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IKCIepIMEHTAIbHO HccienyeTcss GhJIyopeceHIINS TOHKUX IJIEHOK He()TelpOIyKTOB Ha BOJHOI MOBEPXHOCTH
MpH BO3JeficTBUN Ha HUX (PeMTOCEKYHAHbIX Y@ Ja3epHBIX UMIYJbcOB. PaccMaTpuBaioTcs JazepHble HMITYJIbCHI
B IINPOKOM [[Halla30He NHTEHCHBHOCTe!, BK/IIOYAIONeM 06acTh (hriaMeHTaluy 3 ayvdeHusa. [IpoBoaurcsa cpaBHeHue
MPUMEHUMOCTH 3TOTO MeToa 71 (PeMTOCEKYHIHBIX Y D-UMITYyIbCOB € IIeHTPAJbHBIMU JTHHAME BOJIH 248 u 372 HM.
TTposeMOHCTPUPOBAHO, UTO MPOCTPAHCTBEHHOE pa3pelleHne JTOKATU3ANI Takoil (.ryopeciieHnun He xyske 30 cM.

Kmouesvie caosa: vedtd, HeTENPOAYKTHI, BOAHAS IIOBEPXHOCTD, YJIBTPAKOPOTKIE Ja3epHBIE HMITYJIBCHI,
V®-uznyuenne, duramentsi, ¢ayopecuenimst; oil, water surface, ultrashort laser pulse, UV emission, filaments,

fluorescence.

OmnpejiesieHlle HEM3BECTHBIX BEIIECTB C IOMOIIBIO
Jla3epHOM CIIEKTPOCKONNN SABJSIETCS OJHON M3 BasKHEH-
HIUX 3a/1a4 H9KOJOTUYECKOTO0 MOHUTOPIHTA OKPYsKaIoIeit
cpenpl. /leTekTnpoBaHue pa3inBa HedTH B TPUPOTHBIX
BOJ[0eMaX MeTOIOM JIa3epHOil (DIyopecIieHIInT TPOBOINT-
¢ JOBOJIBHO faBHO [1, 2]. st IMarHOCTUKY CJIOKHBIX
OpTraHnyecKux CoeJMHEHNI B BOJHON cpejie MOKHO HC-
TOJIB30BATh XOPOIIO 3aPEKOMEH/IOBABIINIT ceOsT MeTO.
HeJIMHeRHo# azepHoit (uryopumerpun (puyopuMerpun
Hacbimenns) [3], KoTopblil MO3BOJIAET OIIpeseIuTh MC-
KoMoe BertiectBo. CoBpeMeHHbIe KOMILTEKCHI IeTEKTHPO-
BaHUs HeTENPOYKTOB HA TIOBEPXHOCTH BOJIBI METO/IOM
JlazepHoil IyopeciieHI paboTaloT ¢ HAHOCEKYHTHBIMI
UMITyJTbcaM¥ B BUIUMOM 1 GikHeM Y D-amamasoHax
ammH BosH: HampuMep, 308 um (12 nHe) n 450,533 HM
(6 1c) [2], 355 um (7 He) [4], a TakKe ¢ HETPEPBIBHBIM
u3aydeHneM Ha JHe BoHbI 308 HM [S5].

B ciydae ynaseHHOTO 30HAMPOBAHNS MUIIEHN B Ka-
4YecTBE HCTOYHUKA BO30Y:KAeHUs (yopecueHnu Mo-
JKeT MCIOJIb30BATbCS MMITYJIbCHOE JIa3epHOE U3JIydeHue
deMTocekyHHON AnuTeabHOCTU. [IpH aTOM, BCJIEICT-
BHe PACIpOCTpaHeHNUs JIa3epHOTO N3JIyYeHNs C BBICOKOIT
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MIIKOBOII MOIIHOCTBIO B pesknMe puamentaiun [6—8],
JTOCTaBKa WU3JIy4eHUs] BBICOKOI HHTEHCHBHOCTU MOJKET
KOHTPOJIMPYEMO OCYIIECTBJISATHCS IO UCCIEAYEMOTO 00D~
eKTa Ha 3HAYNTEJTHbHOM Y/IaJeHUN OT Ja3ePHOI CHCTeMBI,
B TOM 4YHCJIE€ U B PeXNMe MHOKeCTBEHHOI (puiaMeHTa-
nn [9]. YapTpakopoTkue JazepHble IMITYJIbCH B Y D-
Jnana3one ¢ Majoif sHeprueil, Ho ¢ GOIBIIOIN dHEPTHE
KBaHT2 7 BBICOKOW IHMKOBOH WHTEHCHBHOCTBIO MOTYT
OBITH TlepesiaHbl B Bu/le (pUIaMeHTOB Ha GOJIbIIIE pac-
croguus [10] u mo3BoJIAIOT TOJyYaTh SPKYIO JIOMHUHEC-
nenimio mutenn [11]. B pa6ore mpezacraBieHbl MO-
JleIbHbIe 9KCIIEPUMEHTBI M0 HuccjefoBaHmio Gayopec-
LEHTINN TJIEHOK HeTeTPOYKTOB Ha TOBEPXHOCTH BOJIBI
pu BozzeiicTBun peMToCeKYyHAHBIX Y D ja3epHBIX UM-
Ty JIbCOB.

B skcnepumente nmiryibcHo-niepuogumaeckoe (10 T'r)
u3nydenue Ti:Sa-1asepHoil cHCTeMBI ¢ IeHTPAIbHOMN I~
HOIt BoJIHBI 744 HM 1 AnuTeabHocTbio 100 e HampaBIa-
JIoch B TIpeoOpa3oBaresb BTOPOil M TpeThell TApMOHUK.
DHeprus NoJyuYeHHbIX UMITYJIbcoB JocTurasna 500 mr/[x
g 372 am u 100 Mx/lx aaa 248 um. /lanee ¢ momo-
IO CHCTEMBI 3€PKAJI TyYOK HATIPABJIAICS BePTHKATHHO
BHU3 Ha (DOKYCHPYIOUIYI0 KBapIEBYIO JIH3Y ¢ (OKYC-
HBIM pacctogHueM 20 cM, MO/ KOTOPOIl pasMenianach
eMKOCTH ¢ Bofioi. DOKyC JMH3BI PacToarajics MoJ 1Mo-
BEPXHOCTBIO BOJBI TaK, YTOODI JHaMeTp JIa3epHOTO IIy4-
Ka Ha moBepxXHOCTH cocTaByan 1—2 mM. Ha moBepx-
HOCTH BOJbI HAHOCWJINCH TOHKHE IIJIEHKH DPa3IHYHBIX
HedTePOIYKTOB: BaKyyMHoe Macsio BM-5, MoTopHoe
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Macso SW-40, pacrBoputesp White Spirit. O6acthb
JIIOMUHECTIEHITNY MUTIIEHN TPOeIPoBaIach Ha BXOTHYIO
IeJTh CTIEKTPOMETpa ¢ TIOMOIIbIO0 cCucTeMbl TnH3 13 BaF,,
KOTOPBIE XOPOIIO NPONyCKAIOT n3jydenne B Y M-obac-
TH crekTpa. VccienoBaHne CHeKTPalIbHBIX U HEpPreTH-
YeCKUX XapaKTepPUCTUK (hJIyOPeCIEHINN YKa3aHHbIX Hed-
TENPOJYKTOB TPOBOJMIOCH [ BYX YJbTpaduosero-
BBIX JIJINH BOJTH.

XapakTepHble CHEKTPbI (DIyOpecleHInN IIIIEHOK
He(TEIPOIYKTOB Ha Bojle IO BO3/eiCTBHEM W3JIyde-
Hug Ha JuHax BoJH 248 u 372 uM ¢ sHeprusMu 100
n 500 MK/[)K COOTBETCTBEHHO TIpe/ICTaBIeHbl Ha puc. 1, a
n 6. VIHTepecHO OTMETHTH, UTO TPH BO3OYKIACHUN Be-
IECTB U3JIyYeHHeM ¢ JJHHOM BosHbl 372 uM (puc. 1, 6)
n3-3a GOJIBINOIT NHTEHCUBHOCTH MUMITYJIBCOB MTPOMCXO/NT
Kak oHO(OTOHHOE BO30Y:KIeHIe (DIyopecieHInN, YeMy
COOTBETCTBYET IUK CHTHAJA B CHEKTPAJbHON o6JacTi
370—390 =M, Tak u 1ByX(hOTOHHOE BO30OY:KIeHME (PIyo-
PECIIEHIINH, YeMYy COOTBETCTBYET (hJIyOPeCIIeHINS B IINPO-
Koii criekTpasbHOlt obsactu ot ~ 330 10 500 uM u Gostee.
B ciydae Bo36ysK/IeHUS 3TOTO BellleCTBA UMITYJIbCAMI Ha
JUTIIHE BOJIHBI 248 HM Habmoganach (GJayopecieHIns
MMEHHO B 3TOH mmpokoii o6aactu (puc. 1, a, kpuBas 2).
IIpu Bo3zzeiicTBUM KOPOTKOBOJIHOBOrO Y (D-uU3/IydyeHMs
Ha Bce nccyeyeMbie Bemtecta (puc. 1, @) crexrp ¢Jyo-
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Puc. 1. Xapakrepble criekTpbl (uryopectieHimn Macea BM-5 (1),

5W-40 (2) u pacrBopurenst White Spirit (3) npu Bos6yxe-

Hun usiaydenneM 248 uM (a) u Macaa SW-40 s usaydeHus
372 um (6)

pecIieHIH OBLT CMellleH B KPACHYIO 06JIaCTh OT Y3KOIIO-
JIOCHOTO CTIEKTPa JTa3ePHOTO U3JIYUeHH, YTO MO3BOJIAIO
HaJIe)KHO OT/eTUTh TOJIe3HBIN CUTHAT (hIyopecIieHITnn
OT BO3MOKHOTO PACCESHHOTO JIa3ePHOTO U3aydeHus. [l
6osiee umuHHOBOJIHOBOTO Y D-usnyvenns (puc. 1, 6)
MaKCHMYM CIIeKTPAJbHOTO pacipesieseHus (ryopeciier-
UK OBLT PACTIONIOXKEeH OM3KO K J1a3epHOMY HM3JTy4eHHUIo,
paccesHne KOTOPOTO MOKeT BHOCUTD JIOTIOJTHUTEIbHYTO
TIOTPETTHOCTD B M3MepeHus. [loaToMy 1/ IeTeKTHpoBa-
HUS TaKUX HeTeNPOAyKTOB y100Hee IPUMEHITh 6oJee
KOPOTKOBOJIHOBOE n3JIydeHne. Kpome TOro, cTout oT™me-
THUTb, 4TO IUIeHKU Macia BM-5 u pacrBopuresnss White
Spirit 6bLTH TPO3paYHbI /1T U3JTYYEeHUS ¢ JAJUHON BOJI-
HBI 372 HM, 4YTO JleJIaeT TTPOCTO HEBO3MOKHDBIM HCIOJIb-
30BaHNe UMITYJIbCOB Ha 3TOI JJIMHE BOJHBI [T JleTeK-
TUPOBAHUS TaKUX BEIECTB.

3aBUCUMOCTH WHTETPATBHOTO TIO CIEKTPY CHUTHAJA
dJryopectieHIINN OT dHEPTUN JTa3epPHOTO MMITYJIbCca [
ucceyeMbIX He(DTETPOAYKTOB ¢ BO3OY K IEHIEM Ha [IJIH-
HaxX BoJH 248 u 372 HM IpuBejeHbl Ha puc. 2, @ u 6
cooTBeTcTBeHHO. CJIe[yeT OTMETUTD, YTO CPABHUBATD a6-
COJTIIOTHDIE 3HAYEHNUST MHTETPAIbHOTO CUTHAJIA HA PUC. 2, @
u puc. 2, 6 He COBCeM KOPPEKTHO, TaK KaK JJIsI Pa3HbIX
JUINH BOJIH MMeJla MEeCTO pa3/jndHasl IOCTHPOBKaA OIITH-
Yyeckoil cxeMbl. [Ipm yBesmueHNN 3HEPTUN Ja3epHOTO
UMITyJTbca Ha 06enX JJIMHAX BOJH CHUTHAJ (hIyopeciieH-
IIUT BO3pacTaJl /I BcexX BelllecTB. [Ipm aToM HaumHas
¢ HEKOTOPOIi 9HEPTUN WHTETPAJTbHBIN CUTHAT MeeT TeH-
JIEHITNIO K Hachlmennio. /g puc. 2, @ Takoe Hacbile-
HIe HauuHAJIOoCh MpH sHeprusx 6osee 10—20 Mk /[x, 4TO,
B CBOIO OY€pe/Ib, COOTBETCTBYET KPUTHYECKON MOIHOCTI
caMO(POKYCHPOBKH JIa3ePHOTO M3TyYeHNsT Ha JIJIITHE BOJI-
mol 248 am (~0,1—-0,2 I'Br) [6, 7]. Ha puc. 2, 6 Ha-
YaJi0 HACBHIMEHNs CUTHAIa (DIyopecHeHI TPONCcXo-
JIIJIO TIPH 3Heprusix umiybca 6osee 70—80 Mr/[x, uto
TaK)Ke TIPUMEPHO COOTBETCTBYET KPHUTHYECKON MOIIHO-
¢t caMO(OKYCUPOBKI W3Jy4YeHUs] Ha [JIUHE BOJIHBI
372 um. TakuM o6pa3oM, yBelndeHHe SHEPTUU Ja3ep-
HOTO MIMIIYJIbCA, PACIIPOCTPAHSIONIETOCS B JTHHEITHOM pe-
skume (T.e. 6e3 puaaMeHTaln), OPUBOAUIO K POCTY
WHTEHCUBHOCTH M, KaK CJEJCTBUE, K CYIIEeCTBEHHOMY
pocty curHama Quayopectiennuu. Ilocie TOCTHKEHIA
UMIYJIbCOM KPUTHYECKON MOIIHOCTH caMOMOKYCUPOBKH
B BO3/IyXe, T.e. TIPH Ilepexo/ie K pekuMy (puaaMeHTaIn,
POCT TMKOBOW WHTEHCHBHOCTH TIPEKpAIIAJCS U3-32 OT-
panuuenus (clamping) unreHcHBHOCTH B (hriamenTe [7].
Takum o6pa3oM, THKOBas UHTEHCHBHOCTb HMITYJIbCa,
BO3/IEHICTBYIOIIETO Ha IUIEHKY, OCTaBajach MpeXKHell,
TOTJla KaK CPEHSS IO CeYeHWIO TMyYKa MHTEHCHBHOCTD
HeCKOJIbKO YBeJIMYMBAIACh M3-32 POCTa dHepTuu B cdo-
KYCHPOBAHHOM pe3epByape, COTPOBOKIAIONIETO PACIIPO-
cTpaHeH¥e BICOKOMHTeHCHBHOTO hbrtamenta [8, 12]. Ta-
KOe TIOBe/IeHTe HHTEeHCUBHOCTU UMITYJTbCOB BBIPAKAJIOCH
B 3aMejieHn pocta (HachIIeHUN) WHTETrPaIbHOTO TI0
cnekTpy curHasna dayopeciiernuu. Ciefyer OTMETUTD,
4To pacnpoctpaHenne Y@ Jjla3epHOr0 MMITyJIbCa C MOIII-
HOCTBIO, B HECKOJBbKO coTeH (MJIM Jaske ThICAY) Pa3
MIpeBBIMIAOINIeil KPUTHYECKYI0 MOIIHOCTb caMO(pOKYCH-
POBKM, TIPOUCXONT B peXUMe MHOKeCTBEHHOI (uia-
MEHTAINH, KOT/a TyY0K COJeP’KUT HECKOJIBKO COTeH (Pu-
namentoB (cM., Hatpumep, [10]). B pesyabrare Kaskabiii
dumament GymeT gaBaTh aJIUTHBHbII BKJIAI B YPOBEHD
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Puc. 2. 3aBHCHMOCTb HHTETPAIBHOTO IO CIIEKTPY CHTHaMA (JIyo-

pectierimu mieHok Macen BM-5 (1), SW-40 (2) u pacropure-

s White Spirit (3) npu Bo3Gyxaerun usnyuenuem 248 um (a)

u Macaa BM-5 s usmyuenust 372 M (6) oT 3HEPTHH UM-
yJIbca

cuTHaTa (PIyopecleHINN 1, KaK CJeJCTBHe, MPUBOANTD
K MHOTOKPATHOMY YBeJIIYeHHNIO Hosle3Horo curtazia. C aroit
TOUKHU 3peHns 60JIee KOPOTKOBOJTHOBDIE IMITYJILCHI TIpe/-
HOYTHTeJIbHee, TaKk KaK KPUTHYECKas MOIIHOCTb CaMo-
(pokycupoBkn 11 HUX CYIIECTBEHHO HIDKE, T.e. IS
TaKoil MHOKECTBEHHOI (pIIaMEeHTany MOTpeGyIoTCs UM-
IyJIbCBI C CYIIEeCTBEHHO MeHblIeil sHeprieil.
Heo6x0mM0 0TMETHTD, YTO H3MEPEHHASI ¢ OMOIIIIO
doroaerexTopa n ocumIorpada AINTEIPHOCTD CHTHA-
na dayopectenunn (FWHM) cocraBisia okono 1 He,
YTO B 3TUX IKCIEPHMEHTAX OIIPe/Ie/IAJ0oCh BPeMEeHHLIM
paspelleHIeM perucTpupylolleil anmaparypsl. [loaTomy
B HAIIUX IKCIEPUMEHTaX peajbHoe BpeMeHHOE (IIpo-
CTPAHCTBEHHOE) pa3spelleHne JeTeKTHPoBaHus HedTe-
IPOJYKTOB C IMOMOIIbI0 (puaMeHTHpylomero Yd ma-
3epHOTO UMIyJibca coctasiser He Gosee 1 He (30 cm).
Taxum ob6pasoM, B pa6oTe ObLIN TPOBEIEHBI 3KC-
TepUMEHTEI, JIeMOHCTPUPYIOIMINE BO3MOXKHOCTD JeTeK-
THPOBaHNUS TOHKNX IIJIEHOK HeTEeNpOAyKTOB HA IIO-
BEPXHOCTH BOJIBI C TIOMOIbI0 (DeMTOCeKyHIHBIX Y D Jia-
3epHBIX UMIIYyJIbCOB, PACIIPOCTPAHAIONINXCS B peKIMe
(prmamenTan.  DKCIEPUMEHTAIBHO OBLIO NPOBEEHO
CpaBHeHNe IPUMEHHMOCTH 3TOTO MeTojia /sl (eMToce-
KYH/HBIX Y D-IMIIyJIbCOB C II€HTPAJbHBIMH JJIMHAMH

BotH 248 m 372 um. Ilokasano, 4to Gojiee KOPOTKO-
BOJTHOBBIE WMITYJIbCHI JIJII TaKOTO MeETO/a TPEeITOuTH-
TesbHee. Dosee Toro, HeKoTopble HcceayeMble Bele-
crBa (Macao BM-5 u White Spirit) mpospaunbr ais
nzsuydeHuss 372 HM, T.e. B HallleM cjydyae MOTYT ObITb
0GHAPY:KEHBI TOJIBKO C TIOMOIIBIO UMITYJIbCOB HA JITTHHE
BoJiHbI 248 HM. [lokazaHo, 4TO TPOCTPAHCTBEHHOE Pas3-
pellleHue Takoro MeTo/la cocTaB/sieT He xXyske 30 cM.
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A.A. Ionin, D.V. Mokrousova, L.V. Seleznev, D.V. Sinitsyn, E.S. Sunchugasheva. Detection of thin
oil films on the water surface with the help of UV filaments.

Fluorescence of thin oil films on the water surface induced by femtosecond UV laser pulse was studied ex-
perimentally. A wide range of laser pulse intensity including filamentation mode was studied. Applicability
of this method to femtosecond UV pulses with two central wavelengths of 248 and 372 nm were compared.
There was demonstrated that the spatial resolution of the fluorescence localization was not worse than 30 cm.

[[eTeKTl/lpOBaHl/Ie TOHKHUX IIVICHOK He(i)Tel'[pOI[yKTOB Ha BOHOI MOBEPXHOCTH...

203



