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Teopernuecku uccieoBaH ad@exT caMOKAHAJIMPOBAHMS JIa3epHBbIX MMILYJbCOB B KePPOBCKO-HEJMHEHHOi
TypOyJieHTHOU cpefe. IlokazaHo, 4TO CyNIECTBYIOT yCJIOBHS YCTOIYMBOIO HEJIMHEHHOTO PACIPOCTPAHEHHS JIa3€PHO-
ro M3Jy4YeHus: B TypOyJIeHTHOU cpejie. PaccMOTpeHbl peskUMbI C1a0biX M CHJIBHBIX (Da3oBbIX (JIYKTyalnii CBETOBOI
BOJIHBI. [l1g ommcaHMSA JIa3epHOrO IydYKa HCIIOJIb30BaHA MOJETb JUGPPAKIHMOHHO-JIYYEBONl TPYOKH B YCJIOBHUIX
QayKTyanuit [UaIeKTPUYecKoil IPOHNIIAeMOCTH CPEIbI.

Katouesvie c06a: camokaHaaupoBaHWe, Ja3epHOE W3JIydeHHe, KePPOBCKas cpela, TypOyJeHTHocTb; self-
focusing, self-channeling, fluctuations, diffraction rays.

CamodoxycnpoBKa U (pHITaMeHTaIN MOITHBIX (DEMTOCEKYHIHBIX JIa3epHBIX UMITyJIbCOB B aTMocdepe SBIIeTCs
MHPOBBIM TPEHJIOM B aTMOC(EPHO-ONTHYECKIX HCCIEJOBAHMAX. JKCIEPUMEHTATbHO ObIIO YCTAHOBJEHO, YTO B yC-
soBusix armMocdepHoil TypOyJienTHOCTH 3TH 3(PDEKTH MTPUOOPETAIOT HOBBIE YEPTBI: IIPOUCXOAUT NPUOIIKeHune 06-
Jacti (puIaMeHTAIuu K WCTOUYHUKY W3JydeHUus:, oOpasyeTcs OoJibliee 4Mca0 (DUIAMEHTOB 1O CPaBHEHUIO C Pery-
JIIPHOM cpefioll, BO3HUKAET PEXXUM CaAaMOKAHATMPOBAHUS KBA3UIYUYKOB, (DOPMUPYIOMUXCS U3 HEOAHOPOJIHOCTEH aM-
Ty a6l 1 (Basbl Ha BomHoBOM (ponTe myuka (cMm. [1] u ee 6ubmmorpadmio). Ileapio HACTOAIETO MCCAEA0BAHUS
SIBJISIETCS TIOCTPOEHME MOJEJN CAMOKAHAJMPOBAHUS B YCJIOBUAX (DIyKTyanuil AM3JIEKTPUYECKON MTPOHUIIAEMOCTU
ONITHYECKON CpeJbl.

B kauecTBe MCXOIHOI MOJE/N 3BOIONUI KBA3UITyYKOB, 06PA30BABIINXCS M3 HEOJHOPOJHOCTEN MHTEHCUBHOCTU
7 ¢a3pl Ha BOJHOBOM (PPOHTE JIa3epHOTO Iy4YKa, PACIpOCTPAHSIONIETOCS B Cpefe, NCIOIb3yeM MOeJ b INPPaKIi-
onno-tyyesoil Tpy6ku (JIJIT), kotopasi popMHpyeTcs M3 yKa3aHHBIX HEOJHOPOAHOCTEH. JI1sa (peMTOCeKyHIHOTO
JsazepHoro ummysbca ypasaenue aiast [JIT ¢ pagmycom R 3ammcano B [2]. Janee ncnonb3dyeM npubiv:KeHne KBa-
3UCTAI[IOHAPHOCTH TIpoiiecca caMOMOKYCHPOBKHU, YTO BBIIOTHUMO [JISl [IIMHHBIX (DEMTOCEKYH/IHBIX HMITYJIbCOB,
KOT/Jla MOXKHO HE YYMTBIBATH JMCHEPCHIO, a TaKKe KOT/a MOKHO IpeHe6peYb MOTepsIMU HEPruy Ha MOHU3AIUIO.
B atom ciyvae adpdeKTHBHBIN KBaJpaT paguyca KBa3uIydyKa
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Hac 6yaer unTepecoBaTb, Kak (PIyKTyalun AMSJIEKTPUYECKOI NMPOHMUIAEMOCTH BJUSIIOT HA [UCTAHIIUIO CaMO-
(okycupoBku, a Takke ycaoBus (OPMUPOBAHMS PEXXMMa CAMOKAHAJINPOBAHMS KBA3WIIy4YKa B TYpOYJEHTHOH cpeje
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¢ KeppoBCKOI HelmHeHHOCThIo. Takoil pexXuM ObLT BIEPBbIE TEOPETHYECKH YCTAaHOBJEH B [3] m aKkcmepmMeHTaIbHO
noarBep:xaen B [1]. [lamee ucmosbdyeM cienyiomue npubamxenus. CuutaeM, 4TO HEJIMHENHAS COCTABJSIONIAS
BO3MYIIIEHUST  MIJEKTPUYECKON TPOHUIAEMOCTH CPEAbl CBsS3aHA TOJDBKO C KEPPOBCKOW HEJIMHEIHOCTBHIO

ey =&k =& -1, e & - KoapPuuuent nemuneiinoctn. Taknm obpasoM, & =&, +¢&p, Tae & - OIyKTyauus u-
JIEKTPUYECKON TIPOHUIAeMOCTH cpefibl. [l MCCaeoBaHusT 9TUX CUTYAlMi JIOCTATOYHO HCIOJbB30BATh YpaBHEHHE
s R? ./ B NPHOIMKEHHN CBETOBOTO IIyYKa ¢ MHTEHCHBHOCTDIO, CTpeMsllelicss K Hymo npu Ry — . IIposoasa yc-

peanenne (1) Mo peanmusausaM g , NOTYUNM ypaBHEHIe:
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Mannyio Bennuuny GyjeM HasbiBaTh (hakTOPOM HesuHeliHoro B3aumoseiictus. M3 (1) ¢ yuerom (4) 3anuiem

(RE) = R+ L + L - |L¥ 2, (5)
OTKy/la JIJIs1 AUCTAHIUN caMO(POKYCUPOBKH, KOT/a <R2> =0 (yC.JIOBI/Ie KoJLIatca), CJIELy€eT, 4TO
Ly 6)

LR

3necy Ly, = jd&(l ~ &)Ly, (z-&) - ycpeaHeHHbIH 1m0 Tpacce (AKTOp HEJTHHEHOTO B3aUMOJCHCTBHS B TypOyJIeHT-

Hoii cpege. M3 (6) caemyer, uTo Npu yBeJMYEHUH ‘L}\% ‘ 6yzner npoucxoaut 3pdeKT yMeHbIIeHUs JUCTAHIINU Ca-

MO(OKYCHPOBKH, a IPH YMEHBIIECHIN JAHHOTO (DaKTopa AUCTAHINA caMO(pOKYCUPOBKHU Oy/IeT YBEIMIUBATHCA. D-
5=

d° Ry
dekT caMokaHaIMPOBaHus Oy/IeT Peaan30BbIBATLCS MPH p ;f =0.
z

Jliist peryJisipHOii Cpezibl YCJIOBHEM CaMOKAaHAJIMPOBAHUS SIBJISIETCS PABEHCTBO HAYAJIbHOH MOIIHOCTH Py KpuTH-
YeCKOH MOIIHOCTH CaMO(MOKYCHPOBKU P.,. ITOT peXUM SBJAETCS HEYCTONYMBBIM, mpu P > P, IPOUCXOAUT CXJO-
mpiBanue myyka B ¢okyc, a npu P < P, — pudpaknuonnoe paciibianue. B [1] axcriepuMeHTasbHbiM myTeM ObLIO
OOGHApY>KEHO CYIIECTBOBAHNE IIPOTSIKEHHDIX CBETOBBIX OECIIA3MEHHBIX KAHAJIOB IIPU IPOXOXK/EHUU JIa3ePHBIM ITy4-
KOM 30HBI TYypOyJaeHTHOCTH. DTOT (HaKT CTUMYJIUPOBAJI MHTEPEC K JaHHOI mpobieme. IpyruM moBOAOM K paccMoT-
peHuio aToro Bompoca sBasiercs uccaenosanue B.UV. Tarapckum [4] adpdexra cunbabix (Has3oBbix (QUuryKTyanuii Me-
TOJIOM TeOMeTpHuecKoil onTuku. CBeTOBOIl JIyd B CJIy4ailHO-HEO[HOPO/HON CcpeJle XaOTHYHO M3MEHsIeT CBOe HallpaB-
JleHre, 4YTo TpHUBOANT K 3ddexTy ocaabiaenns ¢$asoBbIX (IyKTyanuii BOJHBI B PasHECEHHBIX JABYX TOYKaX.
Paccmorpenie atoro addekra npuMeHNTENIBHO K HCCJAEyeMOil 3a/1aue TPeJCTABISIET VIS HAC ONpe/leJIeHHbI MHTe-
pec, MOCKOJIbKY YKa3blBaJ0 Ha CYIIECTBOBAHUE TAKOTO PEXKMMA PACIHPOCTPAHEHMs, KOTJA TEMI CJIY4YailHOro yIupe-
HUS [yYKA CBETA HAUYMHAET YMEHBIIATHCS 110 Mepe PACHPOCTPAHEHUS IO JUCTAHIIUK U CTAHOBUTCSI GJIM3KUM K [(U-
(pakumoHHOMy THITY, YTO CJIy»KHJIO Obl crabuin3alyeil pasMepa KBa3WIyuyKa, BO3MYIIEHHOTO HEJMHEIHbIM COKaTH-
eM 3a cueT apderra Keppa.
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Pacuer Typ6yJieHTHOTO (paKTOpa, BIUSIONIETO HA YIJIOBYIO PACXOJMMOCTb KBAa3UILyUKa, IIPOBOJMIICS B HPUO/IH-
JKEHNU Han4uusi TOJbKO (hasoBbix (uiyKryanuii nmo Mertojuke [4], 1mo3Bosstiolnieil MpoBOAUTD BbIUMCAEHUST KAK IS
ciyyasi cjaalblX, TaKk M /Uil CUIIbHBIX urykryanuii ¢as3bl B paMKax JyueBoil onTuku. OcOGEHHOCTHIO HAIIETO pac-
CMOTpEHHs ObLIO TO, YTO BMECTO JIyueil reoMeTpH4YecKoil ONTHKKU ObLIM MCIOJb30BaHbl AUpaKIMOHHbIe Jayun. Hc-
XO/IHBIM IS aHAJIN3A SIBJISIETCS TIPE/ICTABIEHNE CTPYKTYPHOI (yHKImE durykTyaiuii $haspl BOJTHDI, 3aMHCAHHON Ha
JPaKIMOHHDIX JIydax.

D, (R1,R2,2) = nk2jdz’jd2K®n(K) X <1 - exp[iﬁ[]éd(z',f%) - R,(Z\R, )ﬂ>, )
0

rae k = 2n/.
JudpakiunOHHbIi JTyd SIBISETCS CIy4ailHOW BeJndnHON Osarogapsi (JIyKTyalusiM U3JIeKTPUYECKON MPOHU-

11aeMOCTH Cpe/ibl. ¥ paBHeHue /i JudpakiMoHHoro ayya R; mMeeT BUI:

% _ %vR@(z,Rd(z)) . (8)

B (7)-(8) ®, - cnekrp (uyKkryauuii AMsIeKTPUYECKON MPOHUIAEMOCTH BO3AyXa; &, = &5l + & +€&; - BO3MYIIEHUE
€ — € 2
a(PeKTHBHOI TMDTEeKTPHIECKOil TTPOHMIIAEMOCTH &, = ————; &) - ee HEBO3MYIIEHHOE 3HAYCHHE; £, = A
€0
dpakimonHas cocrapisgonas apdeKTHBHOI NTPOHUIIAEMOCTH Ccpe/bl; A — aMIUINTYa BOJIHBI.
DJyKTyallMOHHAs KOMIIOHEHTa HMIMPUHBI KBa3UIIydKa BBIPasKaeTcs U3 pellenuss ypasHenus (8) caemyrommm

o6pasom:

- -

(RE) = 2[ 2 - {e3)dz. ©)
0
B umnunapruyeckux KoopJmHaTax

fo3) = 2% jdw@;ﬁk-«n. (10)

B nydyeBom mpezcraBiaennn (a3oBble (JIYKTYaAIM BOJIHBI MPEANIECTBYIOT aMILUIUTYIHBIM, TTO9TOMY B JaJbHET-
meM GyJieM y4uTbiBaTh TOJIbKO (hazoBbie (uykryarun. B atom ciaydae Ly/Lyes = Py/ Py

B pab6ore mus cayuas, xorzga dakrop P = By/P, caa6o ornnyaercs or 1, Gbuia nosydena Qopmysia, mpej-
craBjeHHas pasencrtsoM (11).

R2
<R;;> =10,986 - C2 - [, x

S\ 2 JNET 2 N 5/6
x o,stjj H[0,7—*)2+(0,624~2(*j —0,122~2JH[*—O,7j—0,4~2*(1+[*)] 1+ (D
z z z z z

+0,234-C2 - [, . 27,

rae z°=0,3- C,;% -lg/g; C2 - cTpykTypHas nocrosHHas (DIYKTYalmii se; o — BHYTpeHHMIT MacmTal TypOyJIeHTHO-
cr; H(z) — QyHKIUS BKIIOYECHMUSI.

Ha pucynKe mpejcraB/ieHbl Pe3yJIbTaTbl PACYETOB 9BOJIOIUU OTHOCUTEIBHOIO PAJAUYCa KBA3UIYYKA OT [JUCTaH-
LMY JIJIE HECKOJIbKUX BAPUAHTOB [ApaMeTPOB KBA3UIIyYKa W CPE/bl, KOT/A PEalnu3yercs yCTONYUBOE PACIPOCTPaHe-
HHME Ha NPOTSHKEHHYIO AucTaHuumio. Pacder mposegeH Ha ocHose coornomenuil (5), (7)-(11). Bapuanr na puc. 6
HpHBeJeH B KadecTBe MPUOMIDKEHHON oreHKr addeKra AJIst ciydast CHIbHOH TypOYJIEHTHOCTH MPU OTHOCUTENBHO
6ospimx sHavenusx P. g sroit curyamun (P = 3) ¢opmyaa (11) me paboraer, Heo6X0AUMO yUUTBIBATh 3P dEKT
yeuaeHust TypOyJaeHTHOro (hakTopa Ha PacipoCTPAHEHHUE KBA3UIYYKA [IPH €r0 HEJMHEHHOM COKATUH.
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SaBHCI/IMOCTb OTHOCHUTEJIbHOTO pajnyca ]CQ =r KBa3uIlyyKa OT AUCTAHIUHN NPU PaA3JIMYHbIX Ha4aJIbHbBIX HapaMeTpOB IIy4uKa

0

u cpemp: Ro=7 MM, P=1,223, C}=10" 23 (coommas kpusas), C2=0 (mynkrup) (@); Ry = 10mm, P = 1,46, Ci=

=10"" M>? (ciommas kpusas), C2= 0 (nyukrup) (6); Ry=10 MM, P=3, C2 = 5,68 10" M > (cruomnas xpusas), C2= 0

(nyskrup) (8). JlucraHuus z npejcTaBieHa B MeTpax

MdunancupoBanue. Pabora BeIoHEHAa B paMKkax roc3aganusg NOA CO PAH.

Crnucok Jureparypsl

1. Anexcumoe /.B., Babywxun II.A., 3emasnos A.A. u Op. Bimsune typOysneHTHOCTH Ha (OPMHUPOBAHNE WHTEHCHBHBIX
CBETOBBIX KAHAJIOB IIPH PACHPOCTPaHeHHN (PEMTOCEKYH/HBIX JIa3epHbIX UMITy IbcoB Ha 100-MerpoBoil Bo3ayuHoi Tpacce //

Orntrka atMocdepsr n okeana. 2023. T. 36, Ne 10. C. 811-817.

2. 3Bemnanoe A.A., T'euny 10.9., Mununa O.B. OleHKN XapaKTepPHCTUK MHOXKECTBEHHOW QuiaMeHTarun (HeMTOCeKYHIHBIX
JIa3ePHBIX MMILYJIbCOB B BO3/yXe Ha OCHOBE MOJequ OJuHOYHON (uaamenranuu // Onruka arMmocdepbl u okeana. 2019.

T. 32, Ne 8. C. 601-608.

129

A.A. 3emasinos, O./]. 3emiasinoBa

YCTOMYUBOCTh CAMOKAHAJIUPOBAHUS JIABEPHBIX UMITYJIbCOB B KEPPOBCKO-HEJIUMHENHOI TYPBYJEHTHOM CPE/IE



3. Ilempuwes B.A. O npuMeHennu MeToJa MOMEHTOB K HEKOTODbIM 3a/ladaM PacIPOCTPAHEHHs] YaCTUYHO-KOIePEHTHBIX CBETOBBIX
nyukoB // WsBectust By3os. Pagmodusuka. 1971. T. XIV, Ne 9. C. 1416-1426.

4. Tamapcxuii B.H. Pacupoctpanenne BomH B TypOyJeHTHoil aTmocdepe. M.: Hayka. [naBHag pegakius ¢GU3IKO-
MaTreMaTudecKoil mureparypet, 1967. 548 c.

A.A. Zemlyanov, O.D. Zemlyanova. Stability of self-channeling of laser pulses in a Kerr-nonlinear
turbulent medium.

The effect of self-channeling of laser pulses in a Kerr-nonlinear turbulent medium is theoretically
investigated. It is shown that there are conditions for stable nonlinear propagation of laser radiation in a
turbulent medium. The modes of weak and strong phase fluctuations of a light wave are considered. A model of
a diffraction-ray tube under conditions of fluctuations in the permittivity of the medium is used to describe the
laser beam.
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