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PE®DEPATHI

VIK 537.533.2

Exmenuna U.B., lllemuun E.Il., HYangaes H.H. ABTOMUCCHOHHBIIA MCTOYHUK YJIbTPa-
(buosieTOBOro m3JIydeHusi C aBTOKATOAOM U3 HAHOCTPYKTYPHPOBAHHOIO YTJIEPOIHOTO
marepuadsa // Becrn. C.-Ilerep6. yu-ta. Cep. 10. 2011. Bpm. 1. C. 3-8.

Paccmorpena Bo3MOXKHOCTB CO3/IaHMS TPUHIUITUAILHO HOBOI'O UCTOYHHUKA YJILTPa(dUOJIETOBO-
ro U3JIy4YeHUs Ha OCHOBE aBTO3JIEKTPOHHOW SMUCCHM TIOJ JIEHCTBUEM 3JIEKTPOHOB, SMHUTHUPYIOIINX
W3 HAHOCTPYKTYPHUPOBAHHOTO KaToaa. bubsuorp. 5 wazs. Uin. 3.

Karouesvie cao6a: aBTO3JIEKTPOHHAST SMUCCHUsI, KATOJOJIOMUHUCIICHIINS, YIJIEPOAHbIE MaTepuar-
JIBI.

VIIK 517.929.4

Kabko A.Il., Mensenesa U.B. AnreGpandeckuii moaxos K aHAJIN3Y YCTONYUBOCTHU
nuddepennmanbHo-pasHocTHbIX cucreM // Becru. C.-Ilerep6. yu-ta. Cep. 10. 2011. Bpm. 1.
C. 9-20.

B pabore nipemyioxkeH HOBBIN MOIXO K aHAINU3Y IKCIOHEHIIUATHLHON YCTONYNBOCTH JIMHEWHBIX
nuddepeHIuaIbHO-Pa3HOCTHBIX CUCTEM C ITOCTOSTHHBIMU KO3 durmenramu. Jlokazanbl HEOOXOMU-
MbI€ M JOCTATOYHBIE YCJIOBUSI SKCIOHEHIINAJBHOM YCTONYNBOCTA M HEYCTONYUBOCTH TAKUX CHUCTEM,
OCHOBAHHBIE HA MOJIyIE€HUN KBAJPATUIHON OIEHKH /I KBAIPATUIHBIX (DYHKIIHOHAJIOB HA HEKOTO-
POM CIIEIUAJIBHOM MHOXKECTBE. DTHU YCJIOBHs IO3BOJIAIOT HMCIIOJIL30BATh BTOPOIl Merosn JlsmyHoBa
ISl aHAJIN3a YCTOMYUBOCTU CHCTEM C 3ala3abliBaHreM. Ha OCHOBe MOKa3aHHBIX yTBEPXKIEHUN IMO-
CTPOEH KOHCTPYKTUBHBIN KOHEUHBIH aJTOPUTM ITPOBEPKHU MOJIOXKUTEILHON OIPeeIEHHOCTH KBapa-
TUYIHBIX PyHKIMOoHAIOB JIsnyHoBa—Kpacosckoro. PaccmoTpens! nmpumepsl, WILTIOCTPUPYIOIIIE UC-
CJIeIOBaHUE SKCIIOHEHIINAIBHON yCTONIMBOCTH qudpepeHInaaIbHO-PA3HOCTHBIX Y PABHEHUHN TPEITO-
JKEeHHBIM MeTojoM. bubmorp. 6 wa3s. Tabm. 2.

Karouesvie carosa: muddepeHimaabHO-pa3HOCTHBIE CUCTEMbI, SKCIIOHEHITUAJIbHAS YCTONINBOCTD,
dyHKImoHaAEI JIsmyHoBa, Bropoit MmeTos JIsamyHoBa.

UDK 533.9

Kawata$S., Takahashi K., SatoD.,, BaradaD., Andreev A.A.,, Klimo O,
LimpouchJ, MaY.Y.,ShengZ M., Wang W.M.,, LiY.T., Kong Q,Wang P.X.
Efficient ion beam generation in laser foil interaction — toward a controllable laser ion
accelerator // Bectu. C.-Ilerep6. yu-ta. Cep. 10. 2011. Bem. 1. C. 21-28.

A remarkable improvement on the energy conversion efficiency from laser to protons is
demonstrated by particle simulations in a laser-foil interaction. The total laser-proton energy
conversion efficiency becomes 16.7% in an optimized multi-hole target, though a conventional plane
foil target serves a rather low efficiency of a small percentage. When an intense short-pulse laser
illuminates the thin foil target, the foil electrons are accelerated around the target by the intense
laser. The hot electrons generate a strong electric field, which accelerates the foil protons, and
the proton beam is generated. In the previous study, we found that multihole thin-foil target is
efficient for the energy conversion from laser to protons [Phys. Rev. E 78, 046401 (2008)], and the
energy conversion efficiency was 9.3%. In this paper 2.5-dimensional particle-in-cell simulations are
performed, and the results clarify the role of the target hole thickness and depth in the laser-proton
energy conversion. The optimized multi-hole foil target provides a remarkable increase in the laser-
proton energy conversion efficiency as shown above. Bibliogr. 6 items. Figs. 8.

Kaoueswie caosa: intense laser accelerator, ion acceleration, intense laser, ion accelerator.
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YK 517.94-519.6

Koruna E.J/I., Makcumos K. M. Koppekiius aBu>keHusi Ipu TOMoOrpapuiecKnux u rJia-
HAPHBIX PAJUOHYKJMAHBIX uccienoBanmsx // Becrun. C.-Ilerep6. yn-ta. Cep. 10. 2011.
Bemm. 1. C. 29-36.

Baxxkupim sTamom npu oO6pabOTKe PaaMOHYKJIUIHBIX HCCJICIOBAHUN SIBJISIETCS OOHAPYKEHUE
U KOPPEKIINs JBUKEHHS IAI[MeHTa BO BpeMs cOOpa JUATHOCTUYECKUX JAHHBIX, HOCKOJIBKY JazKe
HeOOJTBITIOE CMEIeHNEe TAIMEHTa TN UCCIEyeEMOrO OpraHa B 3TOT MOMEHT MOXKET MOBJIUATEH Ha J0-
CTOBEPHOCTH PE3YJIbTATOB AUATHOCTHKHU. B paboTe paccMaTpUBaIOTCs aJrOPUTMbBI KOPPEKIUU IBU-
JKEHUS U IBYX PEXKUMOB cOOpa TaHHBIX: OJHOMOTOHHON IMUCCUOHHON KOMIIBIOTEPHON TOMOTDa-
dun (OPIKT) u murammaeckoii crmaTurpadgun. Brepsbie mpemaraeTcs UCIOIb30BATh MOHATHE
OITUYECKOTO MOTOKA JIJIsT TAKUX PAJUOHYKIUIHBIX ucciaeaoBanuii. Bubmauorp. 18 nass. Ui. 5.

Karoueswie caosa: ODIKT, cumururpadust, KOpPEKIys JBUKEHUS, ONTUYECKUI TOTOK.

UDK 621.384.6+51.734-51.74+-517.928+517.938

Senichev Yu.V.,, Chechenin A.N., Kostromin S.A. Variable transition energy
lattices based on different periodic cells with various types of dispersion suppressor //
Becru. C.-Ilerep6. yu-ta. Cep. 10. 2011. Boim. 1. C. 37-48.

The structures with the variable transition energy have many applications. In particular this
function plays the crucial role in the high intensity synchrotrons to avoid a gamma-transition
crossing, in the storage rings to provide the optimal condition for the stochastic cooling, in the
multi-particle synchrotrons to create the simultaneous conditions for each type of particles. From
this point of view the flexible control of gamma-transition by little number of elements is desirable.
Besides we should keep such important properties as dispersion-free straight sections, the minimum
number of chromatic sextupoles and their unchangeable self-compensation scheme independently on
gamma-transition value to survive a large dynamic aperture in whole energy region. In this paper
we consider the "resonant"lattice based on the doublet, the triplet and compare their advantages
and disadvantages with the singlet cell lattice. Another subject solved in this paper is the dispersion
suppressor. Bibliogr. 14 items. Figs. 7.

Kamoueswie caosa: synchrotron, lattice, compensation of chromaticity, dispersion suppressor.

YIK 621.384.6.01

Csucrynos 0. A, Byes FO.B., Oscauunukos A. JI., Oscaunukos /I. A. PazapaGorka
MaJiorabapuTHOrO YCKOPUTEJIsI JeHTPOHOB [Jisi HEUTPOHHOIO I'€eHEepaTopa HAa YHEPTUIO

1 MsB // Becru. C.-Ilerep6. yu-ta. Cep. 10. 2011. Bem. 1. C. 49-59.

Ha npumepe HEHTPOHHOrO reHepaTropa C BBIXOAHON 3Heprueil nelitonoB 1 MsB na 6aze RFQ
¢ paboueit gacroroit 433 MI' paccMaTpuBarOTCs MPOOJIEMBI MOJAETUPOBAHNS U M3TOTOBJIEHUS yC-
KOPSIIOIIUX CTPYKTYP C BBICOKOYACTOTHON KBaJIPYIOJBLHON (DOKYCHPOBKOW B JHAA30HE PabOINX
qacror 325-450 MI'n. O6cyKmaorcs 0COBEHHOCTH TOJIOTOBKY IIyYKa, NHXKEKTUPYEMOI'O B YCKOPH-
TeJTb, ONMTUMU3AINS JUHAMAKY YaCTUIl U T€OMETPUU FJIEKTPOJIOB B YCKOPSIOIIEM PE30HATOPE TeHe-
paropa HelTpoHoB. Bubsmorp. 12 nass. Wa. 4. Tabu. 2.

Karoueswie ca06a: TUHAMUKA Iy 9IKOB 3aPSXKEHHBIX YACTHUIl, YCKOPUTEJN JEHTPOHOB, BHICOKOYa~
CTOTHAsl KBaJpPYyIOJIbHas (DOKYCHPOBKA, (POPMUPOBAHUE IMyUKA, 339U ONTUMHUBAINHN, TPOOIEMbI
W3TOTOBJIEHUSI.

YK 004.942+519.876.24-537.636

Tepemonkos F.B.,, Augpumanos C.H. Jakgi¢ Milko, Pastuovié¢ Zeliko, Ta-
di¢ Ton¢i. MaremaTnyeckoe MOIeJIMPOBAHME MOHHBIX MUKPO3OHIOB C Yy4YeTOM Kpae-
BbIxX modsieit // Becru. C.-Ilerep6. yu-ta. Cep. 10. 2011. Bom. 1. C. 60-75.

B pabote ucciienoBano u oleHEHO BIMSHUE KPAEBBIX II0JIEHl HA XapAaKTEPUCTUKU IIyIKA YaACTHUIL
Ha IIpUMepe MUKPO30HI0B. BbII0 I0Ka3aHO, 9TO UX BIIMSAHNE CYIIECTBEHHO. BaXKHBIM pe3yabpTaToM
SIBJISIETCSI TO, YTO C YYETOM KPAEBBIX TOJIEH MOXKHO TOJYIUTh O0jiee IpreMeMble XapaKTePUCTUKN
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IMydYKa, 9€M B MOJIEJI C UX OTCYTCTBUEM (KpaeBble MOJIA — HEOTHEMJIEMBIN aTpuOyT JIIOGOrO THITA
MArHUTHBIX 3JIEMEHTOB). DTO MO3BOJISIET IIPOEKTHPOBATH HOBbIE Oosiee 3(hdeKTHBHBIE MUKDPO30H-
bl U NIpaBUJIbHEE HacTpauBaTh (PyHKIMOHUpYoIue. Kpome sToro, B pabore JaHbl PEKOMEHIAITAM
110 YJTy IIIIEHUIO TTapaMETPOB UCCIEyEMBIX CHCTEM U TTOKA3aHO, IYTO Ha OCHOBAHUM PACUYETOB B JIMHEMH-
HOII MOJIe/TN He CJIeIyeT KOHCTPYHUPOBATH MUKPO3OHIBI, TIOTOMY YTO HEeJUHEHHBbIE 3(DMEKTHI MOTYT
KapIMHAJIBHO MEHSITh JUHAMUKY ITydKa. lIpeamoKeHHble MeTOAbl U Pe3yabTaTbl MOI'YT OBITH ITPHU-
MeHEHbBI TPAKTUYECKH JIJIsT JIFOOBIX YCKOPUTEIbHBIX KOMILIEKCOB. Bubamorp. 20 nass. M. 9.

Kamouesoie caosa: MaTeMaTHIeCKOEe U KOMITBIOTEPHOE MOJECIUPOBAHUE, MUKPO30OHIbI, CUMBOJIb-
Hble BBIYHUCJIEHUS, KPAEeBbIE T0JIsI, abeppaliiu.

YIK 519.6

Apcernrnena E.II. O6 uamesnb4eHNN TPUAHTYISAIUN BOIM3KU rpaHuiibl obsactu // Becr.
C.-Tlerep6. yu-ta. Cep. 10. 2011. Bom. 1. C. 76-84.

Hosble BapuaHThl U3MeIBIEHNST TPUAHTYIISAIINYA BOJTU3U I'PAHUIBI O0JIACTH C COXPAHEHHEM CBOM-
CTBa HEBBIPOXKJIEHHOCTH. B pabore 1mopoOHO ONMKMCAH aJrOPUTM U3MEJIbYeHUsT TPUAHTYJIAIUNA B 00-
meM ciygasx. ChopMmyaupoBaHa TeopeMa O BO3MOXKHOCTH OECKOHETHO M3MEJIFIATh TPEYTOTbHUKI
BOJIN3M TJIaIKON FPAHUIIBI C COXPAHEHNEM CBONCTBA HEBBIPOXKIeHHOCTH. IIprBeeHbl OCHOBHBIE Hen
JIOKA3aTe/IbCTBA B IPSIMOJIMHEHOM U KPUBOJIMHEHHOM CJIydvasX. XapaKTepHON 4epToil mpejiarae-
MBIX TPUAHTYJISIIAN SIBISIETCS TOTEHITHAJIBHO OECKOHEYHOE YHCJIO0 TPEYTOJBHUKOB B OKPECTHOCTH
IPaHABI 0GJIACTH, YTO HO3BOJISET HOAXO/SANIIM yCEUEHIEM CETOK aJIAIITUBHO (B 3aBUCUMOCTH OT OCO-
GEHHOCTH AIIPOKCUMUPYEMOi (DYyHKIMN) MOy YaTh HEBLIPOXKIEHHbIE TPUAHTYJISIUY, AIIPOKCHMU-
pyoIye TpaHuILy C JI00O0I Hamepén 3a/IaHHOM cTeneHbo TouHocTH. bubmmorp. 6 Hass. M. 1.

Karouesvie caosa: TPUAHTYIIANNS, HEBBIPOXK/IEHHOCTD, U3MeJIbIeHne, 00JIacTh, IPAMOJINHEHHAS
IrpaHuIla, KPUBOJIMHENHAS IPAHUIA.

VIIK 004.432.4

Hryen Bau /loan, Cadonos B.O. Cpeacrea acneKTHO-OPMEHTHPOBAHHOIO MHpOrpam-
MupoBaHus njisi paspaborku Web-npunoxkenuii B cucreme Aspect. NET // Becru. C.-Ile-
Tepb6. yu-Ta. Cep. 10. 2011. Bom. 1. C. 85-105.

OmnmcaHbl METOMBI TPUMEHEHUS ACIIEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMUPOBAHUS I 33189
paspaborku Web-npunoxkenuii Ha mirardopme Microsoft. NET. Paszpaboranbl acmekTbl s MOMI-
nepxxku Web-tiporpamvuposanus B cucreme Aspect.NET. TIpoananuzupoBanbl 3)pdEKTUBHOCTD
¥ TPOM3BOIUTEHHOCTh TMPUMEHEHHUs ITUX aclueKToB B Web-mpuioxkenunsix. bubmumorp. 19 Hass.
Nn. 2. Taba. 1.

Kaoueswie caosa: acrieKTHO-opueHTHpoBanHoe nporpammuposanne, AOII, Aspect. NET, Web-
npuioxkerue, Microsoft. NET, ASP.NET.

YK 531.36

Anexkcauagpos A.IO0., Kocos A.A. O6 ycTOHYMBOCTA M CTAOMJIN3AIMN MEXaHUIECKUX
cucreM ¢ HeJMHeHHbIMHA TiorsiotuTesasivu sHeprun // Becrn. C.-Ilerep6. yu-ta. Cep. 10. 2011.
Bom. 1. C. 106-115.

PaccmarpuBatoTcst MexaHUYeCKHne CUCTEMBI, COCTOSIINE U3 0a30BOM CTPYKTYpPbI U HEJIMHEHHO-
O IOIJIOTHUTEJIS SHEPIrud, B3aUMOLNEHCTBAE MEXKIY KOTOPBIMH OCYIIECTBIIAETCA IIOCPEICTBOM CyIIe-
CTBEHHO HEJIMHEHHBIX MO3WIMOHHBIX CHUJI. HelnmHedHBIA XapakTep B3amMOAEHCTBUSA ObOeCrednBaeT
MHTEHCUBHYIO MEePEeKadKy SHEPIHHU BBIHYKJIEHHBIX KOJIEOaHUM, cO3/laBaeMbIX B 0a30BOil CTPYKTY-
p€e BHENIHMMHU BO3MYIIEHUSIMU, B MOTJIOTUTE/b SHEPTHUH, Te KOJeOAHUs TacsaATCs Ha JIeMIpUpPYIo-
mux ycrpoiicrBax. s adpdexkTuBHOM paboThl TAKOTO OCHOBAHHOTO HA TACCHBHOM YIIPABJICHUU
criocoba ralreHusi KojaebaHnuii Tpedbyercss 06ecnednTh aCUMITOTUIECKYIO YCTONYIUBOCTH PABHOBECHS
B 3aMKHYTOI cucTeMe. B cTaTbe ¢ MOMOIIBIO METOJA JEKOMIIO3UIIUK ONPEJIEISIIOTCS JTOCTATOUHBIE
YCJIOBUS ACUMIITOTUYECKON YCTONYMBOCTH IOJIOYKEHUSI PABHOBECHUSI. YCTAHOBJIEHO, YTO BO MHOTHUX
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cJIydastX aCHMIITOTHYECKAS] YCTOWINBOCTD MOYKET OBITH BBISIBJIEHA IIyTEM U3y IEHUsT U30IMPOBAHHBIX
MOJICHICTEM CYIIECTBEHHO MEHBIEH pa3MepHOCTH. J[JIsi CHCTeM C HEMOJIHBIM HM3MEPEHUEM BEKTODa
0000IIEHHBIX KOOPAMHAT H3YYAI0TCHA 33a4YN CTAOMUIN3AINHN [TOJI0XKEHIS PABHOBECHS 33 CUET HEJIH-
HEWHO! OOpaTHOM CBSI3W, UCIOJBL3YIOMIEH TOJBKO M3MepsieMble KOOPIWHATHI W JOMOJIHUTETbHBIE
BCIIOMOTaTEe/IbHBbIE TEPEMEHHbBIE. DTU JOMOJHUTETbHBIE TEPEMEHHBIE MOYXKHO PACCMAaTPUBATEH KaK KO-
OPAMHATHI IS IPUCOETUHAEMON MEXaHUIECKOM CHCTEMBI, TEM CAMBIM cTabnman3arus HaKTHIECKU
peanu3yercsi 3a CYeT MPUCOEIUHEHUsI HEJMHEWHOrO MOTJIOTHTE s Hepruu. B KadecTBe mpumepa
MPUJIOKEHUsT IOy YEHHBIX PE3Y/IbTaTOB PACCMOTPEHA 33/a9a CTAOMIU3AINH TOJIOYKEHUsT paBHOBE-
CHSI TPEXMACCOBOM CUCTEMBI C €JIMHCTBEHHOM usMepsieMoii koopauHaToil. [lokazano, 4To mpu JIF0OBIX
3HAYEHUSIX TAPAMETPOB CUCTEMBI (MACChI TPY30B, 2KECTKOCTH MPY>KUH) MOKHO 00ECTIEINTD ACUMITTO-
THUYIECKYIO YCTONINBOCTD TIOJIOXKEHUSI PABHOBECHSI 38 CUET PUCOEIMHEHUS] TOCPEICTBOM HEJTMHEHON
MPY>KUHBI JOMOJIHUTEIBHOrO I'py3a ¢ aemidepom. bubanorp. 11 nass.

Kmouesvie caro06a: MEXaHMIECKHE CUCTEMBI, YCTOWYNBOCTD, CTabuIn3aIys, MyHkiun JIsmyHosa,
JIEKOMITO3HITHSI.

YIK 517.977+533.9.07

Bepemeit E. ., Corunkosa M. B. Crabunuzarnus njiasmbel Ha Ga3e IIpOrHosa ¢ ycToii-
quBbIM JuHelHbIM npubsauxkenuem // Becrn. C.-Ilerep6. ym-ta. Cep. 10. 2011. Bem. 1.
C. 116-133.

PaccmarpuBaercs 3ajada crabuimsanuu mIa3Mbl B COBDEMEHHBIX TOKAMaKaxX Ha OCHOBE YIIPaB-
serns ¢ nporuosupyiomumu Mogessima (MPC — Model Predictive Control). Ilpemroxken HOBbIif
aJropuTM yUpaBieHus, basupyomuiica Ha uaeasx MPC-nmonxoma n MomaabHON apaMeTpUYecKOi
onTuMmu3anuu. B paMkax 9TOro aJropuTMa Ha KayKJIOM Iare JUCKPETHOTO BpeMeH! 00eCIIeYnBaeTCs
pacmoJioXKenre COOCTBEHHBIX YMCe JIMHEHHOrO MpUOIUKEHUsT 3aMKHYTOM CUCTEMbI BHYTPHU KeJIae-
MBIX O0OJIacTeil KOMIIJIEKCHON IIIOCKOCTH. JlaHHBIE 0OJIACTH HAXOJATCA BHYTPH €IUHUTIHOTO KpPY-
ra M OTParkarT 3aJaHHbIE TPEOOBAHUsI HA CTENeHb YCTONIMBOCTH M KOJE6ATETBHOCTA 3aMKHYTOMN
cucrembl. [lokazaHo, 9TO peaym3arusi TpeIaraeMoro ajropuTMa B PEKUMe pPeajbHOrO BpPeMEHU
CBsI3aHA C HEOOXOJMMOCTBIO PEIIeHUs] Ha KaXKJOM TaKTe 33Ja9d HEJIMHEHAHOIO IPOrpaMMHUPOBAHUST
C CYIIIECTBEHHO HEJIMHEWHBIMU OrpaHndeHusIMu. JloKa3aHo, 9TO Takasl 3a/a4a MOXKeT ObITH CBeJIeHa
K dopme 6e3yCIOBHOM onTuMu3au. JHGEKTUBHOCTH MPEIAraeMoro ajJropuTMa mpoIeMOHCTPH-
poBaHa Ha IPUMepe BEPTUKAJIbHOI crabuimmsarnun nina3Mmel B Tokamake ITER. Bubanorp. 8 Hass.
Wn. 6.

Kmouesvie carosa: crabumusanust maa3Mbl, yIPABIEHNE C TPOTHO30M, MOJAJIbHAS TapaMeTpude-
CKasl ONITUMU3AINs, YCTONIUBOCTD JIMHEHHOIO MPUOJINKEHUSI.

YK 621.384.64

Hwobkos B.C., [Tonozos C. M. YupaBjieHne SMUTTAHCOM IIyYKa B JIMHENHOM YCKOpPHU-
Tesie ¢ TpyGkamu apeiipa Ha manyro sHepruwo // Becrn. C.-Ilerep6. yn-ta. Cep. 10. 2011.
Bpm. 1. C. 134-141.

Ha ocroBe MeTosa ycpeHeHus o meproy ObICTPBIX OCIUJIISIIIAN IIOCTPOEHA MOJIEIb TUHAMUKY
IydKa C y9eTOM HEKOIe€DEHTHBIX KoslebaHuil dacTur] B crycrke. I[Iposesena ornenka sdpdekTuBHO-
IO aKCelNTaHCa KaHAJIa YCKOPUTENS C aKCHAJIbHO-CHMMETPUYHOM BBICOKOYACTOTHON (POKYCHPOBKOIA.
CdopmymupoBanbl HEOOXOIUMbIE TpeOOBAHUST HA MApaMeTPBhl YCKOPUTENs st obecrevdeHust -
(bEeKTUBHOIO COIIACOBAHUS ITydKa C KaHAJOM CTPYKTYypbL. [loka3zaHo, 9T0 paspaboTaHHBIN ITOIXO
K aHA/IN3Y AUHAMHUKHN Iy4YKa B YCKOPHUTEJE I03BOJIAET OCYIIECTBJIATH 3D @MEKTUBHOE yIpaBJIEHNE
SMUTTAHCOM IIyuka. Bubsmumorp. 6 nass. Wim. 5.

Karoueswie caosa: HesnHEHAST JUHAMUKA, yCTORINBOCTD, (ha30BOe IPOCTPAHCTBO, METO/L YCPEeI-
HEHWUsI, COTJIACOBaHUE, YCKOPHUTEb, SMUTTAHC.
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YK 517.997

Eropos A.U., Buamenckasn JI. H HabmonaemocTrs kKoJsiebaHmil ceTu U3 CBSI3aHHBIX
OO'BEKTOB C pacHpesieJIEeHHBIMUA U COCPENOTOYEHHBIMU IapaMeTpaMy B TOYKE COegu-
HeHust // Bectu. C.-Ilerep6. yu-ta. Cep. 10. 2011. Bem. 1. C. 142-146.

Pemaercst 3agada BoccTaHOB/IEHUSI HAYAJIBHOTO COCTOSIHUSI CETH, COCTOAIIEH W3 m OOBEKTOB
C pacupeeeHHbIMU TapaMeTPaMu, Y KOTOPBIX B TOYKE COEIUHEHUS UMEETCsl OOBEKT C COCPemo-
TOYEHHBIMH NapaMeTrpaMu. HadajabHble JaHHBIE BOCCTAHABIUBAIOTCS 110 PE3Y/IbTaTaM HAOJIOIEHUS
3a HATSI)KEHUSIMA CTPYH B TOUYKE WX COeIWHeHUs. Bubamorp. 8 Ha3B.

Karoueswie cao6a: BOIHOBOE ypaBHEHNE, KpaeBas 3a1a4da, yIpyTrue KoiebaHus, yIpaBIsieMOCTb,
raireHue KoJieOaHuiA.

SUMMARIES

Ehmenina I. V., Sheshin E. P., Chadaev N. N. Field electron emission source of
ultraviolet radiation based on nano-structured carbon cathode.

The possibility of creation of basically new sources of ultraviolet radiation based on field-emission
under the action of electrons emitted from nano-structured cathode is considered.
Key words: field electron emission, cathodoluminescence, carbon material.

Zhabko A. P., Medvedeva I. V. The algebraic approach to stability analysis of
differential-difference systems.

A new approach to the exponential stability analysis of linear differential-difference systems
with constant coefficients is suggested. The necessary and sufficient conditions of the exponential
stability and instability of such systems, which are based on the derivation of the quadratic estimate
for the quadratic functionals on some special set, are proved. These conditions allow to use Lyapunov
second method for the analysis of exponential stability of systems with delay. On the base of proven
statements the final constructive algorithm of control of the positive definiteness of the quadratic
Lyapunov—Krasovskii functionals is constructed. Illustrative examples of the exponential stability
analysis of the differential-difference equations using the introduced method are considered.

Key words: differential-difference systems, exponential stability, Lyapunov functionals, Lya-
punov second method.

Kawata S., Takahashi K., Sato D., Barada D., Andreev A. A., Klimo O., Limpouch J., Ma Y. Y.,
Sheng Z. M., Wang W. M., Li Y. T., Kong Q., Wang P. X. Efficient ion beam generation in
laser foil interaction — toward a controllable laser ion accelerator.

In this paper, we investigated and clarified the role of the hole thickness and width of the tailored
multihole target at the laser side in the laser-proton energy conversion. The conversion efficiency
was enhanced significantly to 16.7 % in the optimal microstructured target from a few percents
in a planar target without the microstructre. The work in this paper presents an importance of
target structure for the laser-ion conversion efficiency, as well as for the ion beam collimation. For
practical applications of the laser-ion accelerator, the issues contain the efficient ion generation as
dealt in this paper, the ion beam quality improvement in the energy spectrum control including a
mono-energy ion beam generation, neutralized or unneutralized ion beam transportation for a long
distance, etc. The multihole target presented in this paper may serve a new way to create ion beams
efficiently in the future laser ion accelerator.

Key words: intense laser accelerator, ion acceleration, intense laser, ion accelerator.
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Kotina E. D., Mazimov K. M. Motion correction in SPECT and planar radionuclide
studies.

Detection and correction of patient motion during the collection of diagnostic data is an
important step in the processing of radionuclide studies, since even a small shift of the patient’s body
at this moment can affect the reliability of diagnostics results. Algorithms for motion correction in
single photon emission computed tomography (SPECT) and dynamic scintigraphy are considered.
For the first time it’s suggested to use optical flow for the data of radionuclide studies.

Key words: SPECT, dynamic scintigraphy, motion correction, optical flow.

Senichev Yu. V., Chechenin A. N., KostrominS. A. Variable transition energy lattices
based on different periodic cells with various types of dispersion suppressor.

The structures with the variable transition energy have many applications. In particular this
function plays the crucial role in the high intensity synchrotrons to avoid a gamma-transition
crossing, in the storage rings to provide the optimal condition for the stochastic cooling, in the
multi-particle synchrotrons to create the simultaneous conditions for each type of particles. From
this point of view the flexible control of gamma-transition by little number of elements is desirable.
Besides we should keep such important properties as dispersion-free straight sections, the minimum
number of chromatic sextupoles and their unchangeable self-compensation scheme independently on
gamma-transition value to survive a large dynamic aperture in whole energy region. In this paper
we consider the “resonant” lattice based on the doublet, the triplet and compare their advantages
and disadvantages with the singlet cell lattice. Another subject solved in this paper is the dispersion
SUpPPressor.

Key words: synchrotron, lattice, compensation of chromaticity, dispersion suppressor.

Svistunov Yu. A., Zuev Yu. V., Ovsyannikov A. D., OvsyannikovD. A. Compact deuteron
accelerator design for 1 MeV neutron source.

On the example of the neutron generator with 1 MeV output energy of deuteron (on the
basis of RFQ with operating frequency of 433 MHz), the problems of modeling and manufacturing
accelerating structures with high-frequency quadrupole focusing with the range of frequencies 325—
450 MHz are considered. Features of conditioning the bunch injected in the accelerator, optimization
of particle dynamics and geometry of electrodes in accelerating resonator of the neutrons generator
are discussed.

Key words: charged particles beam dynamics, deuteron accelerators, RFQ focusing, beam for-
mation, optimization problems, production problems.

Tereshonkov Yu. V., Andrianov S. N., Jaksié Milko, Pastuovi¢ Zeljko, Tadi¢ Ton&. Mathe-
matical modeling of ion microprobes with fringe fields effects.

Fringe field influence on beam characteristics was investigated and estimated in microprobes.
It is possible to obtain better beam characteristics with fringe field effects in comparison with the
rectangular model. Some recommendation were given in order to improve microprobe parameters
and show that linear model is not appropriate for constructing real microprobes because beam
characteristics significantly suffer from nonlinear aberrations.

Key words: mathematical and computer modeling, microprobes, symbolic calculations, fringe
fields, aberrations.

Arsentyeva E. P. On nondegenerate triangulation and its refinement near domain
boundary.

Some method of refinement triangulation near domain boundary with retaining property of
nondegeneracy are considered. Detailed algorithm of refinement triangulation near smooth domain
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boundary is presented. The Theorem about possibility infinite refinement triangulation near domain
boundary with retaining property of nondegeneracy is formulated. Basic ideas of proof at straight-
line boundary case, curvilinear boundary case are produced.

Key words: triangulation, nondegeneracy, refinement, curvilinear boundary, straight-line
boundary, domain.

Nguyen Van Doan, Safonov V. O. Aspect-oriented programming tools for Web-
applications development in the Aspect.NET system.

At prezent Web-programming plays an important role in sphere of software development. Day to
day web applications quickly develop and gradually replace desktop applications. They are the future
of the Web, software applications, network architectures, and even computers and operating systems.
Therefore, application of aspect-oriented programming in Web-programming is wary important in
the society of software development. It allows developers to reduce time, cost and complexity of
development, to simplify the maintenance of Web-based products and amending them, to create
reliable and secure Web-applications. The paper suggests methods of application of aspect-oriented
programming for the tasks of Web-applications development in Microsoft. NET platform. Aspects
that support Web-programming are developed in the Aspect.NET system to simplify the process
of creation and maintenance of Web-applications.

Key words: aspect-oriented programming, AOP, Aspect. NET, Web-application, Microsoft. NET,
ASP.NET.

Aleksandrov A. Yu., Kosov A. A. On stability and stabilization of mechanical systems
with nonlinear energy sinks.

Direct energy pumping phenomenon, i. e. passive irreversible transfer of mechanical energy
from a linear oscillator to a nonlinear one has been studied intensively during the past decade.
On the base of this phenomenon, numerous seismic mitigation devices were developed. Therefore,
the important problems are those of stability analysis and stabilizing control synthesis for complex
mechanical systems composed from a linear part, a nonlinear energy sink and essentially nonlinear
interconnections. In the present paper, by the use of the Lyapunov direct method, the sufficient
conditions of asymptotic stability of equilibrium positions for such systems are obtained. The
theorems proved make it possible to study stability of an equilibrium position on the basis
of decomposition of the original complex mechanical system into several isolated subsystems.
For systems with incomplete measurement of a generalized coordinates vector the problems of
stabilization of an equilibrium position by means of nonlinear feedback using only measured
coordinates and auxiliary variables are investigated. The results obtained are applied in the problem
of stabilisation of a three-mass system with a single measurible coordinate.

Key words: mechanical systems, stability, stabilization, the Lyapunov functions, decomposition.

Veremey E.I., Sotnikova M. V. Plasma stabilization on the base of Model Predictive
Control with the linear closed-loop system stability.

The problem of plasma current, position and shape stabilization systems design for modern
tokamaks in the frame of model predictive control approach (MPC) is considered. New control
algorithm, which is based on the ideas of MPC and modal parametric optimization, is proposed.
This algorithm allows to stabilize control plant in the neighborhood of the plasma equilibrium
position. Within the suggested framework linear closed-loop system eigenvalues are placed in the
specific desired areas on the complex plane at each time instant. Such areas are located inside the
unit circle and reflect specific requirements and constraints imposed on closed-loop system stability
and oscillations. The real-time implementation of the proposed algorithm requires the solution of
the nonlinear programming problem at each time instant. To decrease computational consumptions,
a special method is proposed with the theoretical support in the form of three proven theorems.
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The working capacity and effectiveness of the proposed modal-MPC algorithm is demonstrated by
the example of ITER plasma stabilization.
Key words: plasma stabilization, model predictive control, modal parametrical optimization.

Dyubkov V. S., Polozov S. M. Beam emittance control in low-energy drift tube linac.

With the use of an averaging technique over rapid oscillations a beam dynamics model
is considered taking into account non-coherent bunch particle oscillations. Effective acceptance
evaluation of the linac channel with axisymmetric RF focusing is carried out. Required restrictions
imposed of linac parameters are formulated to ensure beam matching. It is shown that developed
approach of beam dynamics analysis allows to realize effective beam emittance control.

Key words: nonlinear dynamics, stability, phase space, averaging technique, matching, linac,
emittance.

Egorov A. 1., Znamenskaya L. N. Observability of oscillations of a network from the
connected objects with the distributed and concentrated parameters in a point of
connection.

The problem restoration of an initial condition of a network is solved. Networks are consisting
from m objects with the distributed parameters, which have an object with concentrated parameters
in the point of connection. Initial data are restored by the results of supervision for tension of strings
in the point of their connection.

Key words: wave equation, regional problem, elastic oscillations, controllability, clearing of
oscillations.
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