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IIpencraBinens! pe3yibTaThl SKCHEPUMEHTANbLHBIX M TEOPETUYECKUX HCCIeNOBaHMil COGCTBEHHBIX MOX BO-
JIOKOH C IONOi CepALIEBHHOI U IBYMEpHO MepHoAndeckoil o6omoukoii. CIEeKTp MoJ, MOgNep;KUBAaeMbIX IOI0M
CepALEBUHOM 3TUX BOIOKOH, CONEPUT HAaGOp M30MMPOBAHHBEIX MAKCUMYMOB, YKa3bIBaIOI[UX HA TO, YTO BOI-
HOBOJHBIN pPeMUM pacIpOCTPaHEHWA U3MYUeHUA B IONON cepAleBuHe ofecneynBaeTCA 3a CYET BHLICOKOM OTpa-
KaTeIbHOR crocoGHOCTH 0601049KY B 061acTy GOTOHHBIX 3anpemeHHbIX 30H. OCHOBHbIE CBOMCTBA CHEKTPa MOX
(HOTOHHO-KpHCTANIMYECKHX BOJIOKOH C NOI0M CEpALEBUHOI, a TaK ke pacipejeleHue HHTEHCUBHOCTY U3y YEeHUHA
B IIONO¥ ceplieBHHE BONOKHA OGBACHAIOTCA B paMKaX MOJENN KOAaKCHalbHOTO BOIHOBOJA.

PACS: 42.65.Wi, 42.81.Qb

Bonokna ¢ 060n04Koil B BUJEe AByMepHO NepUogUyec-
KOl MHMKPOCTPYKTYpPbI (AByMepHOro (OTOHHOTrO KpuC-
Tajna) U MoJoil cepALEeBUHOM ABIAIOTCA OOHUM M3 Hau-
6o/lee MHTEPECHBIX U NMEPCHEeKTUBHBIX KIAcCOB MHKPO-
CTPYKTypupoBaHHbIX BoloKoH [1—4]. IlogoGHble BomOK-
Ha ObLIM MpOJEeMOHCTpUpoBaHHbIe B paborte [5]. @oToH-
Haf 3ampellleHHasA 30Ha, BO3HUKAIOIafA B COEKTpe Npo-
MycKaHUA IBYMEDPHOIl mepuoguuecKoil 0GOJOYKU BOJO-
KOH JIaHHOTO Tuna, obecrneunBaeT BBICOKMI Ko3pdunm-
€HT OTpajkeHNdA ANA U3NYUYEHUH, pPacCIpPOoCTPaHAIOLIIEr0CA
BJIONIb MOJOHM CepIleBUHbI, MO3BONAA pealu30BaThb 0CO-
Oblif peuM BoMHOBoZHOro pacnpoctpanHeHus. Ilomo6-
HBI{ BOTHOBOJHBIN PEMUM NMpPEeACTABIAET 3HAUNTENbHBIH
UHTEPEC A TeleKOMMYHUKAIVOHHBIX NPUJIOMKEHUH, a
TaKsKe OTKPHIBAET BO3MOMHOCThE MOBBIMEHUA 3D HeKTUB-
HOCTY HENUHEHHO-ONTUYECKUX B3aUMOMAENUCTBUIA, BKIIO-
yaf reHepanuio rapMoHUK BBICOKOTO NOpAJAKAa B ra3oBoii
cpefie, 3aNoNHADIIEN cepAlIeBUHY BoloKHa [6]. Boamosk-
HOCTb UCIO/NbL30BaHUA NOA0GHBIX BOJIOKOH JJA 1a3epHOI0
yhpaBleHUA YacTHIaMKU MallbIX pa3MepoB Gblia mpoje-
MOHCTpHpOBaHa B paGore [7].

Hecmotpsa YBIeKaTeNnbHblE  MEPCIEKTUBBI,
OTKpBIBalOI[UECA B CBA3U C NPUMeHEeHHEM (HOTOHHO-
spucramnnueckux (®K) BomokoH ¢ momnoii cepaueBUHOMN
B 001acTM TeIeKOMMYHHUKAalMOHHBIX TEXHOIOTHUIA,
¢U3MKKM MOLIHBIX Ja3€epPoB, HENWHEHHONU ONTHKH, 10
HACTOALIEr0 BPEMEHU OMyONMKOBAHO JIUIIb HECKONBLKO
SKCIEpPUMEHTAaNbHBIX paboT, MOCBALIEHHBIX HCCIENO0-
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3HAUYUTENbHOU CTEeNeHW CBA3aHO C TPYAHOCTAMM HU3ro-
TOBJIEHUA BOJIOKOH JaHHoOro Tuma. B HacTosmeit paGoTe
npefcTaBleHbl pe3ylNbTaThl DKCIEPUMEHTANbHBIX U
TeOpeTUUECKUX UCCNeJOBaHUN CTEKIAHHBIX BOJOKOH
C IOJON cepAlleBUHOI U [ABYMEPHO INepUOJUYECHON
o6onouroii. IlomoGHbIE BOJNOKHA MOANEPKUBAIOT BOJ-
HOBOJHBIA peKUM paclHpoCcTpaHeHUA 3a CUeT BBLICOKO
oTpakaTelbHOi crnoco6HocT 000n0YyKM B o6racTu
(¢oToHHOI 3amnpemeHHOW 30HBI U MNPEACTaBIAIOTCA
NepCHeKTUBHBIMU [Ifl TEeIeKOMMYHUKalLNOHHBIX MPU-
JOKEHU}, TpPaHCHNOPTUPOBKU Jla3epPHOr0 M3Ny4YeHUA
BBICOKOIl MOIIHOCTH, Jla3epHOr0 yNpaBlIeHUA aToOMaMU
U 3apAKeHHbIMU YacTHUIlaM{, a TaKe reHepalnuu BbI-
COKMX FapMOHUHK U Nepejavyyd CBEPXKOPOTKUX Ja3epPHbIX
UMOYJIbCOB. BynmeT mokasaHo, YTO OCHOBHBIE CBOMCTBa
cnekTpa MoJ (OTOHHO-KPHCTANIUYECKUX BOJOKOH C
MoJio¥ cepAleBUHON MOr'yT ObITh OOBACHEHBI B paMKax
MoJeN KoaKCcHualbHOro BOJHOBOJA.

InAa M3roToBleHMA MHUKPOCTPYKTYPHUPOBaHHBIX BO-
JIOKOH HCIOJNb30Balach 3ar0TOBKA, COCTOANIAA U3 Habo-
pa MOEHTUYHBIX CTEKIAHHBIX KamwiunApoB. [luA moay-
yenua @K BonokoH c monoit cepALEBUHON U3 LEHTpPAlb-
HOH YacTy 3aroTOBKU BBIHMMAINUCh CeMb KamWIAPOB.
N306pasenne nmonepeyHoro cpesa BOJIOKHA, MOJy4YaeMo-
ro NyTeM BBITAMKU N0J00HOI 3aroTOBKM, IpeACTaBlIeHO
Ha puc.l. XapaKkTepHblii MepUOR CTPYKTYpPhbl 0GOJOUKH
A TmpuBefeHHOro Ha puc.l m3obpameHUA COCTaBIAET
5MKEM. [JluaMeTp moijoii cepAleBHMHBLI IPUMEPHO paBeH
13mEM. JnuHa BONOKOHHBIX 06pas3lOB, KCIONb30BaH-
HbIX B HallMX 3KCIepUMeEHTaX, BapbHpoBalach OT He-
CKOIBKUX CAHTUMETPOB 10 OJHOr0 MeTpa.
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Puc.1. U306paxeHnna MonepeyHoro ce4eHN MUKPOCTPYKTY-
PUPOBaHHOTO BOJIOKHA C JBYMEepHO Iepuojudeckoii 060104-
KOM, cocToAmel 13 Habopa MAeHTUYHBIX KaNUIIApPoB, obec-
MmeyuBalolieli BOTHOBOAHBIM peKMM 3a cUeT BHICOKOH oTpa-
aTelIbHOH CNOCOGHOCTH NepUOoJNUYecKoil CTPYKTYpPhI BOIN-
B nentpanbHoil uyacTu
CTPYKTYPbl OTCYTCTBYIOT C€Mb KalWLIAPOB, YTO NPUBOOUT
BoanoBosa-
HBI} peuM obecrieyrBaeTCA 3a CUET BBICOKOI OTpamaTelb-

3n QJOTOHHI:IX 3anpeleHHbIX 30H.
K oﬁpaaonal{mo noJjoii cepaneBUHbI BOJOKHA.

HO CIOCOGHOCTH MEPHONYECKN MUKPOCTPYKTYPHUPOBaHHOMN
o6onouky B oGracTy GOTOHHBIX 3alpelleHHbIX 30H. Ilepuon
CTPYKTYPBI — ~ 5 MKM, JUaMeTp CepAleBUHEI — ~ 13 MKEM

Bo3Mos#HOCTE yMeHBbIIEHUA ONTHUYECKUX IMOTEeph B
MOJIOM BOJHOBOJIE C MEPUOAUYECKN MUKDPOCTPYKTYPHUPO-
BaHHO! 000JI0YKOI 10 CPaBHEHMIO C MOJBIM BOJHOBOAOM
€O CHJOIIHOM 060JM04YKON OCHOBaHa Ha BBICOKOI OoTpaia-
TeJIbHOU cnocOOHOCTH NEPUOANYECKONH CTPYKTYpPbI B 06-
nacTé HOTOHHOM 3ampelieHHOM 30HE! [8]. B moabix Bou-
HOBOJaX IOKa3aTelb NpelOMIeHUA CepALEeBUHBI HUMKE
MoKasaTeNf npejoMieHusa obomouru. IloaToMy mocto-
AHHBIE PacNpOCTpPaHEHUA MOJ MOJBIX BOITHOBOJOB KMMe-
IOT OTJIUYHBIE OT HYJA MHUMEIE COCTaBJAIOLINE, U pac-
MpOCTpPaHeHue CBETA B MOJ0OHBIX BOJHOBOJaX COMPOBO-
JaeTcA motepAMU usnydenud. HoagpdunueHT ontuuec-
KMX [OTEPb B NOJIBIX BOJHOBOAAx MNpomnopuuoHaneH [9)]
(arTopy )\2/a3, rage A — JJWHa BOJHBI, @ — BHYTpeH-
HUM paguyc BonHOBoZa. IlomoGHoe noBeneHue Koadpdu-
[[UEeHTa I0Tepb HAKJIaAblBaeT OrpaHNYEHUA Ha YMEeHbIlle-
HUE pajinyca BOJHOBOAA B HEJIMHEHHO-ONTHUYECKUX DKC-
nepumenTax [10]. Hamu oueHku nokasbiBaioT, YTO KO-
3¢pdunueHT 3aTyXaHUA OCHOBHOH MOZBI IOJOTO BOJHO-
BoJa ¢ KBapleBoil 060I04YKOH U BHYTPEHHUM paiuycom
6.5 MKM 1Al U3Ty4YeHUA ¢ JIUHON BoMHEI (.8 MEM H0OCTH-

raet 20 CM*I, YTO AenaeT Nojo0HOe BOJIOKHO HENPUIoJ-

HBIM JUIfl IpakTUYeckux npunoenuii. Ilonsie BoaHOBO-
IIbI C IepUOAMYECKOil 06010YKOI MO3BOMAIOT CYIIECTBEH-
HO CHU3UTHb ONTHUYECKNE NOTEPH, XapaKTepHble AIA MOJ
MOJBIX BOIHOBO/IOB.

PesynnTaThl Hamux 3KCIEPUMEHTANBHBIX HCCIENO-
BaHUi MOATBEPHIAIOT BO3MOMHOCTh TPAHCIOPTUPOBKU
KOTepeHTHOr0 M HEKOTePEeHTHOrO U3y YeHU C OMOIIbIO
noneix @K BoMOKOH ¢ aMamMeTpoM MNOMON CepALEBUHBI
~ 13 mrM. Ha puc.2 npencraBiens! uzo6pa;eHusa npo-
CTPaHCTBEHHOI'0 paclnpejelleHUA WHTEHCUBHOCTH HEKO-
repentHoro (puc.2a) u KorepentHoro (puc.2b) usnyue-
uuA Ha Beixone @K BomokHa c monoit cepaneBunoit. Ily-
TeM ONTUMH3aLUU YCIOBUI 3aBeJeHUA U3NTYUYEHNA B BO-
JIOKHO yJaeTcA MOOUTbCA BHICOKOM CTENeHU JOKaln3a-
UM U3NydYeHUA B MOINOH cepAleBUHe BolokHa Ge3 BO3-
Gy nenun mog OK o6onouru (puc.2a). IIpocTpancrsen-
HOe pacrpefiefieHUe U3TYyUeHUs Ha BhIXOJE BOJNOKHA MpPU
3TOM COOTBETCTBOBAIO OCHOBHOI BONHOBOJHOM MOJE.

Ilna uccnenoBaHuA ceKTpa MOJ, MOJAepPHUBAEMbIX
B [ONO cepaneBrHe (POTOHHO-KPUCTANLINYECKOTO BOMOK-
Ha, U3ly4yeHue, pacnpoCcTPaHAIOIeec BOIb CepALEBHU-
HbI, OTJENANOCH OT U3NYyUYeHHA, PACIpPOCTPaHAIONIErocH
BJIONb 060J0YKM, C HOMOU[bIO auadparmel. B cnewT-
pe Mo, TmojJepHUBaAEMbIX MOJNON CEepleBUHON BOMOK-
Ha, U3MEPEeHHOM B HAIIUX 3KCIEepUMEHTax B 06IacTu
450-1000 M, HabGnomaloTcA APKO BhIPaMEHHBIE MUKU
(puc.3a). MakcuMyMbI B cHeKTpe MOA MOJOrO BOIOK-
Ha ¢ (oTOHHO-KpHUCTANINUYeCcKoil 000104YKoil Habaona-
nuch takie paHee apropamu [5]. Ilpupona sTux nukos
CBfi3aHa C TeM, YTO MEPUOJUYECKHM CTPYKTYpPUPOBaH-
HafA 0060ll0YKa BOJNOKHA XapaKTepU3YeTCA BLICOKOM OT-
paaTenkHOi cnocoGHOCThIO BGMM3U (OTOHHBIX 3ampe-
I[EHHBIX 30H, YTO NPUBOAUT K 3HAYUTEIHLHOMY yMeHb-
IIEHVIO NOTEePh BOMNHOBOAHBIX MOJ B Y3KUX CIEKTpalb-
HBIX 06nactAx. VanyyeHue ¢ AIUHAMU BOJH, JeMHAI[UMU
BJlaly OT 3alpelleHHbIX 30H, MOMET NMPUBOAUTH JUIIb
K BO30y:#/JEHUIO BhITEKAIOI[UX MOJ MOJOr0 BOTHOBOJA.
Takue MOAbI XapaKkTepPU3YIOTCA 3HAYUTENLHLIMU MOTE-
pPAMM ¥ He JAIOT 3aMEeTHOr0 BKIIaja B CUTHAI Ha BhIXOJE
BOJIOKHA.

Ina MojenupoBaHWA CHEKTpPa MOA U NPOCTPAaH-
CTBEHHOTO pachpefeleHus U3NydyeHUA B (OTOHHO-
KPHUCTANIMYEeCKOM BOJOKHE MCIONb30Balack MOJENb
KoaKCcHallbHOTO BOJNHOBoAa. JIByMepHas nepuoaudeckasn
CTPYKTypa O0ONOYKM BOJOKHA TPU HTOM 3aMeHAlach
CHUCTEMOIl KOAaKCHANbHBIX CTERIAHHBIX IMIUHIDPOB
(cm. pwuc.3c) Tommumuol b & 4.3MKM M BHYTpPEHHHM
paguycoM i-ro BomHoBoga r; = ro + i(b + ¢), rae ro —
paguyc monoii cepiueBuHbl (mpumepHo 6.5MEM AuA
Hallero BOIOKHA), ¢ — TONI[MHA BO3AYIIHOTO CJOA,
KoTopas BbiOMpanack paBHoii mpumepHo 0.7 MEM ¢ yue-
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Puc.2. MWsobpameHusa pacnpejeileHUA
U3IY4YeHUA B TIOINEPEYHOM CEYEHHUM TMOoJoro (OTOHHO-
KpPHUCTalINYecKoro MEepUOJOM CTPYKTYPbI
~ 5MKM U AuaMeTpoM cepAueBUHBI ~ 13 MEM: (&) BomHO-
BOOHaA MoOJAa B IONOH cepAlleBUHE BOJOKHA B0O30ygaeTcA
IINPOKUM IyYKOM HeKorepeHTHoro cBera, (b) ocHoBHan
BOJHOBOJHAaA MoJa MO0 cepALleBUHLI BOJOKHA BO3GY:-
JaeTcA W3MydyeHWeM JUOJHOTO Ja3epa C MAIWHON BOMHBI
633 HM

UHTEHCUBHOCTHU

BOJIOKHa C

TOM KOo3(puinueHTa 3anojJHEHUA CTPYKTyphl 000J10YKU
BozgyxoMm (mpumepHo 14%). CsoiicTBa cOGCTBEHHBIX
MOZ KOaKCHalIbHOrO BOJNHOBOJA MCCIEIOBAIUCL PaHee B
paborax [11,12].

3aBUCUMOCTE KO3((UNKEHTa 3aTyXaHUA BONHOBOJ-
Hoit Moabl T Ejq OT ANUHBI BOJHBI, pacCYUTaHHAA A KO-
aKCHalbHOr0 BONHOBOJA C ONpPEAENeHHBIMHU BbIlIE Hapa-
MeTpaMmu, npeicrasiesa Ha puc.3b. Kak Bugno us cpas-
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Puc.3. (a) dxcnepuMeHTANLHO M3MEPEHHBIH CIEKTP
MOJ IONOT0 (POTOHHO-KPUCTANLINYECKOr0 BONOKHA C
MEPUOJIOM CTPYKTYPHI ~ 5 MKM M AMaMeTpPOM cepj-
neBUHBI ~ 13 MKM. (b) 3aBucuMoCTb Ko3dduumeHTa
3aTyXaHUA BOTHOBOIHON Moabl T Fy1 OT AJNMHBI BOI-
HBI, pacCUMTaHHafA A KoaKCcHalhHOro BOIHOBoOAA (C)
c ro = 6.5 MEM, b = 4.3 MKM, ¢ = 0.7 MEM

HEHUA Pe3ylbTaToB PacyeToB C 3KCIEPUMEHTAIbHBIMH
IaHHBIMM, TPUBEIEHHBLIMU Ha pHUc.3a, MOIeNb KOaKCH-
albHOrO BONHOBOJA NMO3BONAET KAaYeCTBEHHO NPaBHIb-
HO ONpEleNNTh MONOMEHUA ¥ IUMPUHBI CHEKTPAlbHBIX
o6nacTeil, B KOTODPHLIX M3NyUEHME MOMKET paclpocTpa-
HATbCA BIOJb M0JIOH ceplLeBHUHBI BONOKHA ¢ (POTOHHO-
KPUCTaIINYecKoil 060N0YKoli mpaKTHuecku Ge3 moTeps.
Ha ocHoBe Mozenn KoakcHalbHOTO BONHOBOAA, KaK IO-
Kas3aHo Ha puc.4 u 5, yiaeTcd TaKie Ka4eCTBEHHO mpa-
BUJILHO ONMCATh paclpefielieHie WHTEHCUBHOCTY W3IY-
4yeHUA B OCHOBHO# (puc.4) u Bricmux (puc.5) BonHOBOA-

8*
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Puc.4. IlonepeyHoe pacnpenereHrne HMHTEHCUBHOCTH
3MEKTPOMAarHUTHOr0 M3Ny4eHUs, (CIIOIIHAA NTUHKA)
M3MepeHHoe Ha BbIXoAe (OTOHHO-KPHUCTALINYECKOTO
BOJIOKHA C M0N0 cepAueBHHOM U (IITPUXOBaA TUHKA)
paccuMTaHHOE C UCIONbL30BaHUEM MOJeny KoaKcuaib-
HOT'0 BOIHOBOJAA

HBIX MOJaX ()OTOHHO-KPUCTANIMYECKOro BoJOKHa. Pe-
3yJIbTaThI BINOIHEHHOI'0 HAMU TEOPETHYECKOIro aHalu-
3a HaXOJATCA B KAYECTBEHHOM COINIacHUU C pe3ylbTaTa-
Mu pa6oTsl [13], mony4yeHHBIMU IyTeM Golee TOYHOrO,
HO ropaszo Gosee TPyAOEMKOr0 YUCIEHHOTO pacyeTa.

IIpencraBiaeHHoe Ha puc.5b MpocTpaHCTBEHHOE pac-
npejeleHre U3JIy4YeHUA AMOAHOrO Jlasepa ¢ JIMHON BOJ-
Hbl 633 HM (DaHHas QAMHA BOJHBI MONAJaeT B OfHY M3
[0JIOC TIPOMyCKaHUfA, COOTBETCTBYIOMUX COGCTBEHHBIM
MOZaM BOJNOKHA, CM. puc.3) Ha Beixoje mouoro @K Bo-
JIOKHa JJIUHON 8 CM CBUAETEIbCTBYET O CYI€CTBOBaHUU
MHOTOMOJZOBOI'0 BOJHOBOAHOIO penmMa BOIM3W JaHHOMH
anuubl Bonubl. Kak nokasaHo B paGore [6], MHOromozo-
BbIe pPeKHUMbI BOJHOBOJHOIO PACHpPOCTPAHEHUA B MOJBIX
OK BolIOKHaxX MOryT GbITh MCIIOJNb30BaHbI JJIfA yBelnude-
HUA 3QPEeKTUBHOCTY reHepaluy ONTHYECKNX TapMOHUK
BBICOKOrO MOpAJKa B HEIMHEHHbIX ra3oBbIX cpeaax, 3a-
nonHAwmMUxX cepaneBuny noioro @K Bomokna. Boxno-
BOAHBIM BKJIaJl B M3MEHEHWE PacCTPOMKM MNOCTOAHHBIX
pacnpocTpaHeHUs Ha OCHOBHOU 4YacTOTe W 4acToTe Oll-
TUYECKON FapMOHUKHU PacTeT C yMeHhIIeHUeM AuaMeT-
pa cepaueBHHbI nojoro BoiokHa [10]. BeneactBue storo
CO3[]JaHHOEe BONOKHO C MalbIM JUAMETPOM CepALeBUHAI
ofecrneunBaeT CyIIeCTBEHHbINA BKJA[ BOJHOBOIHON OHC-
nepcum, Mo3BoJIAA KOMIEHCUPOBAaTh 3HAYMTEIbHbIE BOJ-
HOBBIE PacCTPOMKHU, CBA3AHHLIE C MaTepHalbHOM AUCIED-
cueil raza. JlaHHaA BO3MOKHOCTb 00yCJIOBlIeHa YHUKAb-
HbIMM cBoiicTBamu nosioro @K BonHOBoAa, Tak Kak BOJ-
HOBOJHBIE MOJBI MOJBIX BOJOKOH CO CILIOIIHOM 060J0Y-
KOl M OUaMeTpoM MOJIoH CepALEeBUHBI OKOIO ~ 13 MEM
XapaKTepu30Baiuchk Gbl, KAK yKa3aHO BhIlIE, HENpPUEM-
neMo GONbIIMME MOTEPAMHU.

Puc.5. (a) lonepeuyHoe pacmpeieneHne KBaapaTta 3JIeKTPHU-
YecKOro IIOJNIA B BBICIIEH BOIHOBOAHOM Moae (POTOHHO-
KPHUCTANINYECKOT0 BOJOKHA C IIOJNOH CepALIeBUHOM, paccum-
TaHHOe B paMKaxX MOJeIN KoakcuanbHoro BomokHa. (b) Ilo-
mepevyHoe pacnpejeleHre MHTEHCUBHOCTH 3I€KTPOMAarHMUT-
HOT'0 U3Iy4YeHNf, U3MepeHHOoe Ha Bhixoe GOTOHHO- KPUCTAl-
IVYECKOT0 BOJIOKHA IPY BO30Y:AeHNH BhICIIEl BOTHOBOJHOM
MOJBI U3ITYUYEeHNEM JUOMHOTO Ja3epa ¢ AIUHOM BOIHbI 633 HM

Takr Kak noibkie BOIHOBO/bI C NEPUOIUYECKO 06010Y-
KOl MO3BONAIOT CYLIECTBEHHO CHU3UTh ONTUYECKUE MO-
Tepu, XapaKkTepHbIe AN MOJ IOJbIX BOIHOBOJAOB, BOIHO-
BOJIbI ATOT0 Klacca NpPeACTaBlIAIOTCA Ype3BbIYaiiHo mep-
CIEKTUBHBIMU Il TPAaHCHOPTUPOBKU MOIIHOIO JTa3ep-
HOTO W3NYyYeHHA, a TaKKe JJIA NMOBbIMEHUA 3hPerTuB-
HOCTU HENUHENHO-ONTUYECKNX B3aUMOAENHCTBUM, BRIIO-
yaf mpouecchl (pa3oBoii caMo- U KpOCC-MOAYIANUY, Te-
Hepanuy ONTUYECKUX FaPMOHUK M ONTUYECKOrO CIIOMHe-
HUf YacTOT. Pe3ynbTaThl NpeABApUTENbHbIX JKCIEpU-
MEHTOB U BBINONHEHHbIE TEOPETUYECKUE KCCIeNOBaHUA
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[14] no3BonAIOT NpPENOMUTE NOZ0GHbIE TONUKANUIIAD-
Hble CTERIAHHBIE CTPYKTYPbl B KAaueCTBE BOJHOBOJAOB
U (POKYCATOPOB CBEPXKOPOTKUX UMIYJIbLCOB PEHTTEHOB-
CKOT'0 U3IYYEHNUS, B TOM YUCIE CBEPXKOPOTKUX UMITYIb-
COB, CHHTE3MPYEMbIX Ha OCHOBE fIBIIEHUS Fe€Hepaluu Oll-
TUYEeCKUX TapPMOHUK BBICOKOIO MOPAAKA. 3HAUYUTENbHaA
BOJIHOBOJHAA AUCNEPCHA, XapaKTepHasd AJIA BOIOKOH C
MalbIM BHY TDEHHUM AUAMETPOM, MOMKET GbITh IPU 3TOM
UCIONbL30BaHa [Jif KOMIEHCAIMM HAa4yalbHOTO 4uMpna u
CIKAaTHA UMIYIbCOB PEHTIEHOBCKOIO U3ILYYEeHHU .

CosnanHble M UCClefOBaHHbIE B HAcToAlel paGore
BOJIOKHA OTKPbLIBAIOT BO3MOKHOCTH CO3JAHUA BBICOKO-
YYBCTBUTEIbLHbIX Fa30BbIX CEHCOPOB, OCHOBAHHBIX Ha UC-
[0Jb30BaHUHU JIUHENRHBIX ¥ HEIMHEHHBIX METONOB CIEKT-
pockonuu. PeannsoBaHHbIE PeMbI BOJIHOBOAHOTO pac-
NpoCTpaHeHKA U3Iy4YeHUs B noinoii cepauesune @K Bo-
JIOKOH MO03BOJAIOT CYMECTBEHHO YMEHbUIUThL KOMTUYECT-
BO rasza, HeoGXOAMMOro Ajif MPOBEJEHUAl CHEeKTpalb-
HBIX MCCIEJOBaHMA, a Take MPOU3BOJUTEL HENMHEHHO-
ONTUYECKUE UCCIEOBaHNA C UCIOIb30BAaHUEM la3ePHBIX
HUMIYJIbCOB Manoii MoIIHOCTH. B uwacTHocTH, AuA mpo-
BeJIeHUA SKCIEPUMEHTOB 10 Y€ThIPEXBOJIHOBOMY CMelIe-
HUMIO B rasax B BONHOBOJZHOM pexume (CM., Hampumep,
[15]) 06BIYHO WMCTMONBL3YIOTCA KamMIIAPBL C XapakTep-
HBIM BHYTPEHHUM AuaMeTpoM ~ 100MEM (yMmeHblie-
HUe BHY TPEHHEr0 pajuyca Kanuiifapa IPUBOAUT K GbICT-
poMy pocTy onTudeckux norepn). McnoabsoBanue B
NOJOGHBIX JKCIEPUMEHTAX CO3JAHHBIX M U3YYEHHBIX B
HacTofAmel paGoTe BOIOKOH MO3BONUT AOCTUYL CPABHU-
MBIX YPOBHEli HETUHENHOr0 CUr'HAlIA IPY MCI0Ib30BaHUN
noutd B 60 pa3 MeHee MOIIHBIX JA3ePHBIX MMIYILCOB.
CTpyKTypa CeKTpa NpOMyCKaHUA CO3JAHHBIX BONOKOH
NpeCTaBIAETCA TaKkMe ONTHMAalbHON 1A npeoGpa3oBa-
HMA YaCTOThI 1a3ePHOr0 M3NYyYEHWH HA OCHOBE BBIHYHi-
IEeHHOT0 KOMOWHAIOHHOTO paccefHuUA.

Taxkum oGpasoM, B HacTofAmeil paGoTe CO3JaHbl U
HCCleJOBaHbI BOJOKHA C IOJNON CepAleBHHON U (HOTOH-
HOKPHCTAINYECKON 0GON0UKOil C MepUoJOM CTPYKTY-
pbl OGONOYKM ~ 5 MKM U JMaMeTpPOM CepALEeBUHBI
~ 13 mMKM. BounHOBOAHBI peuUM pacnpocTpaHeHUs U3-
JAy4YeHUsl B MOIOH CepAlieBHHE 3TUX BOJOKOH ofGecneyu-
BaeTCA 3a CYeT BBICOKON OTpaKaTelbHON CHOCOGHOCTH
06onouryu B 06nacTu (POTOHHBIX 3ampelieHHbIX 30H. Io-
IDOGHBIN PeKUM BOIHOBOIHOTO PaCHpOCTPAHEHHU MO3BO-
AfieT CYIECTBEHHO YMEHbINNTh ONTHYECKUE I0TEPH BOJI-
HOBOJHBIX MOJ MO CPABHEHHIO CO CIydYaeM BOIHOBOJ-
HOT'0 paclpoCTpPaHEHUA B MOJNbIX BOJHOBOJAX CO CILIONI-
HOIi 0607104YKOi. B CBA3U ¢ 3TUM M3rOTOBIEHHbIE MONbIE
@K BonOKHA NpeCTaBIAIOT 3HAYUTENbHBIA HHTepec JifA
TeIeKOMMYHUKAIUOHHBIX NPUIOMEHNI, a TaKkKe MOT'YT
GbITh UCIONb30BaHbI 1JIfl TPAHCIOPTUPOBKYU MOIHBIX Ja-
3epPHBIX UMIYIbCOB. BOJOKHA JAHHOTNO TUNA OTKpPbIBA-
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0T YHUKAIbHYIO BO3MOHOCThL peanu3aluy HeluHeRHo-
ONTUYECKUX B3aMMOJEUCTBUI BOTHOBOAHBIX MOJ C TO-
nepeyHrIMU pa3MepaMu TOPANKA HECKONbKUX MUKPOH
B rasoBoii cpejie, N03BONAA MOBBICUTH 3()(HEKRTUBHOCTD
ONTHYECKOro npeoGpa3oBaHMA YacTOThI CBEPXKOPOTKUX
UMIYNIbCOB U TeHepaluu ONTUYECKUX TapMOHUK BbI-
coxoro nopaaka. Co3faHHble BONOKHA MpPECTaBIAIOT-
Cfl IEPCIIEKTUBHBIMU [JIfl IONYYEHU U TPAHCIOPTUPOB-
Ki CBEPXKOPOTKMX MMIYJILCOB, JIa3€PHOrO yNpaBieHUs
aToMaM¥ ¥ 3apAKEHHbIMU 4YacTHLaM#, a TaKie Co3/a-
HUfl BRICOKOUYBCTBUTEILHBIX Ta30BhIX ceHCOpoB. Iloka-
3aHO, YTO OCHOBHbIE CBOiCTBa cmeKTpa MojJ (OTOHHO-
KPUCTANIMYECKUX BOIOKOH C M0N0 cepALeBUHOM, a TaK-
e pacrpefiefieHde UHTEHCUBHOCTU U3NYyUYeHUf B MO0
cep/illeBiHe BOJIOKHA KaueCTBEHHO NPAaBUIbHO OMKUCHIBA-
IOTCA B paMKax MoJely KOoaKCHalbHOr0 BOIHOBO/IA.
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