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AHHOTAIIUU

K CTaThsaM KypHana «KommsrotepHas ontuka» Tom 32, Ne2, 2008r.

HanogdoTonuka u qudpakuuonnasi onTuka — 9crp.

Bukrop Anekcanaposud Coiidpep (mupexrop HCOU
PAH, e-mail: soifer@ssau.yulucTuTyT cucrem obpa-
6otku m3zobpaxenunii PAH, Camapckuii rocyaapcTBeH-
HBIH a9POKOCMHUYCCKUIN YHUBEPCUTET UMCHH aKaJICMHUKa
C.I1.Koponesa.

[TokazaHo, 9YTO MOCTHXKEHUS TUPPAKIUOHHOU OITH-
KM B 3HAYUTCIFHOW Mepe ONPEACISIIOT Pa3BUTHE psia
HATpaBJICHUN HAHO(POTOHUKU TAKUX KaK. METaMaTepua-
7BI; (pOTOHHBIC KPHUCTAJUIBI, IDIA3MOHHUKA; ONTHICCKUN
3axBaT ¥ MaHUIYJIHPOBaHHE HAHOOOBEKTAMH; HAHOMO-
nenupoBanue. IlpuBomuTCs pemieHue psaa XapakTep-
HBIX 33724 HAaHO(OTOHHKH I10 TICPEUNCICHHBIM HaIpaB-
JICHUSAM Ha OCHOBE METOJIOB IMH(PPaKIIMOHHONH KOMITBIO-
TEPHOM ONTHKU.

Kniouegvie cnosa: HaHODOTOHHKA, HAHOCTEPXKHH,
HAHOPEUICTKH, MOBEPXHOCTHBIC BOJHBI, METaMaTepua-
JBI, IUTa3MOHBI, (POTOHHBIC KPUCTAIUIBI, (POTOHHO-
KPUCTAJUTHICCKUC BOJIOKHA M JIMH3HI.

HanodoToHnka — MaHNIyTHPOBAHHE CBETOM C IO-
MOIIBIO HAHOCTPYKTYP — 17¢Tp.

Bukrop Bukroposuu Kotisp (3aBemyromumii ja6o-
paropueii, e-mail: kotlyar@smr.)y Uacturyt cucrem
o0paboTku m3obpakenuit PAH, Camapckuii rocynapct-
BEHHBIM a3POKOCMHUYECKUI YHUBEPCUTET UMEHH aKaje-
muka C.IT. Koponega.

CreHorpamma JIoKjiajja Ha CEMHHApe 10 KOMIIbIO-
TEpHOH oNTHKE U 00paboTKe N300paKEHHH.

[TpuBoasiTCS HEKOTOpBIE HMHTEPECHBIE PE3YJIBTATHI
1o HaHodoToHMKe, nosrydeHHsle B 2004-2008 onax Be-
IyIIMMHA HAayYHBIMH Tpynmamu. [lokasaHbl pa3inyHbIe
BapHaHTHl JIOKATM3aIlMM CBETa B HAHOPa3MEpPHBIX 00-
JACTAX C TOMOIIBIO TIPOBOJIOYHBIX HAaHOCBETOBOJOB,
HaHOPE30HATOPOB, (OTOHHBIX KpHUCTAUIOB. CBET mpH
9TOM MOJKET OBITh 3aKJIIOYEH B 00JacTh, pasmMep KOTO-
poii B 10-15pa3 MeHblIIe [UIMHBI BOJHBI B BAKYYME.

Kniouesvle cnosa: HaHODOTOHWMKA, TPOBOJIOYHBIE U
LIEJICBBIE CBETOBO/bI, (DOTOHHBIC KPUCTAJUIBI, 3€pKajla
pewerkn bperra, ()OTOHHO-KpUCTAIIIMYECKHE PE30HATO-
PBI, ME/IJICHHBIH CBET, Jia3ephbl HA (POTOHHBIX KPHCTAILIAX,
MeTaMaTepualbl, MUKPOCKOIIHS OJIMKHETO TOJI.

Pacuer n nccienopanne quppaKkuMOHHBIX MHKPO-
H HAHOCTPYKTYp — 15¢Tp.

Jleonun Jleonumouy Jlockonosud, (B.H.c., e-mail:

leonid@smr.r), UucturyT cucreM o0paboTKU M300pa-
xenanii PAH, Camapckuii rocymapcTBEHHBIH a3pOKOC-
MUYeCKHAN YHHBEPCHUTET UMEHH aKaJeMHKa
C.I1.Koponesa.

CreHorpamMma JOKJIaJa Ha CEMHHApEe MO KOMITBIO-
TEpHOH onTHKe U 00paboTKe N300paKEHHH.

IIpencraBneH psan HanpaBieHUN HCCIEAOBAHUN B
00JacTH HAHOTEXHOJIOTH. PaccMOTpeHo peleHue 00-
paTHO 3amaun pedICKTOMETPUH, COCTOSIICH B Ompe-
JIEJIEHUH TTapaMeTpoB MEPUOIUIESCKAX MHUKpPO- W HAHO-
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CTPYKTYp IO HM3MEPCHHSIM OTPaKCHHOro moss. Pac-
CMOTpEH pacueT AU(PPAKIHOHHBIX CTPYKTYp mis (hop-
MHUPOBAHHUS BBICOKOYACTOTHBIX HMHTEP(HEPECHIIMOHHBIX
KapTHH TIOBEPXHOCTHBIX 3JCKTPOMArHUTHBIX  BOJIH.
[IpuBeneHBI pe3ynbTaThl HCCICIOBaHUSA IU(PaKIHOH-
HBIX PEIICTOK C PE30HAHCHBIMH MAarHUTOONTHYCCKUMHU
CBOICTBaMHU.

Knrouesvie cnosa: pednekromerpus, mpsiMasi 3anada
mudpakiwn, oOpaTHast 3a1a4a AUPPaKIuK, AAPPAKIIUOH-
Hasl peIIeTKa, TOBEPXHOCTHBIC JICKTPOMArHUTHBIC BOJIHBI.

HHTerpaibHble MpeaCTABICHHUs PellieHH ypaBHe-
Huii MakcBe/ula B BHAE CIIEKTPa IMOBEPXHOCTHBIX
3JIEKTPOMATHUTHBIX BOJH — 4.CTp.

Jleonun Jleonumosuu Jlockonouu (B.H.c., €-mail:
leonid@smr.ry, Hukonaii JIeBoBnu Kazanckuii (3amec-
TUTEID JUPEKTOpa ncoum PAH, e-mail:
kazansky@smr.)y Cepreii VBanoBuu XapHTOHOB
(c.H.c., e-mail: prognoz@smr.yu MHCTUTYT cHCTEM
o0paboTku n3zobpaxennii PAH, Camapckwuii rocynaper-
BCHHBIII a3POKOCMUYECKUIl YHUBEPCUTET UMEHH aKaje-
muka C.IT.Koponesa.

PaccmoTpen BbIBOA BBIPAXKEHUM Ji1 TOBEPXHOCT-
HBIX 3JICKTPOMAarHUTHBIX BOJIH M3 ypaBHEHUiT MakcBe-
na. ITosy4eHO WHTErpasbHOE MPEACTABICHUE 3JIEKTPO-
MarHuTHOTO ITOJI Ha TPaHULE pa3zielia IBYX cpel uepes
YIJIOBOW CHEKTP IMOBEPXHOCTHBIX 3JIEKTPOMArHUTHBIX
BojH. [IpuBenens! aHanord umHTerpana Kupxroda mms
omucanusi OUQPAKUUU [TOBEPXHOCTHBIX JIICKTpOMAr-
HHUTHBIX BOJNH. OmnpeneneHbl IPaHHULBl OPHUMEHUMOCTH
W3BECTHBIX MHTEIPAJBHBIX MPEACTABICHHUH, TOKA3aH UX
TPUOIIIKCHHBIH XapakTep.

Kniouesvie cnosa: moBepXHOCTHAS 3JICKTPOMarHUTHAs
BOJIHA, ypaBHeHHs MakcBeiia, IMCIIEPCHOHHOE ypaBHe-
HUe, TUpaKIws, YIIIOBOK ClIEKTp, nHTerpas Kupxroda.

Octpas ¢okycnpoBKa cBeTa paguaIbHOIl MOJAPH-
3alMHU ¢ IOMOIIBLI0 MUKPOJInH3 — 13cTp.

Buxrop Bukroposuu KOTns{pl'2 (3aBenyromuii Ja-
6oparopueii, e-mail: _kotlyar@smr.f) Anexceit Aun-
peeuu Kosanes'” (mayumsii corpymmuk, e-mail:
alanko@smr.r)y Cepreii Cepreesuu Cradees’ (cry-
nent, e-mail:_sergej_ss_2004@mai).ru

! Uncruryr cicrem o6paGotkn n3oGpaxenuii PAH.

2 Camapckuii TOCYyIapCTBEHHBIH a3pOKOCMHUYSCKUAN
yHuBepcuteT uMeHu akaaemuka C.I1. Koponesa.

Ha OCHOBE paspaboTaHHOTO pagnaIbHOTO
FDTD-meTona 4icieHHO TIOKAa3aHO, YTO CBEpXpasperie-
HUSI MOXKHO TOCTHYb TIPH (POKYCHPOBKE JIA3EPHOTO H3ITY-
YCHUSI C PaaUaIbHON TONSAPH3ALUCH IMITHHIPUYCCKOMN
IpaMeHTHON MHKpOJMH30i MHUKasIsiHa 1 KOHUYECKUM
MHUKpPOAaKCUKOHOM. [Tnomanu (okambHBIX MATCH B 3THX
CIIydasixX MO MOJYCHaly MHTCHCHBHOCTH PaBHBI COOTBET-
CTBEHHO 0,152»2 H 0,09&2. OTH IUIOMIAIN MEHBIIE, YeEM
MOJYYCHHBIC YKCIICPUMCHTAILHO Ha CErOMHSIIHUN JICHb
C MOMOIIBI0 MHKPOOOBEKTHBA — 0,1602, mapa0oJirye-
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CKOro 3epkaja — 0,134&2 M MHUHUMaJbHAS IUIONIAb,
npenckasanas teopermaeckn — 0,102% u Tem Gonee
MeHbIIe TU(PaKIHOHHOro mpepena (UIOMIaan JHCKa
Biipu) — 0,2042.

Kmouesvie crosa: pamnanpasii FDTD-meTon, oct-
past pOKyCcHpOBKa CBETa, paIHalIbHO MOJSIPU30BAHHBIN
CBET, KOHUYECKH MHKPOAKCHUKOH, JIMH3a MuKassiHa,
MUHMMaJIbHAS TUTOMaab (POKAILHOTO IISITHA.

Orpannvyennsie 1D myuxkm DJiipu. nasepHbIi
Beep — 7/ CcTp.

Cernana Hukomaesna Xomumua'? (Bemymwimit Hayu-
HBIl coTpynuuk, e-mail:_khonina@smr.ju Cepreii
FennanpeBnd BonoToBckuii (Bemywiunii mpoOrpaMMHCT,
e-mail: sv@smr.ru

! Uucruryr cucrem 06paGotku n3obpaxennii PAH,

2 Camapckuii TOCYJapCTBEHHBIH a’pOKOCMHUYCCKHMA
yauBepcuteT umeHn akanemuka C.I1. Koponesa.

HenaBHo ObUT (hM3MYUECKN peav3oBaH €I1e OJIUH THIT
nasepueix myukoB [Siviloglou G. A., et al, Physical
Review Letters 99, 213901 (2007)precnoHeHIHATBHBIH
CBETOBOM My4OK DHpH, KOTOPBIH IIPU PacIIpOCTPAHEHUH B
CBOOO/THOM TIPOCTPAHCTBE NPHOIM3UTEILHO COXpaHsET
CBOW BHJ JI0 HEKOTOPOT'O PACCTOSHUS U TPACKTOpHs pac-
MPOCTPaHEHHs] OCHOBHOTO MaKCHMyMa IIPH 3TOM W3ruoda-
ercs. KapTiHa MHTEHCHBHOCTH PacIpOCTPAHEHUSI TaKOTO
OJTHOMEPHOTO ITy4YKa HallOMHHAET Paayry.

B nmanHOW paboTe mpemIokKeH K PacCMOTPEHHIO
IPYrod THI OTPAaHWUYCHHBIX MYYKOB OUPH, KOTOPBIH
(opMupyeTcss B MOMEPEYHOM CEUSHHA MOJ PEe30HATO-
poB «ernuymiel ranepeu». I[lpoBeneHo uMcCIEHHOE
CpaBHEHHE €ro PaclpOCTPaHEHHS C IKCIIOHEHIIMAIbHBI-
Mu u Oipu-I'ayccoBeIMU ITydykaMd U MOKa3aHO, 4YTO
npeIaraeMblii THI ITyYKa AEMOHCTPHUPYET JyUIIyIO yC-
TOWYMBOCTh K AMQPAKUUM M COXpaHEHHE OCLWIUIN-
pylomei CTpyKTypsl uaeaibHOro pacmnpenenenus. On-
HAaKO KapTHHAa MHTEHCUBHOCTU PACIpPOCTPAHEHHMS TaKO-
ro Imy4Ka OoJIbIlle HATTOMHHAET HE PaayTy, a Beep.

Knioueswie cnosa: pyaxmmsa D¥ipH, yCeUeHHBIE Tyd-
Ki DWpH, pe3oHATOp MOJ «IemuyIleld ranepen», 0e3-
TG PAKIIMOHHBIE ITYYKH CBOOOHOTO TIPOCTPAHCTBRA.

HHuTerpasbnbie BOJIOKOHHbIE JaTYUKH IaBJIEHUS
HA OCHOBE CEJICKTHBHOIO BO30YKIeHHS MONEPEeYHbIX
Moxa — Scrp.

Anppeii Bagumosiu ['aBpuiioB  (ctaxkep-mccrienoBa-
tens, €-mail: _gavrilov@smr.f Bragumup CepreeBuy

[MaBenseB (r.H.c., e-mail: _pavelyev@smryu Bukrop
Aunekcannposuy Coiidep (nqupexrop UICOU PAH, e-mail:

soifer@ssau.i UucturyT cucteM 06pabOTKH M300pake-
auii PAH, Camapckuii TocynapCTBEHHBIH adpoOKOCMHYE-
ckuit ynuBepcuteT nMeHu akaaemuka C.I1. Koponesa.
PaccmaTpuBaroTcsi BOJIOKOHHBIE JATIHKH JABICHHSA, OC-
HOBAaHHBIC HA aHAJIM3E PACTIPOCTPAHEHHMS MOJ] BEICOKHX I10-
psnkoB. Ilpemyiaraercss MHTErpaibHasl peann3alusi Takoro
JIATYMKA, COZICPrKaIlasi B BUJIC MUKpopesbeda Ha Topie BO-
JoKHA (Da30BBIN NEMEHT IS BO30YKICHHS 33aHHON MO-
JIBl ¥ He TpeOyroIas aHalN3a MOMEPEYHO-MOIOBOTO COCTa-
Ba ITy4Ka Ha BBIXOJE U3 BOJIOKHA. [IpuBeaeHbI pe3yabTaThl

YHCIICHHBIX AKCIICPUMCHTOB IO UCCIICOBAHUIO BO30YXKIIe-
HHS BOJIOKHA C TTOMOIIBIO MUKpOpebeda Ha TOPLE U Mpo-
XOKJICHHSI TIOJTYyIEHHBIX ITy4KOB Yepe3 BOJIOKHO C MUKPOU3-
rudom. [TomydeHHbIe pe3yabTaThl MOATBEPIKIAIOT BO3MOXK-
HOCTb CO3/aHHUsI HHTErPAIbHBIX JaTYMKOB JABIICHHUS HA OC-
HOBE CEJICKTUBHOIO BO30YKICHHS MO/I.

Kniouegvie crosa: BOJOKOHHBIE AATUYUKH, CEICKIUS
MOTIEPEYHBIX MO/, TUPPAKITMOHHBI MUKpOPEThed.

HekoTtopble THNBI THIEPreoMeTPHYECKHX Ja3ep-
HBIX MYYKOB /sl ONTHYECKOr0 MHKPOMAHUIYIHPOBA-
HUSA — 7 CTP.

Buxrop Bukroposuu KOTm{pl’2 (3aBenyroumii Ja-
6oparopueii, e-mail:_kotlyar@smr.n) Anekceit Anape-
ey Kopames™ (mayumeri corpymmmk, e-mail:
alanko@smr.r)y Poman BacunseBny Cxunanos’?
(c.m.c., e-mail:_romans@smr.y\Cernana Hukonaesna
Xonnua'?(B.u.c., e-mail;_khonina@smr.ju

! Mucrutyt cucrem 06paboTkn n3obpaxenuii PAH,

2 CamMapckuif TOCyIapCTBEHHBIH adpOKOCMHUYECKUN
yHuBepcuteT uMeHH akagemuka C.I1. Koponesa.

[MonydeHbl SIBHBIE AHAIUTHYECKUEC BBIPAKCHUS,
OIMHUCHIBAIOIINE MMAPAKCHAIIBHBIE CBETOBBIC MYYKH, SIB-
JISIFOIIIMECS] YACTHBIMU CITyYasiMH THIIEPreOMETPUUECKUX
(HyG) nasepusbix myukos [J.Opt.Soc.Am.A, v.25, p.262-
270 (2008)].K HuM OTHOCATCS MOIU(DHUIMPOBAHHBIE
kBagparnunbie beccens-Tayce (MQBG) myukw, mosbie
rayccoBble onTudeckue Buxpu (HGOV), moaudurmpo-
BaHHbIe dJerantHbie Jlareppa-T'aycca myukn (MmeLG)u
ramma-runepreomerpuyeckue (YHYG) myuku. Io Tex-
HOJIOTHUH DJIEKTPOHHOH MHKPOJIUTOrpadguu CHHTE3HPO-
BaH OMHAPHBIA JUQPPAKITUOHHBIA ONTHYECKHUHA DJIEMEHT,
npubmmwkenHo Gopmupyromuit HyG myuku. Teopus u
IKCIIEPHUMEHT HAXOAATCS B YIOBJICTBOPUTEIBHOM COOT-
BETCTBUH. JKCIIEPUMEHTAIBHO TMOKa3aHa BO3MOKHOCTb
BpAIIEHUs TUIICKTPUIECKAX MHUKPOYACTHI] B CBETOBOM
konblie HyG nyuxka.

Kniouegvie cnosa: runepreoMeTpuyecKuil Iy4oK,
rUIepreoMeTpryeckas Moa, AnppaKkMOHHbINA ONTHYE-
CKHIl 3JIEMEHT, ONTHYECKOE BpAIlCHHE HAJIEKTpUYe-
CKUX MHKPOYACTUL, KOHQodHTHAs (yHKIUs (PyHK-
st Kymmepa), morapu)MUYeCKuii aKCHKOH.

Pacyer B paMKaXx 3;1eKTPOMATHUTHOI TeOpPHH U U3-
TOTOBJIEHHE ABYMEPHBIX CYOBOJHOBBIX Pe30HAHCHBIX
CTPYKTYP U151 NpuMeHennii B poTonnke — 4cTp.

Janusne HyJ'U'H/IHl/Il (pyxoBoautens mpoekra), Cre-
ano Bepuapx® (pykoBoauTens mpoekra), Jleonun Joc-
konoBuu” (B.H.c., €-mail: leonid@smr.rufluxonaii Ka-
3amckmit’  (3aMectwrens  ampekropa, e-mail:  ka-
zansky@smr.ru)[Isetpo Ilepmno® (crapmmii HaydHBIH
cotpynunk), Bukrop Coiidep? (mmpekrop, e-mail:
soifer@ssau.ru).

! Ycenenopatensekuit ueHtp pupmer @uar, 10043,
Opbaccano, Typun, Utamus,

Poccuiickas akagemus Hayk, MHCTUTYT cucteMm
obpabotku m3obpaxkenuit PAH, Camapa, Poccust.

Hcnonp3oBaHue  METAUIMYECKHX  CYOBOJHOBBIX
crpyktyp (CC) sBrsieTcsi epCneKTHBHBIM AJIs PHIIOKE-
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HUA, TPEOYIOMINX CEICKTUBHOTO U3TY4YCHHS OT TEILIOBBIX
HCTOYHHKOB, HATIPUMED, VIS (POTOIICMEHTOB U ITAJIOHOB
M3JTyYeHHs YepHoTo Tena. M3yueHne xapakTepucTHK ¢o-
TOHHOH 3ampenieHHo# 30HbI CC SBIIIETCS CIIOKHOM 3a-
nadeld, 0COOCHHO B WH(PAKpPacHOW M BHIUMON YacTH
CIIEKTpa, MO MPUYUHAM TEXHOJOTUYECKOM CIIOXKHOCTH. B
JTAHHOW CTaThe TPEUIAracTCsi METOJ M3TOTOBICHHS Ca-
moopranmytonuxcsi CC Ha OCHOBE aHOTUPOBAHHS
ATIOMUHHUCBOY IUICHKU. B cTaThe mpencTaBieHbl pacyer B
paMKax 3JIEeKTpOMarHuTHON Teopuu apymepHbix CC, 00-
JIAJTAFOIIUX BBICOKUM TIOTJIOIICHHEM B BHIUMOW YacTd
CIIEKTpa ¥ HU3KUM — B oOnactu ommkHero UK, pesynbra-
ThI M3TOTOBJICHHS STHX CTPYKTYp MOCPEICTBOM MarHe-
TPOHHOTO HATBUICHHS YePe3 MATPUILY U3 MOPUCTON OKH-
CH aJIFOMHHHUS, PE3YIIBTATHI HCCIICIOBAHIS ONTHYECKIX U
TOTOrpaMUeCKUX  XapaKTePUCTUK  HM3TOTOBJICHHBIX
CTPYKTYP.

Kniouesvie cnosa: cyOBomHOBas CTPYKTypa, 3aKOH
Kupxroda, mormomenue, ypaBHeHHs MakcBemia, Mo-
JIOBBIA METOJ, TUPPAKITMOHHBIA TOPSAIOK, CAMOOPTaHH-
3YIOIIMECS CTPYKTYPHI, HAMTBLJICHUE, MATPHIIA U3 TIOPHUC-
TOM OKUCH ATFOMHUHUSI.

MopennpoBaHne pacnpocTpaHeHUsI U3Ty4YeHHUs de-
pe3 aHTHOTPAKAIOUIYI0 pelleTKy, c(popMHPOBaHHYIO
10 TeXHOJOTMH IITAMIIOBKH HA TOpel I'aJIoreHHIHOro
HK-BosHOBOAA — 4CTP.

Bopuc Onerosuy Bomonkun® (umxenep, boris-
volodkin@yandex.r)) dumurtpuii JIBoBru Ioosari-
kun? (c.u.c., dimitriy@smr.ry), Oner FOpbesia Mouce-
e’ (c.H. c., moiseev@smr.)y FOnuana AnekcaHIpoB-
Ha Opexosa’ (umkenep, orehova@smr.jy Bragumup
Cepreesuu [Taenses? (r.u.c., pavelyev@smr.ru).

! CamMapckuil rocy1apCTBEHHBII a3pOKOCMUUYECKUI
yauBepcuteT uMenu akagemuka C.I1. Koponesa,

2 UncrutyT cucteM 06paGoTku m3o6paxenuii PAH.

PaGora mocsmieHa MOJENMPOBAaHHUIO AUPPAKIUH
3JIEKTPOMArHuTHOro u3nydeHus: cpeanero MK-auanaso-
Ha Ha rajoreHUJIHON aHTHOTpaxaromen pemerke. Me-
TOJOM BBIUHCIHUTEIBHOTO JKCIIEPUMEHTa OOHapyXeH
AHTHOTpaKAIUN 3PPEeKT U HaWJIeHBl 3aKOHOMEPHO-
CTH €T0 HPOSBIICHUS.

Kniouegvie cnosa: anTHOTpa)arolue CTPYKTYpHI,
LITAaMIIOBKAa TAJIOTEHUAHOIO MHUKpopenseda, pasHoCT-
HOE pelleHue ypaBHeHui Makcsenna.

ACHMNTOTUYECKMII pacyeT CBeTOBOro moJs, ¢op-
MHPY€EMOro TU(PPAKIHOHHBIM ONTHIYECKHM JJIEMEHTOM
1151 GOKYCHPOBKH B JIMHHIO — 6CTP.

Anron IOpbesny JIMUTpreB (CTaXKep-HUCCIIEI0BATENb,
e-mail: tonydm@mail.ry Jleonun Jleonunosuu Jlocko-
nosud (B.H.c., €-mail:_leonid@smr.)uCepreii IBaHoBrY
XaputoHoB (c.H.c., €-mail:_prognoz@smr.yulHcTUTYT
cucteM o0paboTkm m3obpaxennii PAH, Camapckuii ro-
CyJIapCTBEHHBIA a’pPOKOCMHYCCKUAN YHUBEPCUTET UMEHU
akagemuka C.I1. Koponega.

[IpemioskeH aCHMITOTUYECKANH METOJ pacdera CBe-
TOBOTO MOJIs, (POPMHUPYEMOro IU(PPAKIUOHHBIM ONTH-
yeckum aemeHToM (JI0D) it GOKYCHPOBKH B JIMHHIO
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C HWCIOJBh30BAHUEM KPHUBOJMHEHHBIX KoopauHar. Hc-
clieJIOBaHA CTPYKTypa CBETOBOTO TOJS, (POPMHUPYEMOTro
JI0D st hOKyCHpPOBKH B OTPE30K, MPOBEACHO CpaBHE-
HHUE Pe3yJITATOB aCHMIITOTHYECKOTO M YHUCIEHHOTO Me-
TOJIOB pacueTa.

Kurouesvie cnosa. ¢oxycarop, dazoBas (QyHKIHSA,
uaTerpan ®Ppenensa-Kupxroda, acHMOTOTHYECKHI Me-
TOJ, MHTEHCHBHOCTH, CBETOBOE IIOJIC, METOJ CTaIlHO-
HapHOi1 (ha3bl.

Pacyer paguaibHO-CHMMETPHYHBIX HMPEIOMIISIO-
INHX MOBEPXHOCTeH ¢ y4eToM (ppeHeSIeBCKUX M0Teph —
3crp.

Jleonun Jleonnmosuu Jlockonosuu (B. H. ¢., €-mail:
leonid@smr.r)y Muxaun Anekcanaposud Moucees
(umkenep, e-mail;_mikhail@smr.ryy UuctutyT cucrem
00paboTku n3oopaxenuii PAH.

[Tonydena cuctema qudpepeHInaTbHBIX YpaBHEHUH
UL pacueTa pajuaibHO-CHMMETPUYHBIX ONTHYECKHX
JJIEMEHTOB C Y4eTOM (peHEeNeBCKUX NoTepb. Paccunran
ONTHYECKHUI ANIEMEHT ISl CO3/IaHUSI PABHOMEPHO OCBe-
meHHoro kpyra auamerpom 90 Mm Ha paccrostHumn 10
MM OT HCTOYHHKA W TOKa3aHa HEOOXOOMMOCTh yd4era
(peHEeNeBCKUX MOTEPb.

Knrwuesvle crnosa: 0CBELUIGHHOCTb, MPETOMIISIONIAS
MOBEPXHOCTh, ()PEHENCBCKUE MMOTEPH, ONTHYSCKUMN dJie-
MEHT.

IIpaBuiia MOArOTOBKM PYKOMMCeH MJIs KypHAaJa
«KoMIploTepHasi ONTHKA» - 3CTP.

SxoB EsrenneBnu Taxtapos™ (Bei. 2JIE€KTPOHHK, €-
mail: txtrv@smr.r), Cepreii Banentuuosuu Cmarus?
(Ben. mporpammuct, €-mail:_ssv@smr.ju

CamMapckuil rocy1apCTBEHHBII a3pOKOCMUUYECKUI
yHuBepcuteT uMenu akagemuka C.I1. Koponesa.

2 UncrutyT cucteM 06paGoTkn m3o6paxenuii PAH.

JKypHan opueHTHpOBaH Ha IUPOKHUNA KPYT YUEHBIX U
CHELHATNCTOB N0 MH(POPMATHKE, IPUKJIAJAHON MaTeMa-
THKE, ONTUKE, BBIYUCIUTENFHON TEXHUKE U KBAaHTOBOM
NIEKTPOHUKE.

Kypnan «KommberoTepHas onTuka» BkItoueH B [le-
peuenr BAK Muno6puayku P® (http://vak.ed.gov.ru)
BEAYLIMX PELEH3UPYEMbIX HAyYHBIX JKypHAJIOB M U3Ja-
HUH, B KOTOPBIX JIOJDKHBI OBITH OITyOJIMKOBAHBI OCHOB-
HBIC Hay4YHBIC PE3YJIbTAThl JUCCEPTALUi, U PEKOMEHI0-
BaH CJICAYIOIMMH SKCIEPTHBIMU COBETaMHU:

Ha COMCKAHHE YYCHOW CTEIeHH NOKTOpa Hayk — 1)
[0 YNPaBJICHHUIO, BBIYUCIHUTEIILHON TeXHHKE u HUHDOP-
Matuke, 2) 10 GpU3MKe;

KaHINaTa HAyK — IO JJICKTPOHHKE, M3MEPHUTEIb-
HOH TE€XHHKE, PAANOTEXHHUKE U CBSI3H.

[TpennoxxeHnus u 3aMedYaHUs] IPOCUM HAIPABIATH B
VYupexnenne Poccuiickoit Akagemun Hayk HMHCTHUTYT
cuctem obpaboTku nzobpaxenuit PAH mo agpecy: Poc-
cusi, 443001, Camapa, yn. Momonorsapaeiickas, 151,
HNCOU PAH, tenedon: (846) 3325783, paxc: (846)
3322763, e-mail: ipsi@smr.ru.

Kniouesvie crosa: npasuiia NOArOTOBKU PYKOIIHCEH,
KOMITBIOTEpHAs ONTHKA, 00paboTKa M300pakeHui.




2008

KommerotepHast ontuka, Tom 32, Ne2

ABSTRACTS
of papers for journal «Computer Opticgsl 32, Ne2, 2008.

Nanophotonics and diffractive optics — 9 pages.

Victor Alexandrovich Soifer (director, IPSI RAS, e-
mail: soifer@ssau.jyImage Processing Systems Insti-
tute of the RAS, S. P. Korolyov Samara State Aexosp
University.

Advances in diffractive optics are shown to consid-
erably contribute to the progress in a number afona
photonics research directions, such as metamaterial
photonic crystals, plasmonics, optical trapping amat
nipulation of nanoobjects, and nanomodeling. Soiuti
of a number of distinctive nanophotonic problemshie
above-listed directions using methods of diffragtiv
computer optics is presented.

Key words: nanophotonics, nanorods, nanogratings,

Solution of Maxwell's equations in the integral
form of a spectrum of surface plasmons — 4 pages.

Leonid Leonidovich Doskolovich (leading re-
searcher, e-mail:_leonid@smrnyNikolay Lvovich Ka-
zanskiy  (vice-director, IPSI RAS, e-mail:
kazansky@smr.)u Sergei lvanovich Kharitonov (lead-
ing researcher, e-mail:_prognoz@smy.rimage Proc-
essing Systems Institute of the RAS, S. P. Korolyov
Samara State Aerospace University.

We deduce the relationships for surface plasmons
from Maxwell's equations. The electromagnetic fiald
the interface between two media is representeldann-
tegral form of an angular spectrum of the surfaesp
mons. Analogues to Kirchhoff's integral to descrthe

surface plasmons, metamaterials, plasmons, photonic diffraction of the surface plasmons are presentgd.

crystals, photonic crystal fibers and lenses.

Nanophotonics: light manipulation using nanos-
tructures — 17 pages.

Shorthand record of the presentation at seminar.

Victor Victorovich Kotlyar (head of laboratory, e-
mail: kotlyar@smr.r)y Image Processing Systems Insti-
tute of the RAS, S. P. Korolyov Samara State Aexosp
University.

Some interesting results in nanophotonics achibyed
top-level research groups over the period of 202208
are reviewed. Different ways to confine light tanaacale
regions using wire optical nanowaveguides, nano-
resonators, and photonic crystals are presenteblo
light can be confined to a volume 10 — 15 timeslema
in size than the wavelength of light in vacuum.

Key words: hanophotonics, wire optical waveguides
and slotted optical waveguides, photonic crystals,
Bragg’'s mirrors and gratings, photonic-crystal reso
tors, slow light, photonic crystal lasers, metamials,
near-field microscopy.

Design and analysis of diffractive micro- and
nano-structures - 15 pages.

Shorthand record of the presentation at seminar.

Leonid Leonidovich Doskolovich (leading re-
searcher, e-mail:_leonid@smnyulmage Processing
Systems of the RAS, S. P. Korolyov Samara State-Aer
space University.

A number of research directions in the field of
nanotechnologies are presented. The solution dfitlegse
problem of reflectrometry aimed at finding paranetef
the periodic micro- and nano-structures from thesuee-
ments of the backscattered field is consideredigDesf
diffractive structures to produce high-frequencterifer-
ence patterns of surface plasmons is presentedit&Rke$
the analysis of diffraction gratings with resonarggneto-
optical properties are discussed.

Key words: reflectometry, direct problem of diffrac-
tion, inverse problem of diffraction, diffractiorraging,
surface plasmons.

plicability limits of the familiar integral relatitships
are established and their approximate charactéeris-
onstrated.

Key words: surface plasmon, Maxwell's equations,
dispersion equation, diffraction, angular spectrum,
Kirchhoff's integral.

Sharp focusing of radially polarized light with
microlenses — 13 pages.

Victor Victorovich Kotlyar? (head of laboratory,
email: kotlyar@smr.ry Alexey Andreevich KovaleV
(researcher, email:_alanko@smj),r@ergey Sergeevich
Stafee¥ (student, email: sergej_ss_2004@majil.ru

! Image Processing Systems Institute of the Russian
Academy of Sciences,

2S.P. Korolyov Samara State Aerospace University.

Based upon the radial FDTD-method developed, we
show numerically that super-resolution can be adde
by focusing a radially polarized laser beam witbya
lindrical gradient Michaelian microlens and a cahic
microaxicon. The (FWHM) focal spot areas in these
cases are 0.152 and 0.098% respectively. These val-
ues are less than those experimentally obtainathte
with the use of a microobjective (0.26Q) a parabolic
mirror (0.134%), a minimal theoretical estimate
(0.1022), and definitely less than the diffraction limit
(Airy disk area) of 0.20¢.

Key words: radial FDTD-method, sharp focusing of
light, radially polarized light, conical microaxicp
Michaelian lens, minimal focal spot area.

Bounded one-dimensional Airy beams: laser
fan — 7 pages.

Svetlana Nikolaevna Khonina (leading researcher,
email: khonina@smr.ju Sergey Gennadjevich Vo-
lotovsky (leading programmer, email sv@smy,.rim-
age Processing Systems Institute of the RAS,
S.P. Korolyov Samara State Aerospace University.

Recently [Siviloglou G. A., et al, Physical Review
Letters 99, 213901 (2007)] a new type of laser lseam
have been physically implemented, namely, the expo-
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nential Airy beams which approximately retain their
strucutre at a certain distance upon propagaticineia
space, with the propagation path of the major marim
being deflected. The intensity pattern of the pgating
beam looks like a rainbow.

We consider another type of bounded Airy beams,
which are generated in the transverse cross-seofion
the whispering gallery mode resonator. A numerical
comparison is made between the propagation of the
bounded Airy beams, the exponential Airy beams, and
Airy-Gaussian beams. The beam under study is shown
to manifest higher immunity to diffraction and riet¢he
oscillating structure of an ideal distribution. Hewer it
should be noted that the intensity pattern thasehe
beams produce looks more like a fan rather thaaira r
bow.

Key words: Airy functions, truncated Airy beams,
whispering gallery modes resonator, nondiffracting
beams of free space.

Integrated fiber pressure sensors based on trans-
verse mode selective excitation — 5 pages.

Andrey Vadimovich Gavrilov (apprentice re-
searcher, e-mail:_gavrilov@smrruViadimir Sergee-
vich Pavelyev (chief researcher, e-mail:
pavelyev@smr.ny Victor Aleksandrovich Soifer (di-
rector, e-mail:soifer@smr.ru), Image Processing Sys-
tems Institute of the RAS, S.P. Korolyov SamaraeSta
Aerospace University.

Fiber pressure sensors based on higher-mode propa-

gation analysis are discussed. An integrated adiz
of such sensors is proposed, which includes thesegha
element as an on-fiber microrelief for the designed
mode excitation, not requiring the mode contentlyana
sis of the output beam. Results of humerical sitiarta
of fiber excitation with the use of the on-fiberamare-
lief and the beam propagation in a microbend fidner
given. The results obtained confirm the possibibify
designing integrated fiber pressure sensors basekeo
transverse mode selective excitation.

Key words: fiber sensors, transverse modes selec-
tion, diffractive microrelief.

Particular cases of hypergeometric laser beams in
optical micromanipulation — 7 pages.

Victor Victorovich Kotlyat? (head of laboratory,
email: kotlyar@smr.ry Alexey Andreevich Kovaleév
(researcher, email: alanko@smy,rRoman Vasilyevich
Skidanov? (senior researcher, email: romans@sny.ru
Svetlana Nikolaevna Khonifhd (leading researcher,
email: khonina@smr.ju

! Image Processing Systems Institute of the Russian
Academy of Sciences,

23.P. Korolyov Samara State Aerospace University.

We derive explicit analytical expressions to ddseri
paraxial light beams that represent a particulae cd the
hypergeometric (HyG) laser beams [J.Opt.Soc.Am.A,
v.25, p.262-270 (2008)]. Among these are modified
guadratic Bessel-Gaussian (MQBG) beams, hole Gaus-
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sian optical vortices (HGOV), modified elegant
Laguerre-Gaussian beams (melLG), and gamma-
hypergeometric yHyG) beams. Using e-beam micro-
lithography, a binary diffractive optical elemerapable
of producing near-HyG beams is synthesized. Thaody
experiment are in sufficient agreement. A possybitif
rotating dielectric microparticles in the brighffdiction
ring of the HyG beam is experimentally demonstrated
Key words. hypergeometric beam, hypergeometric
mode, diffractive optical element, optical rotatiohdi-
electric microparticles, confluent function (Kummer
function), logarithmic axicon.

Rigorous computation and fabrication of 2D
subwavelength resonance structures for photonic
applications — 4 pages.

Daniele Pullint (project manager), Stefano Bernard
(project manager), Leonid Doskolovicifleading re-
searcher, e-mail: leonid@smr.ru), Nikolay KazanSkiy
(deputy director, e-mail: kazansky@smr.ru), Pietro
Perld (senior researcher), Victor Soffe(director, e-
mail: soifer@ssau.ru).

! Fiat Research Centre, 10043, Orbassano, Turiy, Ita

2 Russian Academy of Sciences, Image Processing
Systems Institute, Samara, Russia.

The use of metal 2D subwavelength structures
(SWS) is a promising solution for all those appimas
where a selective emission from a thermal sourckeis
sirable, e.g. photovoltaic and blackbody emissibime
investigation of the SWS' photonic bandgap propsrti
is challenging, especially for the infrared andiblis
spectrum, where the fabrication difficulties halways
represented an obstacle. In this paper, the artamtizaf
aluminum films as a self-assembly method for theSSW
fabrication is proposed. A rigorous calculation 2i9-
SWS of gold having high absorptivity in the visilaliad
low-absorptivity in the NIR, their fabrication by @
sputtering deposition through anodic porous alumina
templates, and their optical and topographic charac
zation are presented. In this paper, the anodizaifo
aluminum films as a self-assembly method for thesSSW
fabrication is proposed.

Key words: SubWavelength Structure, Kirchhoff’s
law, absorption, Maxwell’s equations, rigorous cdedp
wave analysis, diffraction order, self-assemblyucstr
tures, sputtering, porous alumina template.

Modelling light propagation in an antireflection
structure stamped on the end of a halogenide IR fi-
ber — 4 pages.

Boris Olegovich Volodkih (engineer, _boris-
volodkin@yandex.r)) Dimitry Lvovich Golovashkif
(senior researcher, dimitriy@smnyuOleg Yurievich
MoiseeV (senior researcher, moiseev@snjt.Nuliana
Alexandrovna Orekhova(engineer, orehova@smrru
Vladimir Sergeevich Pavelyé\chief researcher, pave-
lyev@smr.ru).

1'S. P. Korolyov Samara State Aerospace University,

2 Image Processing Systems Institute of the RAS.
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Diffraction of the mid-range IR radiation from a
halogenide antireflection grating is modelled. het
computing experiment, an antireflection effect is-d
covered and characterized.

Key words. antireflection structure, halogenide mi-
crorelief stamping, finite-difference solution of au-
well's equations.

Asymptotic computation of the light field inten-
sity for a diffractive optical element to focus inb a
line — 6 pages.

Anton Yurievich Dmitriev (apprentice researcher, e-
mail: tonydm@mail.ryy Leonid Leonidovich Doskolovich
(leading researcher, e-mail: leonid@smy 81 l. Kharitonov
(senior researcher, e-mail:_prognoz@str.hmnage Proc-
essing Systems Institute of the Russian Academ$cof
ences, S. P. Korolyov Samara State Aerospace ityver

We discuss an asymptotic method for computing the
intensity of the light field produced by a diffract op-
tical element (DOE) to focus into an arbitrary lunging
the curvilinear coordinates. The structure of thghtl
field produced by the DOE intended to focus intme-
segment is studied. A comparison is drawn betwhen t
results of the asymptotic and numerical methods of
computation.

Key words: diffractive optical element, phase func-
tion, Fresnel-Kirchhoff integral, asymptotic methaa+
tensity, light field, stationary phase method.

Designing radially symmetric refractive surfaces
with regard for Fresnel losses — 3 pages.

Leonid Leonidovich Doskolovich (leading re-
searcher, e-mailleonid@smr.ru)Mikhail Alexan-
drovich Moiseev (engineer, e-mail: _mikhail@smr,ru)
Image Processing Systems Institute of the RAS.

A system of differential equations for designing ra
dially symmetric optical elements with regard foes
nel losses is derived.

An optical element to produce a uniformly illumi-
nated circle (of diameter 90 mm) at a distanceQofriin
from the light source is designed. The necessittakf
ing the Fresnel losses into account is substadtiate

Key words: irradiance, refracting surface, Fresnel
loss, optical element.

Guidelines for authors of the Journal of computer
optics — 3 pages.

Yakov Evgenyevich Takhtardv(lead. electronics
engineer, e-mail;_txtrv@smr.yuSergei Valentinovich
Smaygif (lead. programmer, e-mail: ssv@smy.ru

1 S.P. Korolyov Samara State Aerospace University,

2 Image Processing Systems Institute of the RAS.

The intended audience of the journal @émputer
Optics covers a wide circle of researchers and special-
ists in informatics, applied mathematics, opticeme
puter engineering, and quantum electronics.

The journal ofComputer Optics has been included
in the RF Minobrnauki's VAK (http://vak.ed.gov.ru)
list of key peer-reviewed scientific journals anabp
lications in which major research results of disser
tions submitted for the scientific doctoral* andnea
didate degrees are to be published, for the folhgwi
expert review councils:

1. In Electronics, Instrumentation Technology, Radio

Engineering, and Informatics;

2. In * Management, Computer Engineering, and In-
formatics; and
3. In* Physics.

Please, send your suggestions and comments to the
establishment of the Russian Academy of Sciences, |
age Processing Systems Institute of the RAS tol IPS
RAS, Molodogvardeiskaya st. 151, Samara, 443001,
Russia, Phone: (846) 3325783, Fax: (846) 3322763, e
mail: ipsi@smr.ru.

Key words: guidelines for authors, Computer Optics,
image processing.

209



