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l3yuenne cnaboCBA3aHHBIX OMHAPHBIX KOMILIEKCOB Kucaopoa (Og)s TpeicTaBisieT HHTe-
pec I aTMOChepHBIX 3a1a9, TaK KaK 9TH MOJEKY/bl SBASIOTCS J0CTATOYHO CTAOMIBHBIMU U
MOTYT JaBaTh 3HAYMTEIbHBIA BKJIAJ B HOIVIONIEHHE COJHEYHOTO M3JIYUeHHUs, OCODEHHO B YJIb-
rpaduoserooii obsnactu |[1]. Poroaus mosekysn (Oz)s NPUBOAUT K 006pa30BaHuIo B aTMocdepe
JOIOJHATEIHHOIO 030HA U aTOMOB CHHIJIeTHOTrO Kucaopoa: (Oq)e => O3+ O [2], uro okasbiBa-
et OoJibIioe BausgHUE HA (PoTOOMOIOTHYEeCcKHe Mpoliecchl. Ha JaHHbIii MOMEHT CYIECTBYeT Pl
9KCIIEPUMEHTAIbHBIX M TEOPETHIECKUX PAbOT MO HCCICI0BAHNIO (DH3UKO-XUMHYECKUX CBOWCTB
OUHAPHBIX KOMILIEKCOB KUCI0pOoa [3-7], oqHako mpupoa ux ene HeJOCTATOYHO M3YUYeHA.

Pe3ynbTraThl n3amepenuii

B mannoit pabore Obljin pOBe/IEHbI U3MEpPeHUs OOIEro COJIepKaHus KOMILIEKCOB KUCJI0PO/a B
arMmocdepe B paiione r. ToMcka ¢ UCITOIB30BAHUEM CIIEKTPAJIBHON CUCTEMbI U3MEPEHUH Ta30BbIX
arMocdepHBIX KOMIOHEHT, paspaborannoii B VHctuTyTe ontuku armocdepsr (8. M3mepenns
HPOBOJIUINCH B pAMKaX KOMILIEKCHOIO SKcIepuMenTa. [lj1g anamsa ob1ero coaepKanus uccie-
JIyeMBIX Ta30B B aTMoc(depe HCI0Ib30BaJach CIEKTPOCKONMMYEeCKass MeTOINKa, OCHOBAHHAs Ha,
Ha3eMHBIX U3MEPEHUsIX CIIEKTPOB IOIJIOMIEHUST COJTHEIHOIO U3JIydeHus armocdepoii. B pabore
[1] 6bL10 MOKA3aHo, uTo B OOsacTu 0,23—1,26 MKM HAXOASATCS JOCTATOYHO MHTEHCHBHBIE TIOJIO-
ChI TIOTJIOIIEHUS KUCJIOPOJIOCOIEPIKAIIUX KOMILIEKCOB. B Harreit paboTe creKTPhl MOTJIOIIEHWS
COJIHEYHOT'O M3JIYUEeHHs OBbLIU 3aperucTPUPOBAHBI B IIUPOKOM CIIEKTpaJibHOM jauamnasone 0.477-
1.06 MKM co cleKTpaiabHbIM paspemenneM 0.01 cM~! npu pasjuuHBIX CONHEYHBIX 3eHUTHBIX
yraax. st uccseiopanust Obljin BbIOPAHBI 110JIOCHI HOTVIOMIEHUS KOMILIEKCOB (02)2 C LeHTpaMu
A =0.630 mxm u A =0.577 MKM, a Takzke mogoca noraomenus Oz ¢ mearpom A= 0.602 MKM.

Ha pI/IC1 MMOKa3aHbl IKCIIEPpUMEHTAJJbHBIC CIIEKTPBI MPONMYCKaHUA COJTHEYHOTO H3JIYyYCHUA
komiiekcoB (Og)y u O3B uccseayemoii obsactu, 3aperucrpupoBanbie 22 mas 2012 1. g
Pa3JIMYHbIX COJTHEYHBIX 3€HUTHBIX yIJIOB. Ha pucyHke BHIHO, YTO CO BpeMeHEM IIPOIYCKAHHE
YMeEeHbIIaCTCA U3-3a yBECJIMYCHUA JJIMHbI TPACCbIl, BCJICJACTBUC YMCHbIIICHUA COJIHETIHOI'O YIJIa.

Ooiree comep:kanne B arMoCPepHOM CTOJIOE KHCIOPOIHBIX KOMILIEKCOB H O30Ha, OIIPEIeIs-
JIOCH U3 NOATOHKHN MOJI€JIbHBIX JaHHBIX K 3KCIIEPUMEHTAJbHBIM JaHHBIM METOJ0M HaWMMEHBIITNX
kBajipaToB. B kadectBe Mogesu st (Og)o0BbLTH HCMOIB30BAHBI YKCIIEPUMEHTAIbHBIE CEUeHUs
IoTJIoNIeHus U3 paborst [9).

HOFHOII.[GHI/IG CTOJIKHOBUTEJIbHBIX KOMILJICKCOB KUCJIODOda B 3TON O6JIaCTI/I IIPOUCXOIUT B
pe3yJibTare 3JIEKTPOHHBIX MEPEX0I0B ¢ OCHOBHOTO TPUILJIETHOI'O COCTOSHUS MOJIEKYJI KUCJI0POJA
Ha BO30YKJEHHOE CUHTJIETHOE COCTOSHUE.

B rabaune 1 npusegensl OC KOMILIEKCOB KUCIOPO/IA, BpeMsS PErHCTPAIMI COTHEYHBIX CIIEK-
TPOB, KOTOpbIe OBIJIM BRIOPAHBI /I PACcUeTOB, TEMIIEpATypa U BHICOTA COJIHIIA HAJl FOPH30HTOM
JIJISE KaXKJI0I0 U3MEPEHUs.

OﬂHOBpeMeHHO C HO,ZLFOHKOfI IKCIIEpUMEHTAJIbHBIX JaHHBIX IJIf aTMOCCbeprIX KOMIIJIEKCOB
(Og)2 oCyIIecTBIAIACH TTOATOHKA JJIsT 030HA. MoIe/bHbIe SKCTIePUMEHTATIbBHBIE CeYeHHUsT TTONI0-
MIeHUsT 030HA JJist oJ0Ckl ¢ meHTpoM 0.602 MM ObLau B3aThl U3 Gas3bl gaHHBIX Spectra [10].
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Puc. 1. DkcnepuMeHTaIbHBIE CIEKTPHI ponycKauusi KoMiiekcos (Oy) 1 O3 B obmactu 15500-
18500 cm~ !, saperncrpupoBamnble 22 Mag 2012 T.

Tabuna 1. Obriee cofepKalnue U YCJIOBULA M3MEPEHUs CIEKTPOB MPOIYCKAHUsS aTMOCKhEpPHBIX
KoMILIeKCOoB (Og)a

Bpewms uzmepennii, ua: mm | Temneparypa, °C | BoicoTa Obriee cosiep-
COJTHIIA JKAHUE (O2)a,
Haji ropu- | Mosiexyia? /em®*10%3
30HTOM,
rpaj.

9:30 16 35.15 1.64

9:41 16.3 36.59 1.53

10:04 16.5 39.53 1.86

12:24 18 52.65 1.41

14:00 18.5 53.05 1.48

14:42 19 50.61 1.53
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JlarHble 110 OOIIEMY COAEPZXKAHUIO O30HA, HMOJIYYEHHbIE B XOJ€ MOAIOHKH K MOJIEJIbHBIM JIaH-
HBIM CPABHUBAJINCH CO CIIyTHUKOBBIME TAHHBIMHU, 9TO CJIYKHJI0 JOIMOJHUTEIbHBIM KPUTEPHEM
npasuabHocTH onpeaerenns OC KUCIOPOIHBIX KOMILIEKCOB. B X01e pacuera morperHocTn Obi-
JIa IIPOBejieHa KOPPEKIUs IKCIEePUMEHTAJILHOTO ClieKTpa — Ipu nomomnu nporpammbl OPUS u3
CIeKTpa ObLIN YOPaHbI JIMHIH MOT/IOIIEHUS COTHETHON aTMOChepoii, 9TO MO3BOJIMIO YMEHBITHTH
MaKCHMAaIbHYIO TOIPEIIHOCTL pacueToB 0oJee 4eM B JBa pas3a.

Ha puc.2 nokasan Bpemennoii xog OC komiutekcos (Os )91 030HA, Oy YeHHBIE B X0/l HAIUX
pacdeToB, a Takzxke jganabie cuyrHuka OMI no OC ozona st 22 mas 2012 1.
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Puc. 2. OC xommaekcos (Oy)ou 030Ha, ganube cnyrauka OMI mo OC o3ona 22 mag 2012 1.

Hazemnble crieKTpockonmmiecKue u3MepeHus ¢ ucnojab3oBaaneM Pypbe- clieKTpoOMeTpa BbI-
COKOI'O pa3pelleHnsl O3BOJIAIT OIPeIenTh 0bIIne coaep:KaHus aTMOoChEpPHBIX KOMILIEKCOB
KHCJIOPOJIA U 030HA € JOCTATOYHO BBICOKOH ToOUHOCTBIO- 1-3% st o3ona u 10-15% mas (Os)s,
a TaKKe BBISBJISATH UX JIHEBHBbIE U Ce30HHbIE Bapuaruu. [lojydenHbie JaHHble MOTYT ObITH HC-
MOJIb30BAHBI JJIs 3a/a49 CIIEKTPOCKONNHA W XUMUHA aTMOChepHI.

Pabora momyepxkana rpantamu POPU, nporpammoit OPH PAH 3.9.
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Study of collision-induced oxygen complexes
Vasilchenko S.S., Serdyukov V.I., Sinitsa L.N., Voronin B.A., Polovtseva E.R.
V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

The (O3)? molecular complexes play an important role in atmospheric chemistry and ra-
diation transfer, however many properties of these atmospheric complexes are still far from
being entirely understood. The authors present the results of investigation of collision-induced
absorption of oxygen complexes (O3)? by spectroscopic technique. The absorption of oxygen
complexes (Oy)? were investigated by high resolution Fourier transform spectrometer (FTS)
IFS-125M. The FTS is used for ground-based infrared solar absorption atmospheric measure-
ments at the Zuev Institute of Atmospheric Optics SB RAS, Tomsk. The experimental system
is equipped with a sun tracker that provides continuous solar tracking throughout the day. The
FTS solar absorption spectra were recorded in the spectral range of 477-1060 nm with spectral
resolutions of 0.01, 0.1, 1.0 and 10 cm™! under clear-sky conditions. High-quality long term
measurements have been applied to determine the collision-induced absorption. The spectral
data obtained under various experimental conditions were analyzed. It was revealed, that for
measurements along the path close to the horizon there are several strong oxygen dimers ab-
sorption bands with center at 1060, 630, 577 and 477 nm as well as O3 absorption band centered
at 602 nm that was confirmed by the experimental works. Our studies have detected a seasonal
variability of atmospheric oxygen complex amount. In winter the continual absorption of Oy
species reaches 10-20 percent at 630 and 577 nm for a big solar zenith angles and 1-2 percent in
summer for a small solar zenith angles. It is shown that oxygen dimers continual absorption at
577 nm might be up to 10 percent for slant optical path of 15 km, atmospheric pressure of 760
Torr, and room temperature. It is necessary to take into account oxygen dimers absorption to
estimate realistic atmospheric concentration of O3. Error in measurement of atmospheric ozone
concentration can reach 20 percent not considering the (O3)? molecular complexes contribution
to the observed absorption.
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