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B gannoii pa6ote usyuaercs reHepalusl BTOPOHl rapMOHMKM IIpu (uaaMenTanuy (peMToCeKyHAHbIX Ia3epHbIX
HMIIYJIbCOB B BO3JyXe. AHAIM3UPYs IPOCTPAHCTBEHHBIE I CIIEKTPAJIbHbIE XAPAKTePHCTHKY BTOPOIl FADMOHHKM, MbI
BBISAB/IAEM KoueBble (DaKTODDI, BIMAIONINE HA ee IeHepaluio, BKJIoYas SHEpPruio Ja3epHOro MMITYJIbCa, YCIOBUS
(hOKYCHPOBKH M jlaBieHue Bo3ayxa. UMCcaeHHoe MOepOBaHie TIOATBEePK/AaeT SKCIepUMEeHTANIbHbIe HaGI0eHNs,
nokasbiBas 3pEKTHBHOCTb TeHepalu BTopoit TapMonukn ~ 10710,

Kntouesuvie crosa: pumamenranusi, remepanusi BTOPOil FapMOHHUKY, MPOCTPAHCTBEHHOE pACIpe/ieseHne, CIeK-
TpagbHble Xapakrtepuctunku; filamentation, second harmonic generation, spatial distribution, spectral
characteristics.

BBeaeunne

B pexkume umameHnTtanuy yiabTPaAaKOPOTKHUE Jia3epHbIE MMITYJIbCHI MOTYT PACIPOCTPAHSTHCS Ha OOJIbIINE Pac-
CTOSIHUSI B TIPO3PAYHBIX CPe/ax, HAlPUMEp, B BO3/[yXe, YTO MPUBOIUT K OOPA30BAHUIO MPOTSIKEHHDBIX ILIA3MEHHBIX
kanasnoB [1, 2]. 3a mporie/mnine roibl MOSIBUIOCh MHOXKECTBO TPEJIOXKEHHIT 0 TPUMEHEHUI0 (PUIAMEHTAIH B Pa3-
JINYHBIX 06JIaCTSIX, OCOOEHHO TaM, rie TpeOyeTcs [OCTaBKa JIA3epPHOTO W3JY4YEHUS BBICOKONH WHTEHCHBHOCTH Ha
60JIbIIIIIe PACCTOSTHUS, HANpHMep, B MoJsiHHe3amuTe [3], 11 yaajeHHOro moJpkura paspszaa [4], BociiaMeHeHUs
ropiounx cMeceil [5], a Takke B arMocepHOM 30HAMPOBAHUU, T/le Ja3epHble (PUIAMEHTBI SBJSIOTCS WCTOYHIKOM
MIMPOKOMNOJIOCHOTO n3nydeHns, n B cucteMax LIDAR, rme ¢mraMenTtarms obecrednBaeT BBHICOKOE MPOCTPAHCTBEH-
HOE paspellieHre U JaJbHOCTb 3ouaupoBanus [6]. IIpu dbuaameHTanum IpOUCXOIUT MHOKECTBO HEJTUHEHHDBIX SIBJIE-
HUIl, TAKUX KaK TeHepalusi CynepKoHtuHyyma [7], tperpeil rapmonuku [8], a Takke reHeparusi TeparepioBoro ms-
JIydeHHsI U3 JasepHO-MHAyLupoBaHHOH maasmbl [9]. Tenepaums sropoii rapmonuku (I'BI) o6brdmo sampeniena
B M3O0TPOIHBIX CpefaxX u3 coobpakenuil cumMerpuu. OMHAKO CUTYyalMsi CTAHOBUTCSI GoJiee CJIOKHOM, KOTZa pasfe-
JIeHWe 3apsi/I0B ¥ WHAYIMPOBAHHBIE 3JEKTPUYECKHE TIOJII MOTYT CO3[IaBaTh IMPEINOYTUTETbHOE HAIpPaBJIEHUE [JIs
HesmHelHO# noJisipusaiuu. B pa6ore 1981 roma [10] 6bin onmcanbl pa3JndHble MEXaHU3MbI, KOTOPbIE MPU OIIpe-
JIEJIEHHBIX YCJIOBUSAX MPHUBOAAT K T€HEpaluu BTOPOIl TAPMOHWKHU B M30TPONHBIX cpeiax. [lo3qHee BO MHOTHMX 3KC-
MepUMEHTATbHBIX NCCJAEIOBAHUAX COOOIIATOCh O TeHepallny Hepe30HAHCHOI BTOPOil TAapMOHNKHN B Pa3JINYHBIX ra3ax
n mapax MeTtauioB. Hampmmep, B mapax HaTpug 6buta mpojeMoHcTpupoBana I'BI, mMetomas 1Ba MaKcHMyMa
B IIPOCTPAHCTBEHHOM pPACIIPE/IEEHNN, OPUEHTUPOBAHHDBIX BOJDb OCH JIMHEHHOW TMOISIPU3AINY JIA3EPHOTO U3JIyde-
HUS, ¥ KOJBIEBYIO CTPYKTYPY IIPU UCIOJAb30BaHuu KpyroBoil momspusdarmu [11, 12]. I'BI' nabmoganacs B pazin-
HBIX Ta3ax IMPHU HU3KOM J[aBJeHHH, TaKUX Kak kceHoH [13], Bomopon [14, 15] u apron [16], rne I'BI" usyuamace
B 3aBHCHUMOCTHU OT JIABJIEHUSI U SHEPrUU JazepHoro ummnyibca. B 1996 roxy sismenne I'BI 6b110 BriepBbie pOIeMOH-
CTPUPOBAHO B BO3yXe NPH aTMOC(epHOM [aBjeHHH 1A (POKYCHPOBAHHBIX (PeMTOCEKYHIHBIX JTa3€PHBIX HMITYJIb-
coB [17]. B 6oree mo3gHUX WCCIEIOBAHUAX M3YYaJOCh TTPOCTPAHCTBEHHOE pacCIpejieJieHne BTOPOW TapMOHWKH, Te-
HepupyeMoii B BO3AyUIHON miasMe ¢ ykecTkoi dokycuposkoit (NA > 0,2) nazeproro nyuxa [18, 19]. Hecmorps na
MHOTOYNCJIeHHble HuccjaefoBanns, reHeparmsa Bl mpm ¢uiaaMentamum B BO3AyXe OCTaeTCd IIOXO HM3yYEHHOI.
B macrogmieii craTbe MBI COCPEOTOYNINCH HA SKCIEPUMEHTAIBHOM HCCIEOBAHNN TeHEPAInN BTOPOI TAPMOHHUKHI BO
BpeMs (pumamenTanun (HeMTOCEKYHIHBIX JIa3epPHBIX MMITYyJIbCOB B Bo3myxe. [IpoBomutcs anamms 3aBucumoctu I'BI
OT PA3JIMYHBIX MMAPAMETPOB, TAKUX KAK JABJICHUE BO3/AyXa, JHEPTUS UMITYJIbCA U YCIOBUS (DOKYCUPOBKU.

IJKCIepUMEHT U pe3yJbTaThl

IKCNEePUMEHTHl MPOBOAMINCH € MCIOJb30BAHNEM TUTAH-CAN(PUPOBOI Ja3epHON CUCTEMbBI € IIEHTPAJbHON JJTH-
Hoit BosiHbl 940 BM. [lnuTenbHOCTh MMITyJIbca cocTabisiia 90 ¢dc, a sHeprusi uMmmnyJbca gocturana 5 Mpx. JHeprus
UMITYJIbCQ PEryJIMPOBAIaCh IIPU IIOMOIN JN(MPAKINOHHOrO ocsabutess. JlazepHblii my4ok amameTrpoM 9 MM Ha
yposre 1/¢* doxycupopancs mmH30ii. Vcmomp3oBammch JTHH3BI ¢ (OKyCHBIM paccTosgiieM oT 8 1o 100 cM. B pe-
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3yJbTaTte caMO(OKYCHPOBKHN (PUIAMEHTAINS ITPOUCXOANIA [0 TeOMeTpuieckoro ¢okyca, popMHUpYs NMPOTSKEHHBII
mrazMennbiii KaHai. [locse reomerpudeckoro (hokyca, uU3/IydeHHe BTOPOW TapMOHUKH, BO3HHUKAIOIIEE B IIPOIECCE
(puameHTanMKM, ABYMS MOCJIEAOBATEIBHO PACIIONOKEHHBIMH IUIOCKMMH JAMXPOMYHBIMEU 3epKaiaMu (BbICOKOOTpa-
JKAIOMIUMK /I BTOPOi TaPMOHUKK M IIPO3PAauyHbIMK JJIi OCHOBHOM JJIMHBI BOJHBI) HANPABISAIOCh Ha JUH3Y ¢ (Po-
KYCHBIM PAcCTOSIHUEM S €M, KOTopasi (poKycupoBasa ero Ha BXOJHYIO IieJb crieKTpoMerpa. Ilepes BXo[HO#l 1iesbio
CIIEKTPOMETPAa OCHOBHOE M3JIyYeHHEe JOIOJHUTENbHO TI0IaBJsIOCh C MOMOIbo cBeTodmibrpa BG38.

Ha puc. 1, @ npeacraBieH TUIWYHBIN CHEKTP CTeHEPUPOBAHHOI BTOpoU rapmonuku BOmm3u 470 um. B maiun-
HOBOJIHOBOI OGJIACTH UYETKO PA3JINYNM Kpall CyNmepKOHTHHYyMa, (OpMUPYIOIerocss B mpoiecce (hpujaMeHTalnun.
JlJisi TIOJTy4eHusT TPOCTPAHCTBEHHOTO PACIIPE/IEIEHIST BTOPOU TaPMOHUKH HCIIOJIb30BATACH AHAJTOTUYHAS] ONTHIECKAST
cxeMma, TIpU 9TOM JH3a ¢ (DOKYCHBIM paccTostHueM 5 cM dopMupoBaia nzobpaxkenue neperTskku myuka xa [13C-
Mmatpuiie. Cieyetr OTMETHTD, YTO YIJIOBasl PACXOAMMOCTb BTOPOIl TADMOHUKH OKA3a/J10Ch 3HAYUTEIHHO MEHbDIIE, YeM
cynepronTHHyyMa. IlosydyeHHOe pacmpezesieHue BTOPOH TapMOHUKM TIPH SHEPTUH JasdepHoro mMmmyJabca 3 M/
n (POKyCHpOBKe JUH30H ¢ (POKYyCHBIM paccTosHneM 1 M mokasano Ha puc. 1, 6. Pacupenenenue xapakTepusyercst
HAJTMYHEM [[BYyX MAKCHMYMOB, PACIIOJIOKEHHBIX B/OJIb HANMPABJIEHUS MOJSPU3ANUN Jia3epHOro uaiaydenus. [1ogo6-
HbIe CTPYKTYPbI HAOMOAAINCh U paHee B psige pabor [12, 13, 18, 19], rae renepaiusi BTOpoii rapMOHUKH UCCJIEI0-
BaJach B YCJOBHUSIX KE€CTKOH okycupoBku. Takum o6pasoM, O6bLia MPOAEMOHCTPUPOBaHA BO3MOXHOCTL ['BT
B mpoiiecce (puaMeHTaIMK JTa3epPHOTO UMITyJibca B Bo3ayxe. [lanee paccMaTpuBaeTcs BIUSHHUE 9KCIIEPUMEHTAIbHBIX
apaMeTpoB HA dHEPreTHYECKHe XapaKTePUCTUKU BTOPOIl rapMonuku. OJHAKO cJelyeT OTMETUTb, 4TO HCCJeN0Ba-
HHUe 3TUX XapaKTepUCTUK METOJOM PeTHCTpAIK M300paskeHuil ¢ moMombio [13C-MaTpuIbl B ITMPOKOM HaTia3oHe
9KCIEPUMEHTATIbHBIX YCJOBHI CONPSIKEHO C ONpeAeTEHHBIMU TPYIHOCTSAMH. Tak, 10 Mepe yBeJHMYeHUS 3HEeprun
JIa3epHOTO MMITYJIbCA 1 YNCJIOBOH alepTyphl, KOPOTKOBOJIHOBOE KPBLIO CYNEPKOHTHHYYyMa HauMHAeT TTePeKPBIBATHCS
co BTOpOIl rapMOHHKOIl. B pesysbTare, MCIOJb30BaHNE y3KOMOJOCHBIX (DUIBTPOB HE TO3BOJISET TOJTHOCTHIO OT/e-
JINTb U3JTy4eHHe BTOPOIl TapMOHUKM, BO3HUKAIOINIEE B IJIA3Me, OT CYIEPKOHTUHYyMa, YTO MPUBOJUT K 3HAYUTE]Ib-
HBIM TIOTpemrHocTsiM. TeM He MeHee, cHeKTpajgbHash (OPMa CYHEPKOHTUHYYMa SIBJISIETCS OTHOCHTEJIBHO TJIAJIKOI,
B TO BpeMsl KaK CIIEKTP BTOPOIl TAPMOHHMKHU XapaKTEPU3YeTCs BLIPAKEHHBIM MAKCUMyMOM, YTO MO3BOJISIET UIAEHTH-
¢urmposarb eé Ha (oHe CyNnepKOHTHHyyMa. /Il OIeHKH SHEPTHH BTOPOW TapMOHMKHU MOKHO NPOUHTErPUPOBATH
CTIEKTPAJbHBIN MUK M BBIYECTb BKIAJ (OHA OT CyMepKOHTHHyyMa. Takoil moaxoj o6ecrednBaeT BO3MOXKHOCTb KO-
JINYECTBEHHOI OIIEHKU 3HEprWH BTOPOH TAapPMOHWKH Ja’Ke B YCJIOBHUAX OTHOCHUTEJNBHO KECTKOW (DOKYCHPOBKH U BBI-
COKOIl 9HEpTUH MMITYJIbCa.

e e e
£ (=] o0
N I Il

HHTEeHCHBHOCTD, OTH. €.
Q
(=]
1

0 T T B T M T T T T
460 470 480 490 500 510 e
JITMHA BOJHEL, HM 001 0.1 1

a 6

Puc. 1. Crektp BTOpoif TapMOHUKY 1 cynepkoHTHHYyMa (4); MPOCTPAHCTBEHHOE pacipe/enene BTopoil rapmMoruku (6)

Kak mokasano B mpexabiaynmx ucciaenoBanusx [20], yciaoBusi GOKyCHPOBKU CYIECTBEHHO BJUSIOT HA Xapak-
TEPUCTHKH ITLJIa3MEHHOro KaHasia (pasMep, IJIOTHOCTb IJIA3Mbl U Ap.), (GOPMUPYIOIIETOCs B mpolecce (uaaMeHTa-
uu. B HAmKMX 9KCIEPUMEHTaX MCIOAb30BAHUE JIMH3bI C KOPOTKUM (DOKYCHBIM paccrosiHueM (8 cM) 1puBouio
K 3HauUTEJIbHOMY — OoJlee, 4eM Ha IHOPSIZIOK — YBEJMYEHUIO CHUTHAJA BTOPOH FapMOHMKH 110 CDABHEHUIO C [JINH-
HodokycHoil munzoit (100 cm). 1o MOKeT 06bBACHATH, o4eMy B Gojiee paHHUX pa6oTaX II0 IeHepaluu BTOPOR
TapMOHWKHN B BO3/yX€ MCCJEJOBAHNS MPOBOJANINCH MPEUMYIIECTBEHHO B YCJIOBUAX KECTKOH (hokycupoBku [17-19].
OjHako mpuMeHeHne KOPOTKO(OKYCHOI JIMH3bI TaKyKe MPUBOJAMJIO K 3HAYUTESBHOMY YBEJUYEHUIO YIJIOBOW Pacxo-
JIIMOCTH BTOPOil TapMOHMKH, 4YTO NOTPe6OBAJIO M3MEHEHHi IapaMeTpoB CXeMbl perucrpanuu. TakuMm o6pasoMm,
IPSIMOE CPaBHEHME 3HEPreTHYeCKUX XapaKTePUCTHUK BTOPOW TapMOHUKH, MOJYYEHHO! IPH CYIIECTBEHHO Pa3IMYHbIX
(poKyCHBIX paccTOsSIHUSAX, ObLJIO HEKOPPEKTHO. B CBsS3M ¢ 3TMM Ha pHC. 2 IPe/CTaBJeHbl HOPMUPOBAHHbBIE 3aBHCH-
MOCTH 3HEepPTrUH BTOPOIl FapMOHUKH OT 9HEPTUH JIA3EPHOTO MMITYJIbCA TIPH PAJIHYHBIX YCJIOBUIX (okycupoBku. Mc-
MOJIb30BATHCh JTUH3BI ¢ pokycHbIME paccTosgHusMu 8, 40 m 100 cm. C yBenmyeHneM (POKYCHOTO PAcCTOSHHS BO3-
pacras MUHMMAJbHBIH YPOBEHb SHEPTHM JA3€ePHOTO MMITYJIbCA, NPH KOTOPOM CTAHOBHJIOCH BO3MOMKHBIM 3apErHCT-
pupoBatb BTOpyio TapmMonuky — ot 0,4 mo 1,5 M/Dx. Ilpu Bcex pacCMOTPEHHBIX YCJIOBHUAX (POKYCHPOBKH
yBeJIMYeHNe SHEPIUN JIABEPHOTO UMITYJIbCA TPUBOJMIO K POCTY SHEPTHM BTOPON FApPMOHHKH.

JlpyruM BasKHbBIM ITApaMETPOM JIa3ePHOTO M3JIYYEHHs SIBJSETCS] ero Hossgpusanusi. XOpolio U3BECTHO, YTO IIPH
TN THYECKON TIOJISIPU3AIMN JTa3ePHBIX UMITYJIbCOB SHEPIUsl TPeTheil rapMOHMKHU, BO3HHUKAIOIIEH B Ipollecce NOHM-
3aI[UU CPEJIbI, CYNIECTBEHHO CHIDKAETCS TI0 CPaBHEHWIO CO cIydyaeM JnHeltHoi mosgpusanuu [21, 22]. Ha puc. 3, a
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Mpe/icTaBJeHa 3aBUCUMOCTh SHEPTUU TPETheil TAPMOHWKU OT SHEPTUU JIA3EPHOTO WMIYJIbCA IS JIMHEHHO ¥ 3JLIUTI-
THYECKM TIOJSIPU30BAHHBIX MMITYJIbcoB (¢ oTHOmeHneM oceil 0,6). B ciydyae samunTuyeckol MOMSPU3ALNM MUHH-
MajibHasi SHEPTUsl, IPU KOTOPOW CTAHOBHJIOCH BO3MOKHBIM 3aPErHCTPUPOBATH TPETHIO TAPMOHUKY, ObLIA MOYTH
BJ[BOE BBbIllle U coctaisiia mopsiaka 1,5 M/x. B o6oux ciyuasx yBeinveHue SHEPrUU Ja3€PHOTO UMITYJIbCA TIPUBO-
JINJI0 K POCTY SHEPruM TPeTbell TapMOHMKHU, OJHAKO NPH JUHEHHON MoJIpu3alui 3HaYeHWs] S9HePTuu TpeThbeil rap-
MOHMKHN OBLIN CyIIECTBEHHO Bblme. VIHOe ToBeseHne HabMIoAanoch s dHepruu BTOpoil rapmonuku (puc. 3, 6).
31ech U3MeHeHne MOJIAPU3AINN C JTUHEWHOW HA SJIMNTHYECKYTIO TIPAKTHYECKH HE BJUSJIO HU HA BEJWYUHY dHEPTHH
BTOPOIl TADMOHUKH, HI HA XapPaKTep ee 3aBUCUMOCTU OT 9HEPTUU JIA3ePHOTO UMITYJIbCA.
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Puc. 3. 3asucumoctp sueprun tperbeil (¢) um Bropoii (6) TapMOHMK OT 9HEPrUM Ja3epPHOTO HMIYJIbCA NPH Pa3/IMIHbIX
TOJISIPUBAITISX

B pa6ote [23] 6bL10 OKa3aHO, UTO BHEITHEe JaBJeHNe OKA3bIBAET BJIMAHUE HA TTapaMeTpPhl TIa3MEeHHOTO KaHa-
sa, GOpMUPYIONIETrocss B Tpoiecce (PUIaMeHTaly JIa3epHOrO UMIyabca. Ha puc. 4 mpejcraBieHa paccYMTaHHAS
3aBUCHMOCTD MHUKOBOH 3IEKTPOHHON IJIOTHOCTH ILTIa3Mbl OT JAaBaeHns (KpacHble MapKepbl). YCJIOBHS pacdera IMojl-
po6HO omucanbl B pa6ore [23]. B HameM skcnepuMeHTe HCIOJb30BAJICS JIa3ePHBI UMITYJbC C JHEPTUEH OKOJIO
3 M/I>K, 9TO MPUMEPHO B MATH Pa3 IPEBBINIAET KPUTUYECKYIO MOIIHOCTH camodokycupoBku. Mmmyiabe dokycupo-
BaJIcsl IMH301 ¢ (pokycHBIM paccTosiHueM 20 cM B BakyyMHYyI0 Kamepy miamHoi 20 cm. Kamepa 6bura cHaGxkeHa OK-
Hamu u3 CaF, Tommunoit 4 mm. [locsie BbIXOZa M3 KaMepbl U3JIydeHHE BTOPOW I'apMOHMKHU HAIPABJSJIOCH B CIIEK-
TPOMETD MO paHee OMMCAHHON cXeMe. 3aBUCHMOCTb SHEPTUU BTOPOIl TADMOHWKHU OT JIABJEHWS BO3IyXa B KaMepe
npejcTaBjieHa Ha puc. 4 cUHUMU Mapkepamu. [loBbllieHue AaBIeHUS TPUBOJIUIO K YBEJIUYEHHUIO SHEPTUU BTOPOI
rapmMouuku. CireZlyeT OTMETUTD, YTO MPU MOHMKEHHBIX /AaBJIEHUSX KPUTHYECKAS MOUTHOCTH CaMO(OKYCHPOBKH BO3-
pacraer NpoIOPIHOHAILHO JaBieHuio: P, ~ p. [Ipu gasnennsax aumxe 0,2 at™M MOITHOCTD JIa3€PHOTO MMILYJIbCA CTa-
HoBuTcsa Menbiie P.. OJHAKO B TMOJYYEHHBIX 3aBHCUMOCTSIX He HAOJIONaeTcss Pe3Kux OocoOeHHOCTel. Xapakrep
U3MEHEeHUsI SHEPruu BTOPOIl TAaPMOHUKH XOPOIIO COTJIACYeTCS C PACCUUTAHHON 3aBUCHMOCTBIO IHKOBOIl 3JIEKTPOH-
HOH TIJIOTHOCTU OT JIaBJICHMUS.

Uuciennoe Mo/eJUpOBaHNe TeHepaIlMd BTOPON TAapMOHUKH B Ipoliecce (PUIaMeHTAINN Ja3epHOTO WMITYJIhCa
B BO3/lyXe MPOBOJINJIOCH HAa OCHOBE MOJEJN, ONuCcaHHoil B pabore [24]. Ha puc. 5, a mpencrasieH criekTp uaJyde-
Hug nocae ¢uaamentanun. CrnekTp Ja3epHOTO MMITyJIbca, YIIUPEHHbIN 3a cueT (Ha3zoBoli CaMOMOY SN, COCPEIO-
toueH BOaM3M 940 HM. OTYETIMBO BBIPA’KEHHBIN CIIEKTPATIBHBIN MUK B 06J1aCTH OKOJIO 315 HM COOTBETCTBYET TPETh-
eit rapMonnke. DPOEKTHBHOCTD MPeo6PA3OBAHUS B TPEThI0 TAPMOHUMKY cocTaBuia nopsaka 107%, uro xopomo co-
riacyercsi ¢ pamee OnmyGIHKOBAHHBIME pesyibratami |[8]. 3maunmrenpno Menbmas addextusrocts ~ 10712 Gbima
nosyueHa s Bropoii rapmonuku (470 um). [lna ouenku 3¢ (EKTUBHOCTH TeHepallui BTOPOl rapMOHUKHM B SKCIIe-
pumeHnTe nepes; (okycupyionieil mH30# 6bln ycraHosseH Kpuctasn KDP, a aHeprus reHepupyeMoil rapMOHHKH

119

T.A. [luk, I'.J. Pusaes, 1.A. Hukosaesa u ap.

XAPAKTEPUCTUKU BTOPOI TAPMOHUKHA, TEHEPUPYEMOI IIPY ®UJIAMEHTAIIAU JA3EPHBIX UMIIYJIHCOB...



T.A. [uk, I'.J. Pusaes, I1.A. HukoJaesa u zp.

XAPAKTEPUCTUKU BTOPOII TAPMOHUKH, TEHEPUPYEMOM TP ®UJIAMEHTAIIUA JIABEPHBIX UMITYJIHCOB...

14| = Bropas rapmMonnka . ‘:
O [TnoTHOCTE MIa3ME ;;) 2.5 ;
= Tr =
o 0.84 ' =
. yl 2 e
E i 3
> 0.6+ Qs g
. B L L
. [ - -
2 0.4 T *}._ o e L, B
A g B ™ 3
024 O | L0.5 E
=

0 T —-0

0.1 1

JHasnenue, aTM.
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Puc. 5. Yncaennoe MogenupoBanue crekrpa nocte gpuaamentamun (@) 1 MPOCTPAHCTBEHHOTO PACTIPeieieHnst BTOPOi rapMonuku (6)

U3MepAIach € WCHOJb30BaHUEM KajopuMeTpa. i COMOCTaBlIeHUsST yPOBHS CUTHAIA OT KPUCTAJIIA C CUTHAJIOM,
BO3HUKAIOIMUM TIpU (PUIaMEHTAIIH, TPUMEHSIIUCh KamnOpoBaHHble ociabutesnn. Pe3y/bTaThl MOKa3ain, 41O B pac-
CMaTPUBAEMbIX YCJIOBUSX dHEPrusi BTOPOH TapMOHMKH, BO3HMKAIOIIEH B Ipoliecce (puIaMeHTAIluu, COCTaBJsIA T10-
PSA/IKA HECKOJIBKUX THMKOJKOYJel. YUUTbIBasi, YTO SHEPIUsl Ja3epHOTO UMILYJIbCA COCTABJSIJIA HECKOJbKO MUJIIN/I-
KoyJteil, adeKTHBHOCTh TPeo6pa3oBaHis BO BTOPYIO TapMOHMKY olleHmBajiach Ha yposhe 107'°, uro xopomro
corylacyeTcs ¢ pe3yJbTaTaMH YHCJIEHHOTO MOJIETHPOBAHNSA. JKCIEPHMEHTATbHO W3MepeHHble 3HaueHNns 3(PdeKTHB-
HOCTH T€HEPAINU BTOPOU U TPEThell TapMOHWK IIpejcTaBienbl Ha Puc. 5a kpacubiMu Mapkepamu. Ha Puc.56 noka-
3aHO TIOJYYeHHOE B Pe3yJbTaTe YMCJIEHHBIX PAcueTOB MPOCTPAHCTBEHHOE pacCIpe/ieleHne BTOPOH TapMOHWKHU, TeHe-
pupyeMoii B mpoliecce (punamenTtanu. Pacrnpe/esenne COIEepXKUT /IBa BBIPAKEHHBIX MaKCHMyMa BJ/IOJIb HallpaBJie-
HUS TOJSPU3AIUN JTa3ePHOTO M3JIy4YeHHs, YTO HAXOAUTCS B XOPOIIeM COTJIaCHM C HAITMMU JKCIIePUMEHTAIbHbBIMU
pesyabratamu (cMm. puc. 1, 6).

3akouyenue

Takum o6pa3oM, B JaHHOI paboTe MCCJIeIOBAHbI XapaKTEPUCTUKU BTOPOW TapMOHWKH, T€HEPUPYEMOH B TPO-
mecce (UIAMEHTAIINN JTA3€PHOTO WMITyJIbca B Bo3ayxe. Kak sKcrepuMeHTaabHbIe, TAK W YHCJIEHHBIE Pe3yJIbTaThl
MOKA3aJii, YTO paciipe/ie/ieHue BTOPON FapMOHUKHU IMPECTABJSIET COO0# ABa MAKCHMyMa, OPUEHTHPOBAHHBIX BJIOJIb
IJIOCKOCTH TMOJIIPU3AINU JTa3ePHOTo usiaydeHusi. IDGEKTUBHOCTh MPeo6pa30BaHUS Ja3ePHOTO M3JIy4YeHUs BO BTO-
PYIO FapMOHHKY cocTas/isieT nopsaka 1010,
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