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Ha ocHOBe TaHHBIX YHCIEHHOTO pellleHus HeJuHeiHoro ypasHeHus lllpesunrepa B mocTaHoBKe 3aaull 06 OfU-
HOYHOI (buaMeHTallul IPOBe/IeHa OlleHKa XapaKTepHCTUK 006/1acTH MHOXKeCTBeHHOI dumaMeHTalun (peMToCeKyHI-
HBIX JIa3epHbIX UMIIYJIbCOB B Bosayxe. [l onucaHus oJAMHOYHOI (uIaMeHTALMN JIa3epPHOIO UMITYJIbCa UCIIOJIb30-
BasIcsl MeToj] ANGPAKINOHHO-Ty4eBbIX Tpy6oK. IIpomeMoHcTpupoBaHa > @deKTUBHOCT JaHHOTO MeTOAA IS MH-
TepIpeTanui KCIePUMEeHTATbHBIX Pe3y/IbTaToB I NMPOTHO3MPOBAHMA 3(D(PEeKTOB, UTO Ba’KHO NPH ILTAHHPOBAHIN
aKcIeprMeHToB. [lokasaHo, 4TO XapaKTepHbBI pa3Mep MeJKOMAcIITAGHBIX HEOJHOPOJIHOCTel MHTEHCHBHOCTH B TIPO-
(1Ie caHTIMETPOBOTO JTa3epHOTO IIyYKa, KOTopble (POPMUPYIOT 06/1aCTh MHOXKECTBEHHON (PIIaMEHTAINN UMITYJIbCOB
deMTOCEKYHIHOI ATNTETLHOCTH, COCTABAET HECKOTbKO MIITIMETPOB. Y BenUeHne pajiiyca HNCXOAHOTO Ja3epHOTo
Iy4yKa IIPH TeJeCKOIMPOBAHUHU DACIINPSeT pa3Mepbl IepBOHAYAIbHBIX MEJIKOMACIITAGHBIX HEOJHOPOJHOCTEIl HMH-
TEHCHBHOCTU I yMEHbIIAeT COZAEPsKaIlylocsd B HUX MOIIHOCTb. JTO MPHUBOJAUT K YBeJHYEHHIO AUCTAHIUU Hadaaa
¢uraMeHTaUU. YBeIUYeHIe MOIIHOCTH B Iy4Ke CIIOCOGCTBYeT yAIMHEHUIO (PHIaMEHTOB U yBeIWYeHHUIO UX YHUCTIA.

Katouesvie caosa: dheMrocekyH/IHBIE JazepHble UMITYJIbChI, BO3AYX, caMO(OKYCHPOBKa, (DIIaMEHTAINS, [IH-
dpaknmonHO-TyUeBasg TpyOKa; femtosecond laser pulses, air, self-focusing, filamentation, diffraction-beam tube.

Bseaenne

[TepcrieKTHBHBIM ~ MWHCTPYMEHTOM IS pellleHus
IIPAKTHYECKUX 3a/1a4 aTMOC(epHOIl ONTHKN SBISIOTCS
Jlazepbl YJIbTPAKOPOTKUX MMILYJIbCOB C CyOTEpPaBATTHBI-
MH U TepaBaTTHBIMI YPOBHSME MoltHocTH. Pacmpoctpa-
HeHNe IMITyJIbCOB IAaHHOTO KJIacca B HeJITHEITHOIl cpefe
COIIPOBO’K/IaeTcs UX (puIaMeHTaImell, T.e. pacciIoeHHeM
JIa3epHOTO ITyYKa Ha OT/Ie/IbHble KaHAbI C 9KCTPeMaIbHOI
MHTEHCUBHOCTDBIO M3iydeHus. [IpocTpancTBeHHO-BpeMeH-
Has JIOKAJIM3alusl CBETOBOIl sHepruu B (pujaMeHTaX
OCYIIECTBJISIETCS 32 CUeT KOMOMHUPOBAHHOTO [IeHCTBUS
HesnHelHbIX (KeppoBcKasd caMo(OKYCHPOBKa, ILIa3MeH-
Hast /1epOKYCHPOBKa, JMCCHUINAIMS CBETOBOW 3Hepruu
B mpolecce 06pa3oBaHusl ILTa3Mbl) 1 JHHeHbIX (11
dbpakius u aucnepcust) adexToB. M3ayuenue ua-
MEHTAIMH AKTYaJbHO [IJII 9KCHEPHMEHTATbHBIX U TEO-
pPeTHYECKUX MCCJIEOBAHUN PACTIPOCTPAHEHHST MOIIHBIX
(peMTOCEKYHHBIX MMITYJIbCOB B aTMOC(hepe.

KomryecTBO OT/IeIbHBIX (PIIaMEHTOB, (POPMHIPYIO-
IMUXCSA B MONEPeYyHOM CeYeHHN JIa3epHOTOo ITy4YKa, Mo-
JKeT BapbUpOBaTbest 0T ofHOro (ofuHOYHAs (uIaMeH-
TalMsA) [0 HECKOJIBKUX [ECSATKOB U Jaxe coTeH (MHO-
JKecTBeHHas (buJIaMeHTals1) B 3aBHCUMOCTH OT TOTO,
BO CKOJIbKO pa3 HayasbHas IMKOBasl MOIIHOCTb B MM-
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myJibce Py IpeBOCXOANT 3HAUYeHNe KPUTHYecKOil MOII-
HOCTH caMO(OKYCHPOBKH P, T KakoB pa3Mep H3JIy-
yalolleil aneprypsl JazepHoll cucrtembl. CorjiacHO Cy-
MIECTBYIOIINM T€OPETHYECKUM TIPe/ICTABICHIAM (POpPMH-
pOBaHuUe MPOTSKEHHOIT 061aCTH MHOKECTBEHHOIT (pa-
MEHTAI[l MO)XeT OBIThb CBS3aHO CO B3anMo/elicTBIEM
CBETOBBIX I0JIeN (pUIaMEHTOB, YTO IPUBOJIUT K 00pa-
30BaHHIO «/I0UePHUX» (PUITAMEHTOB U3 AP <«POJUTENb-
cknux» [1] mmm k mocireoBaTebHBIM IIMKJIAM PedoKy-
CHPOBOK OJIHOTO U TOTO 3Ke dhumamenTa [2].

AHa/m3 pe3ysJbTaTOB YHICJIEHHBIX, JTaG0OPATOPHBIX
7 HaTYpHBIX sKcmepnuMeHToB [1—10] moxazasn, 4to ama
UMITYJIbCOB PA3JIMYHOIl MOITHOCTH M PA3HBIX JHaMeT-
POB H3Jydaloliell amepTyphl KapTHHA MHOKeCTBEHHOI
uraMeHTaIN KOJUIMMUPOBAHHBIX JHO0 C€Ia60OKY-
CHPOBAHHBIX JIA3€PHBIX IMYYKOB YJIbTPAKOPOTKOIl /IH-
TeJIbHOCTH Oy/IeT CYIIeCTBEHHO OTJIHMYAThCS 110 KOJIYe-
cTBy (hopMUPYeMBIX (DPUIAMEHTOB, HPOJOJIBHBIM H IIO-
MepevHbIM XapaKTePUCTHKAMHI 06JacTH (pruIaMeHTalnl
7 BO3MOKHOCTSIM VIpPaBJeHHsI HMH. B cooTBeTcTBHH
¢ AaHHBIMI PaboThl [3] MOKHO YCIOBHO BBIIEINUTDH TPH
pekIMa MHOKeCTBeHHOI (pIIaMeHTaI[ yIbTPaAKOPOT-
KHX JIA3€PHBIX HMITYJIbCOB: CJIA0bIN, YMePEHHbII U CUJTb-
Hblii. B ycaoBusx ciaboii punamentarmn dopmMupyercst
o/InH 160 HECKOIBKO (DIIaMeHTOB. PeXnM yMepeHHOI
MHOJKECTBEHHOI (DUTaMEHTAINN XapaKTepu3yeTcs BO3-
HUKHOBEHHEM B JIA3€PHOM IIyYKe HeCKOJbKUX JIeCSTKOB
30H C IOBBINIEHHOII MHTEHCHBHOCTBIO HM3JIy4eHUs, UTO
MOXKET COTIPOBOXKAATBCA TJIa3MO06pa30BaHUEM B Cpe/ie.
ITOT peXMM TIpe/iCTaBIAeTcs HanboJiee MepCIeKTHBHBIM
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JIUTST ICTIOTb30BAHIS B YCJIOBHUSIX peasbHOI aTMocdepsl.
OH TO03BOJIgeT TOJyYaTh [OCTATOYHO TPOTIKEHHBbIE
(J1eCATKM M COTHU METPOB) BBICOKOMHTEHCHBHbIE KaHAJIbI
U YIPaBJATb UX KOJMYECTBOM W TIOJOKEHUEM ITyTeM
n3MeHeH!sT HAaYaJbHBIX MapaMeTPOB JIA3ePHOTO M3JIyue-
Hust 60 3a CYeT MCHOJb30BaHus (hopMupyioleil or-
THKU. B yCcIOBUSIX CHIIbHOI MHOKeCTBEHHON (himaMen-
TAIU, KOTOpas peajn3yercs, Korga P, MHOTOKpPAaTHO
mnpebimaer P, o6pa3oBaHue (GUIaAMEHTOB MPOMCXO-
JINT CTOXACTUYHO W TIPAKTUYECKU He TOJAETCS YIpaB-
JIEHHIO.

B kayecTBe OCHOBHOTO KpHUTEpPHUS /S BBIAEJCHU
PEeKIMOB MHOKEeCTBEHHO! (puaaMeHTaun npu (HUKCH-
POBAHHOM pa3Mepe amepTypbl Mydka B [3] mcmosm3o-
BaJOCh 3HavYeHNe OTHOCUTETbHOH HauvyaJbHON THKOBOI
MOIIHOCTH u3aydeHuss n = Py/P.. OmHako KapTuHa
Tpoiiecca CyTIeCTBEHHO 3aBUCUT U OT HAYAJIBHOTO pas-
Mepa Ja3epHOTO Ty4Yka. [IocKoJbKY ero pasmep m3Me-
HSIETCSI ¢ TIOMOIIBIO TeJeCKOTIMPOBAHUS, TO €CTeCTBEH-
HO CBA3aTh BapHallli XapaKTePHCTUK (DITaMeHTaIlH,
TIPONCXO/IANIIE TIPH 3TOM, C M3MEHEHWSIMH MaciTaGoB
HEOTHOPOAHOCTeNl B Tpoduie WHTEHCUBHOCTH MydKa.
B axcnepumentax [9, 10] yctanoBeHO, 4TO pa3Mep atep-
TYPBI JIa3epHOTO TTYYKa OKA3bIBAET CUJIbHOE BIMAHNE Ha
OCHOBHBIE XapaKTepUCTUKN 3Pderrta MHOKeCTBEHHOI
puraMeHTaIN: AUCTAHITITIO HaYaIa, pa3Mep obaactu G-
JIaMeHTAIU, KOJMYeCTBO (DUTaMEHTOB B CEYEHUN ITyYKa,
a Tak)Ke CIUIONIHOCTb IJIAa3MEHHOTO KaHasta. B cBs3m
C 3THM BO3HUKAEeT BOTIPOC O BJIMSHUN HEOTHOPOTHOCTET
uHTeHCUBHOCTH (MX MacmTaGoB, dHEProCcoepKaHusd,
KOJIMYeCTBa) B MCXOAHOM TIpopUiIe Ja3epHOro IMydKa
Ha XapaKTepUCTUKHW 06JacTH MHOXKeCTBEHHON (uia-
MeHTAaIN.

[Ipu ymcieHHOM MOJETMPOBAHUU [IJII y4yeTa He-
OTHOPOJHOCTel B TyYKe MOKHO WCIIOJIH30BATH OIUD-
poBaHHble TTPOGUIN PealbHBIX IIYYKOB, KaK 3TO OBLIO
cnenano B [3, 11]. CpaBHenne cTpyKTypbl obaacTu -
JIaMeHTAIll!, TOJy4YeHHOHl B YHCJIEHHBIX W HATYPHBIX
JKCIepUMeHTaX B 3THX paboTaxX, MOKa3aJo KayeCTBeH-
HOe COOTBETCTBHE pe3yabTaToB. OaHako ¢ailibl ¢ orud-
POBAaHHBIMI TPO(PUIAMI BXOAHBIX TYYKOB He BCeT/a
JIOCTYTTHBI TIPU TPOBe/IEHUN YNCJIEHHOTO MO/IeJINpPOBa-
Hus. B cBsasu ¢ atuM B psage pabor (Hanpumep, [12])
JIUIST MOJIETNPOBAHIS MHOKECTBEHHON (DUTaMEHTAIINH TTPI
3a/laHUN HAYaJIbHOTO TPOGUIS JTa3ePHOTO U3IydeHUs
K H/IeaTbHOMY TayCCOBCKOMY IYYKY J0GABJSIC CJIy-
YaifHBII IIyM MO aMILTHTY/le U (a3e CBETOBOTO IOJIA.

B askcmepuMentax mo QuramenTaiym QeMToce-
KYHIHBIX JIa3epHBIX WMITYJTbCOB PErUCTPAIUsS TLIOTHO-
CTH WX 9HEPTUU MPOUCXO/IUT TTyTeM HAKOTLJIEHUS BO Bpe-
MeHU CHUTHAJa HAa MaTpulle TpHUeMHHUKA. B ycroBusax
MHO’KeCTBEHHOI (hrTaMeHTAINN B paclipe/iesleHUH TLJI0T-
HOCTU 3HEPTUU B IJIOCKOCTU TPHEMa OTYETJINBO BUHBI
SpKUe MATHA, Kak/I0oe M3 KOTOPBIX O00YCJOBJIEHO 3HKC-
TPeMaJIbHOIT MHTEHCHBHOCTBIO U3JTydeHtsl TIpu (DIIaMeH-
TAIlMN JTa3epPHBIX NUMITYJIbCOB. V3MepeHMe TeoMeTpude-
CKUX W (PU3NYECKNX XapaKTepUCTUK 3THX IISATEH ITIPU
pacIpoCTpaHeHUN U3JIYIEeHNUs TI0 TPACCe TTO3BOJISIET TTPO-
BECTH OIIEHKY WX KOJMYECTBA M IHEPTOCOIEP KAHNUS.

[TpoBesienne 4nCIEHHBIX pacyeToB (PUIAMEHTAITIN
deMTOCeKyHIHBIX Jla3ePHBIX HUMITYJIbCOB TpebyeT KO-
JIOCCAIBHBIX BBIYHCIUTETBHBIX PECYPCOB U [ 3a/[auu

MHOKECTBEHHOIl (pITaMeHTaIl  MHPOKOATePTY PHBIX
IIyYKOB B ee TOJHOI TTOCTAaHOBKe TIOKA He IIPeCTaBJIsA-
eTcd BO3MOKHBIM. OHAKO CYIIeCTBYeT BO3MOKHOCTD
OTIEHKH! XapaKTePHCTUK MHOKeCTBEHHOI (hIIaMeHTaIIH
YABTPAKOPOTKUX JIA3ePHBIX UMITYJIbCOB HA BO3/YITHBIX
Tpaccax Ha OCHOBE Pe3yJIbTaTOB MOJIEINPOBAHUS OIHHOY-
Hoil ¢unamentanuu. Takoe yTBepskieHue O6a3upyeTcs
Ha JJaHHBIX YICJIEHHBIX I JaG0PAaTOPHBIX 9KCIEPIMEHTOB
Mo ¥ccseioBaHuio  (uIaMeHTAI  (PeMTOCeKYH/THBIX
UMITyJTbCOB THTAH-CaN(IPOBOTO Jazepa B ONTHYECKOI
cpenie — cTeksae [2]. B pesysbrate aTUX mccIe0BaHMI
6bL1a pazpaboTaHa KOHIENN (HGOPMIPOBAHUA 06JIACTH
MHOKeCTBEHHOI (UIaMeHTaIluN 32 CUeT ITHKIMYeCKIX
pedOKyCHPOBOK, KOTOpasd IpeAlosaraeT Takke He3aBH-
cuMocTb (hOpMUPOBaHUS (DUIAMEHTOB IIPU MHOMKECT-
BeHHOIl uaamentaiuu. B [2] BbIsiBIeHBI HEKOTOPBIE
o0IIne 3aKOHOMEPHOCTH B pacIipeleleHIH yicaa (ua-
MEHTOB BJIOJTb UCTAHIIIMH PACTIPOCTPAHEHUS U3IYIeHNS:
orpe/iesieHo GJII3KOe K YHUMO/ATBHOMY pacipe/ieseHre
YHCJIa TIIa3MEeHHBIX KAaHAJIOB 10 TUCTAHITIH, KOOPAWHATA
MaKCHMyMa KOTOPOTO COOTBETCTBOBAJIA MOJIOXKEHHUIO He-
JIHeltHOTO (poKyca Jla3epHOTrO IIyuka B IieJoM. Kpome
TOTO, OTMeuYeHO, UTO MPU TOBBINIEHNN IHEPTUN B Ja3ep-
HOM ITy4YKe TIPOJIOJIbHBIE U TIOTIePeYHble Pa3Mepbl ITLIa3-
MEHHOIT 06JIaCTH YBeJMYNBAIOTCS.

TakuMm o6pa3oM, TpPHU HUCIONb30BAHUU 3TONH KOH-
LeNINN B aHATI3e MHOXKECTBEHHOI (pmIaMeHTaIl Ha
OCHOBe MOJIeJN OAWHOYHON (uaaMeHTannn HeoOXOI-
MO TPOCJIEIUTD 3BOJIOIIIO OTAEJbHOI CBETOBOI CTPYK-
Typbl, (OPMUPYIOIIEelics 13 HEOTHOPOAHOCTH MTPOCTPAH-
CTBEHHOTO TPOMUIT MHTEHCUBHOCTU MCXOJHOTO TIYYKA
U TPOXOJMINYI0 B cBoeil aBOJIIONNN J0(DUIaMEHTAIINOH-
Hy10, (DUIaMEeHTAIMOHHYIO M TOCT(UIaAMEHTAIIOHHYIO
CTaauy, a TakyKe OIEHUTh ee HAadaJbHbIE PAJUYC U M-
KOBYIO MOIIHOCTD.

Ilesp HacTosImell paGOTBI — OLEHUTh XapaKTepu-
CTHUKH 06JTaCTH MHOKeCTBeHHON (duaMeHTannn GeMTo-
CEeKYH/HBIX JIa3ePHBIX MMITYJTbCOB B BO3/IyXe, MCIOJIb-
3ys1 MOJIeJIb OJINHOYHOI (PUIaMeHTAINH.

Uuciennoe Mo/ieTMpoOBaHue OJMHOYHON (puiaMeH-
TaIMK UMITYJIbCOB THTAH-CAnUPOBOTO Ja3epa [JIUTeb-
HocThio 100 ¢c B Bo3myxe MPOBOJUIOCH HA OCHOBE pe-
LIEHUST YPaBHEHUS [JIs MeJJIEHHO MEHSIOIIeicss KOM-
TIJIEKCHOI aMIUTUTY/BI 3J€KTPUYECKOTO MOJIS CBETOBOIT
Bosibl (HesmHedinoe ypasuenue [peaunrepa) [4] B pam-
KaxX MeTOJMKHN pasfesieHnsd Mo (pU3mdecknM QpaKTopaMm
¢ TIpEMeHeHneM OBICTporo IpeobpasoBannsa Dypbe B 06-
JIACTH TIPOCTPAHCTBEHHO-BPEMEHHBIX YacTOT. Vcmmosib-
30BasNCh pecypcbl CHOUPCKOTO CYNEPKOMIIBIOTEPHOTO
nentpa CO PAH. Ananu3 pe3yabTaToB YNCJAEHHOTO MO-
JIeJTUPOBAHNUST TIPOBOJIMJICSI HA OCHOBe IU(PAKITMOHHO-
JyyeBoro noaxozaa [13—15].

1. IBoJnoIMA HanpaBJsiOlNell cBeTOBOIt
CTPYKTYPbI NipH puIaMeHTAI[IH
JIa3epHBIX HMITYJIbCOB B BO3/yXe

B pamkax HecranmoHapHOl IN(PaKITMOHHO-TyYe-
BOIl OIITUKH MOIITHOTO JIa3€PHOIo I/IMHyJIbCa yCTaHOB-

JIEHO, YTO MOIIHOCTD ITy4Ka PAaCHpPOCTpaHSAeTCA II0 CIie-
1INIIECKIM CBETOBBIM CTPYKTYpaM — AMQPPaKINOHHO-
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aydeBbiM TpyOkam (JIJIT), TpaHMIBI KOTOPBIX OIpe-
JIEJII0TCS MHOKeCTBOM Andpakimonubix ayueit (JIJ1).
B ycmoBusx caModOKyCHPOBKH JlaHHble TPYOKW SIBJIS-
I0TCSI  HANIPABJIAIONINMU  BOJHOBOJHBIMHI CHUCTEMaMH,
06ecIeynBaIONIIMU HOJIIUTKY dHeprueil 06JacTu Auccu-
nanuu BHYTpH ¢uamMenta. IIpocTpaHcTBeHHbIE Tpaek-
topun /IJI B kaxkioil TOUKe Tpacchl COBIAJAIOT C Ha-
IIpaBJieHIeM IollepeyHoii KOMIIOHEHTbI BeKTopa ¥ MoBa—
[ToftnTunara. B coorBercTBuu ¢ Mmerogom JIJIT nazepubrii
ny4ok (B yCIOBIAX MUJIMHAPUIECKON CHMMETPHI) TIPe/I-
cTaBasIeT co60if MHOMKECTBO BJIOSKEHHBIX JIPYT B JIpyTa
tpybok. Camu [IJIT 1o cBoeMy omipefiesieHUIO He Tiepe-
CEKaIOTCSI B TIPOCTPAHCTBE U He OOMEHUBAIOTCST dHEPTH-
eff, HO WX dopMa U cevyeHWe TIPU PACTPOCTPAHEHWH
MOTYT WU3MEHATbCS, OTpaskas [eficTBue (HU3NUECKIX
IIPOIIECCOB, COMPOBOMKAAIONINX PACIIPOCTPAHEHUE U3-
JlydeHus B cpejie.

B pa6orte [15] 6puIn TONTyYeHB! ypaBHEHUSA [T
MTHOBEHHBIX U yCpeqHeHHBIX 1o BpeMenu /[JI, a Tak-
JKe yCpelHeHHBIX 1O BpeMeHW 3(P(PeKTUBHBIX KBaJpa-
TtoB paguycoB [IJIT. YpaBuenue nug cpeineil mo Bpe-
MeHHU moriepeyHoit koopaunatsl /IJI Ry, umeer Buj

dRy, 1,0 -
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Bo3MyTIeHns 3(PEKTUBHON TUATEKTPIIECKOIl TPOHN-
0

1IaeMOCTH E&.; W = Il dt — TJIOTHOCTb IHEPTUU U3JIY-
—00

yeHns; I — MHTEHCHMBHOCTb BOJIHBI; ¢ — BpeMs. Besn-
yHa 3P (dEKTUBHON AMAIEKTPUIECKOil MTPOHUIIAEMOCTH
CPelbl € = €y + €, T €4 t €4js ONPe/IeIAeTCd JUHEIHBIM
MaTepUAJIbHBIM 3HAUEHUEM €y U PA3JIUIHBIMU J0OaBKa-
MU, OGYCJIOBJIEHHBIME [IeliCTBIEM CBETOBOTO MOJS —
HeJIWHeHoi €,, ANPaKINOHHONI €4 W ANCIEPCHOHHOI
€dis COCTABJAIONIME. BoaMmyIenne €. = g /eg — 1 upen-
cTaB/sieT co60il OTHOCHUTETPHOE OTKJIOHEHNE OT HadasIh-
HOH JM3JIEKTPUYECKOIl TIPOHUIIAEMOCTH €.

Vpasuenne (1) ykas3pBaeT Ha TO, 4TO CpeJHUE IO
Bpemenu /[JI crpemsArTca K onrtuyeckoif ocu, Korja
(VREcr), <0 (xpuBu3Ha Jryua oTpuIaTe/bHa), I HA060-

por, ecan <VR89t> > (. CneoBatesbHO, 06JACTH CPEIBI

pacIpoCTpaHeHUus W3JIy4eHUs ¢ OTPUIATETbHBIMU 3Ha-
YEeHUSMU TpajiueHTa BO3MyIleHus 3(OQGeKTUBHON [11-
3JIEKTPUUECKOIl TPOHMUIIAEMOCTH MOKHO CUUTATh 30HAMU
doxycuposku [IJI, a obgactu ¢ MONTOKUTETbHBIMU 3HA-
YeHUSIMU — 30HaMU J1e(OKYCHPOBKI.

IIpu ucnompzoBannu Meroxa [IJIT nna ananusa
pactupocTpaHeHnus W3JyUeHUs caelyeT YIUThIBaTh, UTO
TPYOKH pPa3rpaHWYMBAIOT OT/eJbHbIE TIOTOKU CBETOBOI
SHEPTUN BHYTPH Ty4Ka. [TOCKONBKY 3TW sHepreTmye-
CKHMe TIOTOKM M30JMpoBaHbl Apyr or apyra (JIJIT we
[EPeCceKaloTes ), TO KasKbIi U3 HUX MOYKET TPAKTOBATbH-
csI KaK OT/eJIbHBIH KBAa3UIIyYOK CO CBOUME COOCTBEH-
HBIMH TOIEepeYHbIM Pa3MepoM U YIJIOBOH pacXouMo-
cTbl0. B mpesenax Kask[0ro KBasUIyyKa BbIIOJIHSIETCS

3aKOH COXPaHeHMs 3Hepruu, II03TOMY, KaK U B cjydae
OOGBIYHBIX MYYKOB, /I onucanus aosriormn [[JIT mMox-
HO MCIOJIb30BaTh ycpeanernble (apeKTuBHbIe) Xapak-
TepucTuKU. B dacTHOCTH, TONE3HOI XapaKTepUCTUKON
ABJIIETCA ycpeAHeHHbIH 1o BpeMenn (addekTuBHbIIT)
kBazpatr paanyca [JJIT

(R4 ()= W H TdetRZI(R, o),

Ry

rine W — aneprus B IJIT, orpanmuenHoii pagnycoM Ryy,.
B mmmmaapryecknX KoopAnMHATaX ypaBHeHWe s 3d-
dextuBHOro KBasipara paauyca JJIT MoxxHO 3amucarb
B Buze [16]:
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Bas cocrapJigionasg yriaopoit pacxoaumoctu B [IJIT,
Rdm = ‘Rdm ‘

B kauecTBe IpuMepa pacCMOTPUM CBETOBYIO CTPYK-
TYpY, (opMHUpYIOUTyIocsS U3 JTOKAJN30BAaHHOI HEOIHO-
POJIHOCTH WMHTEHCHBHOCTH WU3JY4YeHHs Ha BOJHOBOM
(ponTe, 3HAUNTENHHO IPEBLIMIAIOINIEN ee cpe/Hee 3HA-
yeHMe 110 1y4yKky. Ha puc. 1 mocTpoeHbl 3aBUCHMOCTH OT
JUICTAHIINH PAacCIPOCTPAHeHUST N3JIydeHNs 3(pPeKTHBHO-
TO pajilyca CBETOBOI HEOJHOPOJHOCTH, MOJIeJNpPYyeMOil
HEKNM TayCCOBLIM IIYYKOM C HAYaJIbHBIM PAIIyCcoM,
PaBHBIM PAIyCy HEOJHOPOJHOCTH WHTEHCHBHOCTH TIO
YPOBHIO €'; 5 peKTHBHOTO paJmyca CBeTOBOI CTPYKTY-
PBI M XapaKTepHOTO IIOTIEePEeYHOro MaciTada MI0THOCTH
9HEPTHH CBETOBOIl HEOQHOpPOJHOCTH. Pacuer mpoBesieH
IS pajnmyca HEOAHOPOAHOCTH 7y = 3,5 MM TrayccoBa
UMIIyJbca JuTesnbHocTbio ¢, = 100 dc ¢ oTHOCHTED-
HOW MITKOBOW MOITHOCTHIO 1 = 6.

Kak Buano m3 pucynka, apQeKTUBHBIN paamnyc
HEOTHOPOAHOCTH Ha HadaJdbHOM 3Tane (HOKYCHPOBKHU
YMEHbIIAETCSI, a 10CJe MPOXOKIAEHNS TJI06ATbHOTO He-
JIMHEITHOTO (pOKyca HAYMHAET PE3KO YBEJINYNBATHCS.
CoOTBeTCTBYIOIIAsT PAcCMATPUBAEMOIl CBETOBOI CTPYK-
Type JydeBas TpyOKa Ha CTafun caMO(pOKYCHPOBKIH
TaKKe CXKUMaeTcs, OJHAKO B o6JacTi (puaaMeHTalnn
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R, Ry, Rug, MM

0 20 40 60 80
zZ, M
Puc. 1. 3¢ dexTuBHbIil pasnyc cBeTOBOIl HEOAHOPOIHOCTH R
(kpuBag 1), nomepednbiii MaciITa® IJIOTHOCTH SHEPIUU HEO.-
HOPOJHOCTH 10 ypoBHIO €' R, (kpusag 2) u sddexTuBHbIi
paguyc cBeroBoil cTpyKTypbl R4 (KpuBag 3) B 3aBHCHMOCTH
OT JMCTAHIIMU PACHPOCTPAHEHHS U3JIydeHus TpHu (usaMeHTa-
K JazepHoro wuMiyabca. Cepas 06JacTb COOTBETCTBYET
CpeiHeMY 110 HCTAHINU PAJNYCy BbICOKOMHTEHCUBHBIX ISATEH
B IIONlepeyHOM Ipoduie Mmydyka B objacTH (uIaMeHTAIlH,
B3siToMy u3 [17]

(30 <z <55 M) ee momnepeunbiii pasMep KoJebJercs
Ha ypoBHe ~0,5 MM. Ilocse mpekpamennst ¢uiaMeHTa-
MU, Ha cTaann G6ecIIa3MeHHOTO pPaclpoCTpaHeHNS
(z > 60 M) adPeKkTHBHBIN pagnyc CBETOBOH CTPYKTY-
pPbl HA4YMHAEeT YBEJINYMBATHCS, 0Opa3ys Tak HasbIBae-
MbIi toctdunamentannonnbiii kanaua (IIDOK) ¢ mamoit
VIJIOBO# pacxoanMocTbio ([0 cpaBHEHHIO ¢ I paKiin-
OHHOIi PacXoAMMOCTBIO B JIMHEHHON cpeje).

OTMeTHM, 4TO cpaBHEHNe SKCTIePUMEHTAIbHBIX JaH-
HBIX W3 paboTel [17] ¢ TeopeTmdyecknMm KPHBBIMH Ha
puc. 1 mokasbpiBaer, 4to ob6jacTH (DUIAMEHTAINU [JIsI
CaHTHMETPOBOrO IyyKa cyGrepaBaTTHON MomHocTH (9Ke-
HEePUMEHT) ¥ MHIJUIIMETPOBOrO IyYKa TUTaBaTTHOIL
(pacyer) HAYMHAIOTCSA HA OJMHAKOBOM DACCTOSHUH OT
UCTOYHUKA JIa3ePHBIX MMITyJIbcoB. /lmmHa obsacti ¢u-
JIAaMEHTAINN, KOTopasl B HATYPHBIX SKCIIEPUMEHTAX [T
CAHTHMETPOBBIX JIa3ePHBIX IYYKOB MOXKET COCTaBJIATDH
COTHH METPOB, /IS MIUIIIMETPOBBIX JIa3ePHBIX IIYYKOB
He TIPeBbITIaeT HeCKOJbKIX JTeCATKOB MeTpoB [14]. ITto
TOBOPUT O TOM, YTO 00JIACTh MHOKECTBEHHON (husaMeH-
TaIllN, COCTOAIIAS U3 OT/ebHBIX (PUIAMEHTOB, (POpPMIU-
pyetcst 6aroiapst caMohOKyCcHpoBKe n (hruIaMeHTalnm
OT/IeJTBHBIX HEOJIHOPOJHOCTEN MHTEHCUBHOCTH CBETOBO-
TO TIOJISI C PA3HBIMHI HAYAJIbHBIMU Pa/IMyCOM M MOIIHO-
ctbio. OT 3TuX mMapaMeTpoB Oy/leT 3aBHCETb He TOJBKO
KOOpAMHATA Hadaja (puIaMeHTaIlnn I JaHHOI Heoj-
HOPOJTHOCTH, HO W JTHHA TJIa3MEHHOTO KaHasa.

[lng mpmMepa Ha puc. 2 TOKa3aHa 3aBHCHMOCTD
JUTNHBL o61acTu dpumaMeHTannn L OT OTHOCHTEIbHOI
HAUYaJIbHON IIKOBOW MOIIHOCTU B MMITyJbCe 1) JJIS He-
OJTHOPOJTHOCTE}l Pa3JIMYHOTO HAYAJIbHOIO pajmyca 7
(IMHa TIA3MEHHOTO KaHAJA ONPe/e/IslIach 10 YPOBHIO
mwiotHocTn wasMbl 102° M~3). Bugwo, uto 1IpU yBeJIu-
YeHNN yKa3aHHBIX MapaMeTpoB /JIMHA 06JacTn ¢uia-
MEHTAI[N! BO3pacTaeT. IJKCIepHMeHTAJbHBIE HCCJIeI0-

BaHUS MHOKeCTBEHHOU (rmamenTaiy, HampuMep [9],
MTOJTBEPIKIAIOT JAHHYIO 3aKOHOMEPHOCTD.

12
—u— 1y = 0,18 MM
e 1 MM
L] 2 MM
8 [
S 6
4
2 -
1 L 1 . | M 1 L 1 " | M | )

Puc. 2. 3aBucumoctp JauHBI o6gacTu (pUIAMEHTAIIUN OT OT-
HOCHUTEJbHOI HAYalbHOI MHKOBON MOIIHOCTH B HUMIIYJIbCE
LTSI CBETOBBIX HEOTHOPOMHOCTEH Pa3IMIHOTO Pajnyca

Bepuemcs k puc. 1. B obsactn dunamenTannm pa-
JIIyC BBICOKOMHTEHCHUBHBIX IIITEH B IOIEPEYHOM IIPO-
e myuka (cepast 06/1aCTb) COOTBETCTBYET pasMepaM
cBeToBO# cTpyKTYphl (KpuBas 3). Cieayer OTMETHTD,
YTO pa3Mep BBICOKOMHTEHCUBHBIX IISITEH, PETHCTPUPYe-
MbIX B [17] B momepeynoM mpoduie mydyka B o6acTi
(prnamenTaryn, cgabo MeHsICS BJOJb TPAcChl M IS
pasIMYHbIX o6JacTell MydKa, I03TOMY cepast 06JacTb
COOTBETCTBYeT UX cpe/iHeMy pa3Mepy. CoBIajeHne Koop-
JUHATBI Havaaa (puIaMeHTaIuu i CBETOBOI CTPYKTY-
pbl (kpuBast 3) U 9KCIEPHUMEHTAIbHBIX JaHHBIX (cepast
06J1aCTh) TOATBEPSKAAET, YTO 06JacTb (puIaMeHTAINN
MINPOKOANIEPTYPHBIX JIA3€PHBIX IYYKOB CyOTepaBaTT-
HOIl MOITHOCTH (POPMUPYETCST U3 OT/JEJbHBIX CBETOBBIX
(praMeHTOB, KOTOpBle BO3HUKAIOT IIPH caMO]OKyCH-
POBKe MHJUINMETPOBBIX HEOHOPOAHOCTEIl MHTEHCHBHO-
cTu B rpodusie Ja3epHOro IMydKa ¢ OTHOCHTEJbHON ITH-
KOBOIt MotHocThIO 1 < 10.

TaxuM 06pa3oM, 3HasI M3 dKCIIEPUMEHTA IOllepey-
HBII pa3Mep BbICOKOMHTEHCHBHBIX IIATeH B o6sacti u-
JIAMEHTAIlNN U KOOp/AMHATY Havyajga o6JacTi (puiaMeH-
TaIlN{, MOKHO OIEHNTb HAYAJIbHBIH PaIyc CBETOBOII
CTPYKTYPbI I HAYaJbHBIN pa3Mep HEOIHOPOIHOCTH HH-
TEHCHBHOCTU B Hpoduiie Jla3epHoOro MydKa, U3 KOTOPO-
ro oHa 6bL1a chopmupoBana. B coorBeTcTBUU € puc. 1
MOJTy4aeTcsl, 4TO €CJIN OTHOCHUTEJbHAs TMKOBas MOII-
HOCTb B HEOZIHOPOJHOCTH 1 = 6, TO HAYaJbHBII PaJiyc
HEO/IHOPO/IHOCTH HHTEHCUBHOCTH B TIPO(Ie JTa3epHOTo
IMy4YKa COCTAaBIAET ~3,5 MM. DTO 3HAUeHHe Ha MOPSAI0K
IIPEBBIIIAET XapaKTepHble MolepeyHble pa3Mepbl ura-
MeHTOB [1, 4] 1 comocTaBuMoO ¢ IONEPEYHBIM pasMepoM
[IOK [10].

MoOXKHO TIpeJJIOKUTb U JIPYroil C€Ioco6 OIleHKN
HAYaJIbHOTO Pa3Mepa HEOJHOPOJHOCTH WHTEHCUBHOCTH
B npoduse JazepHoro myuka. [y aTOro mosydenHoe
B 9KCIEpUMEHTe 3HavyeHHe pa3Mepa BbICOKOMHTEHCHB-
HOTO KaHasla B Hadase 06JacTi (puaaMeHTAllnd HY>KHO
CONOCTaBUTDb pajuycy (okyca Ry s MIULTIMETPOBBIX
Ja3epHBIX TyukoB u3 [18]. B mamHOM ciydae doxyc
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oTIpe/iesigeTcs KaK IMPOCTPaHCTBeHHAs 00J1acTh, B KOTO-
poii TPOMCXONT JIOKATU3AINS OTNpeieJIeHHOTO Habopa
JIVIT. B pa6ote [18] orMedasoch, 9YTO B HOPMUPOBAH-
HBIX KoopamHataX Ri/7y u Rgy,/ry, Korma ro > 1 MM,
BO-TIEPBBIX, paanyc Gokyca R;/ 7y IpaKTHYeCKH He 3a-
BUCHT OT 3HAYEHUs 7y U, BO-BTOPBIX, MOKHO BBIJIEJTUTDH
JUIT, nnst kotopbix paaumyc ¢dokyca 6yaer ciaabo Me-
HATbCA IpU yBeJWueHNH HadasabHoro pajuyca /[IJIT
u Gyger cocraiath okono 0,1R;/ry. i cpaBHeHus
C 9KCIIePUMEHTAJTbHBIMH JJAHHBIMHA Ha puc. 3 TpHUBe/e-
Ha 3aBUCHMOCTD paamyca ¢okyca R; OT HadaJbHOTO
pamumyca TpyOoKHu Ry, I CBETOBBIX HEOJIHOPOIHOCTEI
PA3JINYHOTO HAYATIbHOTO pajJuyca 7y Ipu (HUKCUPOBaH-
HOil MomHOCT! M = 6, HoJIyueHHas [JIs1 MHTeTrPaJbHOI
KapTHHBI.

—a— 1y =1 MM /
[ e 2 MM
1,00 - o 3 MM
Ra 3,5 MM /
_ 075
0,50
0,25
0,00 —

0,5 1,0 1,5 2,0 2,9 3,0

Ry, MM
Puc. 3. 3aBucumocth paauyca ¢GoKyca OT HAYaJIbHOTO Pauyca
JUIT pnst cBeTOBBIX HEOTHOPOIHOCTEH PAa3JIMIHOTO HAYAIbHOTO
pajanyca

CornocTaBiuB 3HaueHNE PaJNyca BBICOKOMHTEHCHB-
HOTO KaHala B Hadajge o6jacTh IIaMeHTaIn
(~0,5 Mm) 3 [17] ¢ JaHHBIME Ha puC. 3, MOKHO IIpeJ-
MOJIOJKUTh, YTO 3TOT KaHaJ ObLT 0Opa30BaH CBETOBOI
HEOTHOPOJHOCTHIO PATIYCOM ~3—3,5 MM, UTO C YIETOM
TIOTPETTHOCTH U3MepPeHUIl COOTBETCTBYET IOJTyUeHHOM
BBIIIIE OIlEHKE.

2. OueHka MON[HOCTH HEOJAHOPOIHOCTH
HHTEHCUBHOCTH CBETOBOIO I10JIf,
obecneunBaonieii popMUpOBaHTe
Hayaja o0JacTH (puIaMeHTaIlUK

JLJist OlIeHK! MOITHOCTH B HEOJAHOPOIHOCTH WHTEH-
CHBHOCTHU CBETOBOTO TIOJIsI BOCIIOJIb3YEMCS SKCIIEPUMEH-
TaJbHBIMU JaHHbIME u3 pabor [5—10]. ComocraBum
YKa3aHHYIO0 HEOJHOPOIHOCTh C HEKOTOPBIM TrayCCOBBIM
MYYKOM C PAIUYCOM 7y U JJisI WHTEPIIPETAIUN JaHHBIX
NCTIOIb3yeM 3aBHUCHMOCTh HOPMHUPOBAHHOI Ha [JIIHY
Panea Ly myuka KOOpAMHATBI Hayata QujaMeHTalnn
OT OTHOCUTEJbHON IHKOBOW MOIHOCTH [JisI MYIKOB
pasnmuHoTo HavaabHoro paauyca (eMm. [18]). Oun 6puin

MTOCTPOEHBI HAa OCHOBe aHaIN3a INMPAKIIOHHO-TyYe-
BBIX KapTHH, COOTBETCTBYIOIINX OJMHOYHOI (priaMeH-
TAI[MN JIA3€PHBIX UMILYJIbCOB JJIST MYYKOB ¢ HAYAJbHBIM
paanycom ot 0,18 10 3 MM ¢ OTHOCHUTETBHOIN TTHKOBOI
MoITHOCTBIO oT 3 710 9. B [18] 6bw10 ycTanoBgeHo, UTO
B HOPMHPOBaHHBIX Koopamuarax (n, z/Lg) momoxe-
Hie Havyanta (puIaMeHTAINN OCTAeTCS MOCTOSTHHBIM [T
MIJLIIMETPOBBIX JIA3€PHBIX IIYYKOB. ITO TMO3BOJISIET
UCIIOJIBb30BATh JaHHBIN Pe3yJbTaT U [JIsT HEOAHOPOIHO-
crefl MHTEHCHBHOCTH CBETOBOIO IOJISI ¢ OOJIbIINM Ha-
JaJabHBIM pasnycoM (Kpusble Ha puc. 4). [Jlia cpaBHe-
HHUS ¢ 9KCIIePUMEHTATbHBIMI JaHHBIMI KOOPAMHATA Ha-
yasa puIaMeHTaIluu Ha PUC. 4 IpUBeJieHa B Pa3MePHBIX
BeJIMYMHAX.

" B — jgannbie [5] € —[6] A —[7]
> —[8] * —[9] ¥ —[10]

9 Mm
100

w

=
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w

el L S = =

w

3 4 5 6 7 8 9 n

Puc. 4. 3aBucuMocTb KOOPAMHATHI Havajga (puIaMeHTAlul OT

MOIIIHOCTH B HEOJIHOPOAHOCTAX Pa3IUIHOTO HAYaJbHOTO pa-

quyca. Uucera y KpUBBIX COOTBETCTBYIOT HAYAJIBHOMY PaIIycy
HEOTHOPOTHOCTH

Ha mocTpoeHHble KpUBbIe HAaHECEHBI TOUKH, COOT-
BETCTBYIOIINE KOOPAUHATAM Havaja 06jacTu (puiaMeH-
Tanuu 110 gaHHbM pa6or [5—10]. B [6] (e ma puc. 4)
paccMaTpuBajach OAWHOYHAS (DUIaMeHTAIs MUJLTH-
METPOBBIX IIYYKOB, a B OCTAJbHBIX paboTax — MHOKe-
CTBEHHAasI [IJIT MUJUITNMETPOBBIX U CAHTHMETPOBBIX IIy4-
KOB C MOII[HOCTDBIO, IPEBBIIIAIONIEHl KPUTHIECKYIO B [Ie-
CATKHM M COTHU pa3. IlapaMeTpbl Jia3epHBIX UMITYJIbCOB
npecTaBieHbl B Tabauite. VX aHAIU3 MOATBEPIKIAET,
YTO C yBeJUYEHIEM HAYaJbHON MOIIHOCTH B JIa3ePHOM
UMITyJIbce TIpU (PUKCHPOBAHHOM PpaJiyce IydyKa KOOp-
QUHATa Hadajaa o6jacti pujaMeHTalun TpubJImKaeTcs
K UCTOYHUKY n3nydeHus. [Ipn ¢puxcupoBanHoi MOIIHO-
CTH B UMITYJIbCE YBeJMYeHUe pajiyca MPUBOINT K yaa-
JIEHUI0 KOOPJMHATHI Havaja 00acTu (puaaMeHTaIli,
BaxHo OTMETHUTD, YTO BO MHOTUX paboTaxX [Jisi H3MeHe-
HUS pa3Mepa Jla3epHOrO My4YKa MPUMEHSIOTCS I0TIOJ-
HUTeJbHBbIE ONTHYecKne (TeJeCKOMUIecKie) CHCTEMBI.
B atom ciaydae MacmtaGupyeTcst He TOJbKO caM ITyYOK,
HO U HEOJHOPOJHOCTH B €ro mpodiuie, 4To MPUBOIUT
U K M3MEHEHWI0 XapaKTepHCTHK obJjacTi (puaaMeHTa-
. Ha puc. 4 3T0 1eMOHCTPUPYIOT CHMBOJBI XK, CO-
OTBETCTBYIOINe JaHHbIM u3 pabdotel [10], B KoTopoii
9KCIIEPUMEHTBI TPOBOMINCH /IS MYYKOB C OJITHAKO-
BBIMH MOIIHOCTBIO U [JINTEJbHOCTHIO HMITYJIBCOB, HO
Pa3HBIMU PaIUyCaMH.
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IMapamerpsl skcriepumentoB [5—10, 17]

HapaMeprI JIa3€pHOI'o U3/Jay4Y€eHUA

[Ty6mxa- [TpuMeHeHne Teseckomna I paciinpeHust
s Pannyc nyuka |9ueprus W,| aurenabHocTb JIa3epHOTO IMyUKa
Ry, MM m/Ix uMIyJabca t,, ¢c
(5] 17 10 190 200—6000 [edoxycupyioree u Gokycupyoliee 3epKaia
quameTpoM 75 u 200 MM
2,4—3,6
[6] (amnmrimye- 5 45 He mpumensgercs

CKHUIl TyYOK)

7] 4,5 5,2 45
[8—10] 25% 1225’5; 20-82 10 50
[17] 12,5 30 50

W3 puc. 4 BUAHO, YTO B SKCIIEPUMEHTaX Ha BO3-
JYIIHBIX TpaccaX o6jacTb (puaaMeHTalnl yJIbTPaKo-
POTKHUX JIa3ePHBIX UMIIYJIbCOB (DOPMUPYETCS U3 COJEP-
JKAIUX YacTh SHEPIHH ITyYKa HEOJHOPOIHOCTENH MU
JINMETPOBOTO pa3Mepa, UTO COOTBETCTBYET OIEHKaM,
c/IeTaHHBIM BBINIE Ha OCHOBE TEOPETHYECKHX M IKCIIe-
PUMEHTAJIbHBIX JAHHBIX.

[Tpu paccMOTpeHUH PE3yJIbTATOB IKCIEPUMEHTOB
U3 OT/IeJIbHBIX PA0OT MOKHO OTMETHUTD, UTO YBeJNYeHUE
HAYAJIBHOTO PAJINyca IydYKa MPHBO/UT K YBEJHIEHUIO Pa3-
Mepa HeoJHOpoaHOCTel. K 3TOMy mpHBOAUT U yMeHDb-
IIeHne HadaJbHOIl MOIIHOCTH B Tydke. B pesyJibrare
pH yAaleHHH OT WCTOYHUKA JIa3ePHOTO WU3JIydeHUst
B o6pa3oBaHuil (DIIaMEHTOB YYaCTBYIOT HEOIHOPOIHO-
cTi ¢ GOJIBIIUM HAYAJIBHBIM PAIUYCOM U MeHbIIeil MOIIl-
HOCThIO. JlaHHBbIe pPe3yJIbTaThl TaKyKe COOTBETCTBYIOT
KavdeCTBEHHBIM BbIBOjaM paboThI [1].

3. Pacuer 3¢ dekTuBHOTO pajuyca
CAHTHMETPOBOTO ITyYKa
(eMTOCEKYHIHBIX JIa3ePHBIX
UMITYJIbCOB MPH MHOKECTBEHHOI
dunamenTaiuu B BO3ayxe

Kak 6b110 OTMeYeHO BBITE, yBeJIMUeHNe MOTIHO-
CTH B JIa3epHOM HMITYJIbCe CHOCOOCTBYET YJIMHEHITO
duraMeHTOB M WX MPHOIIKEHMI0 K HAadaldy TPacChl,
a Takke, KaK TOKa3aHO B AKCIEPUMEHTAJbHBIX pado-
tax [5, 8, 9], pocry uncia ¢busaMeHTOB B TOIEPEYHOM
CeYeHHN JIa3epHOro IIyYKa.

Jl1st TeopeTHyecKoii IpoBepKH JaHHOTO (hakTa GbLIO
TIPOBe/IEHO MOJIeTIPOBaHNe caMO(OKYCHPOBKY 1 (prta-
MeHTaI! (PeMTOCEKYH/IHBIX JIa3epPHBIX UMITYJIbCOB IS
myuka paamycoM Ry = 1,25 ¢cM U pasjndHoil Hayasb-
HOH NMHUKOBOII MolHOCTBIO. B cuity Toro, 4To 4ucjieHHoe
penienne HesuHeitHoro ypaBHeHust Illpenuurepa st
CAHTUMETPOBBIX JIA3€PHBIX MYYKOB TPeOyeT 3HAYUTEIDb-
HBIX BBIYMCJIUTENBHBIX PECYPCOB, MOJEJNPOBAHNE TIPO-
BOJIIJIOCH B paMKaX cTallioHapHOro mpubskenud [19].
Ero pesyJsbTaThl TIpe/icTaBIeHBI HAa PHC. 5, T/e TOKa-
3aHa 3aBUCUMOCTb OTHOCHUTEJBHOTO 3((PEKTUBHOTO pa-
JINyca JIa3epHOTO MyYKa B/IOJIb TPACCHI TIPU Pa3IMIHOIM
HayaJbHON NHKOBOII MOIIHOCTH B uMIyJibce. Pacuer

Co6uparoimas U paccenBaloImast JIH3bI J1a-
MeTpoM 25 MM ¢ (POKYCHBIMU PACCTOSHUIMU
0,5 1 —0,25 M COOTBETCTBEHHO
[edoxycupyioree u Gokycupyoliee 3epKaia
nuameTpoM S50 MM ¢ (POKYCHBIM PACCTOSHIEM
-0,5 1 1 M COOTBETCTBEHHO

He npumensiercs

abdekTHBHOrO pajyca JazepHOro IyYKa IIPOBOJHIC
mo dopmyre

R% = W j dt j j dRR’I(R, 2, 1),

-0 —0

rne Wi, = J dtI J dRI — sHeprust B HEOAHOPOIHOCTH.

—0 —o0

20r — p,=0,19 TBr
= 0,46 TBr /

R/ Ry

1 i 1 . 1 : ]

0,05 0,10 0,15 0,20
z/Lg

Puc. 5. 3aBUCHMOCTD OTHOCUTETBHOTO 3((PEKTUBHOTO pajiyca

JIA3€pPHOTO IyYKa rayccoBoil (opMbl BIOTb TPACCHI IPU pPas-
JINYHON HAYaJbHON MUKOBOH MOITHOCTH B UMILYJIbCe

0,0 :

Buano, uyro ¢ yBesnmdeHneM HayaJbHON IHKOBOI
MOIITHOCTH TIOTIepevHbIii pa3Mep (oKyca TOoxKe yBeJu-
YIBaeTCs, YTO TOBOPUT O TeHJeHIHH (HOPMUPOBAHUS
66sbIIIero vnciaa (hIIaMeHTOB B TIOTIEPEYHOM Ipodiie
Ja3epHoro myyka. [Ipu atoM 6e3pa3MepHas KoopJmHATA
Havasa (prraMeHTaIy npuoisKaeTcs K HCTOYHUKY U3-
sgydeHus. /[leficTBuresibHO, IIpU yBeJMYeHUH IHKOBOI
MOTITHOCTH B TIy4YKe yBeJqnunBaercss 3(eKTHBHAS WH-
TEHCUBHOCTH, UTO CHOCOOCTBYET aKTUBAIIMHM HOBBIX He-
OJTHOPOJTHOCTe! CBETOBOTO TMOJIsI, CIOCOOHBIX CaMO(OKY-
cupoBatbed. VX mosBienne Ha nepudepun mydyka Mpu-
BOJINT K CHIDKeHUIO ee nojipokycupytomieil pomu. Cren-
CTBHEM 3TOTO ABJIsIeTcsT GoJiee paHHee IO TUCTAHITHH
TpeKpalieHne yMeHbIIeHnsT 3(hQGeKTHBHOTO paJiyca
Iyyka U JajbHelllllero ero Bo3pacTaHHe 3a cyeT [u-
¢pakimoHHol 1eOKYCHPOBKN.
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3akouenue

Ha ocHoBe aHan3a JaHHBIX YHCIEHHBIX HKCIEPU-
MEHTOB 110 O/IHHOYHOIT (pUTaMeHTAIlNH [TPOBe/IeHa OlleH-
Ka XapaKTepHCTUK 06JIACTH MHOXECTBEHHOI (uiaMeH-
Tanuu B Bosayxe. Vcmosnb3oBanne Merona andpakim-
OHHO-JIYY€BBIX TPYOOK /IS TEOPETUYECKOTO OIMHCAHUS
3TUX CTPYKTYp W aHAJIM3 Pe3yJbTaTOB COOTBETCTBYIO-
IMIX 5KCIIePUMEHTAIbHBIX HCCJIeI0BAHNUIT TIOKA3AJIH, YTO
06J1aCcTh MHOKECTBEHHOI (prraMeHTaIy GeMTOoCeKYH/I-
HBIX JIA3€PHBIX UMITYJIbCOB CyOTEPABATTHON MOIHOCTH
JUTSI CAHTHMETPOBBIX JIA3€PHBIX IIyYKOB (opMupyercs
13 MUJIJTUIMETPOBBIX HEOTHOPOJHOCTEN NHTEHCHBHOCTH
B mpoduiie Ja3epHOrO IMy4yKa. Y BeJHYeHHe paJyca
HCXO/JIHOTO JIA3€PHOTO Iy4YKa IIPU TeJeCKONHPOBAHUM
YBEJMYMBAET pa3Mepbl IepBOHAYAIBHBIX MeJIKOMAC-
MTaOHBIX HEOJHOPOJHOCTEell MHTEHCUBHOCTH U YMEHb-
IaeT COJEPKAILYIOCSI B HUX MOIIHOCTDb, YTO IIPHBO/UT
K yJaJleHHI0 Hadasta (puaaMeHTallnd OT MCTOYHUKA H3-
Jiydenusi. PocT MUKOBOH MOIHOCTH B IMy4YKe CIIOCOOCT-
BYeT y/THHEHUIO (DUJIAMEHTOB 1 YBEJINYEHNIO UX YHCJIA.
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A.A. Zemlyanoo, Yu.E. Geints, O.V. Minina. Evaluation of the characteristics of the domain of multi-
ple filamentation of femtosecond laser pulses in air based on the single filamentation model.

Characteristics of the multiple filamentation domain in air are estimated on the basis of the numerical so-
lution of the nonlinear Schridinger equation in the single filamentation problem statement. The method of dif-
fraction-beam tubes was used to describe the single filamentation of laser pulses. The effectiveness of this
method for interpreting experimental results and predicting effects is shown, which is important when planning
experiments. The characteristic size of small-scale intensity inhomogeneities in the laser centimeter-radius beam
profile, which form a multiple filamentation domain for femtosecond pulses, is shown to be several millimeters.
An increase in the original laser beam radius during telescoping increases the sizes of the initial small-scale in-
tensity irregularities, which increases the filamentation start distance. An increase in initial beam power con-
tributes to the elongation of the filaments and increases their number.
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