelling of optimal strategies of corrupt suppression.

Dmitry Lankin
Lomonosov Moscow State University
Institute for Mathematical Modeling of Russian Academy of Sciences

In this paper different strategies of limitation of corruption which differ from each
other in preferred orientation of corrupt suppression against higher, medium or
lower layers of power structures are investigated in detail on the basis of
mathematical models of corrupt hierarchies. With the help of corresponding
computational experiments which were made for different in degrees of
centralization hierarchies and for different types of corruption it was shown that
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efficiency of strategies can varies essentially and the most optimal in certain sense
strategies were picked out.

Agregate state of tin nanoparticles at room temperature.

Peter Kuzmin
Wave Research Center, branch of Prokhorov General Physics
Institute, Russian Academy of Sciences

Abstract: The aggregate state of tin nanoparticles produced by laser ablation of a
solid target in liquid was studied. The study was performed using optical
spectroscopy, electron and atomic-force microscopy, and photon correlation
spectroscopy. Based on the experimental data obtained, it was shown that tin
nanoparticles smaller than 50 nm are liquid under normal conditions. It is in
agreement with presented theoretical estimates.

Mooenuposanue onmoakycmuueckux cuzHanioe npu
HAHOCEKYHOHOM J1a3EPHOM 6030€HCMEUN HA MEMallbl U
nOYNPOBOOHUKU.

O.H. Kopwzeeal, 11.B. Epecnaeckuﬁl
"Mocroscruii cymanumapHulli yHusepcumem, Poccus
2Hﬂcmumym Mmamemamuyecko2o mooenuposarus PAH, Mockea,
Poccus

JlelictTBe  WMIYIBCHOTO  JIa3€PHOTO  M3JIYY4eHWs  Ha  MOIVIOLIAIOLINe
KOHACHCHUPOBaHHbIE cpelbl (MeTalibl, IOIYNPOBOIHHUKH) CONPOBOXKAACTCS
reHepalyeil 3ByKOBBIX WM yIOAapHBIX BOJH, HECYIIMX MH(OPMAIMIO O Xapakrepe
IPOLIECCOB B 30HE 00NydeHHs. ONToaKyCTHUECKas TMAarHOCTHKA SBIISETCS BECbMa
TOYHBIM W YYBCTBUTENBHBIM CIIOCOOOM, KAa4eCTBEHHOI'O M KOJIMYECTBEHHOTO
OIMCaHUS [UHAMUKH MPOTEKAIOIMX IIpoleccoB.  M3MmepeHHe aKkyCTHYECKHX
CHTHQJIOB B DPaMKax OJHOMEPHOM IO MPOCTPAHCTBY MOAENN CBOIAWUTCA K
pETHCTpAIlMd BPEMEHHOW pa3BepTKH HUMITynbca mgaBieHust Py(t). Braromaps
OTHOCUTENBHOH NPOCTOTE SKCIIEPUMEHTAILHON peann3auy aKyCTHYECKUE METOIbI
NEPEKPHIBAIOT JOBOJBHO INMPOKMH [HMAma3oH 110 JIa3epHOM HMHTEHCUBHOCTH
10°+10" Br/cm? u mmutensHOCTBIO Bosaeiictsus 1072+107 ¢. B psie mpuKiagHbix
3a7]a4 aKyCTUYECKHUE METOJbl ITO3BOJIAIOT HONy4aTh MH(OpMALHMIO 0 mporeccax B
KOHAEHCHUPOBAHHBIX CpelaX, HEJOCTYNHYIO Ul OPYrHX CIOcO00B mM3MepeHus. B
YaCTHOCTH, OKa3aJIoCh, YTO H3y4eHHE (OPMBI aKyCTHUECKUX CUTHAJIOB SIBJIACTCS
3¢ PEKTUBHBIM CIIOCOOOM HCCIEOBAaHUS JUHAMHUKU OBICTPBIX (Pa30BBIX MEPEXOH0B
B IIpoliecce BO3ACHCTBUS NUKO W HAHO CEKYHIHBIX JIa3€PHBIX MMITYJIbCOB Ha
KOHACHCHUPOBaHHBIE CPEIIbL.

OKCIIEpUMEHTAJIbHO M3MEPEHHbIE ONTOAKYCTUYECKHE CHTHAIBl HEOOXOIUMO
JOMOJHATh COBPEMEHHBIMH METOJAMH MAaTeMaTHYecKOro MOJEIHPOBaHM,
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IIOCKOJIBKY TIPM HMHTEPIPETaliy IIONYYEHHBIX CUTHAJIOB TPYOHO YCTAHOBHTb
COYETaHHEM KaKUX IPOIECCOB OHU OBLIM 00pa30BaHbI, €CIIH OTCYTCTBYET, XOTS OBI
KayecTBeHHas MH(OpMALH O MTOBEICHUH M OTHOCUTENBFHOM BKJIaJe B CUTHAJ TeX
WY UHBIX [POLIECCOB.

MaremaTnueckoe MOZCIUPOBAHUE MTPOLECCOB (POPMUPOBAHMS U PACTIPOCTPAHECHUS
(OTOAKyCTHYECKHX CUTHAJIOB OCYLIECTBIIAETCSA B paMKaxX COBMEIIEHHOTO BapHaHTa
3agaun Credana, BKIIOYAIOLIETO IOJHYIO CHCTEMY YPaBHEHHI I'MAPOAMHAMMKH,
JOIOJIHEHHYIO ypaBHEHHEM MEpeHOca Ja3epHOro u3iydeHus. lcmonb3yemble
YPaBHEHHS YYHUTHIBAIOT KOHBEKTHBHBIH, KOHIYKTMBHBIA M HW3JIyd4aTebHBIHA
MEXaHU3MBbI IIepeHoca.

C nomo1p0 MaTeMaTH4eCKOr0 MOZICIUPOBAHUS OBUIM YCTAHOBJIEHBI POJIb U BKJIAJ
B OITOAKYCTHYECKUI CUT'HAJI CKAUKOOOpa3HOro M3MEHEHNE BHYTPEHHEH SHEpIruy,
ypaBHeHHss cocrosiHus  (koadduimenta TermoBoro pacmuperus f, Ps<p),
HOIJIONIATETIbHOM  CIIOCOOHOCTH IOBEPXHOCTH M IUIOTHOCTH BELIECTBAa Ha
MexpaszHoi rpanuiie. B Meramiax (aSOMHHUIA) TOSBJICHHE JKUAKOHW (ha3bl
XapaKTepU3yeTCsl CKAYKOM JaBJICHHs, B MOTYNPOBOAHHUKAX (KPEMHHI) — IPOBAIOM
Ha KpuBoW maBneHus. Ilpoueccy pasBuToro ucmapeHuss I OOOMX KJIaccoB
MaTepUalioB COOTBETCTBYET pe3Koe Bo3pacTaHue (IOpsiika COTEH 0ap) AaBiICHUS.

Pa6ora BoeinonHena npu ¢uHancoBoii noanepxkke PODU (ITpoextst HHUO a 08-
07-91950, 09-07-00225).

MOJAEJIMPOBAHUE U OBPABOTKA HEOJHOPOJAHBIX
I'EOMETPUYECKHUX OBFBEKTOB HA BA3E HESIBHBIX
TOIIOJIOI'MYECKHUX KOMIUIEKCOB. ITPUJIOKEHU S B
BBIUMCJUTEJIbHON ®U3HUKE.

E.JI. Kapmawesa, A.C.bonoapes
UMM PAH, 2. Mockea, P®
ekart2005@gmail.com

Pa3paboTan HOBBIM MOAXOX K ONUCAHWIO W IMCKPETU3ALUM HESIBHO 3aJaHHBIX
HEOIHOPOAHBIX TeoMeTpuuecKkux o0bekToB. Iloaxox OcHOBaH Ha COBMECTHOM
UCIIONB30BaHUM (DYHKIMOHAJIBHBIX M KJIETOYHBIX MpeiacTaBieHHH. MeTompl
JIUCKPETU3AlMU BKIIOYAIOT MOCTPOEHHE U ONTHMHU3AIMIO IOBEPXHOCTHBIX U
O0BEMHBIX CETOK C Y4eTOM TpeOOBaHMH K IUIOTHOCTH 3JIEMEHTOB M KayeCTBY
¢dopmupyembIxX ceTok. Ha ocHOBe mepeuncieHHbIX CPeACTB CO3JaH MPOrpaMMHBIH
KOMIUIEKC I8 pabOTBl ¢ HEOJHOPOAHBIMH T'E€OMETPHUYECKUMH MOJIEISIMHU,
MO3BOJISIIOIMI ~ BBIIIOJHATL IIMPOKWH HAOOp omepanuid Haa  THOPUIHON
(YHKIIMOHAIEHO-CETOYHON MOZeNbio. B paMkax 1aHHOTrO KOMIUIEKca pa3paboTaHa
MHTEpaKTHBHAs CHUCTEMa ONTHUMM3ALMM CETOK HAa IMOBEPXHOCTSAX HEOJHOPOTHBIX
HESBHO 3aJ@HHBIX TICOMETPUYECKUX TEI.BO3MOXKHOCTh CIUHOTO  OMHCAHUA
pacueTHbIX O0OmacTeif, CETOK, HayaJbHBIX W TPAHUYHBIX YCIOBUH, a TaKkxe
PE3yNIBTATOB YUCIIEHHOTO MOEIUPOBAHHUSI.
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Role of modeling in online process control of laser material
processing.

Mikhail Ignatiev
IfU GmbH
Gottfried-Schenker-Stralie 18
09244 Lichtenau, Germany

Analysis of demands of industrial companies involved in modern Hi-Tec
Technologies has shown great market potential for diagnostic systems able to
monitor the main process parameters. Unfortunately, both the diagnostic equipment
and process control methods are not developed for sophisticated industrial
processes, such as laser femtosecond material treatment, micro fabrication
techniques, etc. The methods, equipment and process control models are presented
for laser material processing.

A numerical method for contact boundaries transport on Eulerian
mesh
Boris Gerasimov
CIESC, Paris, France

A new method is proposed for arbitrary contact boundaries transport (with
reconnection) on Eulerian mesh, which may be easily incorporated in any CFD
code. This method does not involve any marker or concentration function, thus the
numerical diffusion is practically absent.

Toueunvie ucmounuku MazKkozo PEHMZEHOB6CKO20 U3JIYUECHUA HA
OCHOBe 2a308blX NUHYEIL

I'. A. bazoacapos, U. A. bapvikos, A. C. bonoapes, I'. C. Boakos, B.
A. I'acunos, C. B. /{vsauenko, B. U. 3auyes, E. JI. Kapmawesa,
O. I'. Onvxosckas

ITnHYM HA OCHOBE CKPEIIEHHBIX MPOBONOYEK (X-MUHYN) PUMEHSIOTCA B KaUeCTBE
SIPKOrO TOYEYHOTr0 MCTOYHUKA PEHTT€HOBCKOIO H3JIyYCHHMs. 3aMEHa IPOBOIOUYEK
npouIMpoOBaHHON CTpyeH ra3a Mo3BOJsieT MOJMyYUTh aHalor X-miuH4Ya npu Oonee
TEXHOJIOTHUYHOM  pexXuMme paboThl, Tak Kak OTHajaeT HeoO0XOAUMOCTb
BOCCTAaHOBJIEHHMs MPOBOJOYEK IIOCIE KakAoro cpabareiBanus. B moxmane
paccMaTpUBAIOTCS BONPOCH BHIOOpPAa KOHCTPYKLMH COMJIa M MOACTHPOBAHUA
¢dbopMupoBanusi poUIUPOBaHHOr0 razoBoro nuH4ua. [Ipu momxomsueit gopme
COIUIa B Pa3psAHOM INPOMEXKYTKE IOIYyYaeTCsl paclpe/ieleHle INIOTHOCTH rasa c
"mepeTspKKoi'", B KOTOpOHl  JOCTHUraeTcs MaKCHMaibHas IUIOTHOCTh —IIpU
MUHHMAJIbHOM IIONIEPEYHOM pa3Mepe, UTO UMUTUPYET paclpeaeieHe INIOTHOCTH B
ciaydae npoBosioyHoro  X-nuHua. MI'JI  mopenupoBaHue U HaTypHbIE
9KCIIEPUMEHTHI TI0Ka3alld, 4YTO B PE3YNIbTAaTe 3IIEKTPUUECKOrO B3pbIBAa JAaHHOU
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KOH(QUI'ypalMy [EHCTBUTENBLHO 00pa3yeTcs HMHTEHCHUBHO H3Jydaromas o0JacTh
MaJIoro paszmepa.

Transport system modeling:an approach to investigation

Dragovic Branislav

Romeo Mestrovi¢, Nikola Mihaljevi¢
Maritime Faculty, University of Montenegro

Bulk arrival queues with a finite waiting areas or finite-buffer space have
wide range of applications in computer networks, telecommunications,
transportation, manufacturing, banks, management and logistics systems etc. Many
results in queueing theory have been obtained by considering models where
customers arrive one by one and are served individually. However, in numerous
real world situations such as previous mentioned various practical areas, it is
frequently observed that the customers arrive in groups. Consequently, their
operation processes can be adequately modeled by batch arrival queue with finite
waiting area.

Models of this type have also applications in modeling the port systems,
showing that initial Markovian models are very accurate in determining the port
performance. At seaports and river ports terminals such as bulk material port
handling systems, the situations where vessels arrive in groups are naturally
common. Moreover, these variable groups of loads require single service. However,
in the river ports, the kinds of arriving cargo vessels can be in the form of the single
and in groups as pushed or pulled convoys or tows of barges. Also, every barge
requires single service in wharf or within a harbor. In both cases there is an analogy
between the arrivals in variable groups of loads and the number of barges in
convoays. In this paper, analytical and computational models, with the help of bulk
queueing systems, to analyze and to plan berth requirements in the ports, are
developed and numerical results are presented. This may be applying for
determining the main system performance within seaports and river ports.

The recent experimental results on ultrafast space-time dynamics of
multicharged plasma excited in gaseous media by femtosecond
laser pulses

Vladimir Bukin
A.M. Prokhorov General Physics Institute RAS, Moscow, Russia

We present the recent experimental results on ultrafast space-time dynamics of
multicharged plasma excited in gaseous media by femtosecond laser pulses. The
object we dealt with was the micro-sized plasma (microplasma) produced in high-
pressure gases (air, nitrogen, helium; up to 10 bar) with high intensity (up to
5x1016 W/cm2), tightly focused (to a few microns in diameter) UV femtosecond
laser pulses (400 nm; 60-70 fs). Using a precise pump-probe micro-interferometric
technique the dynamics of microplasma was studied with femtosecond time-
resolution in a wide plasma density range - from a minimal detectable electron
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concentration (down to 1018 cm-3) to the almost total (down to nuclei) ionization
of ions occurred under femtosecond excitation. The obtained space-time
dependences of plasma density were analyzed.

Mathematical Modelling of Gas-Clusters Targets and their
Interaction with Femtosecond Laser Pulses

A. S. Boldarev, V. A. Gasilov, E. L. Kartasheva, A. Ya. Faenov,
Yu. Fukuda

In last years, a high progress is achieved in investigations of the interaction of the
femtosecond laser pulses with the gas-cluster targets. On the base of this technique,
compact accelerators of the particles can be created, as well as practically
momentary point sources of X-rays, which are suitable for study of biological
objects and ultrathin structures. The mathematical modelling of the clusters
formation in nozzle gas flows makes it possible to optimize the parameters of the
experimental installations. By fitting the nozzle profile, we succeeded in obtaining
big clusters (about 1 mkm in diameter), which increases the absorption of the laser
pulse by the gas-cluster medium. The computations demonstrate that the utilization
of a gas mixture (for example, He and CO2) as a working substance leads to the
increase of the soft X-rays radiation yield.

The measurement and modelling of psychological state of society

Andrey Yurevich
Institute of Psychology, RAS, Moscow, Russia

The tendency for quantitative, based on application of indexes estimation of
characteristics of society which were traditionally estimated only qualitatively is
synchronously manifested in different social and humanitarian sciences.

In line with this tendency Institute of psychology of the RAS has elaborated
the composite Index of the psychological state of society (IPS). IPS integrates
suicide, homicide, disease of nervous system and sense organ death rates, rates of
mental disorders, divorces, social orphanage.

Application of IPS allows to show dynamics of this state, its dependence on
various social and economic factors, its influence on different domains of society.

38

Sixth International Seminar on Mathematical Models and Modeling in Laser-Plasma ...



Abstracts L F)/V/"?

Measuring and modelling the moral condition of society

Irina Tsapenko
Institute of the World Economy and International Relations of the
RAS

The moral condition of modern Russian society looks catastrophic, what
manifests in variety of indicators and affects birth rate, average life expectancy,

sociopolitical and economic processes, etc.

We are working out the quantitative approach to this problem, based on the
calculation of the Index of moral condition of society (IM) which integrates
indicators of the homicide and assault death rate, rate of children left without

parental care, Gini index and corruption perceptions index.
Application of IM allows to estimate quantitatively the moral condition of
society, to model its dynamics and interaction with various social, demographic,

economic and other factors.

Analyzing problem of managing assets on Black-Scholes market
and we give definition of goodness index for assets

Ivana Ognjanovic
Maritime Faculty, University of Montenegro

In this paper we are analyzing problem of managing assets on Black-Scholes
market and we give definition of goodness index for assets. We investigate how to
apply goodness index for estimation of assets in case that market is not classical
Black-Scholes’s with application of estimation of goodness actions S&P 500 in last
30 years. Also, we suggest using this index for comparison of two assets with
application on gold and S&P 500.

Mathematical model of social and economic interaction of regions.

Aleksei Neklyudov
Institute for Mathematical Modeling of Russian Academy of Sciences

1) Llenn noctpoeHus Moaenu, 00beKT MaTeMaTHIECKOI'0 MOJEIUPOBaHUSL.

2) PazBurue cucrems! "Makpocounym"
3) BzaumoneiicTBHE HECKOIBKUX PETHOHOB B MAaKPOMOJEITH

4) YucrneHHbIe SKCIIEPUMEHTHI
5) Pe3ynpTaThl YMCIEHHBIX 3KCIIEPUMEHTOB
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Modeling of Container Ports Operations

Romeo Mestrovi¢, Nikola Mihaljevi¢, Branislav Dragovi¢
Maritime Faculty, University of Montenegro

Queuing models and simulation are widely used for container ports
modeling and planning. We present a general framework to support the operational
decisions for port modeling using a combination of an optimization model and
simulation techniques. The simulation model includes nonlinear and stochastic
elements, while the optimization model represents a simplified version. Based on
simulation runs cost parameters of terminal operation, productivity of port
equipment, and ship turn-around time at the terminal are estimated for the
optimization model. Considering models provide the possibility to assume and
solve more realistic problems (incorporating real data from port) in an acceptable
way. Optimization models, in most cases, are deterministic and used for strategic or
tactical decisions. Analytical performance models consider a dynamic and
stochastic environment. They are used to investigate design or principal
management decisions. These systems are represented as Markov chains or queuing
models. Simulation techniques are used to analyze complex dynamic and stochastic
situations and to understand issues of container port decision making. This
methodology is applied successfully to several experimental examples and is shown
to deliver competitive results much faster compared to conventional models in a
stochastic environment. Computational experiments were conducted to evaluate the
performance of the developed models using real data collected from the Korean
container ports. Numerical examples are provided to illustrate the considering
processes.

Mamemamuueckoe mooeauposanue uHme11eKmyaibHoe a0po
UHGOPMAUUOHHBIX MEXHON0ZUIL.

B.U. Mascykun
Hncmumym mamemamuueckozo mooenuposanus PAH

B CcOBpeMEHHOM TMOCTUHIYCTpHAJIbHOM HWH(OPMAILMOHHOM OOIIECTBE
[JIAaBHBIMH TIPOIYKTAMH TPOM3BOACTBA BCE OOJIbIIE CTaHOBSATCS MH(OpMauus u
3HaHus. Bce Oonee 3aMeTHO yBelaM4eHUE poiu MH(OPMALWK U 3HAHUKA B KHU3HU
o0IecTBa, CO3aHO M TOCTOSIHHO pPa3BHBaeTcsi Io0aibHOE HH(OPMAIOHHOE
MIPOCTPAHCTBO, obecnieurBaroniee s pexkTuBHOE uHpopmalmoHHOe
B3aMMOJICHCTBUE JIIO/ICH, MX JOCTYIl K MHUPOBBIM HH(OPMAIMOHHBIM pecypcam.
[ocTosiHHO BO3pacTaer Aoy WMH(OPMAIMOHHBIX KOMMYHUKAILWM, MPOIYKTOB U
yCcIyr B BajJOBOM BHYTPEHHEM IMIPOAYKTe rocyzapctB. InybuHa u pa3max
KOMITBIOTEPHOH WM  MH(POPMALIOHHOW pPEBOJIOLMU  TPEeOYeT MIMPOKOro
MPUMEHEHHs MaTeMaTUYeCKUX 3HaHMW B pa3jM4HbIX cdepax OOLIeCTBEHHON
JKH3HUA U COLMAIBHOM M DKOHOMMYECKOH aearenbHocTH. Celuyac MaTeMaTHUECKOE
MOJICIUPOBAaHME  AKTUBHO  BCTpamMBaeTCsi B  CTPYKTYPhl  COBPEMEHHOTO
nH(pOpMaLMOHHOTO ob1ecTsa, SIBJISSICH MHTEJUICKTYaJIbHBIM ATPOM
MH(pOPMALIMOHHBIX TEXHOJIOTHL.
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Abstracts

OCHOBOM MaTeMaTHYECKOr0 MOJEIUPOBAHUs ABISIETCS  KIIacCHUECKas
TpHuaja: «MaTeMaTudeckas MoOJEIb — alroputM — nporpammay. Coszgas Tpuamy,
HCCIIeIOBATeNb IOy4YaeT YHUBEPCANbHBIA, TMOKMHA M HEIOPOrod HHCTPYMEHT,
OTJIaJIUB U IPOTECTUPOBAB KOTOPBIH, YCTAHOBUB a/IeKBATHOCTb TPHUA/bl HCXOTHOMY
O0BEKTY, MOXET HCIONb30BaTh I Pa3sHOOOPa3HBIX M IOAPOOHBIX OIBITOB,
JIAIOIINX Ka4eCTBEHHbIC U KOJINYECTBEHHbBIC XapaKTEPUCTUKHU U CBOMCTBA 0OBEKTA.
PaccmaTpuBaercs cxema MaTeMaTHdecKoro MopenupoBaHus. OO6o3HauaroTcs
HaNpaBJICHUs] DPAa3BUTUSI MAaTEMAaTHUECKOTO MOJEIUPOBAHUS B TyMaHHUTapHBIX
HayKax.

Pa6ora BrimonHena npu ¢puHaHcoBoit noaaepxkke PIH® (TIpoekr 09-02-121118).

Mooenuposanue u cnocoovl 0OyeHKU UHBECMUYUOHHBIX PUCKOG

T.B. Koponeeal, A.B. l[[anpaﬂoe2
"Mocroscrui cymanumapHull yHugepcumem, Poccus
2Hﬂcmumym Mmamemamuyeckoz2o mooenuposarus PAH, Mockea,
Poccus

[lpobnema mnpuHATHS pelieHHs 00 WHBECTHPOBAHUM TpeOyeT OLCHKH
BIMSHUS Pa3IMYHbIX (AKTOPOB Ha [OXOAHOCTh WHBECTHLWH. BaxHeWmmnmu u3
KOTOpBIX, SIBJIAIOTCA  COMNpsDKEHHbIE C  HMHBECTHPOBaHMEM  pHUCKU. /[lnd
MaTEMaTU4YeCKOro  MOJEIHMPOBAHMSA  JOXOJHOCTH HMHBECTHUIMH  HeoOXxoauma
KOJIMUECTBEHHAs! OLIEHKAa CTeNeHU pucka. IlonydeHue OLECHOK WHBECTHIMOHHBIX
PHUCKOB A1 OYAYLIMX EPHOJOB BPEMEHH SBIIACTCS TpyXHOH 3agadeil. CIOKHOCTb
€e PELICHUs CONpPSIKEHA HE TOJIBKO C OINPEEICHUEM 3aKOHOMEPHOCTEH Pa3BUTHS
CIIO)KHEHIINX, 3aBUCAIIMX OT OOJBLIOro KonuuecTBa (akTopoB. JonomHuTENbHbIE
TPYAHOCTH BO3HHMKAIOT M3-3a TOro, 4To MH(popMaiusa o (akropax pHcka MOXKET
BBIPAXXAaTbCsl KAuECTBEHHBIMM oOLeHKaMu. lloaTomMy ocoboe MecTo 3aHHMMaroT
METO/IbI MTOJTY4EHHs KOJINYECTBEHHOTO BBIPAXKECHUSI KAUECTBEHHBIX OLIEHOK PHUCKOB.
MopnenupyroTcsi ”HBECTULIMOHHBIE PUCKH, OLICHUBAIOTCS] PUCKH B KOJIMYECTBEHHOM
1 KaUECTBEHHOM BBIPAXKECHHH.

Pabora BrimonHena npu ¢puHaHcoBoit noaaepxkke PLH® (TIpoexr 09-02-121118).

Mooenuposanue 00xo0HoCmu uHgeCMuUUUIl

O.H. Kopwzeeal, T.B. Koponeeal, A.B. MaofcyKqu
"Mocroscrui cymanumapHull yHugepcumem, Poccus
2Hﬂcmumym mamemamuyeckoz2o mooenuposanus PAH, Mockaa,
Poccus

VYenex Ha (MHAHCOBBIX PHIHKAX ONPEAENSACTCS YMEHHEM  CIIELHalicTa

OBICTPO OILIEHUTH JOXOJHOCTh OYIYIIMX IOTOKOB JIOXOJOB W CONPSDKEHHOTO C
WHBECTUPOBAaHHEM pHCKa. JIOXOIZHOCTP HMHBECTHUIMM IOIBEp)KEHA BIIMSHHIO
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MHOTHX (aKTOpOB. YCJIOBHO 3TH (HaKTOPbl MOXHO pa3lenuTh Ha ABe Ipymmbl. K
MIepBOM TIpyIe OTHOCATCS (DaKkTOpbI, OMpeAenseMble YKOHOMUUECKON CHTYyaluen
BHemHed cpeapl. Hambonee 3HauMMbIMU (akTOpaMH 3TON TPYIIbL, SBISIOTCS
pPBIHOYHAsl KOHBIOHKTYpPa, CIIPOC M MpPEIJIOKECHUE, YPOBEHb JOXOAHOCTH Ha
CMEXHBIX CerMeHTax (MHAHCOBOIO PBHIHKA M CBA3aHHBIE C HHUMH PHCKH
Herutatexei, HHQIALUs, TPOrHO3UpyeMast JOXOAHOCTh (PUPMBI U APYTHE (HaKTOPBI.
Ko BTOpO#i rpymniie oTHOCATCS (PaKkTOphI, CBA3aHHBIE C XapaKTEPUCTUKAMU ITIOTOKOB
JI0XO/I0B, KOTOpPbIE BBI3BIBAIOTCS HHBECTHLUAMH. IIOTOKM J0XOIOB BKIIIOYAIOT
Cpe/CTBa, MOJy4yaeMble HHBECTOPOM B PE3YJIbTAaTE NPUHATHS PEIICHUS O BIOKEHUU
Kalyrajua, B TOM YHCJE JIOXOA B INEPHOJA HHBECTUPOBAHUS, a TAKKE CPEICTBA,
MOJTyYEHHBIE MIPU IOCIEAYOLIeH MpoJake WK Iepefade akTUBOB IOCIIE YIUIAThI
HasoroB. K 3Toii rpynne ¢paxTopoB, BIMAIOMNX HA JOXOJHOCTb, OTHOCATCS TaKUe
KaKk KOJIMYECTBO IIEPUOJOB WHBECTUPOBAHUs W IMOJy4eHHs J0XoJa OT
HUHBECTHPOBAHUSI. ITockoneky  mpobiema HMHBECTHPOBAHUS ABIISIETCSI
MHOTOBApHAHTHOM M3-32 OONBLIOrO0 KOIMYECTBA (HAaKTOPOB, BIHUAIOIIUX Ha
JIOXOIOHOCTh, TO H((deKTHBHOE ee pemeHre BO3MOXHO TONBKO METONAMH
MaTeMaTH4ecKoro MojeiaupoBanus. [Ipy uccieoBaHuM TOXOAHOCTH OLIEHUBACTCS
TeKyIias CTOMMOCTb  JEHEXHBIX IIOTOKOB  HMHBECTHLHOHHOTO  IPOEKTA.
MaremaTtuueckd ~ mpoOjieMa — ONUCHIBACTCS  HENMHEHHBIM  ypaBHEHHEM.
BeruncnurensHele 9KCTIIEPUMEHTBI c MaTeMaTH4YeCKUMU MOZEIAMU
COOTBETCTBOBAJIM HCCIIENOBAHUIO BIHMAHMSA OOO3HAUCHHBIX TPYII (HaKTOPOB.
HccnenoBanoch BIMSHUE HAa JOXOXHOCTH CIIELYIOMNX (haKkTOpoB:

1. pucka u uHIAIMY;

2. KOJIMYECTBAa IIEPHOMAOB IOMYYEHHUS AOXOAOB IPH ITOCTOSHHONH CyMMapHOH

BEJIMYMHE JOXOJIOB.

Ilo  pesynpraTaM  MOAEIUPOBAaHUS  TPEX  BApUAaHTOB  YCIOBUH
WHBECTHPOBAHUS HCCIEAOBAHO BIUSHUE HAa JOXOJHOCTh KOJIMYECTBA IEPUOJIOB
HOJTy4eHHsl AOXOAOB, ONpeNeNeHbl AWana3oHbl 3HAYEeHWH pUcka M HHOIALMH, B
KOTOPBIX JOXOJHOCTb OCTAETCs TOJI0KHUTENIBLHOM.

Pabora BrimonHena npu ¢puHaHcoBoi noanepxkke PIH® (IIpoekr 09-02-121118).

Cucmemammauuﬂ u M00ejmpoeauue 6 dmﬂbmopucmuke

Vladimir Klyaus
Institute of the World Literature named after M. Gorky
Russian Academy of science

@onpkiiop mnpencTaBisier cobOi  0co0yr 00JIaCTh  KYJBTYPBI, SIBIISIOLICHCS
OTKpBITOM, HO CaMOJOCTATOYHON CHCTEMOM, UMEOLIeH CBOM 3aKOHBI ObITOBaHMUS,
COXpaHEHMsA, pa3BUTUS U dSBOMOUMH. FEro CHCTEeMHOCT TMO3BONSET B
TEOPETHYECKOM IUIAHE CTaBUTh BOMPOCHI O (DOJBKIOPHOM MOJIEIUPOBAHUH.
CyIecTByIOUe OMBITH CHCTEMAaTH3aIlMK IOKa3BIBAlOT, YTO 3TO BO3MOXKHO. U
XOTs (POJILKIIOPHBIE yKa3aTelld B TOW WJIM MHOM CTENEHU OrPaHUYEHbI 110 CBOUM
(GYHKIMSAM, SI3bIKOBOMY U JKAaHPOBOMY COCTaBy, TPYJOEMKOCTBIO YydeTa HOBOH
uHpopMaluK, a IJIaBHOE — HEBO3MOKHOCTHIO OJIHOBPEMEHHOrO OIEPHPOBAHMUS
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Abstracts

BCEM M3BECTHBIM MAaTepuajoM, OHH BCE K€ MO3BOJSIOT T'HMIOTCTHYCCKH
OPEACTABIAATE M ONWCHIBATH  XapakTep HEKOTOPBIX  He3a(hHKCHPOBAHHBIX
(ONBKIIOPHBIX SBJICHUMA.

Radar data recording is often expensive. It implies expensive
equipment and experiments.

Milos Dakovi¢, Vesna Popovi¢, Igor Djurovic¢

Obtained data are usually classified and they are not exchangeable among different
research institutions. Repeating of experiments requires additional costs. Therefore,
in order to compare different techniques for radar data analyzing, development of
numerical models to simulate targets in radar systems has an important role. The
most commonly used are Boeing-727, MiG-25 and F-16 developed by Victor Chen.
By using mathematical modeling, we have developed a couple of models. An UH-
1D helicopter model, model of aircraft moving along helicoids path and
polarimetric model of ship will be presented.
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