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Abstract

This publication presents experimentally obtained video files of visualization of quasi-stationary
streams induced in ordinary water, heavy water, and in carbon tetrachloride under the action of
focused radiation of periodic pulse femtosecond laser. The streams were visualized by schlieren
method and by laser sheet illumination of gas bubbles, and were observed under various condi-
tions of laser radiation focusing. A detailed description of the experimental conditions and the
results obtained, characteristics of the liquids used, and some discussions on the results are pub-
lished in paper [1].
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Schemes of precise focusing (left) and focusing with artificial astigmatism
(right) of laser radiation in a cuvette with a liquid

The streams in water visualized by laser sheet illumination of gas bubbles:
precise focusing (left) and artificial astigmatism (right)

The flows in carbon tetrachloride visualized by schlieren technique: precise
focusing (left) and artificial astigmatism (right)
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AHHOTALIUA

B nanHOl myOnmMKanuu mpeacTaBieHbl MOTYYeHHBIE SKCIIEPUMEHTAILHO BUIeo(haliibl BU3ya-
JU3aIMK KBa3HCTAllMOHAPHBIX TIOTOKOB, 00pa3yroIIMXcsi B OOBIYHON M TSKEIOH BOJE, a TAKKe
B TeTpaxjopMeraHe moj JeicTBreM C(HOKYCHPOBAHHOTO M3ITyUCHUS HMITYIIbCHO-TIEPHOINYE-
CKOro (heMTOCeKYHIHOT 0 j1a3epa. [I0TOKH BU3yaln3upoBaIuCch TEHEBBIM METOIOM, & TAKXKE ITy-
TEM JIa3ePHOM MOJCBETKH I'a30BbIX My3bIPHKOB, U HAOIOAIKCH P Pa3IMUHBIX YCIOBHUIX (o-
KyCHUPOBKH JIa3epHOro u3nydeHus. [1onpoOHOe OmucaHue yCIOBUM U Pe3ylbTaTOB MPOBEICH-
HBIX DKCIIEPUMEHTOB, XapaKTEPUCTHKH KHUIKOCTEH, a TaKkKe 00CYKICHNE MTOMYyIEHHBIX PE3YITh-
TaTOB OMYOJIMKOBaHbI B padote [1].

KittoueBrbie ¢j10Ba: Jla3epHO-MHIyIIUPOBAHHBIC TTOTOKH B JKUAKOCTIX, CAaMO(POKYCHPOBKA, MHO-
ro)OTOHHAs AUCCOLMALS, PEMTOCEKYHIHBIH JIa3ep, Ja3epHbIC TEXHOIOTHH.

Onucanue BUIEO

[IpencraBieHHble B JaHHON paboTe BUAECO JEMOHCTPUPYIOT Hpolecc (GopMUPOBaHUS KBAa3H-
CTallMOHAPHBIX TIOTOKOB B JKUJKOCTSX MPU BO3JIEHCTBUU U3IIyYEHHUS! UMITYJIbCHO-IIEPUOIUYECKOTO
(heMTOCEeKyHTHOTO JIa3epa C MOMEHTA NOJAAaYu U3JIy4Y€HHUS 10 MOMEHTA YCTaHOBJICHUSI TOW MIIU HHOM
KoH(purypauuu tedeHuil. JlazepHoe u3IydeHHE C MOMOUIBIO JIMH3 C (DOKYCHBIM PACCTOSTHUEM
f =132 mmmmu f =33.3 MM pokycHpOBAIOCH B KBapIIEBOH KIOBETE C )KHUIKOCTHIO (pHcC. 1) TOUHO
WM C UCKYCCTBEHHO BBEJIEHHBIM aCTUTMATHU3MOM.

30 mm

30 mMm

Puc. 1. CxeMbl TOUHOH (POKYCHPOBKH JIa3epHOT0 M3Iy4eHUs (ciaeBa) U (POKYCUPOBKH C UCKYC-
CTBEHHBIM ACTHTMAaTHU3MOM (CIIpaBa) B KIOBETE C JKUIKOCTBbIO. PHCYHOK B3AT W3 pabotsr [1],
puc. 1.

[TapameTpsl dKCiEpUMEHTa:
e UIMHA BOJHBI U3nydeHust A=1.023 Mxm;
e UTEIBHOCTH UMIydbca 7=450 ¢c;
e sHeprus B umnyisce E, =13, 250 mx/x;
® YacTOTa CJIEAOBAHMS UMITYIbCOB V.= 1.67+ 10 kI11.
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Busyanu3zanus moTOKOB OCYHIECTBIISIIACH METOJIOM MOJCBETKU Ja3€pHBIM JHCTOM T'a30BbIX
My3bIPHKOB, 00pa3yIOIIMXCS B 30HE B3aUMOACHCTBHUS JIA3EPHOTO U3JIYUEHUS C )KUKOCTbIO (B CIydae
JTUCTUJUTMPOBAHHON OOBIYHOM BOJIBI M TSDKEJIOW BOJBI), a TAKXKE MIIUPEH-METOJIOM (B CIIydae TeT-
paxJiopMeTaHa).

B cinyyae TOuHOUW (OKYCHMPOBKH JIa3€pHOTO HM3Iy4YEHHUs MPU MajoOd SHEPrud B UMIIYJIbCE
(Ep <20 mx/lx) 006pa3yroTcsi MOTOKH BIOJIb OCH JIA3EPHOTO JIyda HaBCTpedy Jy4yy U B IPOTHBOIIO-
JI0’)KHOM HalpaBJICHUH.

W_13uJ focus — moToKM B JUCTHILIMPOBAaHHOU BoAe, f=13.2 mm, Ep=13 mMx/Ix, v,=5 k[,
TouHast POoKycHpOBKa (OCh JIMH3BI COBIAMACT C JIA3EPHBIM JIy4OM ), BOCIIPOU3BEICHHE 3aME/IJICHO B
2 pasa, pasmep Kaapa 13.5 x 10.8 mm?;

HW 13uJ focus — noroku B Tspkenoit Boue, f=13.2 mm, E, =13 mx/lx, v.=5 kl'11, Tounas
(oKycupoBKa, BOCIpOH3BeIeHHE 3aMe IeHo0 B 2 pa3a, pasmep kaapa 13.5x 10.8 Mm%

CCl _13uJ focus — moToku B TeTpaxiiopMmerane, f=13.2 mm, E, =13 mx/lx, v,=5 k1, Tou-
Hast (OKyCHPOBKa, BOCIIPOM3BEICHHE 3aMe/IeHO B 4 pasa, pasMep kaapa 14.2 x 11.4 mm>.

HpI/I BBCACHHWH HMCKYCCTBCHHOI'O aCTUIMaTu3Ma 3a CUCT CMCIICHHA LCHTPA JIMH3bI OTHOCH-
TEILHO OCH JTyua Jlazepa Ha pacctosiaue d = 0.5 +2 MM 1 HaKJIOHA JIMH3bI OTHOCUTEILHO OCH Ha YTOJI
a=1°+4.5° moToku BIOJH OCH JIA3EPHOTO JIyda OCJIa0eBalOT, U OJHOBPEMEHHO TMOSBIISIFOTCS TIO-
TOKM B IEPIEHIUKYISIPHOM JIa3€pHOMY Jiydy HampasieHUH. [lornepedHple MOTOKM BO3HHUKAIOT
BCJIEICTBHE B3aMMOJEHCTBUSA OCEBBIX MOTOKOB, UCITYCKAEMbIX HABCTPEUY APYT APYry U3 IBYX pas-
JICJICHHBIX BJIOJIb OCH JIyda MEPETSHKEK JIA3EPHOTO JIyda, 00Opa3yroIIuXcs B pe3yiabTaTe BBEIACHHS
aCTUrmMaTrui3ma.

W_13puJ astigmatism — noToku B 00bI4HOM BoJiE, /= 13.2 MM, E, =13 mk/[x, v.=5 x['1, cme-
meHrue JUH3bl d = 1.5 MM, HaKJIOH JTUH3BI or=3°, BOCIPOM3BEACHHUE 3aMEIJICHO B 2 pa3a, pa3mep
kaapa 13.5x 10.8 Mmm?%;

HW 13pJ astigmatism — notoku B Tspkenoit Boxe, f=13.2 mMm, E,=13 mx/Ix, v.=5 x['1,
d=0.5 MM, a.= 1°, Bocripou3BeieHHe 3aMe/JIeHO B 2 pasa, pasMep kaapa 13.5x 10.8 mm?;

CCl 13uJ astigmatisml — motoku B Terpaxiopmerane, f[=13.2wmm, E,=13 mx/x,
v»=5 k', d=1 MM, a=2°, BOCIpOU3BEIEHUE 3aMeIEHO B 4 pasa, pasmep kazapa 14.2 x 11.4 mm?;

CCl 13uJ astigmatism2 — moTtoku B Terpaxiopmerane, f[=13.2wmm, E,=13 mMx/x,
v»=5 kI'1t, d=2 MM, oc=4.5°, BocTIpou3BeIeHNE 3aMeJIIeHo B 4 pasa, pasmep kazapa 14.2 x 11.4 Mmm?.

[Tpu GOJIBIION SHEPTUU UMITYJIBCOB B YCIOBHUSX CaMO(DOKYCHPOBKH HAOJFOACTCS CIIOKHAS
CTPYKTYpa MOTOKOB, KOTOpPasi TaKKe OOBSICHIETCS B3aUMOJCUCTBHEM HAIPaBJICHHBIX HABCTPEUY
JOPYT IpYyry CTpyM, HHAYLIUPYEMBIX COCEIHUMH y3J1aMHU C BBICOKOM MHTEHCUBHOCTBIO M3JIy4ECHMUS,
BO3HUKAIOIIMMH BJOJIb 00J1aCTH caMO(DOKYCHPOBKH JIA3€PHOTO JTy4a.

CCl1 250uJ_self-focusing — motoku B TeTpaxiopmerane, f=33.3 mm, E,=250 Mx]lx,
v,=1.67 k', Tounas pokycupoBka (Habmomaercst caMo()OKyCHpPOBKa), BOCIIPOU3BEICHUE 3aME/I-
neHo B 2 pa3a, pasmep kazapa 20.6 x 11.5 mm>.
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