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IToromnenre MOHOKCUIOM yriiepoa npu yUIMpeHUun ero JTUHUIM AProHOM pacCMaTpHUBa€TCA Ha OCHOBE aCHUM-
MITOTUYECKOI TeOpHUU KPbLIbEB muHuii. HaiigeHbr IlapaMeTpbl KOHTYpa JIMHUU, CBA3aHHbIE C KBAHTOBBIM IIOTE€HIMA-
JIOM MEKMOJIEKYJIIPHOIO BSHHNIO,IefICTBHﬂ, OIIMChIBalOIIEero IIorJomieHrne B KOPOTKOBOJIHOBOM KpbLile BpalllaTeJsb-
Hoii mojockl CO. IdToT KOHTYD HCIIOJIb30BaH VI pacueTa KOHTUHYAJbHOTO IIOIJIOLIEHUA B AJTMHHOBOJHOBOM KpPbI-
Je BpaH.[aTeJIbHOﬁ II0JIOCBI, TIPUBOJA K COTJIACHUIO C 3KCIIEPUMEHTOM. HOJIy‘IeHHI)Iﬁ KOHTYP MOXeT ObITh IIpUMeHeH
JUIL OLIEHKU KOHTUHYAJbHOTI'O IIOTJIOIIEHUS CO Ipu yHIMpeHun aproHoM B IIpe/esiax BpamaTeanoﬁ moJiocbr CO.

Knwouesvie cnosa: VIK-normomieHe, MOHOOKCHU] yIJIepoJa, YIINpeHNe aproHoM, Kpblibs juHuii; IR absorp-

tion, carbon monoxide, broadening by argon, line wing.

BBeaeunne

WN3yuennio JuHMT Kore6aTe bHO-BpAlIaTeTbHBIX
moJioc MoHOKcHaa yriepoga CO yaessnoch 3HAYH-
TeJIbHOe BHHMMaHue HauuHasl ¢ cepequHbl XX B. Ilpen-
METOM HCCJIeIOBaHWi OBLIN TOJIOKEHWS, MHTEHCUBHO-
CTM ¥ TIMPHUHBI JUHUN, a Takke QopMma JuHUil 1Ipn
yaaneHnn oT ux 1eHtpos (cM., Hampumep, [1]). Vco-
BepIlleHCTBOBaHHAs alaparypa I03BoJIsieT HaGJII0IaTh
ToHKIE 3(D(EKTDbI, MoJ06HbIE TIEpeX0/iaM C HHBEPCHBIM
pacuierienneM B KoMiuiekcax [2]. KBaHToBo-MexaHm-
YecKIle pacueTbl XapaKTePHCTHK B3aNMOJIENCTBUST IBYX-
ATOMHBIX MOJIEKYJI CTAHOBATCS [OCTaTOYHO YCIIEIIHBI-
mu [3] OGuaromapsg WCIOJIb30BAaHUIO PACCUUTAHHBIX
¢ Xopolieit TOYHOCTBIO ab initio TOTEHIHNATbHBIX II0-
BepxHocTeil [4]. [loBemenuio koadduitmeHTa MOTIO-
nieHus: B KppuibsiX mosioc CO TOCBSIIEHO CPaBHUTEb-
HO HEMHOTO PabOT, XOTS ITIepBble PE3YJbTATbl U3MeEpe-
HUIl B 9TOM HalpaBJIeHUN JaHbl y:ke B ctatbe [1]. Tak,
B [5] moxa3aHbBI AaHHBIE TIO TOTJIOMIEHUIO B KPbLIE IO-
gocbl 1—0 Mousekysnpl CO B cMmecax CO c¢ aproHom
u reaneM. B [6] uaMepeHus: MOTJIOIIEHUS TIPIBEIEHDBI
g kpbpuibeB nonoc CO 1-0, 2—0, 3—0 mpu camo-
VIIUPEHUU U TPU YITUPEHUU TeTUEM.

WccneoBanuio MOTJIONIEHUST BO  BpalllaTeJabHOM
nojoce CO Takike IIOCTOSTHHO Y[IeJsieTcsl BHUMAaHUeE.
BpamarespbHble 4YacTOThI u3Mepsianch B [7] u masee
npofoKam yrouatbesa (eMm., Hampumep, [8]). Uso-
TonHble 3(pDeKTHI, K03 PUINMEHTH! YIIUPEHNS U CABUTA
B 3aBHCHMOCTH OT TE€MIIEPATypPBl, JaBJEHUS, YITHPSIIO-
Iero ra3a M ICIIOJb3yeMOil ammaparypbl OKa3aluch
HHTEPECHBI B MUJUINMETPOBON O6JIACTH TIPH HUCCJIET0-
BaHWM KOHTypa JuHWi B6su3n 1entpa [9]. B [10]
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6BLJI0 OTMEUYeHO, YTO TIPHU YAAJIEHUH OT IeHTPOB JNHUII,
no kpaiineii Mepe, Ha 10 cM™' HaGmonaeMblil criekTp
He sBJISIETCST OOBIYHOII CYyMMOI pe30HAHCHBIX JIMHUI
CO-MoHOMEpa, a pacmoyiokeH Ha HEPe30HAHCHOM TIbe-
Jectaje, KBaJPAaTUYHO 3aBUCSIEM OT YacTOTBI U JaB-
JIeHUsI. DTOT IIbeJIeCTal eCTECTBEHHBIM 06pa3oM acco-
UUPYeTCS ¢ KOHTHHYAJTbHBIM TIOTJIOIMIEHNEM, TTOIp0o6-
HO usydyeHHbiM paHee B MK-cnmexktpax H,O un CO..
[lanpHeiinne paboThl, BbITOHSAeMble B HukHem Hos-
ropojie, SBJAIOTCSA TPAKTUYECKW MEePBBIMU, KOTOPBIE
COCpeZIOTOYeHbl Ha OOHAPYKEHUN W W3MePEeHUN KOHTHU-
HyaJbHOTO TIOTJIOIIEHUST B 06JIACTU BpalaTeabHOIl mMo-
Jgocel CO npu ymupenun apronoM [11—14]. ABropamu
66111 M3MepeHbl KoaddunmenTsl noryomennss CO—Ar
B o6mactax 40—130 cM™' (KOpOTKOBOTHOBAS YACTh Bpa-
mareabtoii mosiocst CO) u 3,3—8,3 ecm™' ([uruHHOBOJI-
HOBas 4acTh BpamiaTe/ibHoii mojockt CO) U onpeiesieHo
KOHTHHYaJIbHOE TIOTJIOIIEHIE KaK Pe3yJIbTAT BBIYUTAHUS
JIOKATBHOTO BKJIAJa CUJIBHBIX JUHWHA W3 5KCIIePUMEH-
TAJTBHO OIpPeJeNeHHOTO TIOTJIOMeHNA. /[na KoHKpeTH-
3aI[IH TPUPOJBI KOHTHHYAJIBHOTO TOTJIONIEHUST aBTOPHI
TIPEAITIONATalOT BOCIOJIb30BAThCA KJIACCHYECKUMHU Tpa-
€KTOPHBIMHU pacyeTaMu.

Iemp Hactosmell paboTbl — pacueT KOHTHHYAJIb-
Horo morJonieHnsi CO—Ar B ob6jacTu BpamiaTeabHO
nosiochl criekTpa CO B paMKaxX acUMITOTHYECKOil Teo-
pun kpbLiabeB auauil (ATKJIT).

1. KontunyanbHoe norjomenne CO—Ar
B KOPOTKOBOJIHOBOI 4acTH BpalaTeJabHOM
noJjocklt CO

Panee B pa6ote [15] pacueT KOHTUHYaJbHOTO IO-

riomennss CO—Ar 6bLT TpoBeeH Ay Kpblia GyHIa-
MeHTaJbHOI mosiockl CO Tpu  yImIUpeHUH aproHOM
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C HUCTIOJb30BAaHWEM 3KCIIEPUMEHTAJIbHBIX JaHHBIX [5].
Kakx wusBectHo [16, 17], B ATKJI mor/omienue mpes-
CTaBJIsSIETCSI CYMMOIl TIOTJIOIIEHUSI OT/JEJbHBIMU JIMHUSI-
MU, HMelomuMn cremududeckyio GopMy B KpbLIE.
Borpaxenue g kourypa B ATKJI momydyeno B pam-
KaX TOJIyKJIacCHYecKOi TeopuH, KOoTJa ABIKeHUe IeH-
TPOB MacC OIMCBhIBAETCSI KJACCHYECKH, a KBaHTOBOE
onucaHue BHYTPEHHUX JBIDKEHUII MOJIEKYJ CBSI3aHO
C KJIACCMYECKWM [BUKEHHEM I[EHTPOB MacC TOCPEICT-
BOM ToJIyKJaccmieckoro mpejactaBiaerunsa [18]. Tloren-
IIas, KOTODPBII YNpaBJsdeT KJIACCHYECKUM [BHKEHIEM
IIEHTPOB Macc, MPHUHAT B BUJE MoTeHInaaa JleHHapaa-
Jl;xoHca ¢ mapaMeTpaMu, 3aBUCSTIIUME OT TEMIIEPATYPHI.
OTU TapaMeTpbl HAXOIWINCH U3 TeMIepaTypHOH 3aBU-
CUMOCTH BTOPOTO BUPHATBHOTO Koa(pduimenta u mpu
T =292 K 6pumn paBHbl € = 100 eMm™'; o = 3,92 A.
KoHTyp B KpBLIbAX JIUHUIT alPOKCUMHPOBAJICS JIBYMS
opHOWIeHAMH, |Ao|" % = C,, /1y, TIepexosAIMI OfUH
B JIpyToil 0 Mepe m3MeHeHUs paccTosduus. CoOTBETCT-
BYIOII[Ie MTApaMeTPhI HMeJIH cIeyiorue 3Hadenus (D, —
TmapaMeTp Beca, ¢ KOTOPBIM OJHOWJIEH BXOINT B K03(-
(buIeHT TOTIONIEeHNUS):

a, = 6; C, = 4,5; D, =0,3;
a, = 16; C,, = 4,75; D,, = 0,011. 1)

Ucnonb3ys sHavderus (1) B KauecTBe HCXOTHBIX,
B pe3yJbTaTe MOATOHKH K 3KCIIEPUMEHTATbHBIM JaH-
HBIM [12] 6bUTH TTOJIyYeHBI TapaMeTphbl KOHTYpa JMHUIT
B KOPOTKOBOJHOBOW YacTH BpamaTeJIbHOI IOJIOCHI.
ITOT KOHTYp OKasaycs OIM30K KOHTYpY JuUHUI DyH-
JIAMEHTAJIBHON TI0JIOCBI, OTJIMYAsCh OT HETO B OCHOB-
HOM Ha 4acToTaX, OJIM3KUX K IEHTPY JIMHHUIL:

ay = 6; C, = 4,5, D, = 0,1; ay = 16; C,, = 4,75;
D,, = 0,08; £ = 100 cM™'; 6 = 3,92 A. )
N3o6paskeHre KOHTYpa TIpUBeJeHO Ha puc. 1.
KoadduimenT  KOHTHHYaJbHOTO  IOTJIOIIEHUS,
HOCYUTAHHBIH ¢ KOHTYpoM (2) ¢ mapaMerpaMi JIMHHIL

u3 HITRAN2020, okasancs 630K K 9KCIIEPUMEHTY
(puc. 2).

2. KoutunyasabpHoe norjomnienne CO—Ar
B /IIMHHOBOJIHOBOI1 YacTH BpaliaTeJbHOI
moocbt CO

[Tpennonarasi, 4To KOHTYD JIUHUH CUMMETPHYEH,
MBI paccMOTpes 00YCJIOBIMBaEMOe UM KOHTHHYAJIbHOE
moryionieHne B 060UX MHTEPBAJaX, B KOTOPBIX IOSIBH-
JIUCh HOBble JKClepUMeHTaJ bHble maHHble [10—14].
Puc. 2 mokasbiBaeT paccYNTaHHOEe KOHTHHYAJIbHOE II0-
riomenne B untepaze 40—130 cm! B cpaBHeHum
C 9KCIIEPUMEHTATbHBIMU JaHHBIMU. Puc. 3 1eMOHCTpH-
pyeT To ke caMmoe /s mHTepBaia 3—8 cm . O6a pu-
CYHKa CBUJETEIbCTBYIOT O TOM, UYTO KOHTYp JIMHUM,
xapakrtepubiit g ATKJI, mapameTrpsl KOTOPOTO MOy~
4YeHbl W3 TO/JTOHKU K 3IKCIIEPUMEHTY B OJHOM CIIeK-
TpajibHOM nHTepBase (B JaHHOM CJIy4ae — B KOPOTKO-
BOJIHOBOM KpbLIe BpamareabHoll moaocsr CO, puc. 1),
BIIOJIHE TIPUTOJIEH JJISI OIHMCAHUS KOHTHHYAJIbHOTO IO-
TJIONEeHNsI B TIpefieslaX Bceil BpallaTeJbHON IIOJOCHI
CO, B TOM yHCJIe B ee AJIMHHOBOJHOBOM KpbLIE.
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Puc. 1. CocraBHOll KOHTYp OTAeabHOl JuHUK (II0/TyKUpHAS

KpHBasg), WCMOJb3yeMblii B pacuerax morJomienns CO—Ar.

Toukumu cepbiMu (ki) 1 myHKTUPHBIME KpuBbIME (Rg, ki) TIO-

KasaHbl JJOPEHIeBCKUiT KOHTYp U yacTH (2) coCTaBHOTO KOHTY-

pa, orBevarnomme ¢y = 6 u a; = 16 coorsercrBenno. Yactu (a)
u (6) oTBevalOT PasHLIM PACCTOAHUSAM OT LEHTPa JIMHUI
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Puc. 2. KonrunyanbHoe norsonienue cucreMbl CO—Ar. 9kc-
nepument [14]: Pco= 37,5 topp, Pa-= 712,5 Topp (TeMHO-
cepas kpuBaa); Pco= 74,9 topp, Pa. = 675,1 Topp (cBerio-
cepast kpuBas); Pco= 112,3 topp, Pj, = 637,5 topp (myHk-
tupHas kpusas); Hacroamuii ATKJI-pacuer ¢ marom 1 cm™,
Pco = 37,5 topp, Pa= 712,5 topp (4epnas kpusas)

Koadduimentsl KOHTHHYAJbHOTO  IMOTJIOLIEHUS
JUTS Pa3HBIX JIaBJeHUil 1oka3anbl Ha puc. 4. [lnsa cpas-
HeHUsI ObLI BBIOpaH puc. 24 B mipeseHTaruu [ 14].
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Puc. 3. KontunyanbHoe norJomenue cucreMbl CO: KOHTUHY-
aJbHBIN K03 (UINEHT IIOITONIe N, U3BIeUeHHBIII U3 aKcIle-
pumenra [13], Pco = 250 topp (uepHasg KpuBas); HaCTOSIIMIA
ATKJI-pacueT ¢ KOHTYpOM, HallJIeHHBIM Ha OCHOBE JaHHBIX [ 10—
14] (cepas kpuBas). Yucrsiit CO, T = 297 K, Pco= 250 Topp
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Puc. 4. HopmanusoBaHHOe KOHTHHYyalbHOe IIOIJIOIIeHME
Reont/(PcoPar): usmepennbie Benmumubl [14] (a); ATKJI-
pacuer (6). Ilyukruphbie kpusble — Pco= 112,3 topp, Par=
= 637,5 Topp; uepHble KpuBbie — Pco= 37,5 T0pp, PA=
= 712,5 Topp; TOHKHe 4YepHble KpuBble — Pco= 74,8 Topp,
Py = 675,1 Topp

TakuM o6pa3oM, TOJyYeHHBIH KOHTYpP OKa3bIBaeT-
ca TIpUTOJleH M /IS OIMCAHUSA JaHHBIX IIPH Pa3HBIX
JIABJIEHUAX.

3akjaoueHue

Kourunyanpaoe norsomenue CO npu yumpeHun
aproHoM pacCMOTPEHO Ha OCHOBE ACHMITOTHYeCKOi
TEOPHUH KPBLIbEB JMHWH B CIEKTPAIbHOM WHTepBaJe,
BKJIIOYAONleM KOPOTKOBOJIHOBOE U JITMHHOBOTHOBOE
KpblIbg BpamaTeabHoil nosocbl CO. KoHTyp /mHuHU
B JIaJleKOM Kpblle B acUMTOTHYeCKOIl Teopuu KpbLIbeB
sunuit ATKJI oTsindaercs oT JIOPeHLIEBCKOTO U OIIMCHI-
BaeTcd C ITIOMOIIbIO TTapaMeTPOB, CBA3AHHDLIX C TeMIle-
pPaTypHBIM TIOBeJeHHEeM BTOPOTO BUPHAIBHOTO KO03(-
¢ummenTa U ¢ pa3HOCTbIO KBAHTOBBIX MOTEHIINATIOB
B3aMMO/IefICTBISA MOJIEKYJ, HAXOIAMMNXCSI B Pa3HBIX
KOJ1e6aTeIbHBIX COCTOSTHUAX. JTH NapaMeTpbl Hall/leHbl
73 TOATOHKHM PACCUYNTAHHBIX AAHHBIX K 3IKCIIEpHMeH-
TaJbHBIM /IJII KOPOTKOBOJHOBOTO KpbLIa BpallaTeJbHOIt
nosocbl CO M UCHOJB30BaHBL [JIs1 pacueTa KOHTHHY-
ampHoro morjomeHus CO B JJIMHHOBOJIHOBOM KpbLle
BpamaTesabHoil nosocsl CO, mpuBeAlIero K COIJIACHIO
C 9KCIIepHMEeHTATbHBIMU JaHHBIMU.

PesynbTaThl IpOBe/leHHBIX PAacYeTOB MOKA3BIBAIOT,
YTO MOJIYYEeHHBIH KOHTYp MOXeT OBIThb IIpIMeHeH [
OlleHKM KOHTHHYyaslbHOro morjomeHuss CO npu yumm-
peHUN aproHOM B TIpejieJiaX BpalaTe bHoil mosockl CO.

Vcnonbp3oBaHue 3HaueHUil IapaMeTpPOB KOHTYPA,
BBIUUCJISAEMBIX U3 MOATOHKH PACCUNTAHHBIX JaHHBIX
K W3MepeHHBIM 3HAUYEHHSM, I03BOJIeT TOBOPHUTH 00
ATRKJI kak 0 moJysMIUpIYecKoil Mojiesid, HO B TO JKe
BpeMs cleJyeT IIOMHUTh, 4TO 3TO sIBJeHUEe BpeMeHHOe.
OcHoBo#l /19 OoNTUMHU3MA B JaHHOM CIydae ABJIAIOTCS
HaJU4yne BBIPAJKEHUIl [/ IapaMeTpoB, OTHOCAIIUXCS
K KBAaHTOBOMY BHYTPHMOJIEKY/ISIPHOMY B3aUMOJENCT-
BHIO, a TaK’Ke 3HAUEHNS 3TUX IapaMeTpPOoB, IOJy4YeHHbIe
B KBAHTOBO-MEXaHHYECKUX pacueTaX HEKOTOPBIX IIPO-
CTBIX CHCTEM.

Paccuuranubiii B Hactosielt pa6ore koutyp CO—
Ar pocratouno 6sm30kK K KOHTYpY CO,—Ar, oTinmdasch
OT Hero B OCHOBHOM B o0jlacTu, OJIU3KOil K IeHTPY
JINHHH.

@dunancupoBanue. Pabora BbITTONHEHA B paMKax
roczasanug NOA CO PAH.
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