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YK 533.951; 533.9.08

NCCJEJIOBAHUE NEPEXOJHOI'O CJIOS
CHWIBHOHEHUJIEAJBHOM Y IAPHO-C)KATOM IJIABMBI KCEHOHA

*3anop0meu IO.B.I, MuHueB B.B.l, I'psizHoB B.K.l, dopTtoB B.E.z, Peiinroanbn X. , Penike r.’

"Hucmumym npoénem xumuueckoii pusuxu PAH
2 o«
Ooveounennvlii uHcmumym evicoxux memnepamyp PAH
Yuueepcumem Pocmoxa, I'epmanusn

*yubz@jicp.ac.ru

Buinonnenvl Hosble dKCnepumMenmyl, 8 KOMOPBIX UYUATUCH NOTAPUIAYUOHHBIE CEOUCMEA CUTNbHOHEUOEe-
AnbHOU YOAPHO-CIHCAMOU NAA3Mbl KCEHOHA, umeroujell napamemp KyJl0HO8CKol Heudearviocmu 0o I = 2.4 ¢
UCTIONIb308AHUEM 30HOUPVIOUWE20 USIYYCHUSL C Auyy = 1064 HM, Ayys = 694 uM U Auyy = 532 HM npu yenax ezaumo-
Oelicmeus NIA3MEHHO20 00beKma U INeKMpPOMASHUMHOU 80HblL 00 6 = 75°. Modenuposanue 63aumooeticmaus
NIA3MEHHO20 00bEKMA ¢ INEKMPOMASHUMHOU 80HOU OCYUWECMBIEHO HA OCHOBE YUCTIEHHO20 UHINESPUPOBAHUSL
cucmemvl ypasHenuii Maxceeina ¢ yuemom paccesiHus S1eKmpoH08 Ha AmoMax U U3MeHeHUs meMnepamypbl 8
nepexooHoOM Cloe HAA3Mbl.

KaroueBble ci10Ba: CHIbHOHEH ICATbHAS TIa3Ma, YIapHO-CKaTas ia3ma, MepexoaHON CIIOM, mospu3a-
IUOHHBIC XapaAKTEPUCTUKH.

TRANSITIVE LAYER INVESTIGATION OF
EXPLOSIVELY DRIVEN STRONGLY COUPLED XENON PLASMA

Zaporozhets Yu.B.!, Mintsev V.B.!, Gryaznov V.K.!, Fortov V.E.%, Reinholz H.?, Ropke G}

!Institute of Problem of Chemical Physics RAS
*Joint Institute for High Temperatures RAS
*Rostock University (Universitiit Rostock), Germany

The results of new experiments on angular dependence of s — and p-polarized reflectivities of strongly
correlated xenon plasma at several wavelengths are presented. The study of polarized reflectivity properties of
explosively driven dense plasma was accomplished using laser light of wavelength . = 1064nm, . = 694 nm and
A = 532 nm at incident angles up to 0 = 75. With density p = 3.5g/cm’, pressures P = 14 GPa and temperatures
up to T~ 3-10° K of the investigated plasma, conditions with strong Coulomb interaction (the nonideality pa-
rameter up to I' ~ 2.4) were present. For determination of the equilibrium properties of explosively driven
plasma, appropriate gas dynamics calculations were carried out. The integration of Maxwell equations are
based on an interpolation formula for dc conductivity. Results of the calculations with layer temperature profile
and ea-collisions as factor are presented too.

Keywords: strongly correlated plasma, shock-compressed plasma, polarized reflectivity, transitive layer.

VJIK 537.9

3®OEKTUBHBIE YUACTOTHI JIEKTPOHHBIX S-S- 1 S-D-CTOJIKHOBEHUI
B HUKEJIE ITPA BBICOKHUX TEMIIEPATYPAX 3JIEKTPOHOB, BBI3BAHHBIX
JEUMCTBHUEM ®EMTOCEKYHJHBIX JIASEPHBIX UMITYJbCOB

*HeTPOB IO.B.I, HNuoramon H.A.l, Murnan K.IL.?

1
HTD um. J1./. Jlanoay PAH
’Bcepoccuiickuii nayuno-ucciedosamensvckuii uncmumym asmomamuru um. H.JL /[yxoea

“uvp49@mail.ru



Buoryucrsiomes: aghghexmueHbie yacmomul MEHCINEKMPOHHBIX S-S- U S-A-CIOIKHOBEHULI 8 NEPEXOOHOM Memaiie
(HuKenw), 8 KOMOPOM NpU OetiCMEUlU YeMmOCEKYHOHBIX JIAZEPHBIX UMNYILCO8 ONMUYECKO20 OUANA30HA YACMOM NPo-
UCXOOUM Ha2pes Kax §-, max u d-anexmpornos. Tlokazan 601buol 6Kiad  S-d-paccesius 8 00uyio 4acmomy CmoJiK-
HOBEHUIL S-2NIeKMPOHO8 C Opy2UMU IAEKMPOHAMU 8 Memaliie nPU yMepeHHbIX (00 1 9B) anekmponHbix memnepamypax.

KiroueBnble ciioBa: Q)GMTOCGKYHI[HBIG JIA3CPHBIC UMITYJIbCBI, JICKTPOH-2JICKTPOHHLIC CTOJIKHOBCHUS, I1C-
PEXOOHBIC METAJIJIBI.

EFFECTIVE FREQUENCIES OF S-S AND S-D ELECTRON COLLISIONS
IN NICKEL AT HIGH TEMPERATURES OF ELECTRONS CAUSED
BY THE ACTION OF FEMTOSECOND LASER PULSES

Petrov Y.V.!, Inogamov N.A.', Migdal K.P.?

'Landau ITP RAS
2yNIIA

Effective frequencies of s-s and s-d electron collisions are calculated for the transition metal (nickel)
with electrons heated by the femtosecond laser pulses of the optical frequency diapazone. It is shown that s-d
scattering contributes to a great extent to the frequency of collisions of s-electrons with other electrons in the
transition metal at moderate electron temperatures (up to 1 eV).

Keywords: femtosecond laser pulses, electron-electron collisions, transition metals.

VJIK 533.9.01

PIC-MOJIEJIMNPOBAHUE T'EHEPAIIMA I'OPSYNX DJEKTPOHOB U3 HEOJHOPO/HOMI
MJIA3MBI IO BO3JAEHCTBUEM ®EMTOCEKYHIHOI'O JIA3SEPHOI'O UMITYJIBCA

“Myraues JLIL."?, Jlesamos IL.P."*, Auapees H.E."”

1 o

Obvedunennvlii uncmumym evicokux memnepamyp PAH
2 o o
MockoecKkuii husuKo-mexHuuecKuil UHCMUnym

‘pugachev@ihed.ras.ru

Ilpu 6030eticmeuu Ha M8epOOMENbHYI0 MULULEHb NPEObIMNYIbCA, KOMOPbIM 001a0am na3epHsie Cucme-
Mbl, OCHOBAHHbIE HA MEXHUKE VCULeHUS YUPRUPOBAHHBIX UMNYIbCOS, BeUjeCB0 UOHUZYEMCsl, 00pasys nogepx-
Hocmuulll cnou naasmel. 1100 6030eticmeuem OCHOBHO20 UMNYIbCA INEKMPOHbL NAA3MbL Hazpesaiomcs. B na-
cmoswell pabome YUCIEHHO UCCIEOYeMCs 3A8UCUMOCTb CNEKMPA 20PAYUX INeKMPOHO8 OM pasmepd HeoOHO-
POOHOCHIU NOBEPXHOCTHO20 CLOSL NA3MbL NPU B030€UCMEUU HA He20 OCHOBHO2O IA3ePHO20 UMNYIbCA.

KarwueBrblie cinoBa: GpeMTOCEKYHIHBIH JTa3epHBI UMITYJIBLC, TBEPJOTEIbHASI MUIIICHb, JIA3ePHO-TIa3MEH-
HO€ B3aMMOJEHCTBUE, T€HEPALIUS TOPAYNX AIEKTPOHOB, YHEPIETHUECKUE ITEKTPOHHBIE CIIEKTPHI.

PIC MODELING OF HOT ELECTRONS GENERATION FROM INHOMOGENEOUS
PLASMA UNDER THE ACTION OF FEMTOSECOND LASER PULSES

Pugachev L.P.l’z, Levashov P.R.'? , Andreev N.E.'?

! Joint Institute for High Temperatures RAS
? Moscow Institute of Physics and Technology (State University)

The irradiation of the prepulse of the laser system based upon the chirped-pulse amplification technique
on the solid target causes the ionization of matter to form the surface plasma layer. Under the action of the
main pulse plasma electrons are heated. In this paper the dependence of hot electron spectra on the initial scale
length of plasma inhomegeneity created by the prepulse are investigated numerically.

Keywords: femtosecond laser pulse, solid target, laser-plasma interaction, hot electrons generation, elec-
tron energy spectra.



YIAK 621.315.592
HAHOUMITYJIbCHOE JIA3SEPHOE BO3JENCTBUE HA TBEPJIBIE PACTBOPHI CdHg,..Te

50:% (93 F.I[.l, TankeBn E.I/I.z, JABopenxunii C.A.3, Muxaiiaos H.H.} ,
Baacenko A.W.*, Tuatiok B.A.*, Betemyk B.I1.*

! Benopycckuii zocyoapcmeennuiit ynusepcumem
? Benopycckuit nayuonansnlii mexnuueckuii yuusepcumem
? Huemumym ¢pusuxu nonynposoonuxos CO PAH
‘Hucmumym usuxu nonynposoonuxoe um. B.E. JTawkapesa HAH Yrpauno

*gatskevich_elena@yahoo.com

Memoodom onmuyecko2o 30HOUPOBAHUSL UCCIEO08AHO 8030€UCMBUE UMNYIbCO8 U3TYUeHUs PYOUHOB020 -
3epa onumenvrocmoio 80 He Ha snumaxcuanvhvle ciou meepoozo pacmeopa Cd.Hg;..Te na noonosckax GaAs.
Onmuueckoe 30HOUPOBaHUE NPOBOOUNIOCH C NOMOWLIO 1A3EPA HA CMEKE, aKMUGUPOSAHHOM HEOOUMOM HA ONU-
Hax eonn A;=1,06 u 1,=0,53 mxm. Ycmanosneno, umo 6 yKazaHHvix pexcumax oOIyHenus niaeieHue oopasyos
HAUUHAEMCS, NPU RIOMHOCIU YHEP2UL 6 UMIYTIbCe PyOUH08020 1asepa ~ 60 mlc/cm’, nopoz paspywenus o6-
pasyos coomsemcmeyem = 300 mloc/cm’. Ilpu npesvluenuu nopoza niaenenus OUHAMUKA OMPAICAMENLbHOL
cnocobrHocmu Ha A; onpedensiemcs uHmep@epeHyuoOHHbIMUY dPheKmamu npu OmMpadtceHuu 30HOUPYIule2o u3-
JIYYeHUs Om cucmembl, COCMOoAWell U3 Hcuoko2o u Hazpemozo cnroég Cd.Hg, Te u noonoscku. Ha A, usmenenus
6 OMPAdHCAMENbHOU CNOCOOHOCMU He 3aUKCUPOBAHDL.

KaroueBble cjioBa: onTHYECKOE 30HIUPOBaHKE, UMITYJIbCHOE JiazepHoe oOmydenue, CdHgTe, orpaxa-
TENbHAs CITOCOOHOCTb.

NANOPULSED LASER ACTION ON Cd,Hg;..Te SOLID SOLUTIONS

Ivlev G.D.!, Gatskevich E.L.%, Dvoretsky S.A.}, Mikhailov N.N.%,
Vlasenko A.L%, Gnatyuk V.A.%, Veleschuk V.P.*

'Belarusian State University
’Belarusian National Technical University
3 Institute of Semiconductor Physics SB RAS
*V.E. Lashkaryov Institute of Semiconductor Physics NAS of Ukraine

The action of 80 ns pulses of ruby laser radiation on epitaxial layers of CdHg;..Te solid solution on
GaAs substrate has been studied by optical probing method. Time-resolved reflectivity measurements on wave-
lengths A;=1,06 and 2,=0,53um were carried out by use of a Nd:Glass laser. It is shown that sample surface
melting starts at ruby laser energy density =~ 60 mJ/cm’ in indicated regimes of laser irradiation, the break-
down threshold corresponds to ~ 300 mJ/cm’. At the exceeding of melting threshold, reflectivity dynamics at 2,
is determined by interference effects under reflection of probing radiation from the system consisting of Cd.Hg,.
«Te liquid and heated layers and substrate. The changes in reflectivity at A, are not detected.

Keywords: optical probing, pulsed laser irradiation, CdHgTe, reflectivity.

YK 535.391.4.015.1

AHAJIUTUNYECKOE HCCIEJOBAHUE SQHEPTETUYECKUX KOO®PUIIMEHTOB
OTPA’KEHUSA U ITPEJIOMJIEHUSA CBETA
OT MHOT'OCJOMHBIX IIJIOCKOMAPAJUIEJBHBIX CUCTEM

Illemanun B.I'.), ATkapckasi AB.2, *MKprlqu 0.B.

1 Y o .
Hoeopoccuiickuit nonumexuuueckuii uncmumym, unuan Kyol'TY
2 .
Dunuan benzopoockozo zocyoapcmeentozo mexuonozuueckozo ynusepcumema um. B.I. I1lyxoea 6 2. Hosopoccuiicke

“oleg214@ya.ru

Ilpogedén meopemuueckull aHAIU3 U KOMNBIOMEPHOE MOOENUPOBAHUE 83AUMOOCUCTBUS MOHOXPOMAMU-
Y4eCcK020 U3NYYEHUs. C CUCMEMOU NJIOCKONAPAIeNbHbIX Cl0és. [Iposedeno 3KcnepumeHmanbHoe Ucciedo8anue



ONMUYECKUX CBOUCTNG MOHKONIEHOUHBIX NOKPLIMULL HA OUHe 80HbI 632 HM, MOuHee, onpedeleHue NoKa3amens
NPEOMICHUS. U MOJUWUH MOHKUX NIEHOK RO PE3YIbMAmMam meopemuyecko20 pacCMompets.

K110ueBble ¢j10Ba: ONTHKA TOHKHUX HJIéHOK, MHOTOCJIOMHEIC TTOKPLITHSA, TPEIIOMIICHH.

THE ENERGY REFLECTING COEFFICIENTS AND REFRACTIVE INDEXES
AT MULTYLAYERS NANOSYSTEMS ANALYTICAL STUDIES

Shemanin V.G.', Atkarskaya A.B.%, Mkrtychev O.V.?
! KubSTU, Novorossiysk Polytechnic Institute
’V.G. Shukhov BSTU, Novorossiysk branch

The theoretical analysis and computer simulation of the monochromatic laser radiation interaction with the
nanofilms system have been fulfilled. These nanofilms optical properties at the 632,8 wave length were experimental
studied. The nanofilms refractive index and thickness values have been determined by the theoretical treatment.

Keywords: nanofilms optics, multylayers cover, refractive index.

YK 539.194

JUCHEPCUOHHOE B3AUMOJIENCTBUE ATOMOB UHEPTHBIX I'A30B
Kspos A.X., *CaBmmeB ALIl.
Kabapouno-bankapckuii 2ocyoapcmeennutii ynugepcumem um. X.M. bepoexosa
‘pnr@kbsu.ru

B pamxax meopuu ¢ynxyuonana niomrocmu noiyuenvl gvipadcerus 0jisi onpedenenus Bawu-dep-Baans-
COBCKUX KOHCMAHM AmMOMO8 UHePMHbIX 2a306. Pacuem ¢nykmyayuonHbix MOMEHMO8 0cyuwjecmsier ¢ UCnOb-
308aHUEM 8APUAYUOHHOU NPOYEOYDbI.

KarwueBblie cioBa: Teopus QpyHKIHOHANA TUIOTHOCTH, CHIIbI Ban-nep-Baanbca, guykryanus, Bapuanu-
OHHBI{ ITapaMeTp, aTOM, MHEPTHBIH I'as3.

DISPERSION INTERACTION OF ATOMS INERT GASES
Kyarov A.Kh., Savintsev A.P.
Kabardino-Balkarian State University

Within the theory of inhomogeneous electron gas model is considered for the calculation of static quad-
rupole and octupole polarizabilities of rare gas atoms. The analysis confirms the high accuracy of the new
model. Highlighted as one of its main advantages — simplicity and physical transparency, and lack of computa-
tional problems.

Keywords: density functional theory, Van der Waals forces, fluctuation, variational parameter, atom, inert gas.

V]IK 539

CPABHUTEJIBHBINA AHAJIN3 ITPOIIECCOB PA3PYIIIEHUSA HNOIMMETUJIMETAKPHJIATA
BBICOKOCKOPOCTHBIM YIAPOM U UMITYJbCHBIM JIASEPHBIM BO3J1EUCTBUEM

*KyroroBa A.M., Kynnxkes b.H.
Kabapouno-bankapckuit cocyoapcmeennvtii ynueepcumem um X.M. bepoexosa

*kam-02@mail.ru

B pabome nokazano, umo ucnonivzosanue 1a3epHbIX UMNYIbCO8 Ooaee IPPHexmusHo 0iisi CO30aHUSA YCIO0-
ULl 011 OMKOALHO20 PA3PYUEHUS NO CPABHEHUIO C 8bICOKOCKOPOCHHBIM YOAPOM, XOMsA 00Was cxema pa3eumus



2UOPOOUHAMUYECKUX NPOYECCO8 OCMAEMCsl 00HOU U MOl dce 8 mom u opyeom caydae. COenan 81800 0 MOM, YMO
MEXAHUZMbBL KDAMEPOOOPA306AHUSL U PA3PYULEHUS. NPU IMUX UMNYIbCHBIX YOAPHBIX PA3PYUIEHUSIX CYUIeCMBEEHHO
PA3IUYAOMcs.

KiroueBnle ciioBa: KpaTepoo6pa3OBaHHe, BLICOKOCKOpOCTHOﬁ yaap, DOJIUMECTUIMCTAKPHUIIAT, XPYIIKOC
Ppa3pyuI€cHrue, 0CCBOC HAIIPSAIKCHUC, FJ'IY6I/IHa KpaTtcepa.

COMPARATIVE ANALYSIS OF PROCESSES OF POLYMETHYLMETHACRYLATE
DESTRUCTION BY HIGH-SPEED IMPACT AND PULSE LASER ACTION

Kugotova A.M., Kunizhev B.I.
Kabardino-Balkarian State University

1t has been shown in this paper that the use of the laser pulses is more effective in creating conditions for the
split destruction compared to the high-speed impact in spite of the fact that the general scheme of percolation of the
hydrodynamical processes remains the same in both cases. The conclusion has been deduced that the mechanisms of
the crater formation and of the destruction at these impulse shock impacts differ in a great extent.

Keywords: crater formation, high-speed impact, polymethylmethacrylate, brittle destruction, axial strain,
depth of a crater.

YK 662.2-39

HEUJEAJBHBINA PEXXUM XUMHUUYECKOT'O IPEOEPA3OBAHMS RDX
B HMWJIMHAPUYECKHUX OBPA3IAX

*$SIuxoBckuii b./1., |Mmmnc1<nﬁ B.B.|, AnanbeB C.10O.

Oobvedunennoviit uncmumym evicokux memnepamyp PAH

*yiy2004@mail.ru

IIposedeno sxcnepumenmanbroe onpeodenerie CKOpoCmu YOapHO-60JHOB020 XUMUHECK020 NPeodpazosanus
nopouwkoodpaznoeo RDX ((CH,);N3(NO,)3) 6 yununopuyeckux oopasyax pasHol nioOmMHOCMU 8 OUANA30He U3Me-
Henus ouamempa 10-36 mm. Dxcnepumenmanvhvie pesyivmanvl NPOAHATUIUPOBAHBL 8 PAMKAX 0OUENPUHSIMbIX
IMAUPUHECKUX COOMHOUEHULL O 3ABUCUMOCTI CKOPOCTU YOAPHO-BOIHOB020 NPeodpazosanus oo om niomHo-
cmu, b0 om duamempa odopaszya. Ha ocnose ananuza nonyyenst 08a 3K8UBANICHMHBIX 8 2e0MEMPULECKOM Npeo-
cmagneHuy COOmHowenUs, 060owarouue YHKYUOHATLHYIO C8513b HA36AHHBIX RAPAMEMPO8 00pA3YdA.

KiroueBnble ciaoBa: YAapHBIC BOJHBI, XUMHUYCCKUC HpeO6pa30BaHI/I$I, Henz[eaanHﬁ peXxuM, DUIUHAPU-

YECCKHUEC 06pa3u1,1.

NONIDEAL REGIME OF CHEMICAL CONVERSION OF RDX IN CYLINDRICAL SAMPLE
Yankovskiy B.D., Milyavskiy V.VJ, Anan’ev S.Yu.

Joint Institute for High Temperatures RAS

Experimental definition of speed of chemical conversion of powdered RDX ((CH,);N3(NO,)s3) induced by shock
wave in cylindrical samples of different density in the range 10-36 mm of diameter change is carried out. Experimental
results in the framework of standard empirical relations about dependence of speed of shock-wave conversion or from
density or diameter of a sample are analyzed. On the basis of the analysis two relationship are received which general-
ize functional connection of named parameters of a sample and are equivalent in geometrical form.

Keywords: shock waves, chemical conversion, a nonideal regime, parameters.



VJIK 539.3

HNCCIEAOBAHUE ITPOLECCA ITPOBUTHUSA CJIOUCTBIX ITPEI'PAJI
YAJIMHEHHBIMMU YJIAPHUKAMMU

|F0pe.111>c1cm”4 B.A.|, ‘Opaos MLIO., Opaos F0.H., Boromosios I'.H.

Hayuonanonutii uccneoosamenvckuit Tomckuii 2ocyoapcmeeHHblil yHUGEPCUMEN
* .
orloff m@mail.ru

IIpeocmasnenvl pe3ynbmamul YUCIEHHBIX UCCIE008AHUL NpOYecca NPoOUmMUs YOTUHEHHBIMU YOaPHUKA-
MU crnoucmuix npeepad. B kauecmee yoapHuxos 6vi0panvl 0OUHAKOSbIE HO MACCe U OUAMempy CmaibHble Yu-
JIUHOPBL € PA3TUYHBIMU hopmamu 20106HbIX Yacmeu. Obbekm uccied08aHuss — Mo mpexciolinvie npeepaovl ¢
OONOTHUMENLHBIM «VCUTUBAIOWUM» CILOEM, KOMOPbILL PACNONA2ANC 8 PA3IUYHbIX Yacmax npezpaosi. Cepus
BLIYUCTUMENLHBIX IKCHEPUMEHMO8 NPOBEOeHad 8 0CeCUMMEMPUUHOU NOCMAHO8Ke NPU NOMOWU NOJb308aAMENb-
CKO20 MHO2OQYHKYUOHATLHORO NPOSPAMMHO20 KOMNAEKCA Ol pacuema OUHAMUYECKUX MHO2OKOHMAKMHbIX
saday M/ITT. Pesynbmamovl npugedeHsvl 6 6uoe mMeKywux KOHQGUaypayuil 63aumMooeiicmayomux mej, a makice
epaguxos u mabauy.

KuroueBble ci10Ba: MOEb, METO/, pacueT, yaap, yIapHUK, Iperpaaa, IpoOuTHe.

THE INVESTIGATION OF THE PROCESS OF PENETRATION OF
LAYERED BARRIERS LONG PROJECTILES

Gorelsky V.AJ, Orlov M.Yu., Orlov Yu.N., Bogomolov G.N.

Tomsk State University

The results of numerical studies of the process of penetration of elongated projectiles laminated targets
are presented. The projectiles were the same mass and diameter steel cylinders with various forms of warheads.
The object of research are three-layer barrier with additional "reinforcing"” layer. The layer was located in
different parts of the barriers. A series of computational experiments carried out in axisymmetric formulation
using the software package. The results are given in the form of the current configurations of the projectile and
barriers, as well as graphs and tables.

Keywords: model, method, numerical, impact, projectile, plate, penetrating.

VJIK 539.379.4

JOKAJIM3AIUA IINIACTUYECKOMN TE®OPMAILIMA B OKPECTHOCTHU MUKPO-
W HAHOPA3MEPHBIX ITOP ITPU BBICOKOCKOPOCTHOM JE®OPMAIIMA METAJLJIOB

Bopoo6bes F0.B., Maiiep A.E.

Yenabunckuii 20cyoapcmeeHHblil yHueepcumem

*
mayer@csu.ru

B oannoii cmamve npeocmasnenvt pesyrbmamsl KOHMUHYAILHO20 (HA OCHOBE MOOeaU OUCTOKAYUOHHOU
RAACTMUYHOCTIU) U MOAEKVIAPHO-OUHAMUYECKO20 MOOeAUPOBANUS BbICOKOCKOPOCHHOU NAACMU4ecKol depop-
mayuu memannog ¢ nopamu. Tloxazarno, 4mo nopsl GbICMYNAIOM 8 KA4ecmee KOHYEHMpamopos HaAnpsdiCeHull u
BbIZLIBAIOM JIOKATUZAYUIO NAACIUYECKO20 MEYeHUsT HA MACUmadax MHO20 00abuie COOCMBEEHHbIX PA3MEPOS.
Dpgexmugnocmsp nopevl Kax UHUYUAMOPA TOKATUZAYUU CYUECTNEEHHO DOoNbuLe, YeM IPHeKmusHocms 603my-
WeHUs NOsL NIOMHOCIU OUCTOKAYUTL UTU MeMNePamypbl, UCCLE008AHHbIX PAHEE.

KaroueBble ciioBa: JOKanu3ausl IacCTHYECKON neopMaIiy, MEeTalll, OPhl, KOHTHHYaJIHbHOE MO/ICIIH-
pOBaHKE, MOJIEKYJIAPHAS JUHAMUKA.



LOCALIZATION OF PLASTIC DEFORMATION IN SURROUNDS
OF MICRO- AND NANO-PORES AT HIGH STRAIN RATES IN METALS

Vorobyov Yu.V., Mayer A.E.
Chelyabinsk State University

In this paper we present the results of the continuous modeling (based on dislocation plasticity model)
and molecular dynamics simulations of high strain rate plastic deformation of metal with pores. It is shown that
pores act as stress concentrators which cause localization of plastic flow at the spatial scale much larger than
their size. Effectiveness of pore as a localization initiator is much higher then the effectiveness of perturbations
of dislocation density and temperature, which were studied before.

Keywords: localization of plastic deformation, metal, pore, continuous modeling, molecular dynamics.

YK 536.2

TEPMOJIWHAMMWYECKHE CBOVMCTBA JIATYHHM ITIPU BLICOKHUX
TEMIIEPATYPAX B PAMKAX MOJIEJIA XAPTPHU — ®OKA — CJIDTEPA

"Kanarckmii M.A., Xumenko K.B.

Oobvedunennviit uncmumym evicokux memnepamyp PAH
Mockosckuit puzuko-mexnuuecKuii UHCMUmym

*makkad@vandex.ru

Tlpedcmaenenvl Hekomopbvie pe3yibmamvl pacuemos MepMOOUHAMUYECKUX XAPAKMePUCIUK JIamyHu
JIA90-1 (cnnasa medu 90 % no eecy, yunka 9 % no eecy u amomunus 1 % no ecy) npu 8blcoKUx memnepamypax
no modenu Xapmpu — @oxa — Cnomepa. [Iposooumcs ananuz 83aumooeticmsusi seuwiecmea mManoi 0006aexku (amo-
MUHUSL) C OpYyeuMu KOMINOHEHMAaMU CHAA8A. J[aHO CPABHEHUe PACYemMHbIX XaAPAKMEPUCMUK C Pe3yTbmamamu opy-
2UX meopemuyeckux nooxo008: mooenu Tomaca — @epmu u Mooenu NOCMOSIHHOU NIOMHOCTU JJIEKWPOHOS.

KuioueBble ¢j10Ba: KBaHTOBO-CTATUCTHYECKUE pacUeThl, MoJienb XapTpu — @oka — CiaTepa, Mojieh
Tomaca — @epwmu, cras, TaTyHb, ME/Tb, [IMHK, ATFOMUHUAN, BBICOKHE TEMITEPATYPHL.

THERMODYNAMIC PROPERTIES OF BRASS AT HIGH TEMPERATURES
IN THE FRAMEWORK OF HARTREE - FOCK - SLATER MODEL

Kadatsky M.A., Khishchenko K.V.

Joint Institute for High Temperatures RAS
Moscow Institute of Physics and Technology

Some results of calculations of thermodynamic properties of brass LA90-1 (alloy of copper 90 % by
weight, zinc 9 % by weight, and aluminum 1 % by weight) at high temperatures in the framework of Hartree —
Fock — Slater model are presented. Interaction of substance of small addition (aluminum) with other compo-
nents of the alloy is analyzed. Calculated characteristics are compared with results of other theoretical ap-
proaches: Thomas — Fermi model as well as constant-electron-density model.

Keywords: quantum-statistical calculations, Hartree — Fock — Slater model, Thomas — Fermi model, al-
loy, brass, copper, zinc, aluminum, high temperatures.

YK 534.222

HCCJIEJOBAHHUE BJIUAHUSA JJINATEJBHOM TEPMOOBPABOTKH
HA JETOHAIIMOHHBIN AJIMA3OCOJAEP KA MATEPHUAJI

*Kopeu A.S[.l, KopoabkoBa I/I.B.z, Kpsbuios A.CH , MupoHoB E.B.l, PaGuesckuii E.B.

"Cubupcxuii gpedepanvuuiii ynusepcumem
HXXT KHI] CO PAH
‘Uncmumym pusuxu, KHI] CO PAH



“korets1947@rambler.ru

C yenvio uccnedo8anusi UsMEeHeHUll, NPOUCXO0AWUX 8 CPYKMYPe YaCmuy, NOAYYEHHbIX 6 8bICOKOIHEP2e-
MUYeCKUX YCI08USIX 63pbled, OblLIA NPOU3BEOeHAd MepMO0bpabomKka 00pazyo8 0emoHAYUOHHO20 AIMA3Z0CO0ep-
Jrcauieco Mamepuana 8 UHmMepsane maxK HAa3vleaemozo «Kucaiopoonozo oxuay 430 °C. Ilpodondcumensrocms
mepmoobpabomxku usmensnrace om 0,5 uaca 0o 48 uacos. bvinu npogedenvl sKcnepumenmuvl U NPOAHAIUIUD-
oeanvl pesynomamel MK-noznowjenus, KoMOUHAYUOHHO20 PACCESHUSL C8ema, PEHM2EHOBCKOU OUPparyuy u ou-
HAMU4eCcKo20 paccesiHiusl ceema mepmooopabomanusvix oopasyos.

KuiroueBble cjioBa: JCTOHAIMOHHBIA CHHTE3 MaTepUaJiOB, CTPYKTypHAass HEOTHOPOIHOCTh, TETOHAIIMOH-
HBII anMa3zocoaepxKalui MaTepua.

RESEARCH INTO INFLUENCE OF CONTINUAL THERMAL TREATMENT
ON THE DETONATION DIAMOND-CONTAINING MATERIAL

Korets A.Ya.!, Korolkova 1.V.2, KrylovA.S.?, Mironov E.V.!, Rabchevskii E.V.?

'Siberian Federal University
’Institute of Chemistry and Chemical Technology SO RAS
*Institute of Physics SO RAS

Thermal treatment of detonation diamond-containing material in the interval of so-called «oxygen win-
dowy» 430 C to investigate changes in the structure of the particles obtained under explosion conditions was
performed. The duration of the thermal treatment varied from 0.5 to 48 hours. Infrared and Raman experiments
and data of X-Ray diffraction and dynamic light scattering of the treatment samples were carried out.

Keywords: detonation synthesis, structural heterogeneity, detonation diamond-containing material.

YK 533.92; 537.562
KOHBEPCUS CEPOYIJIEPOJA B HECAMOCTOSATEJIBHBIX
N CAMOCTOATEJIBHBIX UMITYJIBCHBIX PA3PSAIAX B BO31YXE
Kysnenos /I.JI., Cypkos 10.C., YBapun B.B., ®unaros U.E., Yroguukos I'.I'., Hukugopos C.A.
Hucmumym snexmpogpuzuxu Ypanvcxkozo omoenenus Poccuiickoi akademuu Hayk

kdl@jiep.uran.ru

Tlpusedenvl pesynomamvl IKCNEPUMEHMATILHBIX UCCACO08AHUIL NPOYECCO8 KOHBEPCUU Cepoyeiepood 6
6030yxe No0 OeliCmeUem UMNYIbCHO20 HeCAMOCIMOIMENbHO20 PA3Ps0d, UHUYUUDYEMO20 IAEKMPOHHBIM NYUKOM.
Hcenedosano enusnue HanpsiceHHOCMU 3IeKMPUYecKo2o0 Hos 8 paspsioe HA IP@PexmugHocmsb KOHEEPCUU.
Cosz0ana ycmano8ra 015 UCCied08aHuUsi KOHEEPCUU Cepoyeiepood 8 nidame, co30a8aemoli CMpUMEPHbIM KOPOH-
HulM paspadom. OOHapyIiIceHo eIUsHIE KOHYSHMPAYUl cepoyanepood 8 030yxe Ha RApamempuvl opmupyemou
CMPUMEPHOU KOPOHD.

KiroueBble ciioBa: CEpOoYyTiICpoa, KOHBEPCHsI, HECaMOCTOSITCIILHBIN pas3psaa, CTpuMEepHad KOpoHa, Iuiasma.

CARBON DISULFIDE CONVERSION IN NON-SELF-SUSTAINED
AND SELF-SUSTAINED PULSED DISCHARGES IN AIR

Kuznetsov D.L., Surkov Yu.S., Uvarin V.V, Filatov L.E., Ugodnikov G.G., Nikiforov S.A.
Institute of Electrophysics of the Ural Branch of the Russian Academy of Sciences

Results of experimental researches of processes of carbon disulfide conversion in air under action of
pulsed non-self-sustained discharge initiated by electron beam are presented. An influence of electric field
strength in the discharge on efficiency of the conversion was investigated. An installation for research of carbon



disulfide conversion in streamer corona generated plasma is created. An influence of carbon disulfide concen-
tration in air on parameters of the formed streamer corona is discovered.

Keywords: carbon disulfide, conversion, non-self-sustained discharge, streamer corona, plasma.

YK 533.92; 541.15
JEUCTBUE BBICOKOHEPTETUYHOI'O ITYYKA SJIEKTPOHOB
HA 9KOTOKCHUYHBIE XJIOPCOAEPKAIIUE COEAJUHEHMUS B CJIOE AJICOPBEHTA
“®unaros U.E., Huxudopos C.A., Cypkos 10.C., YBapun B.B.
Hucmumym rnekmpogpuzuxku Ypanvckozo omoenenuas PAH
*fil@iep.uran.ru

B pabome npugedensi pe3ynbmamsi uUccie008aHus 6030eUCMBUSL BbICOKOIHEPLEMUUHO20 NYYKA JJIeKMPO-
HOG Ha XNOpeHonbl U NoAUXIopoOUpeHUnbl 6 cloe adcopbenma. Ananus npoOyKmos npespaujerus GbINOaHAICA
€ NOMOWBIO XPOMAMOMACC-CNEKMPOMempU1ecko2o memood. Ilokazanvl OCHOHble HANPABNEHUs NPeBPAaAUYeHUs
Xnopperonos u noruxnopougperunos 8 cioe adcopbeHma: oKucieHue, 0exaopuposanue u Muspayus Xiopd.

KiiroueBble cjioBa: My4OK 3JEKTPOHOB, KOHBEPCHSI 3KOJIOTHYECKUX TOKCHHOB, PEaKIMU B CJIOE aACop-
OeHTa, NoIMXJIOpEeHOIIBL, TONUXI0pOudeHnsIbI, XpomMaToMacc-ciekrpomerpusi, PCB, GC/MS.

ACTION OF HIGH-ENERGY ELECTRON BEAM ON ECOTOXIC
CHLORINATED COMPOUNDS IN ADSORBENT LAYER

Filatitov L.E., Nikiforov S.A., Surkov Yu.S., Uvarin V.V.
Institute of Electrophysics UB RAS

This paper presents the results of research on the action of high-energy electron beam on chlorophenols
and PCBs in the adsorbent layer. Analysis of the transformation products is made with help of GC/MS method.
The basic directions of the transformation of chlorophenols and polychlorinated biphenyls in a layer of adsorb-
ent are: oxidation, dechlorination, and migration of chlorine atom.

Keywords: electron beam, conversion of environmental toxins, reaction in adsorbent layer, polychloro-
phenols, polychlorinated biphenils, chromatography-mass spectrometry, PCBs, GC/MS.

VJIK 537.528

JYTOBOM PA3PS ] B MUHEPAJIBHOM U OPTAHUYECKOM MACJIE

Japbsin JI.A.I, Ko3zsoB A.B.z, KotoB A.B.z, [MoBapemkun M.H.z,
Hoaumyk B.I1.2, “Illypynos A.B.%, Illypynosa H.IL.2

1340 «Texnuueckasn uncnekuyua E3Cy
2 o«
Obvedunennvlii uncmumym evicokux memnepamyp PAH

*shurupov@fites.ru

IIpeocmasnenvl sKCnepuUMeHMANbHblE UCCIE008AHUSL 0Y208020 PA3PAOA 8 PA3IUUHBIX MACIAX 8 YCI0BUAX,
Peanusyiouuxcs. npu KOPpOMKOM 3aMbIKAHUU 6 8bICOKOBONLIMHOM MACIOHANOIHEHHOM 2NeKMpPOooO0pPYO08AHUU.
Tox paspsioa 0o 15 kA, orumenvrocme paspada oxono 9 mc. Ilonyuenvt danuvie 0 801bM-AMNEPHOU XapaKme-
pucmuke paspsaoda, 0asieHuu 8 HCUoOKocmu, Kodgguyuenme 2azoodpazosanus. l[lpusedenst oyenxu napamems-
Ppos niasmul 6 dyee.

KiroueBble ciioBa: ,Hyr‘OBOﬁ pa3psan, U30JIAUUOHHAs KUJAKOCTh, UMITYJIbCHOC JaBJICHUC.



ARC DISCHARGE IN MINERAL AND ORGANIC OIL

Darian L.A.", Kotov A.V.2, Kozlov A.V.%, Povareshkin M.N.%,
Polistchook V.P.2, Shurupov A.V.%, Shurupova N.P.?

'JSC «UES Technical Inspectiony
*Joint Institute for High Temperatures RAS
Experimental researches of arc discharge in a variety of oils are presented. The tests conditions were
typical for the short circuit in high-voltage oil-filled electrical equipment. Discharge current was up to 15 kA,
the duration of the discharge was about 9 milliseconds. Data on current-voltage characteristic of the discharge,
pressures in the fluid, and the rates of gas formation were obtained. Estimations of plasma parameters in arc
have been presented.

Keywords: arc discharge, insulating liquid, pulse pressure.

YK 537.523

BO3MOXKHBII MEXAHU3M OTPBIBA MAKPOUYACTHII
C KATOJA B CTPUMEPHOM PA3PAJIE

*HeqepRnH B, Bacuasik JI.M., Beruunun C.I1., MoJsioTtkoB B.H.
Oobvedunennviit uncmumym évicokux memnepamyp PAH
“vpecherkin@yandex.ru

Hccneoosan nonapuszayuoHHblLil MEXaHU3M 3apAOKU MAKPOHYACUY, CEA3AHHBLIL C pa30eeHueM 3apsaod Ha
NOBEPXHOCMU YaACIUY NOO OeliCMBUeM CUTbHO20 BHEWHe20 NeKmpuyeckoeo noas. llokazana 603mMOiCHOCHb
NONYYeHUs IKCMPEMANbHO BbICOKUX 3HAYUEHUU 3apsA0d HA MemAaiiudyeckux u OudeKmpuiecKux yacmuyax npu
ammocghepHom dasneHuy 8 8030yxe 8 00HOPOOHOM INEKMPULECKOM noJie ¢ HanpsicenHocmuio Ey ~ 1—10 kB/cm.

KioueBble clioBa: Makpo4acTuIla, KOPOHHBIN pa3psill, CTPUMED, TOJISPU3ALIUSL.

THE POSSIBLE MECHANISM OF MACROPARTICLE
EJECTION FROM THE CATHODE IN STREAMER DISCHARGE

Pecherkin V.Ya., Vetchinin S.P., Molotkov V.I., Vasilyak L.M.
Joint Institute for High Temperatures RAS

We are studied polarization mechanism of particle charging, which is acted to the separation of charge
on the surface of particles under the influence of the strong external electric field. The possibility of extremely
high values of the charge on metal and dielectric particles in the air of atmospheric pressure in the homogene-
ous electric field with the strength of 1-10 kV/cm is showed.

Keywords: particulate, corona discharge, streamer, polarization.
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HCCJIEJOBAHHUE ITPOUECCOB ITIOJIYYEHUS HAHOYACTHL BJTAI'OPOJHBIX METAJLJIOB
IIPU JIABEPHOM BO3JIEUCTBUU HA MUILIEHU B ) KNJIKUX CPEJAX

'Apakensin C.M., ‘Uruna T.E., 'Kyrposckas C.B., 'Kyuepuk A.O.",
lml/lpKl/IH JLA., '"Maxanosa E.JO., 'BoskoBa A.1O., 3H0Bapl—lﬂllbll—l M.E.

' Braoumupckuii zocydapcmeennwiii ynugepcumem
um. A.I'. u H.I'. Cmoaemosvix
*JlaGopamopus Xyéepma Kypvena ¢ Cenm-Imuoene
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*kucherik@vlsu.ru



B pabome npeocmasnenv pe3ynbmamul uccae008aus NPoYecco8 PopMuposanus HaHo4acmuy O1a20pOOHbIX
memannos (Au, Ag), nomewjennvix 6 scuokocmy. /st noayyeHus KoIOUOHbIX pAcmEopos HAHOUACHIUY, UCNOTb3060-
HO HenpepblsHOe/K6a3UHenpepbIBHOe Na3epHoe usydenue ymepennoti unmencusnocmu I = 10"~10°Bm/cw’. Hecne-
008aHA 3A8UCUMOCTb PA3ZMEPOE NOTYYAEMbIX YACMUY OM YCI08UlL IA3EPHO20 8030eliCIBUs U 6b100pa selyecmsa
AHCUOKOU (hazvl hopmupyemozo Koaouoa.

KiroueBnble ciioBa: JIa3€pHOC BO3JICHICTBHC Ha B€IICCTBO, KOJJIOMAHBIC CUCTEMbI, HAHOYACTHIIbI Gmaro-
POAHBIX MCTAJIOB.

STUDY OF PRODUCING NOBLE METAL NANOPARTICLES
BY LASER IRRADIATION OF TARGETS IN LIQUID MEDIA

]Arakelyan S.M., Itina T.E., 1Kutrovskaya S.V., 'Kucherik A.O., 'Shirkin L.A.,
'Mahalova E.Yu., 'Volkova A.Yu., *Povarnitsyn M.E.

'Stoletovs' Viadimir State University
*Hubert Curien Laboratory Saint-Etienne
3 Joint Institute for High Temperatures RAS
The paper presents the results of investigations of the formation of nanoparticles of noble metals (Au, Ag)
in liquids. For nanoparticle generation in colloids, a continuous-wave/quasi-continuous-wave laser radiation of

moderate intensity I = 10°—10° W/em’ is used. The dependence of the nanoparticle size on the parameters of la-
ser radiation and choice of the liquid phase substance is investigated.

Keywords: laser-matter interaction, colloidal systems, nanoparticles of noble metals.
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MOJAEJIMPOBAHUE PACITPOCTPAHEHUSA YJIAPHBIX BOJIH
1O NOJIUMMETHJIIMETAKPUJIATY

ITonoBa T.B.l, *Maiiep A.E.', XHIIEHKO K.B.

1 < o
YenabuncKkuil 20cyoapcmeenHblii yHugepcunment
2 o
O6vedunennvtit uncmumym vicokux memnepamyp PAH

*mayer@csu.ru

Ha ocnose mooeneii esazkoynpyeux cped Dotiema u Maxceenna nposooumcs Mooeuposanie 8blCOKOCKOpo-
CMHO20 COYOapeHUs NIOCKUX NIACMUHK U3 noaumMemuimemaxpuiama. Paccuumanvt npogunu cxopocmu c60600-
HOU HOBEPXHOCMU U CKOPOCTb YOAPHOU 80IHbL NPU PASHBIX CKOPOCHSX COYOAPEHUs, NPEOCMABIEHbI Pe3YIbManibl
CPABHEHUS YUCTIEHHBIX PACYEMO8 C IKCHEPUMEHMATbHbIMU Oannbimu. Moders Makceenia ¢ nocmosiHHbimM epeme-
HeM penakcayuu nosgojisiem Onucams CMpyKmypy QpoHma yOapHoU 60Hbl, GOJIHA PA3PENCEHUT ONUCHIBACTCS]
CYWeCMBEHHO Xydice. Yuem 8A3KOYNpY2Ux CE0UCE MAMepuala no360Jsaem iyyuie onucams 3a6UCUMOCINb CKOPO-
cmu yOapHoUl 0IHbL OM CKAYKA CKOPOCMU 8elecmaa Ha Hell 8 001acmu MAablx CKOpOcmell coy0apeHus..

KiroueBnble cioBa: NMOJIMMCPHBIC MATCpUAJIbl, MTOJIUMCTUWIMCTAKPWIIAT, YAAapHasd BOJIHA, CKOPOCTH CBO-
60,Z[H0ﬁ MMOBCPXHOCTH, BABKOYIIPYTHUC CPEAbI, MOCIIb Makcsemna.

MODELING OF SHOCK WAVE PROPAGATION IN POLYMETHYLMETHACRYLATE
Popova T.V.', Mayer A.E.", Khishchenko K.V.?

' Chelyabinsk State University
2Joint Institute for High Temperatures RAS

High-velocity impact of plane plates of polymethylmethacrylate is modeled basing on viscoelastic medium
models of Voigt and Maxwell. Calculated profiles of the free-surface velocity and the dependence of the shock-
wave velocity upon the particle velocity jump are compared with experimental data. Maxwell model with con-
stant relaxation time allows us to describe the structure of the shock wave front, rarefaction wave is described



significantly worse. Taking into account the viscoelastic properties of the material allows one to describe better
the dependence of the shock-wave velocity upon the particle velocity jump at low velocities of impact.

Keywords: polymer materials, polymethylmethacrylate, shock wave, free-surface velocity, viscoelastic
media, Maxwell model.
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HNCCIEAOBAHUE JUHAMUKHU SJIEKTPOHOB
B NOHU30BAHHBIX HAHOPA3SMEPHBIX KJIACTEPAX

Beictpsrii P.I.", *“Mopo3os U.B. "

'O6veounennvii uncmumym evicoxux memnepamyp PAH
’Boicuwian wkona akonomuxu, HUY
‘Mockosckuii puzuxo-mexnuuecxkuii uncmumym, HUY

*morozov@ihed.ras.ru

Memooom MoneKkyIapHOl OUHAMUKY UCCTIe008AHbL OCHOBHBIE MOObI KOJIEKMUBHBIX KOACOAHUU 3/1eKmpo-
HO8 8 HeudeanbHOU HaHONIA3Me, 00PA306aAHHOU NPU 6030elUCMBUU HeMMOCEKYHOHBIX N1A3ePHBIX UMNYIbCO8 HA
Memannuyeckue Knacmepuvl. Onpedenenvt OMHOCUMENbHbIe AMNAUMYObl U Yacmomsl Konebanui Mu u niazmen-
HbIX KOJIeOaHUll (N0BEPXHOCIHBIX U OOBEMHBIX NIA3MOHO08) 8 3A8UCUMOCIU OM pA3Mepa Klacmepa 8 OUana3oHe
om 55 0o 10° amomos. Haiideno nopozoeoe 3navenue pasmepa Kiacmepad, npu KOmMopom 603MONHCHO 603HUKHO-
genue niasmennvix Konebanui. Pe3ynomamosl MoOenuposanus KauecmeeHHo CONOCMAagienbl ¢ IKCHepUMEeHMamu
nO 001YHeHUI0 KIACMEPO8 08YMsL IA3ePHbIMU UMNYIbCAMU NO cxeme pump-probe.

KiroueBnble ciioBa: MOJICKYJIsIpHasd AUHaAMHUKa, METAJUIMYCCKUE KIIACTEPHI, JIa3€pHasa IjiazMa, 00BEMHEIE
IJIa3MOHBI, TOBECPXHOCTHBLIC IJIa3MOHBI, PE30HAaHC MI/I, HECUACAJIbHasi I1j1a3dma, rpa(pnqecxne YCKOPUTCIIHN.

STUDY OF ELECTRON DYNAMICS IN IONIZED NANOSIZED CLUSTERS
Bystryi R.G. ", Morozov L.V."*?

! Joint Institute for High Temperatures of RAS
’Higher School of Economics, State University
’Moscow Institute of Physics and Technology, State University

The method of molecular dynamics is used to study the dominant collective oscillation modes of electrons
in nonideal nanoplasmas created by an impact of femtosecond laser pulses on metal clusters. Relative ampli-
tudes and frequencies of Mie and plasma oscillations (surface and volume plasmons) are obtained depending on
the cluster size ranging from 55 to 10° atoms. A threshold value of the cluster size is found when the plasma os-
cillations can be observed. The simulation results are compared qualitatively with the experimental results for
the cluster irradiation by two laser pulses with respect to the pump-probe scheme.

Keywords: molecular dynamics, metal cluster, laser plasma, volume plasmon, surface, plasmon, Mie
resonance, nonideal plasmas, GPGPU.
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