«Ontuka atMocdepbl 1 okeana», 24, Ne 10 (2011)

CIHEKTPOCKOIIUYI OKPYJKAIOIIEN CPE/IbI

YK 539.191

CroakHoBureabHoe ymupenue Jgunuii CO, gaBaennem N,O

A.C. dynapénok', H.H. JlaBpentseBa!, K.I1. Apmunos®, B.B. Heppax**

"Hucmumym onmuxu ammocgpepwr un. B.E. 3yeea CO PAH

634021, 2. Tomuck, na. Axademuxa 3yesa, 1, Poccus
? Hnuemumym mexnuueckoti axycmuxu HAH Berapycu
210023, 2. Bumebck, np. Jloonukosa, 13, Beaapyco

3Beﬂopyccxud Hd%uOHa/lebllz mexHuueckul ynusepcumem

220027, 2. Munck, ya. A. Koaaca, 22, beaapyco

[Mocrynuna B pexpaxio 12.05.2011 r.

Koadpdunuents! ymupenus aunuit CO, gaBienneMm N,O, a Takke X TeMIlepaTypHbIe [TOKa3aTeld PACCUHTA-
HbI JI/1S1 IIMPOKOTO AHAaNa30Ha BpallaTe IbHBIX KBAaHTOBBIX unces B omnoce 00°1—10°0. Mcmoab3oBaics MOTysMINPH-
YecKUi MeTOl, OCHOBAaHHBIIl Ha yIapHOli MOMYKIacCHIecKOl TeOpHHU YIIMPEHNUs, KOTOPbIi XOPOIIO 3apeKOMeH/10Ba
ce6s1 IPH pacuerax MOJYIIMPUH W ¢ABUrOB JuHui gaBaerueM a7 cucteM HyO—Ny(O;), CO»—Ny»(O3) u O3—Ny(Oy).
Bblunc/IeHHbIEe CTOJKHOBHUTEbHbIE MOMYIIMPUHBI CPABHUBAJIUCH ¢ M3MEPEHHBIME JAHHBIMU, TIOJYYEHHBIME C OMO-
IIbI0 CTaGUIM3UPOBAHHOIO 110 YacToTe nepecrpanBaemoro COy-saszepa, maga 11 Kose6are/bHO-BpalaTeIbHbIX II€pe-
XOJI0B € BpallaTeJbHBIMU KBAHTOBBIMU YKC/IAMU HIKHETO COCTOSHIS 10 38 P KOMHATHOI TeMIlepaType U IJId TPexX
nepexozos R(10), R(22), R(32) B unrepsase temueparyp 300 < T <700 K B mosoce 00°1—10°0. Paccunrannble u us-

MepeHHbIe /JaHHble HaXOAATCA B XOPOIleM COTJIaCHuM.

Knwouesvie cio6a: KOHTYD CIEKTPATbHON JUHUN, KO3 PUINEHTHI YITHPEHUs, CTaOUIN3NPOBAHHbIH MO YacTo-
te mepectpamBaeMbiii CO,-nmazep, 3akmch asora; contour of spectral line, broadening coefficients, frequency-

stabilized tunable CO,-laser, nitrous oxide.

BBeaenune

WccnenoBatne cieKTPOB BBICOKOTO Pa3pelleHust yI-
JIEKHUCJIOTO Ta3a He06XOMMO [T pellleHus 3a/a4 (PU3NKH
atMocepsl, acTpopU3UKH, a TakKe Ja3epHOil (PUINKI.
IIpu mccre0BaHN BBICOKOTOUHBIX CIIEKTPOB HATPETHIX
cMeceif Ta30B, COCTOANINX M3 MPOIYKTOB CTOPAHUS YT-
JIEBOJIOPO/IHBIX TOILINB (YIJIEKHUCIOro Ta3a, 3aKUCH a30-
Ta, OKHCH yIJIepoja M Ap.), HeOOGXOAUMBI MapaMeTphl
CIEKTPAJBbHBIX JMHUN YIJEKUCJOro ra3a B HIHPOKOM
UHTepBaJe TeMIEPATyp, B TOM 4ucje U KO3 HUIIHeHTbI
ymupenus qunnit CO, gaBreHHeM pa3IndHbIX Gydep-
HBIX Ta30B. B ymTeparype MHUPOKO MpeCTABIEHO YIIIH-
peHMe JUHUI YTJEeKNCJIOro Tas3a JIaBJeHHeM OCHOBHBIX
atMocdepubIX Ta30B Ny, O, [1—8], nHepTHBIX Ta30B Ar,
He [3, 4, 9, 10] u co6ctBennbiM gaBieHumeM [11—13],
B TO BpeMsI KaK 3TH IIapaMeTpbl KOHTYpa JIUHUI [T cMe-
ceit CO,—N,O mnpakTuieckn He uccienoBaguch. B pa-
6oTe [4] M3y4yanuCh CTOJTKHOBUTENbHBIE ITOJIYIINPHHBI
JINHUIT YTJIEKUCJIOTO Ta3a B 3aBHCUMOCTH OT Buga Gy-
depnoit vactuipl. Hapsaay co MHOTHMHU yITHPSIONIMI
razaMu B [4] n3aMepeH Koa(pPUIMEHT YIINPEHUS THHUN
VTJIEKICJIOTO Ta3a JaBJIeHNeM 3aKUCH a30Ta I OTHOTO
KoJle6aTe IbHO-BpallaTeabHoro mnepexoga P(20) B mouo-
ce 00°1—10°0.
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Huna Huxosaesna Jlaspentbesa (Inn@iao.ru); Koncranrun
Wsanosuu Apumnos (ITAAKI@yandex.by); Bragumup Bia-
qumuposud Hespax (v.v.nev@bk.ru).

3BectHO, 4TO KoJiebaTesibHAsI 3aBHCUMOCTb CTOJIK-
HOBUTEJBHBIX TIOMYIINPHH JUHUI cjraba: u3MeHeHWe
VIOUPEHUS OT IOJIOCHI K TI0JI0CE COCTABJISET HECKOJBKO
TIPOTIEHTOB. B ¢BA3W ¢ aTuM ToJydyeHHBIe K0I(DHUIn-
€HTBI YITUPEeHud B OJHON KoJiebaTeTbHOII TT0JI0ce MOTYT
OBITh WCTIOH30BAHBI B KayecTBe MOJIYNIUPUH IS APY-
TUX T0JIOC TIOTJIOleHus. B HacTodlnee BpeMs 3adac-
TYTO UCTIOJb3YeTCsI OIUH KO3(PPUINMEHT TeMIepaTypHOii
3aBUCHMOCTH [JIs1 Bcell moJiockl. OHAKO TeMIeparyp-
HbIIl TIOKa3aTeJb B IpeJesiaX MOJOChI MOXKET CYIIeCT-
BEHHO BapbHpPOBATbCS, MOCKOJIBKY 3aCEJeHHOCTb HIK-
HETO YPOBHSA /IS Pa3JWYHBIX BpallaTeTbHBIX KBAHTO-
BBIX YHCeJ H3MeHSeTCSI OT TeMIepaTyphl TO-pPa3HOMY.
B cBsa3u ¢ 3TUM HEO6XOANMO TIOJYUUTDh 3TH TTapaMeTphl
JUTS KQUKJ0i JINHUM OT/IEJIBHO.

B craTbe nmpuBOAATCS KCIIEpUMEHTAJIbHbBIE W Pac-
CUMTAaHHbIE TIOJIYITHPUHBI JUHUH YTIEKUCTIOTO Ta3a J[aB-
JIEHHEM 3aKUCH a30Ta B IIHPOKOM MHTEpBaJie BpalaTe/ib-
HBIX KBaHTOBBIX umces B mosoce 00°1—10°0, a rtaxske
TeMIIepaTypHble oKa3aTen K03 PUINEeHTOB YITNPEHNS.

Omucanue IKCIIEpUMEHTA

IKCIeprUMeHTAJIbHAS YCTAaHOBKA /I HM3MEpPEeHUi
K03 GUINEHTOB MOTJIONIEHNs B Ta3aX OPraHu30BaHa 110
JIByXJTy4eBON KOMIIEHCAIIHOHHOW CXeMe Ha JINHUSIX Te-
Hepauuu crabuiusupoBarHoro mo yacrore CO,-j1asepa,
[epecTPanBaeMoro 110 JIMHUSIM OCHOBHBIX JIA3€PHBIX IIe-
pexomioB ()001—[1000,020()]1_11. JlosroBpeMeHHas HecTa-
GMJIBHOCTD YAaCTOTBHI T€Hepalud Jiazepa He MpeBbIIIaia
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+ 0,5 MI'T oTHOCUTETHHO TIEHTPATBHOI YaCTOTHI JUHIH
TeHepallu, TO3BOJIASA TIPH Pealn3yeMbIX 3KCIIepUMeH-
TaJIbHO MIMPUHAX JUHWUI toronterns (> 50 MI') ¢ xoc-
TaTOYHOU TOYHOCTBIO CUUTATD, UTO U3MepeHus: koaddu-
I[HEHTOB TIOTJIONIEHNS IPOBOJIINCH Ha IIEHTPATHHBIX
YacToTaX JIMHUI TTOTJIOIMEHTI.

W3BecTHO, 4YTO TIpHW yBEJMYEHWN [ABJEHUS YTJe-
KIICJIOTO Ta3a MPOUCXOAUT He TOIBKO YIIUPEeHHe ero KO-
Jle6aTeTbHO-BpaIlaTe IbHBIX JTUHIH MOTJIONEH s, HO U X
caBur. [Ipm Heo6XOAMMOCTH 3TO OOGCTOSTENBCTBO YUH-
TBIBAeTCS B COOTBETCTBYIOIEM BBIPAKEHUH I (HOPM-
daxkropa suHMT. OHAKO IPH paccMaTpHUBaeMbIX B Ha-
CTOsIIIEl cTaThbe JaBJIEHUSAX M TeMIepaTypax 3TOT CABUT
OYeHb MaJl 10 CPaBHEHWIO C MHUPUHAMHU JUHUH U OH
OOBIYHO HE YUYWUTBHIBaeTcs, TaK KaK He IPUBOIUT K 3a-
METHBIM TIOTPENTHOCTSIM TIPU Ompe/eseHnH Koa(duim-
eHTOB norJonienus [14]. VamepurenbHas ABYXIPOXO/I-
Has KIOBeTa M3TOTOBJIEHA 13 KBapIleBoil TPYObI ¢ BHYT-
pEeHHUM auaMeTpoM 35 MM W JJMHON 1 M, K TopIam
KOTOPOII ¢ TOMOIIBIO BBICOKOTEMITEPATYPHOTO KJIesT IPH-
KJeeHbl okHa u3 BaF,. KroBera HarpeBaeTcsi BHeIIHel
HUXPOMOBOII CITHPAbIO 1 TTOMellleHa B KOHTeIHep ¢ Tell-
JIoBOIT H3ossAIMeli. /[namMeTp 30HANPYIONIETO Jyda PaBeH
~ 1,5 MM. /)11 IPUTOTOBJIEHHS Ta30BBIX CMeCell MCIIOJIb-
30Bajin JAMOKCHJ yrjepoga 4ductotbl 99,99% u 3akuch
aszorta 98,13%. Temneparypa ra3a B H3MepUTEIbHON KIO-
BeTe ToAIepKUBaIach ¢ To4HOCThIo AT = + 0,4° (guamna-
30H 293<T <420 K) u AT = £0,9° (470<T <700 K).
[TorpemHocTh M3MepeHUs K03(DPUINEHTOB TIOTJIOIIe-
His He mpeBbimaza Aa=+3-107° cm! (quamazon
293<T <420 K)uAa = +5-107° em ! (470 <T <700 K).

N3mepenn! oTHOCUTENbHBIE KO3(DMUINEHTDI YIITH-
penus junuii B cMmecu CO,—N,O, paBHbIE OTHONIEHUIO
koaddummenTtoB ymmpenus aunnit CO, naBiaenneM N,O
K Koad@UIeHTaM caMOYIINPeHUsT JUHWH, 119 8 Te-
pexozoB B mosoce 00°1—10°0 mpm KoMHaTHOI TeMe-
patype. PaccMoTpeHHBIE JTUHUH TPUHAAIEKAT R-BeTBU
C BpalllaTeJbHBIMU KBAaHTOBBIMH uucjamu J ot 8 mo 38.
3aperncTpupoBaHbl OTHOCHUTEIbHBIE TIOTYITHPIHBI JIHHUIT
JUISL TPEX TIePEXO0/I0B [R(10), R(22) un R(SZ)] B HOJIOCE
00°1—10°0 1pu 300 < T < 700 K. DkciepuMeHTaIbHbIE
3HAYEHUS YC(Gy-N,0 MU3BIEKANICh M3 OTHOCHTEIbHBIX
k02 dIIMenToB yumpenus by,o C HCIOTb30BAHIEM pac-

pacu

CUNTaHHbIX KOB(ID(I)I/IHI/IGHTOB CaMOYIINPEHNA YCOZ—COZ'

MeTtoa u netaau pacyera

PacyeTpl poBOAWINICH B paMKaX IOJTYaMITHpHYe-
ckoro moaxona [15], KoTopbIil paHee YCIIEITHO TpuMe-
HSJICST TIPM BBIYUC/IEHUSAX VAAPHBIX TapaMeTPOB KOH-
Typa JIMHUIT MOJIEKYJI BOISHOTO Hapa, YIJIEKUCIOTO Ta3a
n ozona [15—19]. TloaysmMmupmueckuii MOAXO[ SABJS-
eTcs mapaMeTpudeckoii Mogudukainueil yaapHoi moJy-
kiaccuyeckoit Teopun ymupenus [ 18]. TToapo6Hoe orm-
caHme MeToJa MO)XKHO HailTu B pabote [13], 31ech MbI
MIPeJICTABJISIEM TOJBKO OCHOBHBIE COOTHOIIeHUs. I[lpu
BBIBO/IE (DOPMYJT B TOJIYKJIACCIYECKON TEOPUH BBOASITCS
crenyomue TpubamKeHns. Briaag B yIInpeHne JUHUI
JTAl0T TOJIbKO OWHapHBbIE CTOJKHOBeHUs. OTHOCHUTE -
HOE JIBIDKEHIE CTATKUBAIOIINXCS MOJIEKYJI OTUCHIBAETCS
C WCMoJb30BaHUEM (OPMYJT KJIACCHUECKOW (PU3UKM.

CunutaeM, 4TO CleKTPaJIbHblE JIMHUU SIBJISIOTCS M30JIU-
POBAHHBIMU.

[MosyumprHa Kosie6aTeIbHO-BpAIIATeTbHON JTIHHAN
B MOJIYKJIACCUYECKOIT yIapHOW TeOPHH MOKET OBITh ITPe/I-
cTaBJieHa BbIpaxkKeHHueM
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— cJlaraeMoe, B KOTODOM B SIBHOM BHJie YKa3aHa 3aBH-
CHMOCTb OT IlapaMeTpa IIpepbIBaHus by, 7 — KOHIIEH-
Tpaius MoJiekysl GydepHoro rTasa; p(r) — 3aceseH-
HOCTb YPOBHS 7; ¥ — HaG0p KBAHTOBBIX YHCEJ BO3MY-
maoleil MOJeKyJbl; © — OTHOCHTEJIbHAas CKOPOCTb
cranknsaomuxcs  Monexyx; D’Gill),  D*(ff'[D
CHJIBI IIePEXO0/I0B, OTHOCSIIMECS K KaHAJTaM PaCCesTHUS
i—> 1, [> [ nna punoasroro (I = 1), KBaapymoJb-
Horo (I =2) tunos nepexonos; P(o;) — dyHKIMHK
5(EeKTUBHOCTH; @y, O — KaHAIbl PacCesHHUs, CO-
OTBETCTBYIONNE IIepexXo/laM C HIDKHETO ¥ BepXHero
YPOBHEIi.

Cuiibl Iepexo/IoB OIpeesIIIOTCS TOJIBKO CBOCTBA-
MH IIOIJIONIAIONIeH MOJIEKYJIBI: MYJIbTHIIOJIbHBIMU MOMEH-
TaMH, BOJTHOBBIMHI (yHKImAMH. DyHKINH 3pdeKrTuB-
HOCTH 3aBUCST B 6OJIbINEH CTETIeHH OT B3anMOeHCTBIS
CTAJIKMBAIOIIUXCSA MOJEKYJI, a IMEHHO OT MeXKMOJEKY-
JISIPHOTO IOTEHNHAIa M OT TPAeKTOPHUH OTHOCHTEIbHO-
TO [BIDKEHUS MOJeKyJ. Boipakenue miast GyHKIUH
apPexTuBHOCTN MMEET BU]
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B mosysMnmpmueckoM MeTojie BBOJHUTCS KOPPEK-
THPYIONIIT MHOKUTENb K PpyHKIMU Pj:

P(0) = C(0)P* (o). 1)
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3/ech B KauecTBe HAYAJIBHOTO HPUOIMKEHHS HCIOJIb-
syetcst dynkius apdexrusroctn B (o), momydaemas
u3 teopun Angepcona—Tcao—Kaphuara. Vcnosb3oBa-
e P(w) Buma (1) mo3BoJsieT yuyecTb MONPaBKH, CBS-
3aHHbIE C OTCYTCTBHEM BBICOKMX UJIEHOB Da3JI0XKEHUS
MEeKMOJIEKYISIPHOTO MOTeHIIHaMa, 6Iu3KoeiicTBYIOIIei
YacTH TOTeHIMaJa B3aUMOJeHCTBUS, MYJIbTUIIOJIbHBIX
MOMEHTOB BBICOKOTO TIOPSI/IKA, HCKPUBJIEHUSI TPAEKTO-
puit u T.n1. B Hacrosmieil craTbe KOPPEKTHUPYIOUIHi
¢axTop UCMOIb30BAJICS B CleaylolleM Buje:

C
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! (?2\/:7.<F 1

Tzie ¢y, € — HMOATOHOYHBIE TapaMeTphl. Bua KoppeKTH-
pyfomiero ¢akTopa TOIy4eH U3 aHaIIM3a BpallaTeabHOt
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3aBUCUMOCTH NOJIYIIUPUH JUHUI /IS CTAJKIBAIOIINXCS
nap mMoaekysr HyO—N»(O,), CO,—N»(0O,) [15]. TToaro-
HOYHbBIE TIApaMeTPbl Cq, C; HAXOJATCS W3 CPaBHEHUS
pe3yJIbTaTOB pacyeTa ¢ U3MepPEeHHBIMU MOJIyIIUPUHAMU
JIMHUI.

BbrunciieHns: IpOBOAMJINCD IIPU yueTe KBAJPYIIOJIb-
JUIIOJBHOTO U KBaJPYIOJIb-KBA/IPYIIOJIbHOIO B3aUMO-
JleficTBHUil. 3HAYeHUsI MYJIbTHIIOJIbHBIX MOMEHTOB U Bpa-
TaTeTbHBIX TIOCTOSTHHBIX MOJIEKYJT, HeOOXONMbIe B pac-
yeTax KO3(DOUINMEHTOB YUINPeHUd JUHUI, B3SATBI U3

pa6otsr [20] (taba. 1).

Ta6auma 1
ITapaMeTpbl MOJIEKY. I, HCTIOJIb30BAaHHbIE B pacuyeTax

Mouexya JlunosibHbii | KBagpynoabHbIi BpaLuaTem)Ha;{1
MoMmeHT, D | Moment, D-A |mocrosiHHAs, cM
CO, u=20 0=—4,3 B = 0,390
N,O u = 0,1608 =-3,0 B =0,419

/g momydeHHs mapaMeTpOB IOJYIMIHPUYECKOi
MOJIeJII B CJIydyae CaMOYUIMPEHUS HCIOJIb30BAHBI JKC-
nepuMeHTastbuble Aanuble [1]. [IpencraBiennbie B 6ase
cnektpockonniyeckux gaHHeix HITRAN [21] u B pa-
6ote [22] xoapdUIIEHTDI Yco,—co, HAXOMATCS B XO-

pollleM COIJIACHH C PaCCYMTAHHBIMU HaMH JaHHBIMU
(puc. 1).
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Puc. 1. 3aBucumMocTh K03(PUINEHTOB YIIUPEHHT JUHHH OT

BpalaTeIbHOT0 KBaHTOBoro umcia m aasa cuctem CO,—N,O,
CO,—CO, (m= J + 1)

g cucrembr CO,—N,O koaddunmentst ¢ = 0,6
u ¢y = 0,02 nmoJsryueHbI NOATOHKOI K TpeM 3KCIepHMeH-
TaJbHBIM mojryimupuHaM Juauit R(10), R(22) u R(32)
TPy KOMHATHOI TeMIlepaType, Kak TMoKa3aHo Ha puc. 1.
Pacuerpr momymmpun Jgunuiit CO, naBiaenneM N,O
U B cIy4ae caMOYIUIMpEHUS IPOBeeHbl IS TepeXo/I0B
R-BeTBU ¢ BpammaTeJbHBIMI KBAHTOBBIMU YHCJIAMU HILK-
Hero coctogHus 10 J = 80 amsa 10 Temieparyp B UH-
tepBasie ot 300 1o 700 K.

O6cy:knenne pe3ybTaToB

Hoaywupunot aunuil npu KOMHAMHOU
memnepamype

IKCIIepIMeHTAIbHbIE I PACCYUTAHHBIE TIOJYIIHPH-
wbl uanil CO, naBiaenneM N,O mpencraBiieHbl B Tab. 2.

Ta6auma 2
H3mepennbie u paccuntanHbie morymmpunsl auanii CO,
nasrenueM N,O, koadduiueHTs TeMneparypHoii
3aBucumoct (N)

Jrr J/ ,YTGO])’ CM71/aTM | ,Ymc(‘rly CMij/aTM | NTeop | NPxen
1 0 0,0967 0,739
3 2 0,0886 0,748
) 4 0,0920 0,734
7 6 0,0925 0,721
9 8 0,0922 0,0902(59)* 0,711
11 | 10 0,0915 0,0863(121) 0,704 0,69
13 | 12 0,0908 0,699
15 | 14 0,0902 0,696
17 | 16 0,0894 0,0887(70) 0,693
19 | 18 0,0887 0,689
21 | 20 0,0879 0,683
23 | 22 0,0870 0,0897(38) 0,675 0,66
25 | 24 0,0861 0,667
27 | 26 0,0850 0,0948(50) 0,657
29 | 28 0,0839 0,0891(49) 0,645
31 | 30 0,0827 0,0873(53) 0,633
33 | 32 0,0815 0,0802(56) 0,621 0,58
35 | 34 0,0803 0,0831(61) 0,609
37 | 36 0,0790 0,0750(65) 0,598
39 | 38 0,0778 0,0737(87) 0,589
41 | 40 0,0766 0,581
43 | 42 0,0754 0,575
45 | 44 0,0744 0,571
47 | 46 0,0734 0,569
49 | 48 0,0725 0,569
51 | 50 0,0716 0,571
53 | 52 0,0709 0,575
35 | 54 0,0703 0,58
57 | 56 0,0697 0,587
39 | 58 0,0692 0,595
61 | 60 0,0688 0,604
63 | 62 0,0685 0,613
65 | 64 0,0682 0,623
67 | 66 0,0679 0,632
69 | 68 0,0678 0,642
71 | 70 0,0676 0,651
73 | 72 0,0675 0,659
75 | 74 0,0674 0,667
77 | 76 0,0673 0,675
79 | 78 0,0672 0,682
81 | 80 0,0672 0,687

* Omnbka usMepenus (1) B efuHUIAX HOCTeAHEN 3Ha-
qamteil udpsl.

Teoperuyeckue 3HAYEHUS Yco, N,0 IVIABHO YMEHb-
maforest ot 0,0967 (mpu J = 0) mo 0,0672 cm!/at™
(npu J = 80), Tak ke BeayT cebs dKCIIEPUMEHTAIbHBIE
noaymupudbl. Kak BugHO U3 puc. 1, BpamartenbHas 3a-
BHUCUMOCTb TOJNYIUPUH JuHIH g caydas CO,—CO,
6osnee cuibHast, yeM s caydas CO,—N,O, u g
J < 56 3Hau4eHHA Yco,-co, > YCO,—Ny0- DTO OODbACHA-
eTCs Pa3invyueM B MYJIBTHIOJIbHBIX MOMEHTaX U CTPYK-
Type KoJieGaTeJbHO-BPAIATeIbHOTO HHEPreTHYECKOTO
CIEKTPA YIIUPSIONNX MOJIEKY.L.

CpaBHeHIle Pe3YJIbTATOB PACYETOB U H3MepeHHi
nig cuctembl CO,—N,O mnpeacrasieHo Ha puc. 1, 2.

BeruuicieHHbIe 3HAYEHUST TIOJYIIUPHUH IOMAAI0T
B IIpe/ieJibl OMIMOKH 3KCIIepIMeHTa [IJIs1 BceX KoseGaTe b
HO-BpallaTelbHbIX MepexofoB KpoMe oaHoro — R(26):
U3MepeHHas i PaCCUNTaHHAS MOy ITMPHHBI JIHHIH PABHBI
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Puc. 2. 3aBucumoctb K03()OUIMEHTOB YUIMPEHUS YCO,—N,O
OT BpAIaTeJTbHOTO KBAHTOBOTO UHCJA M

0,0948(50) u 0,08503 cM~!/arM coorBercTBenHO. Ofi-
HAKO B II€JIOM [IJIsI BCeX ITIOJYYEeHHBIX NaHHBIX BUIHO
Xopolllee COTJIacue, COOTBETCTBYIOIee CpeIHEeKBapa-
Tideckoe orkaoHenne (CKO) pasao 0,0045 cm~!/aTm.

WsmepenHas B pabote [4] moymmpusa suaun P(20)
JUISL JTaHHO# cucTteMbl Mosiekysn pasHa 0,115 e /atm
1, KaK BUJHO U3 PUC. 2, CYNIECTBEHHO GOJIbIIE MOJyYeH-
HBIX B JlaHHO{l padote sHavennit (Y6, N0 U YEG, x,0)-
[IpencraBnenubie B [4] BeqMYNHBI NOJIYIIMPUH JUHUI
JIUIST HEKOTOPBIX 6y(DepHBIX Ta30B TaksKe GOJIbIIE [PYTHX
9KCIIEPUMEHTATbHBIX JAaHHBIX, KaK, HAIpUMep, B CJIy-
yae ymumpeHus: azotoM (puc. 3, oT™MeueH 3Be3I0YKOil).

o [8]:

0,10 4 [1]: 00°1—00°0, 10°1—00°0, R-BeTBD
R a[2]: 11'0'=10%?2, P-, O-, R-BeTBU
* o [3]: 301,;—00°, P-, R-BeTBH
0 09‘:% O * [4]: 00°1'=10°", P-eTb
’ o U m[5]: 00°1—10°, R-Bersb
r A0 v [6]: 00°1'—00°0', R-BerBB
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Puc. 3. 3aBucuMOCTDb H3MePEHHBIX K03 PUINEHTOB YIIIPEeHNS

muanit CO, naBienneM N B 3aBHCHMOCTH OT BpalllaTeJbHOTO

kBaHTOBoro unciaa m (m=J + 1 gna R-sersu, m = J pna P-,
O-Betseit) [1—8]

Ha puc. 3 mpejcTaBieHbl CTOIKHOBUTEJbHBIE I10-
JgymupuHbel guHui a1 caydass CO;—Njy B pa3iamyHbIX
Koste6aTeIbHBIX MOJI0CAX, B TOM 4YHCJEe W IOJTy4eHHas
paHee aBTOpaMH HacTosdlleil cTaTbU C MCHOJIb30BaHHEM
omucanHoii Bbie MeToauku B mosoce 00°1—10°0 (ot
MedueHa cepbIM KBagpartoM) [5].

Bunno, uTo K03 puINeHT yIHpeHNs AeliCTBUTE b
HO €J1a60 MeHsIeTCsl IpPU M3MeHEeHHM Ko0Jie6aTelbHOTO
KBaHTOBOTO 4Hcaa. VICKToWeHne COCTAaBIAIOT MOYIIN-
pumbt B ogoce 12°1—00°0. Hampivep, s mmmmm R(42)
koapunment ymmpenus B nonoce 12°1—00°0 menbire
cooTBeTcTByIomero 3Hadenuss B mogoce 10°1—00°0 ma
10,4%.

Temnepamypnasn 3agucumocms
noAYywWupuHn AuHUll

TemrmepaTypHasd 3aBUCHMOCTD TMOJYIIUPUH JTMHUI
O0OLIYHO oOllpejiesieTcsl IMIMPUUEcKoil dopMyJIoit cie-
JyIoliero BUJA:

Y= Yo(To/Tk)Ny

r7e Yo — HOJIYIINPUHA JITHUU TIPH HEKOTOPOil ONOPHOIL
temrnepatype To; N — koadduimeHT temmepaTypHOii
3apucuMocTu (TeMieparypHbiii loKa3aTesb). Mbl GepeM
B KadecTBe onopHoil TeMrnepatypel Ty = 300 K. 3naue-
Hue mapamerpa N TIoJydyeHO B pe3yJbTaTe yCpeAHeHHS
TeMIepaTypHBIX ITIOKasaTeseil, HalizenHbix u3 10 map
noxymmpu yo 1 y(Ty), Ty # 300 K, & = 1..10.

V13MeHeHNe 3KCIIEPUMEHTAJIbHBIX U PACCUYNTAHHBIX
koadduimentoB ymupenus suauit CO, gaBjeHHEM
N,O c yBesmueHnmeM TeMIIepaTypbl IIPe/ICTABJIEHO HAa
puc. 4 (TeMHble 3HAYKUM 0603HAYAIOT U3MEPEHHbIE [aH-
Hble, CBETJ/Ible — BBIYKC/IEHHbIE).
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Puc. 4. Koaddunumenrsl ymmpenus yco,—N,0 IPH PasIHiHbIX
TeMIIepaTypax

IIpu Bozpactanuu Temueparypsl ot 300 g0 700 K
3HaveHus v s Tpex KosieGaTesbHO-BpallaTebHbIX
nepexogoB R(10), R(22), R(32) u y**** nna Bcex pac-
cMoTpeHHBIX TiepexozioB ¢ J or 0 mo 80 MoHOTOHHO
yYMeHbIIAIOTCS B cpefineM Ha 42%. Hanpumep, 3Have-
aue Y g R(22) npu MUHMMAJIbHOW U3 PACCUUTHI-
BaeMbIX TeMmepatyp paBHo 0,0870 cM~'/at™, mpn Maxk-
cuManbHOil TemmepaType — 0,0488 cvM™!/aTm.

IMosyuennbie K03 HUIUEHTHI TeMIIepaTypPHOIl 3a-
BHUCHUMOCTH TIPEJICTABJIEHBI B TabJI. 2.

Bemmuunapr N*" mst xoste6aTesIbHO-BpaIaTeib-
ubIx nepexogos R(10), R(22), R(32) pasuni 0,69; 0,66;
0,58 cooTBeTcTBeHHO. BbrunceHHble TeMIepaTypHbIe
MoKasatein u3MeHsiorcsl B uHTepBase oT 0,569 1o
0,748, mpu 3TOM MaKCHUMaJIbHOE pasjnyiie MexKIy 3Ha-
yenuamun NP u NP*(T}) pasno 0,034. TouHOCTBH
BOCCTaHOBJIEHNA K03(DPUINEHTOB YUTHPEHHU TIPH TeM-
neparype T, u3 mapameTpoB yy U N H3MeHSETCS OT
0,02% upu 323 K g0 0,3% npu 700 K g1a skcnepu-
MeHTaJIbHbIX 3HadeHudl u ot 0,1% mpu 323 K mo 1,2%
npu 700 K 11s1 BEIYMC/IEHHBIX 3HAYEHUII.
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4. Onruka atMocdepsl 1 okeaHa, Ne 10.



TeMmnepaTypHble TOKa3aTeln He SIBJSIOTCSI MOHO-
TOHHOH (yHKIHeHl BpalaTeJbHOTO KBAaHTOBOTO YIHCJA
(puc. 5): NP** pocturaer MHHUMAJIbHOIO 3HAYEHUS
npu J = 46.
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>

Puc. 5. TemnepatypHble MoKasaTesi /s HOTYIUPHH YCO,—N,O
B 3aBUCUMOCTH OT BPAIIaTeJbHOTO KBAHTOBOTO YUCJIA N

BusHo, 4TO M3MepeHHbIe TeMIepaTypHble MOKa3a-
TeJIN MEHbIlEe TEOPETHYECKUX 3HAUEHUl IS KasKoro
13 Tpex KoJiebaTeIbHO-BpallaTe/IbHbIX IIePEX0I0B, OJI-
Hako NP*" u N°*" uMeroT oJuHaKOBbIe 3aBHCUMOCTH OT
J. lna xoapdunmento N CKO pasna 0,026.

3akouenue

[TosryyeHBI CTONKHOBUTEJIbHBIE MHOTYIINPIHBI JIH-
HUH YTJIeKICJI0T0 ra3a /aBjeHIeM 3aKHICH a30Ta BOIM3U
10,6 mxM. PaccMoTpena BpaiaTesbHast 3aBUCUMOCTD KO-
acddunmentoB ymupenus: unuit aug cMecu CO,—N,0.
Omnpenenenbl koa(pUIEHTbI TeMIlepaTypHOIl 3aBUCH-
MOCTH TIOJTYIIUPHUH JIMHUII B IIUPOKOM HHTEpBase Bpa-
IIaTeTbHBIX KBAaHTOBBIX YHces. TeMIepaTypHble ITOKa-
3aTesil M3MeHSI0Tca B mpenenax ot 0,569 mo 0,748.
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N,O-broadening coefficients of CO, lines and their temperature exponents were calculated for a wide
range of rotational quantum number in the 00°1—10° band. We used the semi-empirical method based on the
semi-classical impact theory. It has been already applied for calculation of pressure broadening and shifting co-
efficients of spectral lines and their temperature exponents for HyO—Nx(O,), CO,—Nx(O;), and O3—N»(O,) sys-
tems. The computed collisional half-widths were compared with the measured data obtained using a frequency-
stabilized tunable CO,-laser for 11 rovibrational transitions with lower state rotational quantum number up
to 38 at room temperature and for 3 transitions R(10), R(22), R(32) in temperature range 300 < T < 700 K
in the 00°1—10°0 band. The calculated and measured data are in a good agreement.
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