2010 — Ne3

251

HAYHHAA )KXN3Hb

Cenbmoii MexaoyHapoaHbI Hay4YHbIA CEMUHAP
«MaTemaTnyeckme mogenn n MmogenupoBaHue
B la3epHO-nja3MeHHbIX npoueccax»

26 o 30 auBapsa 2010 1. cocrosnca Cepn-

MoJ Me>kAyHapOAHBIN HAYYHbI CEMMUHAP
«MaremaTuieckne MOAEAN ¥ MOAEAMPOBAHIE B
Aa3epHO-MAA3MEeHHbIX Iporeccax». HaydHbrit
cemuHap npoBopuAcs VHCTUTYTOM MaTemMaTH-
geckoro mopeanposanus (IMM) PAH coswme-
CTHO ¢ KaeApOIt MaTeMATHIECKOTO U KOMIIbIO-
TEPHOTO MOAEAMpPOBaHMA M MaremaTnieckum
IeHTPOM MH(OPMALMOHHBIX TeXHOAOTHII 1 MO-
AeanpoBaHus MOCKOBCKOTO T'yMaHMTapHOTO
yHUBEpCUTETAa NPK HOAAepsKKe Poccumiickoro
doHAa (DYHAAMEHTAABHBIX MCCAEAOBAHMI
(mpoekt Ne10-01-06006 r), Mucruryra obueit
¢usurn um. A. M. IIpoxoposa PAH u Vuu-
Bepcurera UepHOropmy moaA IpeACeAaTEAbCT-
BOM A-pa (pu3.-Mart. HayK, 1pod., 3aBeAYIOL[ero
cekropom VUMM PAH B. Y. Masxkykuua. Ha
ceMyHape paGoTaAy ABe CEKLMIL: CEKLUA MaTe-
MaTUYECKMX MOAEAEN ¥ MOAEAMPOBAHMUS B Ad-
3epHO-IIAA3MEHHBIX IPOLeccax; CeKIuI MOAe-
AMPOBAHMA B €CTECTBEHHBIX M T'yMaHUTAPHBIX
HayKax.

B paGore MeskayHapOAHOTO ceMyuHApa IIpH-
HAAYM ydacTie 6oaee 80 M3BECTHBIX YYEHBIX W3
na™i crpan: Pocenn, Yeproropun, boarapun,
Opanuun u Ascrpun. Poccnitckas cropona 6si-
Aa IpEeACTaBAeHa COTPYAHMKAMY AEBSITH MH-
cruryroB PAH u gersipex Bysos: Mucrury-
Ta MareMaTHieckoro mopeanposanus PAH,

r. Mocksa; MWMucturyra o6meit pusnrn
um. A. M. IlIpoxoposa (JIO®) PAH, r. Mock-
Ba; JIHCTHTYyTAa OpPMKAAAHON MaTeMaTUKH
um. M. B. Keapprma (MIIM) PAH, r. Mocksa;
Uucrnryra npukaapson dusuxu (VIIIO) PAH,
r. Huwxumit Hosropoa; Mucturyra Tenrodpu-
3uky IKcTpemarpubix cocrosuuit (MTOC)
PAH, r. Mocksa; VMucruryra npobiem Aa-
3epHBIX ¥ MH(POPMALMOHHBIX TEXHOAOTHIL
(UITAUT) PAH, r. Tpounx; Haydso-uccaepo-
BAaTEABCKOTO MHCTUTYTA CHCTEMHBIX MCCAEAO-
sarmit (HMMCH) PAH, r. Mocksa; Mucruryra
mMuposoit auteparypsl um. A. M. Toppkoro
(UMAMN) PAH, r. Mocksa; MucTnTyTa BCeo6-
wett ucropun (VIBU) PAH, r. Mocksa; Mesxay-
HAPOAHOTO Aa3ePHOTO LeHTpa ¥ Ppuamdecko-
ro ¢axyasrera MI'V um. M. B. Aomonocosa,
r. MockBa; MockoBckoro ¢usuko-Texuuyec-
koro uHcturyra (MOTH), r. AoaronpyaHsii;
MOCKOBCKOTO MHCTUTYTa PAAMOTEXHUKH IAEK-
tpounku u asromatuku (MMUPDA TV),
r. MockBa; MOCKOBCKOTO TyMaHMTapHOTO
yunsepcutera (MocI'V), r. Mocksa. Opanipio
IpeACTaBASIAM COTPYyAHUKH [loanTexHnyeckon
koAbl (Ecole Polytechnique), r. ITapusk, Yep-
Horopuio — VHusepcurera YepHoropumn,
r. [Toaropnua, boarapuio — MuctnTyTa MaTema-
™iky 1 uHbOpmMaTuky Boarapckoit akapemun
nayk (Institute of Mathematics and Informatics
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Bulgarian Academy of Sciences), Ascrpuio —
BeHCKOro TeXHOAOTMYECKOTO YHIBEPCHUTETA.

CemyHap Havaa cBowo pabory 27 sauBaps
B 3aae Yuenoro cosera Mocl'V. C mpusercr-
BEHHBIM CAOBOM K TOCTAM CeMuHapa oGparu-
AVCbh: IPOpeKTOp 1o HaydHoit paGore MocI'V
npod. Baa. A. Ayxkos, aupexrop UMM PAH
qaen-koppecnorpent PAH, npog. b. H. Yer-
BepPYLIKMH, A-p (p¥3.-MaT. HAayK, 3aMECTUTEAb
anpekropa no Hayke VOO PAH C. B. Tap-
HoB, npeacepatrear Qopyma mpodeccopos
Yepuoropun npod. Kapro [lasuuesnu (Yep-
HOTOPHSA).

C maeHapHBIMM AOKAAAAMM B CEKLMM Mate-
MaTHYIECKUX MOAEAEN U MOAEAMPOBAHNUA B Aa-
3€pPHO-IIA@3MEHHBIX NPOIECCcax BBICTYIMAM:
qa.-kopp. PAH, npod. B. U. Kownos, 4a.-kopp.
PAH, npod. A. M. Ceprees (MII® PAH), 4a.-
kopp. PAH, npod. C. I'. T'apanun, 3amectures
anpekropa no nayke IO® PAH, A-p ¢pus.-mar.
nayk C. B. T'apHoB, 3amecTuTeAs npeacepare-
A1 POOIU, a-p dus.-mat. Hayk A. M. JKearu-
KOB, A-p m3.-mat. Hayk, npod. B. A. Tacu-
AOB, A-p ¢us.-mar. Hayxk, npod. B. M. Ma-
skykuH, npod. B. M. Kasyc (MMAUM PAH),
npod. 3. A. Yekannesa (VIBV PAH).

Cexunst MOAEAMPOBAHMA B €CTECTBEHHBIX
M TYMaHMTapHBIX Haykax paGorara 28 sHBa-
ps. PaGory cexuyu otrpsia mpod. K. ITasuye-
Bud. Ha cekymn 6piao cperano 11 HaydHbIX
AOKAAAOB.

B xoae Tpex AHeil 3acepaHWIl HA ABYX CeK-
unsax ObIA0 3acaymano 6oaee 50 HaydHBIX AO-
KAAAOB. Y9YaCTHMRAMM HAyYHOTO CeMMHapa
aHAAM3UPOBAAMCH MAaTEMAaTHYECKUE MOAEAN
M PEe3yAbTAaThl MOACAMPOBAHMUS, MOAYYECHHbIE
B OCAEAHVE TOABI B GBICTPO PACIIMPSIONLENCS
¥ IIporpeccupyomeil 06AaCTy CUABHO Hepas-
HOBECHBIX Aa3epPHO-IAA3MEHHbIX NPOLECCOB;
npuMeHsemsiit u paspabarsiBaemsiii SOFT-
WARE; skcnepumeHTarbHbIE MCCAEAOBAHM,
CBMAETEABCTBYIOL[}E O HEOOXOAMMOCTH IIPUMe-
HEHMS METOAOB MAaTeMaTHYeCKOTO MOAEAMPO-
Banusi. B xoae paboThI ceKImy MOAEAMPOBAHUS
B €CTECTBEHHBIX ¥ I'YMaHUTAPHBIX HayKaX y4a-
CTHMKaMM ceMyHapa ObiAM 0GO3HAYEHDBI Ha-
IpPaBAEHNS Pa3BUTHUS MAaTEMATHIECKOTO MOAE-
AMPOBAHNA B I'yMaHUTaPHbIX HAYKaX.

PEIIEHN S KOHOEPEHIINN

ITo cexmyyu MaTeMaTHIECKHUX MOAEACH U MO-
A€AMPOBaHNS B Aa3epHO-NIAa3MEHHBIX IIpoIiec-
cax GbIAM BBIAEAEHDBI HanGOAE€e [IePCIEKTHBHBIE
HallpaBAEHMA Pa3BUTHA MAaTEMATHYECKUX MO-
AeAeit B 06AACT KOPOTKOUMIIYABCHOTO CBEPX-
MOIHOTO Aa3€pHOTo Bo3AeicTsus. JI3-3a akc-
TPeMaAbHO KOPOTKOI'O BPeMEeHM BO3AEMCTBUA
BO3MOJKHOCTM 3KCIIEPUMEHTAABHBIX MCCAEAO-
BaHMIl B AQHHOJ 06AaCTH B 3HAYUTEABHOI Mepe
OTpaHMYeHbl, ¥ METOABI MaTEMaTHIeCKOTO MO-
A€AMPOBAHUA CTAaHOBATCA OCHOBHBIM MHCTPY-
MEHTOM MCCAEAOBAHMIL.

ITo cekmyum MOAEAMPOBAHNA B €CTECTBEH-
HBIX ¥ TYMaHMTapHBIX HayKaX OTMeYeHO, 4TO
HEOOXOAMMOCTh NPUMEHEHNSI METOAOB Mare-
MaTMYECKOTO MOAEAMPOBAHUA AAS YCIEIIHOTO
peurenyst Tpo6AEM KOHOMMKM M YIPaBAEHNUS,
(POABKAOPUCTHKY, COLMOAOTUM AUKTYETCH
CAOJKHOCTBIO IIPOLECCOB COBPEMEHHOTO 06-
I1eCTBa.

[Ty6ankyem pesiome AOKAAAOB Y4aCTHUKOB
KOH(epeHI M.

Pe3stome pokaapoB u BeicTymAeHnit Ha CeppmMoM
MesxxayHapoAHOM HayyHOM cemuHape «Mare-
MaTHYeCKMe MOAEAY M MOAEAMPOBAHME B Aa3ep-
HO-TIAa3MEeHHBIX [IPOoLeccax»

JIABEPHbBIE METObl TEHEPALLK
TEPATEPLLOBbIX 3JIEKTPOMATHUTHbIX
nmMmnynbCoB
(MPUTNALIEHHbIV AOKNAL)

C. B.TAPHOB
UHCTUTYT OBLLEV dUSVIKU
WM. A. M. [TPOXOPOBA PAH, MOCKBA

B Aekimu paccmaTpyBalOTCS Aa3epHbIE Me-
TOABI TEHEpALUM UMIYABCHOTO TEparepIjoBOTO
U3AYYE€HUA B KOHACHCI/IpOBaHHbIX cpeAaX n Aa-
3epHoit maaszme. OGCYIKAAOTCS IKCIEPUMEH-
TaAbHBIE CXEMbI, METOAMKM XapaKTepu3amunu
TeparepIoBOr0 M3AYYEHMS ¥ IePCIeKTUBHbIE
06AacTy ero npuMeHeHus.

Paboma bvimoanena npu noddepxre npo-
zpammuvt IIpesuduyma PAH «Dxcmpemarvrvie
cbemobBoie noas u ux npuroxenus », npozpam-
mor ODH PAH «Dyndamenmanrvnas onmuue-
CKAs CNEKMPOCKONUSL U €€ NPULOKEHUS » U 2paH-
ma PODU (npoexm Ne09-02-00861-a).
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MWKPOCEKYHOHASA JIASEPHAA
ABNALUNA MATEPUAJIOB HYEPES
KOHTAKTHbIN BOJIOKOHHbIN
CBETOBOA
(MPUTNALIEHHbIV AOKNAL)

B. N. KOHOB, T. B. KOHOHEHKO,

B. M. MALUMHWH, M. H. CUHSABCKUI
WHCTUTYT OBLLIEVI dU3NKU

VM. A. M. [IPOXOPOBA PAH, MOCKBA

[Teapto paboThI SIBASIETCS ONPEAEAEHNME Ta-
pamerpos uzaydenus umnyabcos Nd:YAG aa-
3epa MUKPOCEKYHAHONM AAMTEABHOCTH, KOTO-
pble TO3BOASAT 4Yepe3 KBapIEBOE BOAOKHO 0e3
KaTacTpo(UIeCcKOro paspylleHus ero Topia
OCYLIECTBUTh B BO3AYX€ BBICOKOIPOM3BOAN-
TEABHYIO aOASLMIO Pa3ANYHBIX MATEPUAAOB.
3a30p MeXAY TOPLOM BOAOKHA M IIOBEPXHO-
CThI0 0GPA3IOB BAPHUPOBAACH B AMAINA30HE
0-1 mm. AuHamuka IPOIECCOB B BO3AYUIHOM
3a30pe MeXKAY BOAOKHOM ¥ 06AyYaeMbIMu 06-
pasuamu (MeTaAAbl, KepamuKa, AaCTMacChl,
YIAEPOAHbBIE MaTepuaAbl) MCCAEAOBAAACH Me-
TOAOM TeHeBOI ¢ororpadun ¢ paspeleHn-
em 100 He. O6cysrpaeTcs pOAb 3PO3UOHHOMN
IAa3Mbl, YAAPHBIX BOAH B T'a3e M MMKpOYac-
TUI[ B PaspylleHny TOPLOB BOAOKOH. IIoka-
3aHO, 4To0 Ipy 3a3ope >10-20 mMrm ¥ nAOTHO-
CTH IHEPIUM MHUKPOCEKYHAHOTO WM3AYYEHUHA
30-40 Asx/cm? o6ecmeunmBaercsi cTabuAbHas
(103 uMOyAbCcOB M GOA€e) aGAAUMS UCCAEAO-
BAaHHBIX MATE€PHAAOB YePe3 KOHTAKTHBII CBETO-
BOA CO ckopocThio A0 1-10 MKM/MMHyAbc.

MATEMATUYECKWE NPOBJIEMbI
MMNYNbCHOIO JIASEPHOTO
BO3AENCTBUA
(MPUMNALUEHHBIA LOKNAL)

B. . MAXYKVH

MOCKOBCKU TYMAHUTAPHbIVI YHUBEPCUTET,
WMHCTUTYT MATEMATUYECKOIO
MOZLEJINPOBAHVS! PAH, MOCKBA

MmMnyabcHOE Aa3epHOE BO3ACHCTBYE XapaK-
Tepusyercs MOsSIBAeHMEM OBICTPBIX (Ha30BBIX
IepexoA0B NEPBOTO POAA, CKOPOCTh KOTOPHIX
BO3pacTaeT C YMEHBIIEHNEM AAUTEABHOCTH
¥ yBeAMYEHMEeM UHTEHCHBHOCTH. BpicoKas cko-
pocts azoBeix TpaHchopmanuit 06ycaas-
AMBaeT CMABHYIO HepaBHOBECHOCTb IpOIec-
ca, IPOABAAIOLIYIOCS B BMAE METAaCTaGMABHBIX

CMABHO TIPOTPETBIX COCTOSHMI NpU IAaBAe-
HUM ¥ CHABHO IIePEOXAAKACHHBIX TIPY 3aTBep-
AeBaHIUM.

Marematnieckoe MOAEAMpPOBAHNE HEPABHO-
BeCHBIX (Da30BBIX E-PEXOAOB TPEOYET SBHOTO
BbIAGACHUS MeK(a3HbIX TPAHUI, UYTO IPeA-
cTaBAsfeT cO60J HEIPOCTYIO BHIYMCAMTEABHYIO
npobaemy.

MaremaTtnyeckoe MOAEAMPOBAHNE C ABHBIM
BBIACACHUEM MeX-(Da3HBIX TPAHUI] TO3BOAMAO
YCTaHOBUTH XapaKTepHble 3HAYEHUS Iepe-Tpe-
Ba TBePAOI (ha3sl Py Pa3ANIHON AAUTEABHOC-
TH Aa3€PHOTO BO3AENCTBUA. B HaHOCEKYHAHOM
AMama3oHe Ieperpes TBEPAON (a3bl COCTABAA-
eT AeCATKM TPAAYCOB, @ B MUKO-(PEMTOCEKYHA-
HOM — TBICSYH IPAAYCOB.

Paboma boimoanena npu noddepxrxe PODI
(npoexmvr Ne10-07-00246-a, Ne10-07-00246-

opu-m).

CTATUCTUNYECKASA ®U3UKA
3APAXEHHbIX HACTUL,
B CBEPXCWJIbHbIX JIASEPHbIX NON4X
(MPUMNALIEHHBIA AOKNAL)

M. M. POMAHOBCKU
WHCTUTYT OBLLIEV ®@U3UKU
UM. A. M. [TIPOXOPOBA PAH, MOCKBA

PaccmoTpensr MeTOABI M MOAEAH CTATHCTH-
4ecKoi (bU3MKY, ONM-CHIBAIONIME IIOBEACHNE
3apsKEHHBIX YaCTHUI] B CBEPXCUABHBIX Aa3ep-
HBIX MOASX.

MATEMATUYECKOE MOAENTNPOBAHUE
YCKOPEHUA N TOPMOXEHUA
YNPYITOMNNACTUYECKOIO TAUHEPA
B MATHUTHOM KOMMNPECCOPE

M. [1. TAJINHWH, A. C. POAVH

WHCTUTYT MPUKITALHON MATEMATUKU

WM. M. B. KEJIAbILLA PAH, MOCKBA,

A. . IOTOLKNMA

THL P& TPOWLKWA UHCTUTYT MHHOBALIMOHHbIX
Y TEPMOSIAEPHbIX UCCIIELOBAHUM, TPOULIK

IIpoBeaeHO MaTeMaTHYECKOE MOAEAMPOBA-
HIe 9AeKTPOMAarHUTHOTO YCKOPEHNA U TOPMO-
SKeHMS MAACTUHYATOTO AdjfHepa B MaTHUTHOM
xommpeccope. Paccmorpens! pasandsble ABY-
MepHble NPMOAVIKEHNUS, COOTBETCTBYIOUME
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IPOAOABHOMY ¥ IOIEPEYHOMY CEYEeHMAM UC-
XOAHOI o6aacTn. AAsi ommcanus AaliHepa uc-
II0AB30BAaHA MOAEAb YIPYTOMAACTUIECKOTO Te-
Aa AAS IPOM3BOABHBIX MAACTHYECKHUX Aedop-
maruit. IIpuBeaeHBI pe3yAbTaThl PacyeTOB.
Pacuers! moxa3annu, 4T0 MOCTPOEHHbIE MOAEAN
OTpa’kaioT CAEAYIOLjMe IKCIePHMEHTAAbHbIE
AaHHbIE: B IPOAOABHOM CEYEHMM L[eHTPAAbHASL
4acTh MAACTHMHBI Adj{Hepa COoBepliaeT MAOCKO-
naparreAbHOE ABVIKEHIE, IPH ABYSKEHNUH B IO~
[ePEYHOM CEYEeHMY KOHIbI AEHThI O6PasyioT
XapakTepHbIT 3aru6, 1 WIMPUHA AEHTHl YMEHb-
maerca. JccaeAOoBaHO MOBeAeHMe AaitHepa
B 3aBUCUMOCTHM OT MCIIOAB3YEMON KPUBOI Ae-
dopmupoBaHNA MaTepuara.

Paboma Bunoanena npu wacmuunon u-
nancobou  noddepxxe PODU  (npoexm
Ne(9-01-00151).

COBPEMEHHbIE NASBEPHBIE METO bl
OETEKTUPOBAHWUA YIbTPAMAJBIX
KOHLUEHTPALWN OPTAHUYECKUX
BEWECTB B XUAKOCTHAX U TA3AX

C. C. AJIMMINEB
WHCTUTYT OBLLIEV dU3UKUN
VM. A. M. [TPOXOPOBA PAH, MOCKBA

B Aokaaae paccmMoTpeHsI GyHAAMEHTAABHBIC
¥ IPUKAGAHBIE ACIEKTHI COBPEMEHHBIX Aa3ep-
HBIX METOAOB AETEKTMPOBAHMA YABTPAMAABIX
KOHIJEHTPAIMil OPTaHNYIECKUX BEIECTB B SKMA-
KOCTSX J ra3ax.

KOHLUENUNA PASPABOTKN MNAKETOB
NMPOrPAMM B JIASBEPHOW OBEPABOTKE
MATEPUAJIOB

. B. BPECJIABCKWUW, A. B. LUAMPAHOB
WNHCTUTYT MATEMATUYECKOIO
MOZEJINPOBAHWS PAH, MOCKBA

M. M. JEMUH, O. H. KOPOJIEBA
MOCKOBCKUIA 'YMAHUTAPHbIV YHUBEPCUTET,
MOCKBA

Arst u3ydeHus mporeccos, MPOTEKAIOMUX
B IIpOLieCCe Aa3epHOI 06paboTKM B 30HE O6AY-
YeHNs, CO3AAETCS Cepusi MAKETOB MOA O6WuM
nasBanyeM «Lastec». Crmenudura pemaeMmblx
3apad Aa3epHON 06paBoOTKY MaTepPUAAOB yuTe-
Ha B PA3AVYHBIX BepCuAX makera. MaremaTuye-

CKO€ MOAEAVPOBAHME IPOLECCOB AA3€PHOI 06-
paGoTKM B YIPOWEHHOM TemAOPU3NYECKOM
omucanuu u B GoAee CAOSKHON MOCTAHOBKE,
C y9eToM FI/IApOAI/IHaMI/IKI/I, pea]\I/ISOBaHI)I B IIa-
kerax «Lastec-1» u «Lastec-2». Aag teopern-
YeCKOTO aHaAM3a HEePAaBHOBECHBIX MPOIECCOB
Aa3epHOTO BO3AENCTBMA HA Pa3AMYHbIE MaTe-
pMaAbl KOPOTKUMY MMIYAbCAMY TIPEAHA3HAYE-
HbI BEpPCHN IaKeTa: BO3AEHCTBIE B BAKyyMe —
«Lastec-NE», B cpeae ¢ mpoTuBoAaBAe Aepska-
mas OUTHYECKMe, TemAopu3ndIecKue, CIEKT-
paAbHBIE M APYTMe CBOJCTBA MaTepyuaroB. Bce
BEPCUM TAKETOB OGbEANHEHBI €AMHBIM TOAB3O-
BaTeABCKUM MHTEpdeNncom.

Paboma bvinoanena npu noddepxxe POOU
(npoermor Ne10-07-00246-a, Ne09-07-00225-a).

NMPUMEHEHUE COBPEMEHHDbIX
TEXHONOIMN NPOrPAMMUNPOBAHUA
M KOMAHOHOW PA3BPABOTKU MO
NnPU CO3AAHNN HAYKOEMKUX
YNCJIEHHbIX KOOOB

C. B. JbS4EHKO
WMHCTUTYT MATEMATUYECKOIO
MOZLEJINPOBAHWS PAH, MOCKBA

B AoKAape paccMaTpUBAIOTCS BOTPOCHI IIPH-
MEHEHWSI COBPEMEHHbIX TEXHOAOTHI IPOTPaM-
MUPOBaHUS U KOMaHAHOI pazpabotku 110 npu
CO3AAHMM HAYKOEMKUX YMCAEHHBIX KOAOB. Pac-
CMATPUBAIOTCS TAKME TEMbI, KAK OPraHM3aIs
skuauennoro mukaa [10, ynpasaenue Bepcus-
MU, TOAAEPIKKA [[EHTPAAM30BAHHOTO CepBepa
KOMAaHAHOI pa3paGoTKy, aBTOMATHYECKOE AO-
KYMEHTHPOBAHUE KOAZ, MOAAEPKKA KPOCC-
naaTopMeHHOCTH 1 Ap. B AOKAapAe Takke Ha
npumepe s3pika Cut+ AemoHCTPUpyeETCH
IPaKTUYECKas. OAE3HOCTb PAAA CPEACTB CO-
BPEMEHHBIX S3BIKOB MPOTPAMMUPOBAHUSA, Ta-
KVX KaK MOAAEPIKKA OOBEKTHO-OPUEHTHPOBAH-
HOTO [POTPAMMUPOBAHUS, MTOAUMOP(UIM,
IPOTPaMMUPOBaHue MaGAOHOB U T. A., AASL Pa3-
paGoTKM HAYKOEMKMUX YMCAEHHBIX KOAOB B 00-
AaCTM  MaTeMaTMYeCKOTO MOAEAUPOBAHUSL.
IIpuBOASITCS KOHKPETHBIE TIPUMEPBI HCIOAB3O-
BAHMUSI BBINIEYKA3AHHBIX CPEACTB B MAPAAAEAD-
HoM uncaeHHOM koae MARPLE (pacuer sapau
PaAMAIMOHHON MAaTHUTHONM TMAPOAMHAMMUKM),
paspabarsiBaemom 8 MMM PAH.
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JIABEPHO-UHAYUNPOBAHHBIE
OKOJ10- U CBEPXKPUTUYECKUE
COCTOAHUA METAJIJIOB:
PTYTb U ANIOMUHNA

A. 10. UBOYKWH, A. . KATTTUJ1bHbIN,

A. A. KAPABYTOB, [l. M. KCEHO®OHTOB
MEXAYHAPOAHbIN YYEBHO-HAYYHbIN JTABEPHbBIN
LEHTP MI'Y UM. M. B. JIOMOHOCOBA, MOCKBA

ITpeacTaBAeHBI pe3yAbTAaThl IKCIEPUMEH-
TaABHBIX MCCAEAOBAHMI OKOAOKPUTHYECKUX
COCTOSIHMI METAAAOB, IOAYYAeMbIX IPY HAHO-
CeKYHAHOM Aa3epHOM BO3ACHCTBUM Ha MOBEPX-
HOCTb MaTepuana, Harpy>KeHHOTO CAOEeM IIpO-
3pavHOTO AMIAEKTpuKa. Paspaborana skcme-
pMMEHTaAbHAS yCTAHOBKA, NO3BOASIONAN
IPOBOANUTH OAHOBPEMEHHbIE N3MePEHNS TeMIIe-
paTypsl, AABAEHNS U OTPasKaTeAbHON CIOCO6-
HOCTY C HAHOCEKYHAHBIM BpEMEHHBIM pa3pelie-
HueM. IToaydeHBl OROAO- U CBePXKPHUTHIECKIE
COCTOSHUA PTYTH ¥ AAIOMUHUSA, HOCTPOEHBI
KpuBBIE Ipoliecca Aa3epHoro Harpesa B P-T
KOOpPAMHATAX.

COMPARISON OF CONICAL
EMISSION
AT FOCUSING OF IR AND VISIBLE
ULTRA-SHORT PULSES IN GASES

S. KLIMENTOV, P. PIVOVAROV,

N. FEDORQV, V. KONOV

PROKHOROV GENERAL PHYSICS INSTITUTE
OF THE RAS, MOSCOW,

S. GUIZARD

ECOLE POLYTECHNIQUE, FRANCE

Parameters of conical emission (CE) are
experimentally and theoretically compared
with respect to wavelength of incident fem-
tosecond and short picosecond pulses (the first
and second harmonics of Ti:Sa and Yb:YAG
lasers) at focusing in air and gases (Ar, He,
CO2). A number of optical techniques is applied
to characterize absorption and scattering of the
incident light and the scattered spectra,
expanded via self-phase modulation. An inter-
ferometry method allowed to follow ultra-fast
modifications of the refractive index in the
beam waist area, which implied using of a cou-
ple of probe ultra-short IR pulses temporally

expanded in a monochromator after passing
through the micro-plasma of the laser break-
down. The obtained data allowed us to clarify
the particular role of particular physical mech-
anisms contributing to non-linear scattering via
CE, which are: self-focusing caused by the opti-
cal Kerr effect, fast ionization, refraction of the
tail of the pulse by micro-plasma. A new fast
method of numerical simulations was proposed
and realized to evaluate the scattered energy,
showing good agreement with the obtained
experimental data. Combinations of experi-
mental conditions (wavelengths, gas, pulse
width) were found allowing to eliminate scat-
tering in a wide range of the incident pulse
energy, which potentially allows enhanced pro-
ductivity and accuracy of micro-machining by
ultra-short pulses.

dOTONHAYLUMNPOBAHHOE JIABEPHOE
TPABJIEHUE AJIMA3A

M. C. KOMJIEHOK
WHCTUTYT OBLLIEVI ®dU3UKU
WM. A. M. lMIPOXOPOBA PAH, MOCKBA

IIpeacTaBA€HBI pe3yABTAThl IKCIEPUMEH-
TOB II0 MMIYABCHOMY Aa3€PHOMY BO3AEHCTBIIO
(N =248 um, T = 20 HC) HA MOHOKPHCTAAA aAMa-
3a I HAHOKPUCTAAANIECKE aAMAa3HbIe IACHKIL.
B 060o1x cayuasix 06HAapysKEHO HU3KOCKOPOCT-
noe (venee 10—1 um/mmm.) Gesrpacdurusary-
OHHOE TpaBAEHME, AAS ONMCAHMA KOTOPOTO
npeprosKeHa POTOXMMMIECKAA MOAEAD. VI3me-
peHa 3aBMCHMOCTb K03 (dHIMeHTa IpomycKa-
HUS MOHOKPMCTAAAd aAMa3a OT IAOTHOCTH
aHepIuy. 3HAUNTEABHOE YBeANIeH)e IOTAOLe-
HUA HpI/I yYBEAMIEHNN NAOTHOCTU SHepI‘M]/I CBU-
AETEABCTBYET 06 MHTEHCUBHOM (POTOBO3GYK-
AEHII BAAEHTHBIX 9A€KTPOHOB I COOTBETCTBY-
IOI[eM CHABHOM OCAa0AEHMM MeKaTOMHBIX
cBa3eit B kpucraare. VamepeHo Bpems pe-
AaKcalyyu AEKTPOHHON MAA3Mbl B MOHOKpUC-
TaAAe aAMaza. DKCIEPUMEHTbI MO OGAYYEHMIO
B MHEPTHO CpeAe (TeAnst) BBIABUAK OCOOEHHO-
CTV B TPAaBAEHMM aAMa3a U HAHOKPUCTAAAMYE-
CKMX aAMAa3HBIX IACHOK.
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FEMTOSECOND LASER
NANOSTRUCTURING
OF SOLID SURFACES

S. |. KUDRYASHOV, A. A. IONIN,

A. E. LIGACHEV, S. V. MAKAROV,

L. V. SELEZNEV, A. A.SHARIPOV, D. V. SINITSY
LEBEDEV PHYSICAL INSTITUTE OF THE RAS,
Moscow

Femtosecond laser nanostructuring of dry
and wet surfaces of various inorganic materials
(metals, semiconductors) was performed at dif-
ferent laser wavelengths, fluences, polarizations
and angles of incidence. The resulting nanos-
tructures were characterized by means of scan-
ning electron microscopy, optical spec-
troscopy, chemical microanalysis, and x-ray
diffraction. The possible underlying nanostruc-
turing mechanisms are discussed.

NAPAMETPbI «®OPMJIA3MblI»
JTASEPHO-MHAOYUWUPOBAHHOIO
PA3PAOA

A. W. JIEBO, W. T. JIEBO

MOCKOBCKUI rOCYAAPCTBEHHbII UHCTUTYT
PAOVNOTEXHUKN, SJTIEKTPOHUKN 11 ABTOMATUKU
(TEXHUYECKUIA YHUBEPCUTET), MOCKBA

AArst onenky mapameTpoB mAa3Mbl, POpMH-
pyrouierics npy 06AyIeHNN METAAANYECKIX MH-
IeHej Aa3ePHBIM MMITYAbCOM, OBIAN BBIIOAHE-
HBl Pacyerbl 1O ABYMEPHOMY AarpaH>KeBOMY
KOAY «Ataant» (Ae6o, Tumkun, 2006). IIpea-
noaaraemsle napamerpsl Nd-aasepa: sneprus
10-100 mAsx, aanteasnocts 10-100 mc. B pac-
JeTax BapbUPOBAAACh MAKCHMAABHAS MHTEHCHB-
HOCTb Aa3epHOro naayderus (Im), AAuTeAbHOCTH
Aa3epHOro MMIYAbCA (T) AAMHA BOAHBI H3AYUe-
ug (N). OurcupoBaruch: BpemeHHas Qopma
MMITyAbCA (IPAMOYTOABHBIN TPEYTOABHUK C OC-
HOBAHJEM T ¥ BBICOTON Im) n MaTepnaa mume-
HU — aAIOMMHMEBAS (DOABTA TOALIMHON ) MKM.

IToAydeHs! 3aBUCHMOCTY IOTOKOB MAaCCHI
(M) n 3apsaaa (ZQ) maa3mbl OT yKa3aHHbIX BbI-
me mapameTpos. B xauectBe «6a30BbIx» mapa-
METPOB OBIAM 3aAaHBI CAEAYIOUe 3HAYeHNs
1,=8.49 - 1011B1/cm?, 7y = 30 mc, N = 1.06 mxm.

B oAHOMEpHOI TOCTaHOBKE 3aAa4YM BO3MOK-
HBI ABE MOAEAN IOTAOLjeHus Aasepa. V3ayde-
HUe PacIpOCTpaHAEeTCs CTPOTO BAOAb OCH,
IOTAOILAsACh 3@ CYeT 06PaTHOTO TOPMO3HOTO
MmexaHu3Ma (0. T. M.), a Aaree: 1) AOXOAUT AO
KPUTUYECKOI MOBEPXHOCTH ¥ NOTAOLIAETCS B
ee OKPEeCTHOCTH; 2) OTpaskaeTcs OT KPUTHMIec-
KOVl TIOBEPXHOCTH M IPOAEABIBAET COOTBETCT-
BYIOWMI TIyTh B O6paTHOM HampaBAeHuu (mo-
TAOWIASCh YACTHYHO 3a CYeT 0. T. M.). M3ayde-
HH1Ee, AOCTHUTIIECE BHEIIHEeN I‘paHI/I[[I)I IIAAa3MBI,
orpaskaercs. [IoaydeHHble BbIlIe COOTHOLIEHNS
cooTseTcTByOT epsoii Mmopean (100% morao-
jeHme).

Paboma bvinoanena npu noddepixre Bedom-
cmbBennott yeaebou npozpammor «Paszbumue na-
yurnozo nomenyuara Bvicuen wxoave (2009-
2010)» (2.1.1/473) u PODH (npoexm 09-08-
01114).

CIIMCOK AUTEPATYPHI
Ae6o, U. T., Tumrnn, B. @. (2006) Vccae-
AOBaHME TUAPOAMHAMUYECKON HEYCTONYMBOCTH
B 3a)AaYax Aa3epHOrO TEPMOSAEPHOIO CHHTE3A.
M. : ®usmaranr.

YUCJEHHbIV METO/, PELLEHUY

MAPABOJINMECKUX YPABHEHWU

HA OCHOBE MHOTOCETO4YHOTIO
METOJA

M. E. JIAOOHKWHA, O. 10. MUJIKOKOBA,
B. &@. TULLIKNH

WMHCTUTYT MATEMATUYECKOIO
MOZEJINPOBAHWS PAH, MOCKBA

ITpeanraraeTcss YMCAEHHBI METOA PEIIEHV
napaboAMYeCKUX YPaBHEHNIT Ha OCHOBE MHOTO-
CETOYHOTO MeTOAA. AAS MOAEABHBIX HAYaABHO-
KpaeBbIX 3aAaY AAS YPABHEHMS TENAOIPOBOA-
HOCTY OAYY€eHbI OI[eHKM TOYHOCTY METOAR, AO-
Ka3aHa ero yCTOMYMBOCTh, KOHCEPBATUBHOCTb.
Pacuers! 3apay mokasaay XOpPOIIYIO TOYHOCT
meropa. IIpumenHenme meropa mo3BOAsET
yMeHbIHI/[TI) O6’beM BI:I‘H/IC/\CH]/H?[ Io CpaBHEHI/IIO
C MCIOAB30BAaHMEM HESBHOM M SIBHOM CXEM.
[TpeproskeH ciocob pacnaparreAnBaHUs AATO-
pUTMa METOAA.
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MOJAE/IMPOBAHUE NYJ1IbTOB
YNPABJIEHNS B CUCTEMAX
BUPTYAJIbHOW PEAJIBHOCTHU

M. B. MUXAVITIOK
HWWN CUCTEMHBIX NCCJIEAOBAHUN PAH, MOCKBA

MoaeanpoBanyie BUPTYaAbHBIX MYABTOB YII-
paBAeHMs BKAIOYAeT co3AaHme BuayaabHou (2D
nan 3D) MOAeAM, MOAEAMPOBAHIE B3aNMOAEIHCT-
BIS PYKJ OTIEPATOPa C IAEMEHTaMM ITyAbTa (HasKa-
THE KHOIIOK, NEPEKAIYeHNE TYMOAEPOB I T. A.),
3a)aHue ¥ peaAn3anmio PyHKIVOHAABHBIX CXEM,
CBSI3AHHbIX C HAEMEHTAaMI YIPaBAEHNS, a TaKKe
nepeAavy YIpaBASIOLEro CUTHAAG B CUCTEMY MO-
AeAvipoBanys. Bce 9mm AeMCTBUMSA AOASKHBI BBI-
NOAHSTBCS B PEaAbHOM MacmTabe BpeMeHM
C TeM, YTOGBI BUPTYAAbHBIE TYABTHI MOKHO OBIAO
BCTPONTH B MOAEAMPYIOLIE KOMIAEKCHI YIpaB-
AEHUS CAOSKHBIMU AMHAMIIECKUMI CUCTEMAMIL.

OCOBEHHOCTU PA3BUTNA HEYCTOM-
YNBOCTU PUXTMAUNEPA — MELLKOBA
B CJTYHYAE KOHTAKTA BYX TA30B
C OAUHAKOBbLIMU NMNJIOTHOCTAMM,
HO PA3JIMYHBIMU NMOKA3ATENAMU
AONABATDI

O. A. AMUTPUEB, W. T. JIEBO

MOCKOBCKW rOCYAAPCTBEHHbIVI UHCTUTYT
PALOVNOTEXHWKW, SJTIEKTPOHWKN 1 ABTOMATUKN
( TEXHUYECKUIA YHUBEPCUTET), MOCKBA

Pa6ora nocasimena n3y4eHnio pa3BuTus Heyc-
TOVMMBOCTY IPY IPOXOKACHNY YAAPHON BOAHBI
(V. B.) yepe3 BO3MYLjEHHYIO KOHTAKTHYIO IPaHN-
uy (K. I'.) AByx mepBOoHAaYaABHO PaBHO MAOTHBIX
rasoB C Pa3AMYHBIMM [OKAa3aTEASMN aAMaGaThl.
B akcnepumeHTax, npoBeAeHHbIX B DHepreTnde-
ckom yHCcTHTyTe MM. I'. M. KpskmskaHoBcko-
ro (Ae6o, Tumkun, 2006) 6bir0 MOKA3aHO, YTO
¥ B 9TOM CAy4ae PasBMBAETCS HEYCTONYMBOCTD
ina Puxtmaiiepa — Memkosa (Rychtmyer,
1960: 297; Memrkos, 1969: 151). Uncaenusie nc-
CAEAOBAHMSI TAKOTO THIIA HEYCTONIMBOCTH OBIAK
BBIOAHEHB! ¢ momompio mporpammber «NUT»,
paspa6oranHoit B VIHCTHTYTe MaTeMaTIIeCKOTO
mopeanposannst PAH ¢ yyactiem oproro u3 as-
TopoB AokAapa (Ae6o, Tumkun, 2006).

B nepBoit cepun pacieToB MOAEAMPOBAAOCH
IPOXOSKAEHME U OTPasKEHNE YAAPHOI BOAHBI Ye-

Pe3 KOHTAKTHYIO IOBEPXHOCTh ABYX PABHO IAOT-
HBIX Ta30B B CAy4ae OTCYTCTBMA BO3MYIIEHM
rpasup! pasaeaa. [Tokasano xopouee coraacue
paC‘{eTHbIX M AaHAAUTUYECKUX AAHHBIX (HO]\y—
YEeHHBIX C IOMOLIBIO COOTHOLIEHNH ['Toronno).

B mocaeayoommx cepusx pacieToB MOAEAM-
pOBAaAOCH Pa3BMUTHE OAMHOYHBIX BO3MYIIEHNII
KOHTAKTHO} IOBEPXHOCTH C pPasAMYHBIMY
HAYaABHBIMM AMIAUTYAAMU M AAMHAMY BOAH
B ABYX (U3MYECKMX [IOCTAHOBKAX 3aAad:
1) ¢ ycaoBuem cBOGOAHOTO IpoTeKanus 1 2) a6-
COAIOTHO YIIPYTOJ CTEHKN B OCHOBAHMY PACUeT-
HO¥t 06AacTi. Bo Bropom cayyae HaGAIOAAAOCH
OTpa’keHye OT CTEHKN U AByXKPATHOE IIPOXO3K-
Aernnu YB uepes KT

Ha OCHOBAaHUMN AByMeprIX paC‘{eTOB IIo-
AYYEHBl CKOPOCTM HapacCTaHMA OAMHOYHBIX
BO3MYILEHNI B 3aBUCHMOCTYM OT HadaAbHBIX
aMIAUTYA, AAMH BOAH M T'DaHMYHBIX YCAOBHIL
M3ydena HeAMHeNHAast M IEPEXOAHAS CTAAUN
IPOLECCOB Pa3BUTHA HEYCTONYMBOCTH, OMNCA-
HBI OCOGEHHOCTY Pas3BUTUS AAHHOTO THNA He-
YCTOMYMBOCTY NPY OAHOKPATHOM ¥ ABYKpArT-
HOM IPOXOKACHNM VB (3BOAIOLMS «Iy3bIpeit»
U «CTPYIL»).

CIIMCOK AUTEPATYPbI

Ae6o, U. T., Tumrnn, B. @. (2006). Viccae-
AOBaHME I‘I/IApOAMHaMM‘{eCKOI;I HeyCTOI;I“II/IBOCTI/I
B 33Aa4aX Aa3ePHOTO TEPMOSAEPHOTO CHHTE3A :
moHorpagus. M. : Ouamaranr.

Rychtmyer, R. D. (1960), Comm. Pure and
Appl. Math. V.13, N 2.

Meuikos, E. E. (1969) Mzsectuss AH CCCP.
Cep. Mexanuka sxupkoctn u rasa. T. 5.

MATHEMATICAL MODEL AND
CALCULATION OF SEMICONDUCTOR
DETECTOR GAMMA EFFICIENCIES

N. MIHALJEVIC

UNIVERSITY OF MONTENEGRO, MARITIME FACULTY,
DEPARTMENT OF MATHEMATICS, KOTOR,
MONTENEGRO,

S. JOVANOVIC, A. DLABAC

UNIVERSITY OF MONTENEGRO, FACULTY

OF NATURAL SCIENCES, DEPARTMENT OF PHYSICS,
PODGORICA, MONTENEGRO

New version of broadly applicable, flexible
and user-friendly PC-code (ANGLE v. 2.1) for
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calculations of semiconductor detector full
gamma-energy peak efficiencies (*p) is present-
ed. The physical/mathematical model behind is
the concept of the effective solid angle. Written
in Pascal, and operating under WINDOWS,
ANGLE vyields the efficiencies for: (i) HPGe
true- and closed-end coaxial (both n- and p-
types), (ii) Ge(Li) open- and closed-end, (iii)
planar LEPD and (iv) well-type detectors.
Supposing coaxial positioning, cylindrical or
Marinelli sources can be treated, regardless of
their dimensions (this includes point, disk and
ring sources, bulky samples and infinite geome-
tries). For the first time in semiempirical effi-
ciency calculations, detector crystal edge
rounding (bulletizing) is accounted for, using
exact mathematical modeling. ANGLE input
parameters are: (i) reference efficiency curve
for the detector used (i.e. efficiency vs. gamma-
energy for calibrated point sources at a refer-
ence distance), (ii) detector type&configuration
(active body and inactive layers, end cap, win-
dows, housing, shielding), (iii) source data
(dimension/ composition of both container and
active material), (iv) source-detector geometry
(distance, intercepting layers and their compo-
sition) and (v) some computational data (Gauss
integration coefficients). Gamma-attenuation is
calculated upon an extensive (per element and
per energy) data file. In the output, efficiency
vs. gamma energy is found, both in forms of
tables and graphs. In routine applications accu-
racies of 3-4% are achieved (not worse than 7%
for the most unfavorable geometries).
Computation times when using recent PC mod-
els are of the order of seconds. ANGLE frame is
also easily adjustable to other semi-empirical
or Monte Carlo models for efficiency calcula-
tions.

ABOUT THE CHEMICAL RATE CALCULA-
TION IN CASE OF LASER INITIATED
SIH4 DECOMPOSITION, AND ABOUT
THE CALCULATION THERMIC SIH4
DECOMPOSITION ACTIVATION ENERGY
IN CASE OF TUNNEL NATURE OF TWO
HYDROGEN ATOMS UNIT IN MOLECULE

A. G. VLADIMIROV, S. B. KOROVIN,

A. N. ORLOV, V. I. PUSTOVOY

PROKHOROV GENERAL PHYSICS INSTITUTE OF
THE RAS, MOSCOW

SiH4 molecule decomposition takes place
without reaching the bond torn energy. This is
the result of the experiment.

In case of laser excitation high levels of vibra-
tional mode v2 are filled up, but in case of ther-
mic heating the rotational and translational
modes are excited first of all. The vibrational
mode temperature delays from the rotational
and translational temperature. So there are con-
siderable differences between the laser-induced
and heat-induced decomposition reaction.

We have proposed to explain the reaction
nature that is tunneling of two hydrogen atoms
in the approach of each other, when high vibra-
tional levels have been excited, with the mole-
cule H2 synthesis.

NUMERICAL MODEL OF FORMATION
AND DESTRUCTION OF GAS HYDRATE
LAYER BY AN EXAMPLE OF
THE BARENTS SEA RIFT

A. N. DMITRIEVSKY, I. E. BALANYUK,
YU. A. POVESCHENKO

KELDYSH APPLIED MATHEMATICS
INSTITUTE OF THE RAS, MOSCOW

Gas hydrates of seas and oceans is a source of
hydrocarbons or geo-risks for pipelining and
other underwater constructions. — Spreading
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zones of the ocean crust is a prolific source of
hydrocarbons. — Geodynamic evolution of the
Barents Sea spreading zone is a source of gas
and gas hydrate deposits formation. — A model
of the Stockman field. — A numerical model of
gas hydrates formation and destruction in the
Barents Sea.

This study was supported by RFBR (grant
Ne(9-07-00225-a).

METOJ, ALANTUBHOM
NCKYCCTBEHHOMN BA3KOCTW (AUB3D)
PEWWEHUA TPEXMEPHbIX YPABHEHW
rA30BOM AMHAMWKU B SNJIEPOBbIX

NEPEMEHHbIX B JEKAPTOBOW

CUCTEME KOOPAUHAT

M. B. MOr10B, N. B. ®P5131HOB
WMHCTUTYT MATEMATUYECKOIO
MOZLEJINPOBAHWS PAH, MOCKBA

B Aokaape paccMaTpyBaeTcs MeTOA aAal-
TUBHO UCKyccTBerHoI Bsizkoctu (AVB3D) pe-
IIEeHN TPeXMEPHBIX YPaBHEHNII Ta30BOI AMHA-
MIUKM B 91ACPOBBIX IePEMEHHBIX B AeKapPTOBOI
cucreme koopauHat. [Toapo6HO ommcana cxe-
Ma pelleHys, a TakKe IPUBOAUTCHA PacyeT OA-
HOJ TeCTOBOM 3aAa4.

MATEMATUYECKOE MOOEJINPOBAHUE
YCKOPEHUNA N TOPMOXEHUSA
YNPYIrOMJMACTUYECKOIO JIAUHEPA
B MATHUTHOM KOMIMPECCOPE

M. . FAJIAHWH, A. C. POANH

WHCTUTYT MPUKJTALHON MATEMATUKN

WM. M. B. KE/IIbILLIA PAH, MOCKBA

A. 1. JIOTOLKUNA,

[HL P® TPOULIKWA MHCTUTYT MHHOBALIMOHHBIX
W TEPMOSIAEPHbBIX CCJIEAOBAHUMN, TPOMLIK

IIpoBeAeHO MaTeMaTHYECKOE MOAEAMPOBA-
HY€ 9AEKTPOMATrHUTHOIO YCKOPEHUS X TOPMO-
SKEHMsI AACTHHYATOTO AajfHEPa B MarHUTHOM
kommpeccope. Pacemorpens! pasandusie ABY-
MepHble NPUOAMIKEHNS, COOTBETCTBYIOLME
IPOAOABHOMY ¥ TOIEPEYHOMY CEYeHMsIM JC-
XOAHOI o6aacTi. AAsi onmcanus AajiHepa uc-
OAB30BaHA MOAEAD YIPYTONAACTHYECKOTO Te-
Aa AASL IPOU3BOABHBIX NAACTUYECKUX AedOp-
mauuit. IIpuBeAeHbl pe3yAbTaThl PACYeTOB.
Pacuers! mokazanu, 4T0 MOCTPOEHHBIE MOAEAN
OTpaskalT CAEAYIOLjME IKCIEPUMEHTAABHbIE

AaHHbIE: B IPOAOABHOM CEYEHMM L[eHTPAAbHASL
4acTh MAACTHMHBI AajiHepa coBepliaeT MAOCKO-
napaaieAbHOE ABUIKEHYNE, IPU ABUKEHUH B IIO-
Hepe‘lHOM CE€YEeHMM KOHIIBI ACHTBI O6p3.3yIOT
XapaKTepPHbI 3aru6 ¥ MUPHUHA AEHThI YMEHb-
maercA. JccaepoBaHO MOBeAeHNMe AajHepa
B 3aBUCUMOCTHM OT MCIIOAB3YEMON KPUBOM Ae-
opMupoBanus matepuaaa.

Paboma Bunoanena npu wacmuunon u-
nancoboii  noddepxxe PODU  (npoexm
Ne(9-01-00151).

KANMUNAAPHbIA MEXAHU3M YOANEHUA
PACNNABA N BOSHUKHOBEHUSA
MMMYJIbCA OTOAYU HA METAJIJTUMECKUX
MULLEHAX NPU BO3AENCTBUNU
JIASEPHOIO U3NTYHEHUA

P. [l. CENAFA30B
MOCKBA

C moMompio TePMOKANMAAAPHON MOAEAU
IPOAHAAM3UPOBAHBI IKCIEPUMEHTBI IO PETUCT-
panuu ummyasca otaadn Ha Fe, Al, Cu mpu Aa-
3ePHOM BO3ACHCTBUM B TEXHOAOTMYECKOM AMa-
nasone uHTeHcuBHOCTH. IloAyyena moaHas
KOppeAsiyus pacyeTa M 3KCIEPUMEHTAABHBIX
AAHHBIX AASl JKeAe3a ¥ YAOBAETBOPMTEAbHAS
Arg aaomueus. IIpu mHTepnperanuyu pe3yan-
TAaTOB AAS MEAM IIPEACTaBACHA TMIIOTE3a O BAM-
SHUY 3AEKTPOKANMAAIPHOTO 3deKTa B 30He
KOHTAaKTa IPUINOBEPXHOCTHON Aa3€PHOMN MAA3-
MBI C PaCIAABOM.

EFFECTIVE GENERATION
OF COLLIMATED ION BEAMS
BY RELATIVISTIC LASER PULSE USING 2D
MISCROSTRUCTURED FOILS: 3D PIC
SIMULATIONS

I. A. SIDOROV, M. YU. ROMANOVSKY
PROCHOROV GENERAL PHISYCS INSTITUT

OF THE RAS, MOSCOW,

A. B. SAVELEV,

LOMONOSOV MOSCOW STATE UNIVERSITY,
MOSCOW,

V.YU. BYCHENKOV, A. V.BRANTOV, D.V. ROMANOV
INTERNATIONAL LASER CENTER

OF M. V. LOMONOSOV MOSCOW

STATE UNIVERSITY, MOSCOW

In this work we performed several numerical
simulations to study influence of target struc-
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ture on ion beam acceleration efficiency. For
numerical simulation we used Mandor2 pack-
age: 3D PIC code designed for analysis of inter-
actions between short powerful laser pulses and
plasma.

The target used in the work was a disc (diam-
eter 15 um, width 3 um) with 6 symmetrical
holes in it (diameter 3 um). This target was irra-
diated by laser pulse with following properties:
intensity 1019 W/cm"2, pulse length 60 fs,
wavelength 1 um, focal spot size 10 um. For
comparison similar simulations were performed
for solid target. Comparisons showed that tar-
get with holes produced more energetic ion
beams than solid one (maximum energy 9.4
MeV for target with holes vs. 7.5 MeV for solid
one). However number of accelerated protons
was 2 times lower in case of target with holes.

Mechanism of ion acceleration from such
targets was also investigated in this work. It was
discovered that ion beam consists of several
streams, each originating from particular hole
in the target. We assumed following mechanism
of formation of such streams: after laser-plasma
interaction, hot electrons appear, which then
flow to hole area, creating uncompensated neg-
ative electric charge. This charge attracts ions,
which focus in the center of the hole. Focused
ions are then accelerated via TNSA mechanism,
forming observed streams.

INFLUENCE OF INITIAL CONFIGURATION
OF EXTERNAL MAGNETIC FIELD
ON EVOLUTION OF LASER PLASMA

D. O. USTYUGOV
INSTITUTE FOR MATHEMATICAL MODELLING
OF THE RAS, MOSCOW

Numerical simulation of laser plasma for two
configurations of an external initial magnetic
field — pure poloidal and toroidal — is consid-
ered. For the mathematical description of evo-
lution of plasma MHD system of the equations
was used, which have been written down in
cylindrical system of coordinates. Calculations
were spent on a non-uniform grid 200x200 cells
with application TVD-difference scheme of the
second order of accuracy by space and time.

The influence of a configuration and of
a strength magnetic field on character of flow
of laser plasma is shown.

HYNCJIEHHOE MOAENNPOBAHUE
B3SAMUMOJENCTBUA
OEMTOCEKYHAHOTO JIABEPHOIO
MMNYJbCA C AJIIOMUHUEBOMU
MJIEHKOW, HAMNbIJIEHHOU
HA CTEKJIAHHYIO MOANTOXKY

B. LLIETIEJIEB
WNHCTUTYT ABTOMATU3ALNN
MPOEKTUPOBAHWVS PAH, MOCKBA

C momoImpi0 YMCAEHHOTO MOAEAVMPOBAHMA
MCCAEAYIOTCA TIPOIECChI B AAIOMMHIEBON TIACH-
Ke, HambIACHHO}M Ha CTEKASHHYIO ITOAAOXKKY.
IIrenka o6aydaeTcss eAMHMYHBIM (peMTOCE-
KYHAHBIM Aa3€PHBIM MIMITYABCOM C LIeABIO YTOU-
HeHMA KO3(P(UIMEHTOB ABYXTeMIepaTypHON
9AEKTPOHHOI TENAOIPOBOAHOCTHU ¥ IAEKTPOH-
HO-MOHHOJ peAakcaruy AAS artomyEns. Moae-
AMpYETCS BO3HUKHOBEHNME U PeAaKCAII ABYX-
TEeMIIePaTyPHOTO CAOA B IAEHKE, «CBEPX3BYKO-
BOE» MAABACHME, a TaKXKe PacCIpOCTpaHeHMe
¥ OTpa’keHue OT TIPaHMUI, NACHKM YAAapPHBIX
BOAH, BBI3bIBAIOIINME CABUIU rpaHmu IIAC€HKHI.
IToayyeHHBIE pe3yABTAaThI CPABHUBAIOTCA C IKC-
NEePUMEHTAAPHBIMU AAHHBIMMU.

METOAObl OAUCKPETU3ALIMN CINOXHbIX
NMPOCTPAHCTBEHHbIX OBJIACTEU

n. A. LLIETJIOB
WHCTUTYT MPUKJIALHON MATEMATUKMN
WM. M. B. KEJIIbILLA PAH, MOCKBA

OGaacTu pelenns MHOTUX 3aAa4 COBPEMEH-
HOJ BBIYMCAUTEABHON MaTeMaTMKM SBASIOTCH
CAOSKHBIMM, T. €. COCTOAT M3 HECKOABKUX IIO-
A0GAACTENl MAY MMEIOT Pa3ANYHblE BHYTPEHHNE
VAW IIOBEPXHOCTHbIE OTpaHMYEHNUs, O06YCAOB-
AEHHBIE Pe3KVM M3MEeHeHeM CBOJICTB MaTepya-
Aa 00AacTH, KOHCTPYKIMOHHBIMM OCOGEHHO-
CTSIMM MOAEAMPYEMOTO OGBERTa MAM CaMOi
IIOCTAaHOBKOM 3apauy. IIpu mocrpoenmn pac-
YeTHBIX CETOK B TAKUX 0OAACTAX HEOGXOAMMO
VIUTBIBATH 9TU OCOOEHHOCTH M MCIOAB30BATH
0Cco0ble MOAXOABI K AMCKpeTn3anyy. Xaparrep-
HBLil IPUMEP CAOSKHOIM 06AaCTH — AYelika KOM-
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no3uLMoHHOro MaTepuaia. CeTky B Takoi 06-
AACTU HEOOXOAMMO CTPOUTb TAK, YTOGHI e ped-
pa He mepecekaay IOBEPXHOCTH pasAeAa Mart-
PUILBI ¥ BKAIOYEHMUS, T. €. 4TOOBI KasKAbI 9Ae-
MEHT CeTKM LEAMKOM IpUHAAAeXKaA AnGO
MaTtpuie, An60 BRAIOYEHNIO.

PaccMOTpeHbI CYIeCTBYIOU|E METOABL AUC-
KpeTH3anuu u MOAXOABl K AMCKpeTH3aLuu
CAOKHBIX 06aacreit. IIpeAcTaBaeH aBTOPCKMIL
IPOTPAMMHBIl KOMIAEKC U IPUMEPbI €ro uc-
NOAB30BAHNS AASL PELIEHNs PAa3ANYHBIX 3aAad
MaTeMaTHieCKOro MOACAMPOBAHNA.

MCMOJIb3OBAHUE HAYYHO
MH®OPMALIMOHHOW CPEADI

B OBJIACTU MPUHATUNA
YNPABJIEHYECKHMX PELUEHUN

M. M. JEMWH

MOCKOBCKUA TYMAHUTAPHbIV
YHVBEPCUTET, MOCKBA,

A. B. MAXYKVH

MHCTUTYT MATEMATUYECKOIO
MOAEJINPOBAHMS PAH, MOCKBA

Pemenne cAOKHBIX mPOGAEM COBpEMEHHOI!
9KOHOMJKY HEBO3MOIKHO IIPEACTABUTH 6e3 UH-
dopmanyu 0 pa3BUTHA Pa3ANYHbIX IKOHOMIIE-
ckux 06bekToB. Heo6X0AMMbBIM yCAOBUEM ITPO-
rpecca B COBPEMEHHOM OOlIeCTBe SBASETCH
naopmanms. Hanboapwmnit 9KOHOMIIECKMIT
3 PeKT IPUHOCAT CETOAHS Te YIPaBACHIECKHUE
pelleHus, B mpolecce IPUHATUA KOTOPBIX aK-
TMBHO MCIIOAB3YIOTCS COBPEMEHHBIE CPEACTBA
KOMMYHMKaLuif, MHPOPMAIMOHHbIE TEXHOAO-
TUM, (MHTEAAEKTYaABHBIM SAPOMY» KOTOPBIX
akapemuk PAH A. A. Camapckuit Ha3biBaa
METOAOAOIMIO MaTeMaTUIECKOTO MOAEAMPOBA-
HuA. HarasaHas AeMOHCTpamys BO3MOSKHO-
cTelt HOBBIX MH(OPMAIMOHHBIX TEXHOAOTWI,
CBSI3aHHBIX C PelIeHMeM 3aAa4d YIPaBACHNUS Me-
TOAAMJ MaTeMaTHYeCKOTO MOAEAMPOBAHMA,
OIBITA PEIIeHNS IPUKAAAHBIX IPOGAEM B CAOK-
HBIX YCAOBMAX Pa3BUTHA COBPEMEHHON 9KOHO-
MUKK uMeeT ocoGoe 3uadenue. IToaromy co-
3AaHME HAYYHON MH(OPMAIVOHHON CpEABI,
a Takxe CHUCTeM yIpaBAeHNsA MHGOPMAIMOH-
HBIMI PecypcaMy CTaAO BeACHIEM BPEeMeHN.

C yeabio AeMOHCTpAIMy BO3MOKHOCTeI Ma-
TeMaTNYeCKOr0 MOAEAMPOBAHUA B NMPOTHO3U-

poBaHuu u BBIOOpE YIpaBAEHYECKON CTpare-
THY, OIPEAEASIONell NePCHeKTHBBI Pa3BUTHUA
1 3P PeKTUBHOCTD (PYHKIMOHUPOBAHUA IPEA-
npusiTHil, pazpaboTaH Hay4HbII MHPOpPMAIU-
OHHBIIl MHTepPHET-pecypc «YIpaBAeHMe MHBEC-
THUAMY Ha 6ase MHPOPMALMOHHBIX TEXHOAO-
ity (http\\invest.modhef.ru). Ha cTpanmmax
caliTa mpeAcTaBAeHa MHPOpPMALNA

— 06 OCHOBHBIX METOAOAOIMYECKUX OCHO-
BaxX MaTeMaTNYeCKOTO MOACAMPOBAHNSA IKOHO-
MIYECKMX CUTYAIMH, TTOKa3aHbI CXeMbI BBIYIC-
AUTEABHOTO 3KCIEPMMEHTA U BBIYMCAUTEABHBIX
aATOPUTMOB;

— 0 peleHNy METOAAMM MaTeMaTHIeCKOTO
MOAEAMPOBAHNSA IKOHOMUYECKUX HPOoOAEM —
MICCAGAOBAHMSA PBIHKA SKMAON HEABIDKMMOCTH
¥ OL|EHKY AOXOAHOCTU MHBECTUI[IOHHOTO TIPO-
eKTa C y4eTOM BAMSAHNUA PUCKA ¥ MHPAALNIL.

Ha caitre Taxske mpeAcTaBAeHa MH(OpMa-
gui o paboTe IyMaHWTaPHO-IKOHOMUIECKOI
cexyy Ha [lectom MesxaAyHapoAHOM Hay4HOM
cemyHape «MareMaTiyeckue MOACAM M MOAE-
AUpOBaHMe B Aa3epHO-TAA3MEHHBIX IPOIjeccax
(LPPM3-2009, byasa, Yeproropus)».

Kpome Teopermieckoro 3Hauenus, MHPOp-
Manus caiita MMeeT IPaKTHIeCcKoe 3HaueHMe
B cepe MOATOTOBKM KaAPOB IKOHOMUYECKOTO
U yIpaBAEHYECKOTO HalpaBAeHWI 1 PopMupo-
BaHNUS Y HUX KYABTYDbI UCCAGAOBAHMII C UCTIOAD-
30BaHMEM MOIIHON MH(POPMAIMOHHON TeXHO-
AOTMY — MAaTEMaTHIeCKOTO MOACAVPOBAHMUA.

Paboma bvinoanena npu gunancoboii noo-
depice PTHO (npoexm 09-02-121118).

MODELING AND SIMULATION
OF SEASIDE CONTAINER TERMINAL
OPERATIONS

BRANISLAV DRAGOVIC AND ROMEO MESTROVIC
MARITIME FACULTY, UNIVERSITY OF MONTENEGRO,
MONTENEGRO

This paper presents the simulation model that
was used to analyze queuing and bottleneck
problems, container yard utilization, port
throughput and operational efficiency regarding
container yard, gate and berth. Computer algo-
rithm is described here to give examples how the
simulation model is built from sequence of oper-
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ational procedures which have been conducted to
the determination of the container port systems
performance in different environment within var-
ious points of view and in heterogeneous cases.

The objective of this paper is to develop sim-
ulation model to analyze the container terminal
performance in Korean ports. This analysis
includes the integration of container berth and
yard simulation planning within container ter-
minal. Combined planning approaches for dif-
ferent decision levels are described in this
paper. This model will also investigate the most
important elements in a port system including
ship berthing /unberthing, QCs per ship, yard
trucks allocation to a container and crane allo-
cation in stacking area.

This study includes the integration of con-
tainer berth and yard simulation planning. We
assume that the container terminal has berth
and container yard (CY). It also includes quay
cranes (QCs), yard trucks (YTs) and transfer
cranes (TC). The container terminal is repre-
sented as a simulation model and a simplified
version is shown as an optimization model. We
start with performing several simulation runs in
order to get average values of the parameters
which are then fed into the optimization model.
After solving the optimization model the result
is transformed into decision rules that are used
in the simulation model.

Computational experiments were conducted
to evaluate the performance of the developed
model using real data collected from the
Korean container terminals. The effects of vari-
ous practical considerations on the perform-
ance of the suggested planning process are test-
ed numerically and by using a simulation study.

OLUEHKA N MPOITHO3 PUCKA
MHBECTULIMOHHOTO NOPTPENSA

T. B. KOPOJIEBA

MOCKOBCKUA T'YMAHUTAPHbBIV
YHUBEPCUTET, MOCKBA

A. B. LLIAMIPAHOB

WHCTUTYT MATEMATUYECKOIO
MOZE/IMPOBAHWSI PAH, MOCKBA

IIpo6aema Bo3pacrarouell M3MEHIMBOCTH
IIeH U CBA3aHHBIX C 3TUM PUCKOB MOTEPU IpPuU-

GbIAM B YCAOBUAX HECTAGUABHBIX (DUHAHCOBBIX
DBIHKOB, OCOGEHHO B IIOCAEAHEE BPeMsl, 3HaUN-
TEABHO YCAOSKHAET MPOLeCC IPUHATHUA pelle-
Hust 06 mHBecTHpoBaHuu. Bocrnoanenne aedu-
nuTa MHPOpPMALUK O PUCKOBAHHOCTH Pa3Any-
HBIX (DMHAHCOBBIX OIEpanuii BO3MOXKHO IpH
MOMOIIY BBIYMCANTEABHOTO IKCIEPUMEHTA.
IIpu momomy MaTeMaTH4eCKON MOAEAH, IOCT-
POEHHOJT Ha OCHOBE MOAEAY Bapyaliii-KOBapu-
amuit Value-at-Risk (VaR), onennsaercs nan-
GOADBIINIT IOTEHI[MAABHBIN YOBITOK MHBECTHUIM-
OHHOTO TOpPTdeAs, COCTOALWETO U3 IATH
¢unaucossix nacrpymentos (USD, EUR, AUD,
GBP, CNY), koTOpBIit MOSKET IPOU3OITH B Te-
yeHMe OAHOTO AHA. IIpy aTOM mpeamoaaraercs,
YTO peaibHble MOTEPU HE MPEBBICAT YCTAHOB-
AEHHBIIl YPOBEHb ¢ BepOATHOCTBIO 95%. Tem
CaMbIM TIPOTHO3MPYETCH TEKYIMUI BaAIOTHBIN
puck Ha ocHoBe Kypcos BaaoT LIB PO. Ouenka
¥ MPOTHO3 NPOBOAATCS MO MO3ULUAM B KasK-
AOJi BaAIOTe U B IjeAOM 1o noptdeato. IIpeara-
raeTcs BapMaHT M3MEHEHNUA CTPYKTYpbl MOPT-
(heasl ¢ 1leAbI0 MUHMMM3ALUM BO3MOSKHBIX II0-
tepb. IloaydeHHAd KOAMYECTBEHHAs OIjeHKa
TEKYIero BaAIOTHOTO PHMCKA AOCTATOYHO AO-
CTOBEpHA I MOJKET ObITh MCIIOAB30BaHA B MaTe-
MAaTHYECKNX MHBECTHIMOHHBIX MOAEASX, AAL
pe3epBMpPOBaHNMS KANMTaAd, OLEHKM AEATEeAb-
HOCTH KOMIIaHWIL

Paboma 6vinoanena npu gunancoboii nod-
depixxe PTH® (npoexm 09-02-121118).

MOAENTMPOBAHUE 0OXOOHOCTHU
MHBECTULUWUN
C YHETOM PUCKA B KAHECTBEHHbIX
OLLEHKAX

T. B. KOPOJIEBA

MOCKOBCKW TYMAHUTAPHbIA
YHVBEPCUTET, MOCKBA

I1. B. BPECJIABCKUH,

WMHCTUTYT MATEMATUYECKOIO
MOZEJINPOBAHWS PAH, MOCKBA

OcHOBOJ pUHATHS pelIeHNil 06 MHBECTH-
poBauuy siBAsiercs nadopmanus 06 apderTus-
HOCTH (AoxoaHOCTM) mHBecTnymit. MHpopma-
s 06 ypoBHE PUCKA, BOHUKAIOWETO B CHAY
HEONPEAEAEHHOCTH KOHEYHOTO Pe3yAbTaTa MH-
BECTUPOBAHMSA, B IEPUOA NPOEKTUPOBAHMUA
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n03BOAMAA Obl CYGBEKTAM MPEATPUHUMATEAD-
CKOJ AeATeAbHOCTM u36eRaTh (PUHAHCOBBIX
norepsb. [loaydeHne OLEHOK MHBECTUIMOHHBIX
PUCKOB AASE GYAYIINX IEPUOAOB BPEMEHM SBAS-
eTcda TpyAoeMkoit 3apadeit. CAOKHOCTD ee pe-
LIEHNUS COMPSI’KEHa He TOABKO C OINpeAeAEeHMU-
eM 3aKOHOMEpPHOCTE} pPa3BUTHS, 3aBUCSIIINX
oT GOABIIOTO KoAMdecTBa (hakTOpoB. AomoA-
HUTEAbHbIE TPYAHOCTH BO3HUMKAKOT M3-33 TO-
ro, 4T0 MHQpOpMAIMI 0 PaKTOpPax PUCKa MO-
SKET BbIPAKATHCSA AMIIb KAYECTBEHHBIMY OL[EH-
kamu. MaremaTndieckoe MOAeAMpOBaHME AO-
XOAHOCTY MHBECTUIMIA C YYETOM YPOBHS PUCKa
II03BOASIET IOAYYNTH HEOOXOAMMYIO MH(BOPMA-
LU0 AASL TIOAAEPSKKM YIIPABAEHYECKOTO pelle-
Hust 06 nmHBecTMpOBaHMM. Mopeaupyercst AO-
XOAHOCTb MHBECTHUIMOHHOTO IPOEKTA C YI€TOM
pucka u uHdAALMKM. YPOBEHb PUCKA MHBECTH-
pOBaHMS B KaYeCTBEHHBIX OIEHKAX MOAEAN-
pyercsi mpy NOMOIM Aanmapara HeYeTKUX
muoskects. [lo pesyabratamM MOAeAMPOBaHNUS
AHAAMBUPYIOTCS BapUaHThl MHBECTUPOBAHUS
CPEACTB NEHCHOHHOTO (DOHAA B pasAMUHbIE
IPeATPUATHSL.

Paboma bunosnena npu gunarcobou nod-
depie PTHO (npoexm 09-02-121118).

SIMULATION MODEL FOR PORT OF BAR
PLANNING CAPACITY

R. MESTROYIC, B. DRAGOVIC,

M. SKURIC, V. KAPETANOVIC
MARITIME FACULTY, UNIVERSITY
OF MONTENEGRO, MONTENEGRO

Unlike previous studies, this study is based
on a detailed computer simulation model of
handling activities in different years for Port of
Bar. This paper shows that good solution
approaches for real and potential capacity for
Port of Bar are already developed, but never-
theless there are still many open questions.
Also, this paper indicates the advantages of
the South-East European ports in relation to
North — West European ports on the trans-
portation routes between European ports and
the ports of Far East.

The capacity development model process
began with the study establishing a detailed

understanding of the Port of Bar facilities cur-
rent operations. By using the break-bulk, dry-
bulk and liquid-bulk trend functions developed
here, we analyzed the current terminal opera-
tions and its current cargo handling capacity.
The information contained in this study is
designed to greater basic Port of Bar operating
parameters and procedures.

From the above, it is easy to see that capa-
city of the Port of Bar was based on the ac-
tual cargo types. While an overall increase in
the percentage of different cargoes handled
by the Port of Bar in previous years could
increase the overall total tonnage, it would fol-
low that the Port of Bar now has more available
capacity. The capacity model would need to be
adjusted to the cargo split adequately deter-
mine the utilization of the available capacity of
Port of Bar.

The models provide output in the form of the
Maximal Practical Capacity (MPC) for each
terminal. This MPC refers to estimated annual
throughput volumes that represent the high end
of a realistic operating scenario. In practice,
operating at a level equivalent to the MPC for
any significant period of time is typically con-
sidered impractical and uneconomical. For
practical purposes, the throughput capacity of
a Port of Bar is more reasonably approximated
at 80% of the port’s MPC. This fact, referred to
as Sustainable Practical Capacity (SPC), is the
practical throughput capacity; a facility can
reasonably be expected to operate at over a
sustained period of time. For planning purpose,
a reasonable approach is to develop facilities to
meet SPC. Consequently, sea ports, as a gener-
al rule, do not operate at the MPC level most of
the time. Therefore, the SPC level is used for
planning and evaluation task. With this in mind,
the capacity model results for the Port of Bar
existing facilities presented in this study are the
SPC throughput capacity volumes, equaling
80% of the MPC.

Stated methodology and improvements can
be used for fast and effective computations of
the maximal practical capacity, sustainable
practical capacity and average sustainable
practical capacity in port systems.
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«HAPPATUBHOE» BPEMYA UCTOPUKA
n MOAOENTNPOBAHUE
B NICTOPUOMUCAHUN
(MPUTNALLEHHbBIA OOKJAL)

3. A. YHEKAHLIEBA
WHCTUTYT BCEOBLLIEV UCTOPUU PAH,
MOCKBA

B AokAape aBTOp pa3MbIIIAfAeT (Ipenmyle-
CTBEHHO Ha (PPaHIy3CKOM MaTepuane) o CoBpe-
MEHHBIX TpaHC(hOpPMaIuAX peMecAa UCTOPHKA.
VTBepsrAeHNE KOHCTPYKIMOHUCTCKOTO Havaaa
B ucTopyuorpacuu, B 4aCTHOCTH, HOBOE HOHMU-
MaH}e BpeMeH) U HappaTyBa OTKPBIBAIOT Iep-
CIIEKTUBBI AASL GOAee TOHKOTO MCIIOAB30BaHMS
KOAMYECTBEHHBIX MHCTPYMEHTOB B MCTOpMYE-
CKOM AMCKypCe.

06 OAHOM NMPOCTOM MEXAHU3ME
®OPMUPOBAHUA TPYBEOUN CTPYKTYPbI
NONAPHOUN N SKBATOPUAJIbHOU
OBJIACTEN 3JUJIMMCOUAAJIbHbIX
3BE3HbIX CKOMJMEHUN

C. . XYPABJIEB

MOCKOBCKMIA ABTOMOBWNIbHO-A0POXHbIN
WHCTUTYT (FOCYAAPCTBEHHbLIN
TEXHWYECKUA YHUBEPCUTET),

MOCKBA

AnaAnTHIeCKME UCCAEAOBAHMS U YUCAEHHOE
MOAEAMPOBAHME B PA3AMUYHBIX 33Aa4aX 3BE3A-
HOJ AMHAMUKM CO BCEif OYEBMAHOCTBIO YKa-
3bIBAIOT HA BO3MOJKHOCTH CYUIECTBOBAHWS
CaMOCOTACOBaHHBIX cepuieckux (mwapooo-
Pa3HbIX), IAAUICOUAAABHBIX (CSKATBIX MAM Tpe-
XOCHbIX) 3Be3AHBIX OOpa3oBaHMl (3BE3AHBIX
ckonaenuit, raraktuk) (Schwarzshild, 1979;
Chandrasekhar Spirat..., 1969; Binney, 1980;
Annamura un sBoaorus..., 1975; Iloasuenxko,
Dpuamasn, 1976).

OKcnepuMeHTaAbHBIT MaTepuar (HaGArOAe-
HUsI) CO BCEil OYEBUAHOCTBIO IMOATBEPSKAAET
sror ¢axkr (Binney, 1980). Oanako stu xe Ha-
OGAIOAEHUST YKA3bIBAIOT HA CYL[ECTBOBAHME HE
IPOCTO U30AMPOBAHHBIX MAPOBBIX MAU IAAUI-
COMAAABHBIX 3BE3AHBIX CKOIAEHMI, HO M Cyle-
CTBOBaHME Y HMX 3KBATOPMAABHBIX AUCKOB,
MOASIPHBIX €OCeit» (MTA00OpasHbIe TAAAKTUKN)
1 60Aee «TOHKOJ» CTPYKTYPbI B BUAE PYKABOB,
nepembruex («6apoB») u T. I.

B 9r0it CBA3M mpeACTaBASET MHTepec pac-
CMOTpeTh B (hOTOTpaBUTA-I[OHHON IOCTAHOB-
ke HeGeCHO-MeXaHMYECKYI0 3aAady O ABIIKe-
HUJM MAaTE€PUAAbHON TOYKM (YaCTHIBI) B HOAE
TPaBUTALMOHHOTO TPUTSASKEHNUA U PENYAbCHUB-
HOTO OTTAaAKMBAHMSA BPalalo|erocsa TPeX0CHO-
TO AAUIICOMAA.

IleApIo TaKOTO PACCMOTPEHMSA ABAACTCA AO-
Ka3aTeAbCTBO B PaMKaX OYeHb NPOCTON MO-
AeAbHOI 3apaun HeGecHoi mexanuky (XKypas-
Aes, 1989) BO3MOSKHOCTM CyIeCTBOBAHUA Ce-
MEJICTB CTAIMOHAPHBIX pelleHnit, 06pas3yommx
YIOMAHYTbIe 9KBaTOPUAABHBIE AMCKM, HOAAP-
HbIe OCM, pyKaBa M T.IL

CIIMCOK AUTEPATYPbBI

Schwarzshild, M. (1979) A numerical model
for a triaxial stellar system in dynamical equilib-
rium // Astrophys. J. V.232, Ne3. P. 236-247.

Chandrasekhar Spirat Ellipsoidal figures of
equilibrium (1969) London — New Haven.

Binney, J. J. (1980) The dynamics, shapes and
origin of elliptical galaxies // Phil. Trans. of Roy.
Soc. of London. V. 296. Ne 1419. P. 329-332.

[Moaswenko, B. A., @puaman, A. M. (1976)
PaBHoBecne u yCTONYMBOCTD TPaBUTHUPYIOLIUX
cucrem. M. : Hayxka.

Kypasaes, C. I. (1989) O6 oanom Bapuanre
OTPaHM4EHHO} (DOTOrPABUTALMOHHON 3aAadn
asyx Tea // Tpyawt Actpodus. un-ta. T. 49. Aa-
ma-Ara.

MOAENb JUHAMWUKN OBBEMA
NHO®OPMALMN B HAPPATUBHbBIX
TEKCTAX

H. C. KEJUUINH

WHCTUTYT MPUKJIAAHOU MATEMATUKU
M. M. B. KEJIObILLIA PAH,

MOCKBA

Crpontcs MOAEAb VHMYTOKEHMSA M COXpa-
HeHMs BO BpeMeHU uHopmanuy, 3adurcupo-
BaHHOJI KOTAA-AM6O B HAPPATUBHBIX MCTOUHI-
kax. Pasymeercs, caepyer yduThiBaTh M BO3-
MOSKHOCTb yBeANdeHNUs ee oObema 3a CUeT
Pa3AMYHOTO pPOAA paclIMpeHuil IepBOHAYAAb-
HOTO ONMCAHNUS TOTO UAM MHOTO cOObITHS (POp-
MyAa: BpET, KaK OYEBUACI» — BCETAA AKTY-
aAbHA).
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Orpaunnunsasce Bpemerem A0 XIX B. (koraa
He OBIAO MacCOBOTO THPAKUPOBAHNI TEKCTOB,
uanopo6ue 33 000000 «Aprymentos u axk-
TOB»), MOSKHO IPUHATH IPOCTEHIIYIO CXeMY CO-
XpaHeHUA-YHUITOXeHuA uHpopmanun. Ilep-
BOHA4aAbHbINA TeKCT (f = () k momenty (£ = I)
MO3KET OKa3aThCA:

1. CoskskeHHbIM (4TO GBI IO ITOMY MOBOAY
Hi roBopua Muxana Adanacsesnd...) ¢ Bepo-
atHocTbI0 fy. CymectBoBanne Vuaekca 3ampe-
IIEHHBIX KHHUT, A4 M CAMO MaAO€ KOAMYECTBO
APEBHIX TEKCTOB IIOKA3bIBAIOT, YTO BEAMYMHA
Dy He ABASETCS IpeHeGPeRUMO MaAoli;

2. CoxpaHeHHbIM (HaIpUMep, B CYHAYKE BAA-
A€AbIja-CTapoBepa) C BEPOSTHOCTHIO Py

3. Tlepenucannpim (Kak TO GBIAO MO A€TeH-
Ae O Hayaie CAABAHCKON MMCHMEHHOCTH BO
Bpemena Kupuanra u Mecdoans) ¢ BeposATHO-
CTBIO D).

Pasymeercs, Bceraa py + p; + p, = 1
¥ Pa3yMHO [OAArath, 4TO MaTOXMAAHME —
(p1+ 2p;) = 1, 1OCKOABKY B IPOTHBHOM CAyYae
Au60 (p; + 2p,) << I 6BICTPO COKIKEHO GBIAO
Obl BCE, ¥ HE O YeM ObIAO Obl PACCYKAATH, AUOO
(p; + 2p,) >> 1, u Bcst Semas 6biaa Gbl MOKPbI-
Ta MaHyCKPUITAMIL...

B paabHeilmem moaaraeM BEAMUMHSBI p; IO-
CTOSIHHBIMM, HE paccMaTpuBas 3aAadun KOAMIe-
CTBEHHOTO aHaAM3a MICbMEHHON MH(pOPMALNH
Ha BCell oAyocH £y <1 <o,

DTOT BETBAMIICA CAYYayHBIA IPOILECC
(BCII) aHarormdeH MHOTMM, paccMaTpuBaB-
LIMMCS paHee B IAePHON (pusnke (3AeChb OH Ha-
3bIBACTCA Memodom nocaedobamervHolx nOKO-
AeHUl, B POAU TUOHYIIMX M BOCIPON3BOASIMX-
€ TEeKCTOB — YaCTHI, — BBICTYIaAM (POTOHEI,
HEJTPOHDI, IACKTPOHBL..) ¥ B TEOPUM MOMYAS-
gyt (pPOAB 4acTHL UIPaAK 0co6M, BUABI, POAA
u T. A.). [IpoBeast oneHKY BpeMeHM 3aTyxaHuUA
BCII, xax 06BIYHO OLEHMBAIOTCS 3HAYECHMS Ha-
paMeTpoB B 06paTHBIX 3aAayaX, MOJKHO IIOAY-
4UTh CpPeAHee BpeMs cOoxpaHeHus uHpopma-
MM, BIEPBbIC NOSBMBIIEHCSA B NUCHMEHHOM
HappaTUBHOM MCTOYHMKE IpU = 1) .

TeOpeTI/I‘iECKI/I BBIBOA O KOHEYHOM BpeMeHI/I
CYLJECTBOBAHMS (IOTOMKOB» AIOOOTO TeKCTa
AOKa3aH B AMHENHO} MOAEAM IpPU YCAOBUU
(p; + 2p,) < 1: BepositHOCTH 06pbiBa BCII 3a N

IIOKOACHMI CTPEMUTCA K I TPy HeOIpaHWIEHHOM
pocre N. To, 4T0 3TO HEpaBEeHCTBO MMeeT Mec-
TO B PEAABHOCTH, AOKA3bIBACTCA, HALpPUMED,
MaABIM (BO BCe BpeMeHa) KOAMYECTBOM CTapPbIX
TekcToB. EcAM 3HaK HepaBeHCTBA CMEHMTh Ha
IPOTUBOIMOAOSKHDI, TO YUCAO KOMUI AIOGOTO
TercTa GyAeT HapacTaTh SKCIOHEHUAABHO.

BCII ananrorMyHBle — BBINIEONMCAHHOMY
BCTPEYAIOTCS BO MHOTMX IPEAMETHBIX 06Aac-
TaX. B gaepHON u3uke ux XapakTepHble Bpe-
MmeHa At = t;,; — t; U3MePSIOTCA HAHOCEKYHAA-
MI, a B A3BIKO3HAHMM (TA€ 4ACTUIAMMU BBICTY-
MalOT CeMbM fA3BIKOB, CaMy A3bIKM, AMAACKTHI
U T. A.) Af SIBASIETCS BEAVIVMHOM IOPSAAKA CTOAE-
iit. Y3ke OAHO 3TO 0GCTOSATEABCTBO Tpebyer
Bo3MokHOCTH mepexoAa oT camux BCII x ux
HeTIPePBIBHBIM MOAEAAM, B KOTOPBIX B 3aBUCH-
MOCTHM OT MCXOAHBIX AOTyILjeHuit OyAyT ury-
pupoBaTh An6O ypasHenue Aubysnun, An6o
ra30KMHETHIECKOE, KOTOpoe Goree YAOGHO
AASL PACCMOTPEHMST 33734 KaK B OMOAOTHHM TaK
n B Tekcrorormu. OHo u ypaBHeHue Baacosa,
TovHee — cucrema Baacosa — Maxrceana (oa-
HOMepHBIE U TIPMBEAEHHbIE K Ge3pasMepHOMY
BUAY), yKe GOAee MOAYBEKA MHTEHCHUBHO JC-
IOAB3YIOTCS AASl OIMCAHNUSA IepeHoca JacTuI.
HeszapsskeHHBIX ¥ 3apsKEHHBIX, COOTBETCT-
BEHHO.

OLUEHKA 3®DEKTUBHOCTHU
OYHKUMOHUPOBAHNA PbIHOYHOTO
CErMEHTA

E. 6. KOMJIEB
MOCKOBCKWV I'YMAHUTAPHBI
YHWBEPCUTET, MOCKBA

B aoxnape onpepeaarcsa monaTHe «dddex-
TUBHOCTH (byHKIU/IOHI/IpOBaHI/IH prHO‘{HOI‘O cer-
MEHTa» U PaccMaTPUBAIOTCA METOABI €€ OIjeH-
ki, IIpepnraraemsie MeTOABI 6asyupyioTCs Ha
pacueTe eAMHNMYHO} IOAE3HOCTM TOBApOB,
MOAEAMPOBAHNY TIpOIlecca 3aKyIKM TOBApOB,
onpeaeaeHnn 3PPeKTUBHOCTH (PYHKIVOHUPO-
BaHMA pPaccMaTpMUBAEMOIO CerMeHTa pbIHKA,
OIleHKE BeAMYMHBI HEYAOBACTBOPEHHOTO CIIPO-
ca, pa3AOKeHNN HEYAOBAETBOPEHHOTO CIPOCa
10 hakTOpaMm, ONpeAeATION M TOA3HOCTh TO-
BapoB.
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«TOYEYHA4» MOLEJb
COUMNANTIbHO-O9KOHOMMWYECKOIO
PASBUTUA PETUUOHA

A. HEKJTIO40B
WMHCTUTYT MATEMATUYECKOIO
MOZEJINPOBAHWS PAH, MOCKBA

B cucreme MakpOIKOHOMIYECKOTO MOAEAU-
posanust «Makpocouuym» paccMaTpuBaeTcs
«TOYEYHAA» MOAEAb COLMAABHO-IKOHOMIUYE-
CKOTO pas3suTisi pernona. Aanmnas paGora Ha-
npaBAeHa Ha pasButie cucrembl «Makpocouy-
YM» AO «MHOTOTOYEYHO!» MOAEAM, VIUTHIBAIO-
1jelT B3aYMHOE BAVSIHIIE «TOYEYHBIX » CHCTEM Ma-
KPOIKOHOMIYECKIX DPETMOHOB ADYT Ha ApYTa.
AAsL peleHnst OCTABAEHHOM 3aAa4M PELIAlOTCst
ABE IIOA33AQUM: @) AAA KAKAOTO MaKPOIKOHOMM-
9eCKOTO PErMoHa CTPOMTCS AMHAMUYECKAS MO-
AeAb; 6) pelnaeTcsi 3apada PHIHOYHBIX OTHOLIE-
HUI MEXAY MaKpOE)KOHOMI/I‘IeCKI/IMI/I peI‘I/IOHaMI/I.

KWTANCKUE HABJIIOAEHUS
®EHOMEHOB COJIHEYHOM
AKTUBHOCTHM M NPOBJIEMblI JATUPOBKU
MCTOPUYECKUX OOKYMEHTOB

M. I. HUIKN®OPOB
Mry M. M. B. JOMOHOCOBA

B pesyabrare cratMcTMYecKOro aHaAM3a
CPeAHEeBEKOBbIX KUTANCKIX HAOAIOAEHWIH GBIAO
YCTaHOBAEHO, 4TO MHAEKCHI COAHEYHOJN aKTVB-
HOCTH, PEKOHCTPYMPOBAHHBIE 1O COAHEYHBIM
IATHAM U IOASPHBIM CYSTHIUAM, IEPECTaioT GbITh
KOPpPeAMPOBAHHBIMY [PV BEIYUCAEHIN MHAEKCOB
3a MHTEPBAAbI BPEMEH) B HECKOABKO AeT. DTOT
pe3yAbTAT He COOTBETCTBYET COBPEMEHHBIM TeO-
peTHdecKUM IPEACTaBACHMAM ¥ HAGAIOAATEAB-
HBIM AaHHBIM. Jlcropmorpacdumyeckmit aHaAu3
OKa3bIBAET, 4TO KUTAMCKUE HAGAIOACHNS COA-
HEYHBIX [IATEH B CepeArHe MuHUMyMa MayHaepa
(1660+1680 rr.) mpotuBOpevaT TeAeCKOIMYe-
CKMM HAaGAIOAGHMSM €BPOIEHCKIUX aCTPOHOMOB.
Tem He MeHee cpaBHEHNE C PaAMOU3OTOIHBIMI
¥ AEHAPOXPOHOAOTHYECKMMI AAHHBIMM CBUAE-
TEABCTBYET B IIOAB3Y HAAEKHOCTH MHAEKCOB
COAHEYHO! aKTVMBHOCTH, ONPEAEAEHHBIX 1O KH-
TalCKMM HaOAOAEHMAM. DTN Ha TePBbI B3TASA
IPOTMBOPEUNBbIE PE3YABTATHI UMEIOT AOBOABHO
npocroe obbscHenve. IIpy ompeaerennn uu-

AEKCOB COAHEYHOI aKTMBHOCTH 32 GOABIINE IIe-
puoas! ~20+30 AeT MOAYYAIOTCA pPe3yABTATEI,
KOTOPbIE XOPOIIO COTAACYIOTCA C HEe3aBUCYMBI-
mu AanHeiMu. HecoorserctBue Teopum mpouc-
XOAMUT IIP¥ BBIYMCAEHMN MHAEKCA 10 HEOOABIINM
BpEMEHHBIM MHTepBaram oT 1 po 3 aer. Jr0 sB-
A€HJIe MOKHO OGBACHUTD IOTPELIHOCTHIO AATH-
POBOK OTAEABHBIX KMTAMCKUX HAGAIOAEHMI, YTO
GbIAO IOATBEPIKAECHO MaTEMATIIECKIM MOAEANL-
posanyeM. OLeHRY OKA3bIBAIOT, YTO HAGAIOAA-
eMasi KapTUHa OAYYUTCS, ECAU AONYCTUTD, 4TO
o0k0r0 20-30% HabAOAEHUMII MMEOT OMMOKY
AaTu-poBku oT 1 Ao 3 aer. B aTom cayuae ropo-
BbIe MHAEKChI COAHEYHOI aKTUBHOCTH OKaKYTCH
HEKOPPEAVPOBAHHBIMH, HO NIPY YCPEAHEHNAX HA
6oABLINX BpeMeHax 3ToT 3 dekT ncyesaer. 3a-
METHM, 3TO IPEATIOAOSKEHME HE TO3BOASLET 00B-
SICHUTH HAAMYME KUTAMCKUX HAGAIOAEHMII COA-
HEYHBIX IIATeH B MuHumyMe Maynaepa. Beposr-
HO, AASL HAOAIOAEHUIT 9TOTO MEPUOAA BPEMEHN
cAepyer AGO MPEAIOAOKUTH GOABLINE OMUOKH
AQTUPOBKH, AMOO MOCTABUTH TOA COMHEHME AO-
CTOBEPHOCTb CaMUX HAGAIOAEHMIA.

AN APPENDIX TO CUFFLESS
MEASUREMENT AND PREDICTION OF
BLOOD PRESSURE FOR TELEMEDICINE

R. STOJANOVIC, N. LEKIC, Z. PAVICEVIC
UNIVERSITY OF MONTENEGRO, MONTENEGRO

This note presents a trial for obtaining the
blood pressure (BP) information from Pulse
Transmit Time (PTT). PTT should be measured
using photoplethysmography (PPG) and elec-
trocardiogram (ECG) signals. Such approach
has a strong potential in telemedicine and wear-
able health care systems (WHC), since it is non-
invasive and cuff-less. Different regression lines
were used to represent systolic, diastolic and
mean pressures. These lines are obtained after
initial calibration for each person. The impact
of noise and geometrical positions (of arm and
ear) on measurement reliability has been con-
sidered also.

In addition to mathematical models, the
paper describes the sensing principle, micro-
processor unit, communication protocols and
experimental tools with preliminary results.
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The data can then be relayed to the Internet
for analysis and viewing. The wireless applica-
tion protocol (WAP) should be used for dis-
playing the information on portable wireless
devices like personal digital assistants (PDAs)
and mobile phones. The subjects’ cardiovascu-
lar condition can thus be obtained for monitor-
ing or pre-diagnosis purposes.

MOAENN USBMEHEHNA OBbEMA
MOHETHOI'O OBPALLEHUA B NPOLLJIOM

V. TABOB
MHCTUTYT MATEMATUKN
N IHOOPMATWIKW BAH, BOJITAPVS

WM3meHeHne o6bemMa AEHEKHOTO 00OpaleHNs
II03BOASIET AEAATDh BBHIBOABI 06 YBEAMYEHNUN UAN
YMEeHBIIEHUY TPOU3BOACTBA, TOPTOBAU U APY-
I'MX 3KOHOMMYECKMX IapaMeTpoB. B aokaape
AASL m3ydeHus obpaujeHus 06beMOB MOHET
B IPOIIAOM IIPEAAAraloTCs MOAEAM, OCHOBAH-
Hble Ha CPaBHEHMM KOAMYECTBA AOUICANNX AO
HAC CTapbIX MOHET U3 COOTBETCTBYIOUIUX XPO-
HOAOTMYECKNX IMepuopoB. IIpeacTaBaeHs Tpn
™HMIA TakuX MOAeAei: «rabamua» Kaxkaana,
XPOHOAOTMYECKOE pacIpeAeAeH)e MOHET IO
apXeO0AOTHYECKUM AAHHBIM M XPOHOAOTMYECKOE
pacrmpeAeAeHNe MOHET IO IIeHaM B KaTaAore.
Paccmorpenst npo6aeMbI KOPPEASIIUI MOAEAET
BTOPOTO ¥ TPETHErO THIIA.

BOJIOHCKWM NPOLLECC — CMNOCOB
M METOAbI MPOBEPKU U OLLEHKU
3HAHW CTYOEHTOB (O4UH
M3 BO3MOXHbIX NOAXOL0B)
(MPUMNALIEHHbIA OKNAL)

XK. MTABUYEBWY, J1. BYKHEBUY
ECTECTBEHHO-MATEMATUYECKUN
DAKYJIBTET, YHUBEPCUTET YEPHOIOPUN
PAZJOBAH CTOSIHOBUY
OJIEKTPOTEXHUHYECKWN DAKYJIBTET,
YHUBEPCUTET YEPHOIOPUN

OGpazoBanne — CKpBITHIE COKPOBUIA (AO-
kAaA Meskaynapoanoit komuccrn UNESKO mo
Bonpocam o6pasosarnst arst XXI B.). Boaos-
CKMil TIPOLieCC B CUCTEME BhICIIEro 06pa3oBa-
Hua. EBpomneiickas cucrema mepeBoAa 1 HaKOI-
Aernd kpeautos (mopaeabp ECTS). Teopus ne-
qerkux (fuzzy) MHOKECTB B OLjeHKe 3HAHMWIL.

CPEOHWE CUJbI, D,EVICTBVIOI.U,VIE
HA BELWWECTBO B CUJIbHbIX
SNEKTPOMAIHUTHbLIX NONAX
(MPUTNALLEHHbBIN OOKJIAL)

C. H. AHAPEEB, B. 1. MAKAPOB, A. A. PYXAO3E
UHCTUTYT OBLLEN dUINKU
VM. A. M. [TIPOXOPOBA PAH, MOCKBA

WMznaraercs Teopus CpeAHMX CHA, ACHUCTBY-
IOIMX Ha BEIEeCTBO B CUABHOM IIOAE IAEKTPO-
MaTHUTHOTO M3AydeHNsA. PaccMoTpens! caydan
IPO3PAYHbIX CPEA AOCTATOYHO GOABIIMX pa3-
MepOB, a IO3TOMY IOBEPXHOCTHBIMM 3 derTa-
MU BO3AEJCTBUSI NPEHEOPETaeTcs U yIUTHIBA-
I0TCSL TOABKO 0GbeMHble cyAbl. K Takum cuaam
OTHOCATCA NOHACPOMOTOPHAsA CHAA U CHAA
AaBAeHMs1, 00YCAOBAEHHAS paCCesHIEM aAalo-
Er0 M3AYYEHNMsS Ha IAeKTPOoHax. B caabbix
HEPEASTHBUCTCKUX MOASX 00€ CHABI PacTyT
C yBeAMdEHMEM MHTEHCUBHOCTM M3AYYCHMUA.
B npepere GOAbLIMX PEASTUBMCTCKHMX IOAEIL
IIOHA€POMOTOPHAS CMAA BRIXOAUT HA Hachllje-
HUE U OKAa3bIBACTCHA HE 3aBUCAIIEN OT MHTEH-
cuBHOCTM M3AydeHmsa. Cmaa ke AaBACHUS
AOCTHTaeT CBOETO MAaKCHMAABHOTO 3HAYeHUS
¥t 3aTeM GBICTPO MAAAET C YBEANYEHNEM MHTEH-
CUBHOCTHM M3AYYEHUS. B peaAbelx YCAOBUAX
IPY BO3ACHCTBMM MOIJHBIX AA3€PHBIX MYYKOB
Ha BELIeCTBO CMAA AABACHMUA U3AYYCHNSA BCETAA
IpeHe6pesKUMO MaAa IO CPAaBHEHMIO C IOHAE-
POMOTOPHOM CUAO.

STUDY OF HOT ELECTRON PRODUCTION
IN WIDE RANGE OF FEMTOSECOND
LASER PULSE INTENSITIES FROM
MODERATE TO RELATIVISTIC
(PLENARY PRESENTATION)

A. B. SAVELIEV

INTERNATIONAL LASER CENTER

OF M.V. LOMONOSOV MOSCOW STATE
UNIVERSITY, MOSCOW

We present our recent results on hot
electron production under action of 50 fs
1016-2x1018 W/cm2 laser pulse onto the solid
and melted metal targets. Experiments were
made using 10 Hz sub-TW Ti:Sa laser system.

X-ray spectra measurements allowed us to
reveal interplay of different hot electron com-
ponents while intensity increases from moder-
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ate to relativistic one. Maximal energy of X-ray
quanta detected at intensity of 2x1018 W/cm?2
reached 5-7 MeV. Experimental data is dis-
cussed using 2D3P PIC simulations by the
Mandor code.

We also describe x-ray, ionic and optical
pump probe data on the interaction of fem-
tosecond pulses with melted metal target and
discuss the observed peculiarities of such inter-
action.

ABNAUNA N DOPMUPOBAHMUE MJIA3MblI
NPU NASEPHOM BO3OENCTBUU HA
BELWECTBO: HEPELWWEHHbIE BOMNPOCHI
(MPUTMALIEHHbBIA OOKNAL)

A. A. CAMOXVH, H. H. WJIbNYEB,

C. M. KJINMEHTOB, I1. A. NMMBOBAPOB
UHCTUTYT OBLLEV ®dUSVKU

UM. A. M. [TIPOXOPOBA PAH, MOCKBA

O6cy>kAaloTCA  pas3AMdHBIE JKCIIEPHUMEH-
TaAbHBIE U TEOPETHIECKIE TOAXOABI K UCCACAO-

BaHMIO IPOLECCOB aéAHuMI/I u 06p330BaHI/IH
IAQ3Mbl IPY Aa3€PHOM BO3AENCTBMM Ha KOH-
AGHCI/IPOBaHHbIe CPEAbI. O6pameH0 BHMUMAHNIE,
B 4aCTHOCTH, Ha HeHO}\HOTy SKCHepI/IMeHTaAB—
HbIX AAHHBIX U peBYAbTaTOB TGOpeTI/I'{ECKI/IX
pacquOB Io B3prBHOMy BCKHUIIAHUNIO Heperpe—
TOM SKMAKOCTH M IIEPEXOAE OT AOKPUTIIECKOTO
K 3aKPUTHIECKOMY PesKMMY MCIIapeHNA Ipy Ha-
HOCEKYHAHOM Aa3epHOM BO3AeicTBuM. B cay-
yae METAAAOB OCTaeTcCsa OTKPLITBIM BOl'IpOC 06
ux «HpOCBeTAeHI/H/I» AASA AA3€PHOTO M3Ay4Ye-
HUA B OKOAOKPI/ITI/I'{CCKOM pe>K1/1Me MCH&pEHI/IH
U BAUAHUN E)pOSI/IOHHOIZ OAa3Mbl Ha KI/IHCTI/IKy
I/ICHapI/ITeAbHOI‘O npouecca. B AOIIOAHUTEAD-
HOM UCCAEAOBAHNN HYKAAETCA TAKIKE OTHOCHU-
TEeAbHAA pOJ\b (bOTOS.KyCTI/I‘{eCKOI‘O u Mcnapm—
TEABHOTO MEXaHM3MOB reHepauMM AdaBACHUA
CAy4ae MOAYAMPOBAHHON MHTEHCHBHOCTH Ad-
3€pHOI‘O VIMIIYABCaA.
MaTepI/IaALI IIOATOTOBUA
B. . MAXYKnH*

* Masxyknu Baaanmup VBanoBud — A0KTOp (hM3MKO-MaTeMaTHIECKMX HAYK, IPOdeccop, 3aBeAyIO-
wuit kKaeApoit MaTeMaTHYeCKOTO ¥ KOMIBIOTEPHOTO MOAEAMPOBAaHMA MOCKOBCKOTO I'yMaHNUTapPHOTO
YHUBEPCHUTETA, 3aBEAYIOIMI ceKTopoM JHcTuTyTa MaTeMaTyuiecKoro MoaeAmposanus Poccuiickoit
akapemunu Hayk. Tea. +7 (495) 374-70-86. Da. aapec: vim@modhef.ru



