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[Ipo6rema ypaneHHoro (opMupoBaHus B aTMocdepe HHTEHCHBHBIX Ja3epHBIX IIYYKOB aKTyasbHa JJI pelle-
HHS 3aja4 arMocdepHOil ONTHKYU, B YaCTHOCTH /I 30HAUPOBaHUSA arMocdepbl. B pabore skcIepUMeHTaIbHO HC-
cilefyercs BINSHIE HCKYCCTBEHHO CO3[aHHOTO TYpOYJEHTHOTO CJIOSI B HavaJe TPACChl PACIPOCTPAHEHUS M3JIyde-
HHUS Ha XapaKTepUCTUKU o6JjacTH ¢puiaMeHTalun 1 (GopMHUPOBaHNEe BHICOKOUHTEHCHBHBIX IIa3MEHHBIX M OecIlIas-
MEHHBIX KaHATOB 719 (PeMTOCEKYHIHBIX Ja3epHBIX IIyUYKOB, B TOM dUHCJIe NpH (Pa3oBOM yIpaBJIeHHH IIONepevHOI
CTPYKTYpOIi IyUka ¢ HCIOTb30BaHUEM HedopMuIpyeMoro 3epkasia. BHeceHme TypOyTeHTHOCTH NPHOIIDKAeT Hadyalo
06/1acTH MHOXXEeCTBEHHOH (pUIaMeHTaIlni K ICTOYHHKY WU3JIy4YeHHd, OJHAKO 3TO IPUOIIIKeHHe HecyIleCTBEHHO
(<10% ot gl Tpaccer). CHOPMUPOBaHHBI B Hauale TPAcchl TYPOYJIEHTHBIN CI0H MPHBOAUT K MHOTOKPATHOMY
VBeJIYEeHNI0 KOJMYecTBa JJOKATN30BAaHHBIX CBETOBBIX KAaHATOB B JJa3epHOM IIyUKe B pesKUMe ero HeJUHEIHOro pac-
IPOCTPaHEeHNS B Bo3AyxXe. [IHTeHCHBHOCTh H3JIy4YeHHS B ITUX KaHaJaX JOCTAaTOYHO BeslUKa [JIS BO3OYXKAEHHT
IBYX(MOTOHHOH (PIyopeclie NN, T03TOMY IIyUKH TaKoi CTPYKTYPBI MOIYT ObITh HCIIOJIb30BAHBI [/ 30HIUPOBAHII
IPUPOJHOTO U aHTPOIIOTEHHOTO a3pPO30.JIA.

Katouesvie cno6a: yabTpakopOTKUil Jia3epHbI MMITYJIbC, BBICOKOWHTEHCUBHBIE CBETOBblE KaHAJbI, TypOy-
JIEHTHOCTh, MHOKecTBeHHast (puiamenrtanus; ultrashort laser pulse, high-intensity light channels, turbulence,

multiple filamentation.

Beegenue

ABnenue punamenrtay GeMTOCEKYHHBIX Ja3ep-
HBIX UMITYJIbCOB CONTPOBOsKIaeTCS (POPMUPOBAHIEM TLIIA3-
MeHHBIX KaHAJIOB, CBepXyIIUpeHeM YacTOTHOTO U YIJIO-
BOTO CIIEKTPOB HUMILyJIbCa, TeHepalllell TepareplioBOTO
U3JIydeHUs, KOMIIpeccHell CBETOBOTO MMITYJbca, TeHe-
panueil CylepKOHTUHYaJIbHOTO WU3JIy4eHUS U KOHHYe-
cKkoil amuccuu, popMUpOBaHUEM BBICOKOMHTEHCHBHBIX
c1a60opacxoAIIXcs MOCThUIAMEeHTAIINOHHBIX KaHATOB
1 IpyTUMH HeJuHeiHo-onTndeckuMu addektamu. B yc-
JIOBUSIX JIa3epHOU (pUIaMeHTaIli B BO3/yXe COXPaHI-
I0TCA TIOCTOSIHHBIMU 3KCTPEMaJbHO BBICOKHME 3HAUYEHUS
NIUKOBOIl HMHTEHCUBHOCTH U3JIy4eHUs Ha J0CTaTOYHO
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TpoTsKeHHON auctaniuu. [Ipn duraMeHTanm crexTp
JIa3ePHOTO M3JIyYeHUs 3HAUYUTEJNBHO YIIUPSIETCS. ITO
CBOWCTBO MOKHO UCIIOJIb30BATh B PA3JIMYHBIX aTMocdep-
HBIX MPUJIOKEHUSIX, B YACTHOCTHU JJISI TUCTAHIIMOHHOTO
O6HApY:KeHUS W XUMHYECKOTO aHATHN3a aTMochepHBIX
aspo3soueit [1].

Bpicokass MONTHOCTh (heMTOCEKYHIHOTO JIa3ePHOTO
UMIYJbCA CIOCOOCTBYET Pean3alinii MHOTO(OTOHHBIX
TIPOIIECCOB B Cpejle, TAaKNX KaK (DJIyOpecIieHINs U 9MHUC-
CHOHHOE CBeUeHUe BeIeCTBa, YTO PACIINPSIET BO3MOXK-
HOCTH JUCTAHIUOHHOU (heMTOCEKYHIHOU TUATHOCTHKU
KOMIIOHEHTOB aTMocdepsl [2—9], B ToM uucie B pe-
JkuMe (opMHUpoBaHUS OGeCIIa3MEeHHBIX KAaHAJIOB IIPU
pacmpoctpasennu ummyabca [10, 11]. 3Ti cBeToBBIE
KaHaJbl MMEIOT TaKyIo jKe Majylo pacXoAUMOCTDh, Kak
u moctumiamentanuondbie [11, 12]. Ecm onu moma-
JaloT B cpedy ¢ OOJBIINM, YeM y BO3AyXa, HeJTWHel-
HBIM K03(hPUIMEHTOM TpPeTOMJIeHHS W TP 3TOM 006-
JIACTh (pUIaMeHTAIUU B JaHHOI cpele ¢opMupyercs
B BHJE INOJOT0 KOHyca, TO, KakK OBbLIO IOKa3aHO
B [10, 13], UHTEHCMBHOCTh B KaHaJIaX COCTaBJISET IIO-
psanka Heckombkux TBt/cm? Dt cBoiicta (BbICOKAsS
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HUHTEHCHBHOCTbD M Majiasg PacXOAUMOCTb) GeCIlia3MeH-
HBIX CBETOBBIX KAHAJIOB IIPEJCTABJISIOT GOJIBINOI IpaK-
THYeCKUil nHTepec sl (PEMTOCEKYH/HON ANCTAHIIMOH-
HOH JMarHOCTHKM, a TaKKe OTKPbIBAIOT IE€PCIEKTHBBI
UX WCIIOJb30BAaHUS KaK CPeJCTBAa JOCTAaBKU WHTEHCHB-
HOTO MIMPOKOIOJOCHOTO M Y3KOHAMPABIEHHOTO M3JIY-
YeHUs Ha GOJIbINNE PACCTOSHUS B aTMocdepe.

YBenmuveHne ymcja TaKAX KaHAJIOB MOXKeT OBITh
JIOCTUTHYTO IIyTeM HCKYCCTBEHHOTO CO3/aHus obJacTeit
ontideckoit Typ6ymnentHoctH [14]. M3BectHO, 4TO aT-
MocdepHas TypOyJeHTHOCTh BBI3BIBAET (MJIYKTyalnn
HOKa3aTeJIsl TIPeJIOMJIEHNsT BO3YIIHOII cpe/ibl U BHOCUT
ncKakeHus B (has3oBbIil 1 aMILIMTYAHBIH TpoduIn cBe-
TOBOTO TIOJISI UMITYJIbCA, YTO TPUBOIUT K (DJIYKTYAIISAM
UHTEHCHBHOCTU B TONEPEYHOM CEUYEHUH IyYKa U WUHI-
IUHUPYeT 3apokIeHne ¥ (HOPMIPOBAHNE TIJIa3MEHHBIX
(mTaMeHTOB U MHTEHCUBHBIX GeCIJIa3MeHHBIX CBETOBBIX
KaHajoB. Panee Teopermdecku [15—18] m axcnmepumen-
TaJbHO [19—21] 6bLTO TTOKa3aHO, YTO HaJUYKe HEOHO-
POZIHOCTEIl B JIA3€PHOM IIy4Ke WM CpPejle PacipocTpa-
HEeHUsI, B TOM 4ncje TYpOyJEeHTHOCTH, CTHMYJHPYeT
6oslee paHHee MosIBIeHNe (PIIAMEHTOB.

HecMoTpst Ha 60JIbIIIOE KOJTUYECTBO HAYYHBIX pa-
60T o (pUTaMeHTAIH YJIbTPAKOPOTKUX Ja3ePHBIX UM-
MyJbCOB B TypOyJieHTHOU atMocdepe, OMyOIIMKOBAaH-
HBIX K HACTOSIEMY BpeMeHH, sMIUpUYecKoil MH(Op-
Maluy O BJMSHUU ONTHYECKOH TypOyJeHTHOCTH Ha
JICTAHIMIO CcaMO(MOKYCUPOBKU U KOJHYECTBO WHTEH-
CHBHBIX CBETOBBIX KAHAJIOB HEOCTATOYHO.

Ilestb paGoThI — HCCJIEJOBATD BJIMSHIE HCKYCCTBEH-
HO CO3[JAHHOTO TYypOYJIEHTHOTO CJIOSI B HAayajle TPACChI
PACIIPOCTPAHEHNST W3JYYeHUsI HA XapaKTEePHCTHKU 06-

8*

Jacti puaaMeHTauu u (HOPMIPOBAaHNE BBICOKOWHTEH-
CUBHBIX TIJIA3MEHHBIX W OeCITa3MeHHBIX KaHAJIOB JIJIS
deMTOCeKyHIHBIX Ja3epHBIX ITYYKOB, B TOM YUCJE TIPU
¢a30BOM yTIpaBIeHUU TIOTIEPETHON CTPYKTYPOW IIydKa
¢ ToMolIbio /1ehopMHUPYEMOTO 3epKaJa.

Omnucanne IKCIIEpUMEHTa

OxcnepuMeHTbl Ha 100-MeTpoBoii Tpacce TPOBO-
nunch Ha crenge <«@DeMToceKyHaHas arMocdepHas
ontuka> MOA CO PAH, kortopslil BKJIOYaeT B ce6sa
TepaBaTTHBII HCTOYHUK Ja3ePHBIX MMIIYJbCOB, a TaK:Ke
KOMILIEKT M3MePUTEJbHON M PerucTpupyloleil anmapa-
TYPBI TSI M3MePeHNsI IPOCTPAHCTBEHHBIX, BPEMEHHBIX,
HEPTreTHYeCKNX W CIEeKTPAIbHBIX XapaKTePUCTUK M3JIY-
yennst. CxeMa 5KCIepUMEHTa MpecTaBaeHa Ha puc. 1.
VYBemdyeHne HaYaJIbHOTO [UHaMeTpa IIyYKa B [[Ba pasa
OCYTI[ECTB/SAJIOCh € TIOMOIIBIO TeJIeCKOIa, COCTOSIIEro
u3 nedokycupytomiero 2 n ¢GoKyCHPYIOIIETo 3 3epKal.
[lna cospanusg TypOyJIeHTHOTO CJIOS B Hayajle TPACCHI
WCTOJIb30BATACH JM3eJbHAS TelloBasg Tymika 8, KOTo-
pag pacmoJsiarajach Ha paccrostnuu 19 M ot medopmu-
pyeMoro 3epKaja, HalpaBsAJach COOCHO Ja3epHOMY
myyky u ¢dopMupoBaga 067acTb TYpOYJIEHTHBIX BO3-
MYUIEHUH JIHHON ~ 5 M.

IKCIIePUMEHTHI TIPOBOAMINCH [T IYyYKOB JHa-
MeTpoM 2,5 u 5 cM. IToCKOJIBKY TelioBas MyIliKa BHO-
CUjia B CPely He TOJIbKO TEILIOBYIO, HO U BETPOBYIO
TYpOYJIEHTHOCTD, [/ BbIJEJEHUs BIUSHUS KasKIOH
U3 3TUX KOMIIOHEHT BMECTO TeIIOBOII CTaBHJIACH BeT-
poBag myimka 8%, TeHepupyOIlas BO3IYIIHBIA MTOTOK

Puc. 1. CxeMma skcnepumenta: { — Ti:Sapphire-nazepubiii kommieke (ainHa BoaHbl 800 HM, YacToTa IOBTOPEHHSI MMITYJIbCOB
10 T, smeprus go 40 MJIK, AMHTeTbHOCTh UMIyJTbca 65 ¢, AmaMeTp TyuKa 2,5 cM Ha ypoBHe €2); 2 — cdepHieckoe 3epKao
¢ paauycoMm kpuBusubl 100 cM; 3 — cdepuieckoe 3epkano ¢ paauycom kpuBusub 200 cM; 4 — medopmupyeMoe 3epraio U-Flex-
56-MDL-57 (d = 5,6 cm); 5 — reneckon Hpiorona (mapaGommueckoe sepkaio d = 20 cM, ¢dokycHoe paccrosiHue 68 cMm); 6 —

cekrpomerp Maya2000Pro; 7 — cBeroBox; 8§ —

terioBag nymka Kerona P-2000E-T (16,5 kBt, TeMmiepaTypa Ha BBIXOJ€e U3 CO-

mia 370 °C), 8* — Berposas mymka BOSCH-3000; 9 — He—Ne-nazep JDS UNIPHASE 4 MBr; 10 — ¢orocHUMOK Kopupopa

(100-meTpoBas tpacca); 11 — dorokamepa Pentax K-3 (25 MII) c o6bertnBoM Pentax100 MacroWR; 12 — cpena, comepskamast

R6G u ypanumn; 73 — CCD-kamepa <«Andor Clara» (1392 x 1040 nnkceneit, 16 6ur/mnukcenp); 14 — TOABUKHBIA 3JKpaH
(cM. 1BeTHOI puCcyHOK Ha cafite http://iao.ru/ru/content,/vol.36-2023/iss.10)
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cropoctbio 80 M/c. Ilox meficTBUEM TOJBKO BETPOBOIL
KOMIIOHEHTB! (QIYKTyaIliii MHTEHCHBHOCTH B CEYeHUN
IyYKa He Ha6JI0JaJI0Ch.

PesyabraTsl u 00Cy:K/1€eHHE

BimmsHne TypOyJI€HTHOCTH Ha TOIEPEYHYIO CTPYK-
TYpy HU3KOMHTeHCHBHOTO Tyyka He—Ne-yazepa usrio-
cTpupyeT puc. 2. B riagkuii rayccoB npoguib Imydka
(puc. 2, @) TypGyJeHTHOCTh BHOCUT HEOJHOPOJHOCTH
uHTeHcuBHocTH (puc. 2, 6), cBssaHHble ¢ (ayKTya-
IUSIME TIOKa3aTelisl TIPeJIOMJIEHHsT Cpelbl B TypOyJIeHT-
HOM cJioe. [lnst MomrHoro mmmyJbca Ti:Sa-masepa ati
aykTyanun SBISIOTCSA «3aTPaBOYHBIMU> It (HOPMH-
pOBaHUS IUIa3MeHHBIX ((DUIaMEHTOB) U WHTEHCHBHBIX
6ecrtasMeHHBIX KaHauoB [17]. Ha puc. 2, a, 6 mokasa-
HBI TIyYKU JHaMeTPOM 5 ¢M B cpejle 6e3 TypOyJIeHTHO-
CTH, a Ha puc. 2, 6, 2 — Te Ke MYYKU I0CsIe TIPOXOK-
JleHus TypOyJIeHTHOro ¢Josi. BIIHO, 4TO HalM4ue CJIos
C TEIIOBBIMU HEOJHOPOJHOCTSMU IOKA3aTessl MPeoM-
JIEHUsI IPUBOJAT K pasbuennio my4ka Ti:Sa-masepa Ha
cyOIyYKH, IPU 3TOM BeChb IYYOK, 4TO BaXKHO, COXpa-
HgeT cBoio ¢gopMy. CHUMKH c/eJlaHBl ¢ IOMOIIBIO (o-
tokamepsr 11 (puc. 2, a, 6) n CCD-kamepsr 13 ¢ akc-
nosurmeit 100 mc (puc. 2, 6, 2).

Ha puc. 3 u 4 nokazano Biusinue TypOyJeHTHOTO
c70s Ha TOJIOXKeHHe Hadajga 06JacTH MHOXKeCTBEHHOI
dunamentarun (OM®D) U KOJINYECTBO KAHAJIOB JUJIst
nyuykoB u3aydeHus: Ti:Sa-ymazepa ¢ rayccoBbiM npodu-
JIleM naMeTpoM 2,5 1 5 cM. BHeceHHas TypOyJIeHTHOCTD
TMPUBOANT K TpUOMILKeHno Havasa OM® k HCTOYHH-
Ky M3JIy4deHHs, 4TO BUJIHO Ha puc. 3, a u 4, a. OgHa-
Ko cokpaienue gucraniun (D) go navasa OM® mpu
HaJIMYNHA TYpOYJIeHTHOCTH He CYNIeCTBEHHO B MAacIITa-
6e tpacenl (< 10% or gnuHbL Tpacesl). DoJiee BasKHbIM
SBJETCA TO, YTo c(OPMUPOBAHHBIN B Hauase TPACCh
TypOYJIEHTHBIH CJIOIl IPUBOJUT K MHOTOKPAaTHOMY yBe-
JIMYEHNI0 KOJMYeCTBA MHTEHCUBHBIX CBETOBLIX KAaHAJIOB
Ha IIPOTsKeHHol onrnyeckoil Tpacce (~ 100 Mm).

Pazmmune Mexay HIaMEHTOM I HMHTEHCUBHBIM
CBETOBBIM KaHAJIOM 3aKJio4aeTcsl B IepByIO ouepelb
B HAJIWYNU B (prylaMeHTe IJIa3MEHHOTO KaHasta. B cBe-
TOBOM KaHaJjle UHTEHCHBHOCTb Ha HECKOJDbKO HOPSKOB
HIDKe, 4eM B (puIaMeHTe, U ee HEJOCTAaTOYHO JJII MHO-
TOo(POTOHHOI WOHM3AIMK CPeAbl, HO JOCTATOYHO I
yAepKaHUA Masloil pacXoAMMOCTH KaHasIa 3a c4eT Kep-
poBckoil HenuHeliHocTH. C TOUKH 3peHHs] peTHUCTpHpye-
MBIX B 9KCIIEPUMEHTe XapaKTepPUCTUK OTJINYUe BBLICOKO-
MHTEHCUBHOTO GecIlIa3MeHHOTO KaHaja oT (uraMeHTa
COCTOUT B TOM, 4YTO, BO-TIEPBBIX, B HaIpaBJIeHUH,

4

2

Puc. 2. Tlpodurs myuka usiayuenus He—Ne-nmaszepa (a, 6) u Ti:Sa-nmasepa (smeprua ummysbca 24 m/[x) (B, T) auaMerpom
d = 5 cM B cpesie 6es TypGyJentHoctr (g, 6) U TOC/e TIPOXOXKIAeHNUs Typ6OyaenTHoro caos (6, 2) (cM. LBeTHOl PUCYHOK Ha cafite
http://iao.ru/ru/content,vol.36-2023/iss.10)
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Puc. 3. 3asucumoctb Hauana (CILIONIHBIE KPHBbIE) M KOHIA

OM® (urrpuxmyHkTupHast kpuBas) (4) U KOJHYeCTBA KaHa-

s0B (6) or sHepruu (PeMTOCEKYHHOTO Ja3epHOTO MMILYIbCa

npu Hamuunu (—€—) u orcyrcrBun TypOyJeHTHOCTH (—8—)

g mydka ¢ d = 2,5 cM; ITPUXOBbIE TPAMblE — HWHTEHCUB-
HbIe CBETOBbIE KaHAJBI

MEPIEHINKY/IIPHOM — PACHPOCTPAHEHUIO  HMMILYJIbCa,
He HabJofaeTcst 6e1o-ToJIy60e CBedeHUe MOJIEKYJISIPHO-
TO a30Ta, BO-BTOPBIX, HE DETHCTPUPYETCS XapaKTep-
HBIIl aKyCTHYECKUIl CHUTHAJ TPH BHECEHHH B IYyYOK
6esoit 6ymMarm ¥, B-TPETbUX, OTCYTCTBYeT KOHWYECKas
aMuccHs, HabmogaeMass Ha aKpaHe Tocse obiacTi dhu-
JIaMEHTaIliH.

Eciu B HavaJlbHOM Iy4YKe MPHCYTCTBYET 3JLIMII-
THYHOCTh ¢ Koabduimentom cxkatus kR = b/a ~ 0,98
(b 1 a — manasg u GoJblIas MOLYOCH JJLIUIICA COOTBET-
CTBEHHO), TO Ha KOHEYHOM 9Talle PaCIPOCTPAHEHHSI
nyuok Tpancopmupyerca (cM. puc. 2, ), B JaHHOM
cJly4ae BBITSTUBAETCS B FOPU3OHTAIbHYIO JTUHUIO. Bo3-
MOkHBI (M HaMH HEOJHOKPAaTHO HalJIofauCh paHee)
un uHble TpaHcdopmanun mydka. [Ipum BHeceHUUm Typ-
6yJeHTHOCTH (hopMa TMy4YKa HE MEHSIETCSI TaK CUJIBHO
u GoJibllle TTOXOKAa Ha TepBOHAYANbHYI0 (popMy Iyuka
kak nesoro (puc. 5).

Panee mamu 6bL10 mokasaHo [11], uro mHambosee
YCTOWYMBBIME K UCKAKEHISAM (DOPMBI IIPU PaCIpoOCTpa-
HEeHUW B cpelle ¢ KyOWMYHOI HeJIWHEIHOCTHIO SBJIAIOT-
cs MYYKH C KOJIBIEBOI CTpyKTypoii. /lasa ¢popMmupoBa-
HUSI TaKOH CTPYKTYpPbI B HAIMUX 3SKCHEPUMEHTAX WC-
nosb3oBaock gedopmupyemoe sepkaio 4 (cm. puc. 1)
¢ 57 ympaBiseMbIMH 3ieMeHTamMu. Ha pmce. 5 mpen-
CTaB/ieHa TOMEPeYHast CTPYKTypa MydKa, PaclpocTpa-
HgIoTeToca B cpefie 6e3 TypOyJEeHTHOCTH W TIPU HaJIN-
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Puc. 4. 3aBucumoctb Hawata OM® (a) u KolmvecTBa KaHa-

s0B (6) or sHeprun (HeMTOCEKYHIHOTO Ja3epPHOr0 UMITY.JIbCA

npu Hammunu (—€—) u orcyrcrBum TypOyJeHTHOCTH (—8—)
IUISL IydKa HaMeTpoM 5 cM

4pn TypGy/IeHTHOro ciost. CHUMKH 3aperucTpHpPOBaHbI
dororamepoii 17 (cm. puc. 1) npu skcnosuuuu 1,10 c,
YTO MO3BOJMSAI0 (PUKCUPOBATh U306 pakeHNe TOMbKO O/

HOTO UMILyJIbCa.

a 6

Puc. 5. Ilonepeunas crpykrypa myuka ¢ d = 5 cM (9Heprus

ummyabca 24 M/I3x) Ha paccrosHun 28 M 0T AepopMUPyeEMOro

3epkasa B cpefie 6e3 TypOyaentHocTn (@) U moce TpoXosK/ie-
Hus TypOyJIeHTHOTO o (6)

Ha puc. 6 mokaszaHa 3aBUCHMOCTb KOJIUYECTBA
UHTEHCUBHBIX CBETOBBIX KAaHAJIOB OT PACCTOSHUA 0
nTedopMupyeMoro 3epKaja JJg KojblleBoro myuka. Ha
Ka)k/IOM OTMEYeHHOM Ha IIKaje PACCTOSHUN PerhCTpH-
POBAJIOCh HECKOJIBKO [eCATKOB CHUMKOB, II0 KOTOPBIM
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OTIpe/Ie/IsIJIOCh YNCJI0 MHTEHCHBHBIX CBETOBBIX KaHAJIOB.
3a onTHyecKuil KaHaJl IPUHHUMAJACh IIPOCTPAHCTBEHHO
JIOKQJIM30BAaHHAsT «Topstdasg 06JacTb» HA CHUMKe, HH-
TEHCUBHOCTb B IIpeie/lax KOTOpOil Obllia He HIKE OJ-
HOIl JecAToil OT YypoBHA a06COJIOTHOIO MaKCHMyMa IIO
BCEMY CHUMKY.
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Puc. 6. 3aBHCHMOCTb KOJIMYECTBA KAHAJIOB B IOIEPEYHOM Ce-
YEeHHH KOJIBIEBOTO Iy4YKa ¢ d = 5 CM OT pacCTOSHUSA 10 [e-
dopmupyemoro sepkana (sHeprust ummyabca E = 24 m/[x)

BugHo, 4TO KOJMYECTBO KaHAJOB B KOJIBIIEBOM
IMy4YKe TIPH OTCYTCTBUU TYpPOYJIEHTHOCTH G6O0JIbINe, 4eM
B TayccoBoM Tryuke. [Ipm BHeceHHHm TypOyJTeHTHOCTH
TIpEeBBINIIEHIe CTAHOBUTCSA ellle Gojiee 3HAYNTETHHBIM.
W3 cpaBHeHMs1 JaHHBIX Ha Tpadukax 4, 6 u 6 BUHO,
YTO KOJIMYECTBO KAHAIOB B IMy4YKe yBeJIU4YUBaeTcs 60-
Jlee YeM B TPU pas3a IPHU PABHOW 3HEPrHH HMMILYJIbCA.
KonmyecTBO KaHAJTOB B KOJIBIEBOM ITydyKe TIpU HAJIU-
ynu TypOyreHTHOCTH B 12 pa3 6osble, 4eM B raycco-
BOM TIy4yKe TIpH ee OTcyTcTBuH. [Ipm sTOM B Havase
Tpacchl KOJMYECTBO KAHAJIOB B YCJIOBUAX TypOyJeHT-
HOCTH B HECKOJIbKO pa3 IIPeBBIIaeT KOJUYECTBO KaHa-
JIOB B cpefie Ge3 TypOyJeHnTHoctu. Hachiienne pocra
YHcJa KaHAJNOB MPH HAJNYUU TYypOYJEHTHOTO CJIOS
MPOUCXOMUT HA MEHbINell MUCTAHIMK, YeM B HEBO3MY-
IEeHHOI cpejie.

B kayecTBe mpuMepa BO3MOKHOTO HUCIIOJTb30BaHUS
JIa3epHOTO Iy4YKa CO CTPYKTYpOil, dopMupyemMoii mpu
HaJMIUN TypOYJEHTHOTO CJIoS B HadaJle TPacchl pac-
TpocTpaHeHus, ObLTH TIPOBeleHbl U3MepeHUs (JIyo-
peciieHInn pacTBopoB pogamuna 67K u ypanuna (8 KoH-
nentpaiuu 0,4 T/71) IO cXeMe 30HAMPOBAHUA I
MOHOCTATHYHOTO Jingapa ¢ 6a3oif 15 ¢cM ¢ HCIoJb30Ba-
HUeM Tejeckonma HbioToHa 5 m crekrpomerpa 6 (cM.
puc. 1) ¢ paccrosgaua 100 M, BpeMsI HaKOILJIEHWsI CHT-
Hama 10 ¢ (100 a3epHBIX UMITYJIbCOB).

Ha puc. 7 npuBesieHbl ceKTPbl (PJIyOpecieHITnn
ponamuta 6K (@) u ypanuna (6), MHAYHMPOBaHHOI
UHTEHCUBHBIMH CBETOBLIMH KaHAJTaMH Ha yIaJeHun
100 M oT BCTOYHUKA U3JIyUYeHHU:I.

OueBUIHO, YTO CBeYeHHe B BHAUMOII o6JjacTn
CIeKTpa MOXKeT ObITh BO3OYKIEHO U3TydeHUeM OJITK-
mero MK-amama3oHa TOJBKO 3a cUeT MHOTO(OTOHHOTO
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Puc. 7. Cnekrpsl dpayopectientiuu pogamuna 65K (@) u ypaunu-
Ha (6), BO36YK/IeHHON MHTEHCHBHBIMU CBETOBBIMH KaHaJaMHU
Ha yaanenuu 100 M OT UCTOYHMKA U3JTyUeHHS

HorJolleHusl. ITO, B CBOIO OYepe]b, O3HAYAET, YTO
B c(hOPMUPOBAHHBIX B Hadajle TPACCHI MHOTOUNCTIEHHBIX
CBETOBBIX KaHAJIaX 3a CYeT MX MaJoil pacXoAnMOCTH
MHTEHCUBHOCTb HAa GOJIBIIIOM PACCTOSTHUU OT MCTOYHHKA
U3JIyYeHUsT COXPAHSETCST JIOCTATOYHOH [ BO30YXKe-
HUS (JIyOpeCIeHINN.

3akaoueHue

[IpoBenenHbBIE HCCIEAOBAHNS TTOKA3AJIH, YTO cHOP-
MUPOBAHHBIN B Hadajle ONTUYECKOH TPacchl JIOKAIU30-
BaHHDIH TypOyJeHTHBIH CJI0ifl TMPHBOANT K KPAaTHOMY
YBe/IMYEHUIO KOIMYecTBa NHTEHCUBHDBIX KaHAJIOB B IIyY-
Ke MOIIHOTO (peMTOCeKyH/HOTO U3JIyUeHHI 32 cueT Ha-
Be/IeHHBIX HEOJHOPOAHOCTell MoKa3aTess IpeaoMJIeHHs
BO3/[yXa. IJTH HEOAHOPOJHOCTH UHUIMUPYIOT BO3MY-
LleHUs B paclpe/ieJleHNd UHTeHCHBHOCTH HU3JIy4YeHHs,
KOTOpble 3aTeM YCHJINBAIOTCS U TPaHC(OPMHUPYOTCS
B WHTEHCUBHBIE CBETOBbIe KaHAILI TIPH HeJNHEeHHOM
pacIpocTpaHeHUN IIydka Ha BO3AYIIHOII Tpacce B pe-
JKuMe caMO(OKYCHPOBKH M (uraMeHTarnu. JlaHHbBIE
CBETOBblEe KaHa/bl SBJAIOTCA JAOCTAaTOYHO MHTEHCUB-
HBIMH [JsI TOTo, 4To6bl Ha paccroguun 100 M oT wuc-
TOYHMKA WU3JIy4eHUs WHUIUUPOBATb ABYX(OTOHHYIO
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(pryopecueHnmio pacTBOpoB Kpacureseil, Koropas Oblia
3aperuCcTPUPOBaHA JAMCTAHIINOHHO TI0 JINApHOW cXeMe.
YBenmyeHne KoJIM4ecTBA MHTEHCHBHBIX CBETOBBIX Ka-
HAJOB NPUBOJANUT K YBeJINYEHHIO CUTHAIA JBYX(OTOH-
HOI JIyopeciieHInn.

Hapsay ¢ Typ6yJIeHTHOCTDIO, YUCJI0 06Pa3yIoNnX-
Cs1 CBETOBBIX KAaHAJIOB MOXKeT OBITb YBEJINYEHO IyTeM
(azoBoit MogyIAIIIN (DEMTOCEKYHIHOTO UMITYJIbCA, TIPH
KOTOpO#t (POPMUpYeTCs Ja3epHblil Iy4oK ¢ MHOTOKOJIb-
LIeBOH CTPYKTYpOIi.

O6Hapy:XKeHHOe MHOTOKpPATHOe yBeJIWdeHHe KOJIH-
YecTBa BBICOKOMHTEHCHBHBIX CJIA60PACXOIAMINXCS CBe-
TOBBIX KaHAJIOB IIpe/CTaBJAeT MHTepecC AJA 3a7ad [IC-
TAaHIMOHHON JAMAaTHOCTHKU aTMocdepbl U yAaleHHOI
TPAHCIIOPTUPOBKU JIa3ePHOTO M3JIy4eHHs BBICOKON MH-
TEHCHBHOCTH.

BaarogapHoctu. ABTOpBI BBIpakatoT OGJarojap-
HOCTB TIpodeccopy, AOKTOPY (DU3UKO-MaTeMaTHIeCKUX
Hayk [O.9. Teiiniry 3a akTuBHOE OOCY:K/EHWE Pe3YJIb-
TATOB W TIOMOIIb B TOJITOTOBKE CTATHH.

@DunancupoBanue. liccreoBaHnsa  BbHITIOJTHEHBI
B paMKax rocyaapctBerHoro 3aganug MOA CO PAH.
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Remote control of intense laser beams is an important problem of atmospheric optics. It is of special inter-
est for atmospheric sounding, where turbulence can affect beam propagation. We experimentally study the ef-
fect of a turbulent layer produced at the beginning of a laser radiation propagation path on the characteristics
of the filamentation domain and generation of high-intensity plasmaless channels for laser beams 2.5 and 5 cm
diameter, including under the phase control of the transverse beam structure with a deformable mirror. Turbu-
lence leads to the approach of the beginning of multifilamentation domain to the radiation source, which is,
however, insignificant (<10% of the path length). More important that a turbulent layer formed at the begin-
ning of the path results in a multiple increase in the number of intense (mean intensity is ~ 10" — 10> W /cm?)
light channels in a laser beam during its nonlinear propagation, which induce two-photon fluorescence of dyes
at a distance of longer than 100 m from the radiation source with the signal level sufficient for its recording by
the lidar scheme. Hence, this laser beam structure can be used for sounding natural and anthropogenic aerosols.
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