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Bkiaa norjonieHus u3JaydyeHus cTOKcoBoil kommnoHeHTst BKP
HMITYJIbCHbIX TBEPAOTEJIbHBIX Ja3ePOB aTMOC(EPHbIMU ra3aMu
B CUTHAJ ONTHUKO-aKyCTHYE€CKOIO /IeTeKTopa
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Hucmumym onmuxu ammocghepvr CO PAH
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Merox onruko-akycriudeckoro (OA) [eTeKTHPOBAHUs NPUMEHSIETCS [JIsl MCCJAEJ0BAHUA 3aBUCHMOCTH IIOTJIO-
LIeHNs Ta30BbIX CPeJl U aTMOC(EpHOro BO3AyXa OT MHTEHCUBHOCTH JIa3epHOTO UMILYJIbCA, B3aUMOJEHCTBYIOLIErO
c rasoM [1, 2]. Masas jnmHa Ta30BOI KIOBETbI ONTHKO-aKyCTHYECKOTO JETeKTOpa MO3BOJseT Npu (OKyCHPOBKE
n3JydeHud I0oJydyaThb B MCCJe[yeMoil cpeje 3HaueHUs MHTEHCUBHOCTEH, IIPH KOTOPbIX Hapsly € U3JIydyeHHeM BO3-
Oy>KIa0IIeTO JTa3epa reHepupyeTcs cTokcoBa komnoHeHTa BKP B arMocdeproM azore [3]. Ilpu nepecrpoiike pm-
HBI BOJIHBI U3JIyYeHHS Jla3epa JUIHA BOJHBI CTOKCOBOI KOMIIOHEHTBI TaK:Ke IIePeCTPamBaeTCs M MOXKET HMOTJIOI[ATh-
cs1 MOJIEKYJIIPHBIMH KOMIIOHEHTaMH BO3/[yXa, JaBas BKJaJ B BeJmuuHy perucrpupyemoro OA curnama. B paGore
C/leTaHBl OIEHKM BEeJMYUHBI BKJIAJA 3TOTO JOHNOJHUTENbHOro moriomenHnss B OA cHTHAT IpH B3auMOJeHCTBUH
c(OKyCHPOBAHHOTO M3JIydeHHs NMIyIbCHBIX TBepgoTesnbHbIX j1a3epoB Nd:YAG u Nd:YLF ¢ BosayxoMm, comepka-
mmM MoJiekyJisipable  cocraisionime CO, CO,, CH4; CoH,, N,O, NHj npu ucnosb3oBaHHM ONTHKO-aKyCTHYe-
CKOTO JleTeKTopa.

Knwouesvie crosa: dumamenTtanus, jgasep, MOTJIONEHNE, BBIHYKIEHHOE KOMOMHAIIMOHHOE PACCESTHHE, OTTOA-
KycTnka; laser, absorption, stimulated Raman scattering, optoacoustics.

BBeaeunne

IIpu doxycnpoBKe WM KOJTMMAIUN U3IYYEHWUS] MONTHBIX MMITYJTbCHBIX JIA3€POB BUANMOTO WX OJKHETO
VK amamazona B BO3[IyXe WHTEHCHUBHOCTDh M3JyUEHUST OCTUTAET HECKOJBKUX COTeH MeraBaTT. [Ipum aTOM BO3HUKaeT
BbIHY’KIeHHOEe KoMOuHaimonnoe paccesuue (BKP) Ha kose6arenbHbIX Hepexoax MOJEKyJ asora. B rtaGimue 1
HpHBeJeHbI YyacToThl JuHuil reHepaiun JgasepoB Nd:YAG u Nd:YLF, auanasoHbl 1epecTpoOiiKyd UX 4acTOT, 4aCTOThI
cTokcoBbIX KoMmoHeHT BKP B azore n ananasoHbl uX mepecTpoiKiu.

Ta6auima 1

Tun nasepa Yacrota JII/IHI/II/I1 Jlnamazon HepeCTp?ﬁKH yac- | Ilomoca 9acToT CTOKCOBOW KOMITOHEHTBI
reHepanun, M TOTBI J1a3epa, ¢cM ' [4, 3] BKP asora, cM'[6, 7]

6925,208 4,30 4598,508 4589,908
. 7473,283 4,20 5146,483 5138,083
dﬁ(i;gig;“;g;ﬁfﬁ“ie 7583,226 4,50 5256,726 5247,726
THDOBAHHEIM HEOMIMOM) 9396,73 5,00 7070,73 7060,73
9708,738 5,00 7382,738 7372,738
10570,825 9,50 8249,325 8230,325
7299,270 12,0 4980,27 4956,27
Nd:YLF (rasep ¢ urrpmii- 7552,870 12,0 5233,87 5209,87
JINTHEBBIM (DTOPUIOM, JIETUPO- 7617,146 12,0 5298,146 5274,146
BAHHBIM HEOHMOM) 9496,676 12,0 7177,676 7153,676
9551,098 12,0 7232,098 7208,098

B o6aacTp nepectpoiiku cTokcoBoit yactorbl BKP aTX /1azepoB B a3ore MOMAAAIOT JUHUU TeHEPAIUN Psijia
MOJIEKYJISIPHBIX Ta30B, MPHUCYTCTBYIOMUX B atMocdepHoM Bo3ayxe. CIIMCOK 3TUX TA30B U 3HAYEHUS MX KOHIIEHTPA-
nuit [8, 9] nmpuBenensr B Tabuuie 2.

Ta6bauima 2

X [I/IK mMakcumanbHas pa- II/IK makcumambHas pa3oBas B
UMUYecKast
HasBanmne dopyyaa 30Bas B atMocdepe paboyeM TOMeIeHIH DoH, ppm
pMYy /] ppm MT/ M | ppm
MeTaH CH;y 50,0 75,0 7000,0 10500,0 1,7
YTapHbIil a3 CO 5,0 4,295 100,0 85,9 1,5
3THJIEH C,Hy 3,0 2,574 100,0 85,8
aMMuaK NH; 0,2 0,282 60,0 84,6 0,0005
YTJIEKUCJIbIN Ta3 CO, — 400 27000,0 14769,0 400
BOJISTHO#T 11ap H,O - - — - 7750,0
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Ha pucynke a—z nanesssx mpejcrabier KO3(DUIUEHT TOTJIONIEHNST HEKOTOPBIX aTMOC(EPHDBIX U MTPOMBDIIII-
JIEHHBIX T'a30B B 00JIaCTU 4aCTOTbI CTOKCOBON KoMioHeHTbl BKP.
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O1neHka BKJIa/Ia TOTJIOMEHUS MOJIEKY ISIPHBIX ra30B atMocdepbl HA OCHOBHOM YacToTe
JIA3€PHOT0 UMIYJIbCA M YaCTOTE €r0 CTOKCOBOW KOMIIOHEHTHI, reHEPHPYeMoii B aTMOoc]epHOM
a3oTre NpH ONTHKO-aKyCTHYECKUX M3MEPEHHSIX

ONTHKO-aKyCTHYECKUN METO I0CTAaTOYHO IUPOKO MPUMEHSIeTCS /sl U3MepeHus: HeJMHeITHOTO U MHOTO(OTOH-
HOTO TOTJIONICHUS JIA3€PHOTO M3JIy4YeHUs B MOJIEKYJSAPHBbIX rasax [1, 2]. /lig noBbleHNs HHTEHCHBHOCTH M3JIyde-
HUSI B UCCJIE/lyeMOM ra3oBoM oObeMe JasepHblil Jy4 (okycupyior B nenrpe sueiiku OA/l. Ilpu atom gocruraercs
HHTEHCHBHOCTD B o6/1acti dokyca g0 10'" Br - M, uTo cootsercTByer mpu ammrenbroctn My abcea 107 ¢ u mio-
maau ceverus mydka B obiactu ¢dokyca 0,01—0,001 eMm? sueprun  0,1—1 /Ik. DHeprusi CTOKCOBOI KOMITOHEHTBI
BKP Moker mocTHUraTh HECKOJBKUX JECSITKOB IPOIEHTOB OT dHEPTuu JiazepHoro umimyJsbca [10]. [l onenok Bkia-
na uanydenuss BKP B akycrudeckuil CUTHAl HPUMEM yPOBEHb SHEPIMU CTOKCOBOI KOMIOHEHTHI paBHbiM 10% ot
SHepruu JazepHoro umnysnbca, T.e. 0,01—0,1 /. Takoii sHeprum JOCTATOUHO /Il PETUCTPAIUU IOIJIOIEHUST MO-
JIeKyIpHbIME TazaMu Ha yposre 107 —107 oM™ [11].

Nmmnyabe naBaenus B suetike OA/]

Ap ~ k(vp) - olvy), (1)

rae k(vy) — KoappumenT moryaomenns ncereayeMoro rasa, a o(vyL) — sHeprus JazepHoOro M3JydeHHs Ha 4acTo-
e v [11].

B cayuae, korzpa BozaymHas cpega B OA/l B3auMo/ieiicTByeT ¢ Ja3epHbIM UMILYJIbCOM € YaCTOTOW V; U CTOKCO-
Boii kommionenToii BKP B armMochepHOM azore ¢ 4acToToil vg UMITYJIbC JaBIE€HUS

Ap ~ k(vp) - olvp) + k(vg) - olvs). (2)

BK.JIa[[ IIOTJIOMIEHUA Ha 4aCTOTE Vg B IIOTJIOMIEHHE Ha 4YaCTOTE vy OIIPEeAEaAeTCA COOTHOIIECHHEM

_xlvg) - olvg)
- K(VL).(;)(VL), )

rae o(vyL) n o(vg) — SHEPruM OCHOBHOTO M CTOKCOBA MMITYJIbCA.

Jlnst Nd:YAG masepa c sHeprueii B umiysbce 0.5 [k u sHeprueit crokcoBoit kommonentsl 0,01 [k u minH
BOJIH M3/Tydenus nasepa vy = 9396 cM ' 1 cTOKCOBOI KOMIOHEHTHI vs = 7065 cM ™' cyMMapHoe ToT/IomeHie Bo3IyXa
¢ conepxkanuem napos HyO, NHs, COy u CH, Ha yacroTax v; U vg OIlEHUBaeTCs, Kak

7.1
®(vp) = Kyp,0 + Knm, + Keo, + Kep, = 1,25-107"M7,

KoadduimeHTs! NOTJIONIEHNST COOTBETCTBYIOT KOHIleHTpalmsaM: doHoBas kouuentpaius H,O — 7750,0 ppm,
MaKcHMaJbHas pasdoBasg B pa6oueM momemeHnn NHs; — 84.6 ppm, CO, — 14769.0 ppm u CH; — 10500,0 ppm.

9ro0 naer snavenue A = 8,69 - 10%, nna cyxoro Bosayxa (1pu Ko =0) A =292

3akaouenne

HpOBEL[SHHbIe OIEHKHN MOKa3bIBAIOT, YTO IIPU OIITUKO-aKyCTUYECKUX H3MEPEHHUAX IIOTJIOMIEHNUA MOIIHOIO Jia-
3€pHOIro uU3JjyvdeHus cCjaeAyeT yuuTbiBaTb BKJa/l B aKyCTI/I‘{eCKI/Iﬁ CUTHaJI TOTJ0IEeHns U3JayYEHUA CTOKCOBOII KOMIIO-
HEHTbI BKP, KOTOPO€ MOJKET ObITh 3HAUUTEHHO BBIIIIE MIOTJIONIEHNST Ha OCHOBHOIT qacrore, 0COOEHHO JIJIA BJIaKHOTO
BO3/lyXa.

Baarogapuoctu. Pa6ora BeimosHena B pamkax roczajganus MOA CO PAH.
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T.A. Dick, G.E. Rizaev, 1.A. Nikolaeva, D.E. Shipilo, A.V. Koribut, D.V. Pushkarev, M.V. Levus,
Ya.V. Grudtsyn, N.R. Vrublevskaya, N.A. Panov, O.G. Kosareva, L.V. Seleznev. Characteristics of the
second harmonic generated during laser pulse filamentation in air.

In this paper generation of the second harmonic during filamentation of femtosecond laser pulses in air is
studied. Analyzing the spatial and spectral characteristics of the second harmonic, we identify key factors af-
fecting its generation, including the energy of the laser pulse, focusing conditions, and air pressure. Numerical
investigations confirm experimental observations, showing the efficiency of second harmonic generation ~ 1071°.
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