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Tounble U3MepeHNs KOHI[EHTPAIMU 3aKICU a30Ta, MOIHOTO TTapHUKOBOTO rasa, B atMocdepe 3eMIn BasKHbI
JUIST MOJIEJTUPOBAHMS PAIUAIlMOHHOTO GaslaHca Harell miaHetsl. [IpencraBiieHbl n3MepeHHble KOA(DQUIMEHTHI YIIH-
perns u casura auHuii N,O [aBieHHeM BO3[IyxXa HpU KOMHATHOH TeMieparype s 82 KoJebaTeTbHO-Bpaliia-
TeJTbHBIX MIE€PeX0/I0B B TOJIOCE (00°2) < (00°0), BpamaTeJbHOe KBAaHTOBOE YHCJO 7 MeHseTcs oT 3 a0 54. Vsmepe-
HUS TIpoBefieHbl Ha Dypbe-crekrpoMerpe IFS-125M co crekrpanbhbiM paspentenuem 0,0056 cM™'. BbrunciaenHbie
K03 UINEHTBI YINUPEHHS U CIBUTA JUHUHA MOJYYeHbI MOTYKJIACCHIECKIM METOAOM, MOANMDHUINPOBAHHBIM BKJIIO-
YeHIEeM B PACUETHYIO CXeMy KoppeKTtupyioirero ¢dakropa. OmpeseneHHbIe HAMI HapaMeTpbl CPABHUBAJICDH C HpeJ-
CTaBJIEHHBIMU B JINTEPATYPE U B COBPEMEHHBIX 6a3aX CIIEKTPOCKONMYECKNX JAHHBIX. BbIsBIeHa KosreGaTelbHAs 3a-
BUCUMOCTD MOJIYITUPUH JUHUN 71T BATEHTHOTO KOJEGAHUS V3.

Kntouesvie caosa: mapaMerpsl KOHTypa JIMHUHM, YIIUpPEHNe JUHNH, MOTYNINPUHA JUHWUH, CABUT JUHOH, 3a-
kuch asora; line profile parameter, line broadening, halfwidth, line shift, nitrous oxide.

Beegenue

KouTpoJib cofepskaHus MapHUKOBBIX T'a30B, B TOM
yucae sakucu azorta (N,O), B atMocdepHOM BO3AyXe
ABJIIeTCSI BaKHOM 3ajaveil M3-3a MX BJIMSHHUSA Ha KJIHU-
MaT 3emun [1, 2]. Bararogapst onTudeckoil akKTUBHOCTH
B uH(PAKPACHOM [HAlla30He [JUH BOJH, GOJBIIOMY
BpeMenn xkusHu (~ 120 jeT), cpaBHUTEIBHO BBICOKOMY
YPOBHIO KOHIIEHTPAITMH W €T0 TOCTOSHHOMY pocTy N,O
ObLI TpU3HAH OAHUM 13 HamboJiee MOIIHBIX MapHUKO-
BbIX Ta3oB [2, 3]. OcHOBHBbIE TPUPOJAHbBIE HCTOUHUKH
MOCTYIUIEHUST 3aKHUCH a30oTa B atMocdepy — IIOYBa,
BOJHAg IOBepXHOCTh (OKeaHbl, Mops, 60JOTa) M Jiec-
Hble MoKapbl. K aHTPOIOreHHBIM HMCTOYHMKAM (II0YTH
30% ot Bcex BbIGpPocoB N,O [4]) oTHOCATCA coxuTaHme
TommBa (yTJI€BOJOPOAHOTO, GUOTOIUINBA), TPAHCIIOPT
(aBTOMOGUIIBHBIH, aBHAIMOHHBINA, MOPCKOIl), MpPOIyK-
ThI JKU3HEJEATENbHOCTH JIOMAIIHUX SKUBOTHBIX M C3KH-
ramme TBePAbIX OBITOBBIX OTXO/OB.

K HacrogmemMmy MoMeHTY Ko03a(dUIIMEHTbI YIIIpe-
HUS IMTHUI 3aKUCH a30Ta JaBJIeHNEM BO3yXa J0CTATOY-
HO IIMPOKO mpejcTaBieHbl B jmreparype (cM. [5—9]
W CCBUIKM B HHX), TOTJa KakK Ko3((UIMEHTHI CIBUTA
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TIpUBeJIeHbl TOJIBKO B ABYX paboTax [5, 6]. B [5] mams
pe3yJIbTaThl N3MepeHuit Ha Dypbe-cleKTpoMeTpe, Tpeji-
cTaBJeHbl TMapaMeTpbl 11 ~ 500 Kose6aTebHO-Bpalia-
TEJTHHBIX TIEPEXO/I0B € BpallaTeJbHBIM KBAaHTOBBIM UHC-
aoM J no 73 B 11 mosocax norsomenusa. B crarbe [6]
MOJIyYeHbI CABUTH 73 JUHUIL, 3apericTPUpPOBAHHbBIE Ha
Dyppoe-ciekTpoMeTpe B ToJtoce vs. B 6aze HITRAN [10]
TIpe/iCTaBJeHbl KO(PPUINMEHTbI yIIUpPeHns W CABUTA
JIMHUHN 3aKNCH a30Ta, OMpe/leleHHble Ha OCHOBE JKCIIe-
PUMEHTAJIbHBIX JaHHBIX [J].

Ienp paGoTbl — MOJydYeHUE HOBBIX IKCIIEPUMEH-
TAJIBHBIX M BBIYUCTIEHHBIX KO3(D(PUIINEHTOB YITHPEHIS
sunuit N,O naBieHueM BozayXa B II0J0Ce (00°2) —
—(00°). KpaTko ommcaHBI H3MepeHHS U MeTOINKH
BBIYHCJEHUIl, TPeICTaBIeHbl Pe3yJIbTaThl, HEKOTOPBIE
BBIBOJIBI 1 TIEPCTIEKTHBBI JaTbHeliteil paGoThl.

IJKCcnepuMeHT

CTeKTp TIOTJIONEHNA 3aKWCH a30Ta B JUATA30HE
4200—6500 cm~! saperucrpuposan nHa Mypbe-CIEKTPO-
Mmerpe Bruker IFS-125M co crekTpajbHBIM paspelie-
mem 0,0056 cM™' u MHOTOXOIOBOIT KioBeTOit 60 M.
Oo6mas pmmHa myTn coctaBmia 2400 cMm. CnexTpoMeTp
OB OCHAIlleH HCTOYHWKOM CBeTa C TaJIOTEHHOl JiaM-
10#i, TepMaHNEBBIM (POTOIETEKTOPOM U CBETO/Ie/TUTEIEM
u3 CaF,. /laBienue o6pasila H3MepsIOCh JaTYNKOM
AUP-20/M2-H ¢ rtounocteio 0,03 rlla. K ycpenHen-
HoOWl wmHTepdeporpaMme TNpHMeHsICA MeTo] (Ha3oBoit
KoppeKIm Mepiia ¢ paspemenueM To ¢asze 1 oM.
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ATom3anugd  He TWCMOJb30Bajach. TepMocTabuinsa-
1IN TIOMeTEeHNS TO3BOJISIA BECTH IJINTENBHYIO 3aINCh.
OrHollleHne  CUTHAJL/TIIyM B 3aperHCTPUPOBAHHBIX
CIIeKTpax /I CUJIbHBIX JMHWE cocTaBisio ~ 3000.
ITo 06€eCcIeYnyIo XOPOIIy0 TOYHOCTD OTpefie/eHus Ia-
paMeTpoB KOHTypa IS JIUHWI ¢ WHTEHCHBHOCTBIO [0
1072 cm/mosex. mpu 296 K. McmonbaoBaics o6paserr
NO (80% N0 u 20% "“N'°0) ¢upmbr IZOTOP.
B pesysbTate m30TOIMHOTO 06MeEHa B Takoil cMecu o6pa-
3YIOTCSI IIECTb U30TOIOJIOTOB MOHOOKWCH a30Ta M BO-
ceMb W30TOIOJIOTOB 3akucH a3oTa. CHeKTp MorJIole-
HUSI CMeCH 3aKICH a30Ta 3aperuCTpUPOBaH NP TeMIle-
parype 296 K n maBnenum taza 17 m6ap. [laBienue
Bo3ayxa BapbupoBasioch or 0 o 500 mMGap (o6pasen
1 — 0 M6ap; ob6paserr 2 — 100 m6ap; o6pasern; 3 —
300 m6ap; o6paser; 4 — 500 m6ap).

JlormepoBckasi — TOMYMIUPHHA HA  HOJYBBICOTE
(HWHM) coctasiastia 0,0039 cm™ pu  KOMHATHO#
TeMIlepaType, KOTOpasd HeCKOJbKO MeHbIle pa3pelre-
HuSA crnekTpoMerpa. [y m3MepeHnil BBIGHPATNCH M30-
JIMPOBAHHbBIE JINHUH, B TpefieJiaX TpeX MOJyIUPUH JIu-
HUU Y OT ee IleHTpa He ObLIO OJIM3JIEKAIIUX JUHUIL.
JToT BBIGODP [OMOJHUTETHHO KOHTPOJUPOBAJICS IO
IJTABHOCTH paclipe/le/IeHNnsT OTHOCUTEIbHON WHTEHCHB-
HOCTH JINHUI B TI0JIOCE.

[MTapamerpbl jmaui (LEHTPBI JUHUI, WHTEHCHBHO-
CTH) OIpPeeJAINCh C TIOMOIIBI0 IaKeTa IporpamMm
Wxspe, KOTOpbIli MOKeT aBTOMAaTHYeCKH UCKaTh MUKU
¢ TIOMOIIBIO AJTOPUTMOB pacro3HaBaHusa o6pasos [11].
DTOT MPOTPAMMHDBIH KOMILIEKC TaK:Ke IO3BOJISIET IMO[I-
TOHATH TapaMeTpPhl KOHTypa JIMHUU K HM3MEePEHHOMY
Ha6opy JAHHBIX C MOMOIIBIO IMPOIEIYPbI PeryJspu3a-
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nn Tuxonosa. IIporpaMMa BiiIO9aeT B ce6s HECKOJb-
KO BCTPOEHHBIX THUTIOB KOHTYPOB, BKJIOYAs KOHTYPBI
®oiirra (V), Payruana—CoGenbmana (R—S) u Speed-
Dependent Voigt (SDV) koutyp. ITomumo moa6opa
MapaMeTpoOB U3MEPEHHOTo MPOodMIIs JTUHUU TPOTpaMMa
MOJKET ONpEIeNATh IapaMeTpbl HUHCTPYMEHTAJIbHOI
GyHKIIMH.

CHeKTpbl OTKAJNOPOBAHBI TI0 TOJOKEHUAM 84 JTH-
muit Hy'%0 B o6mactn 4000—6000 cm™! ¢ mHTeHCHBHO-
crpio Gosee 3 - 1072 em/Mounek. mpu 296 K. ITomoske-
HUA JTUHUNA B3gThl u3 pabotsl [10]. OTkIOHEeHWE IieH-
TPOB Kau6poBaHHBIX JuHUi oT aHHbIXx HITRAN [10]
me mpesbimrano 0,0005 cM™', UTO XapakTepusyeT TOU-
HOCTb u3MepeHuit ypbe-clieKTpoMeTpa.

[lepBoHAYAMBHO KOHTYPBI TISITH CUJIBHBIX JIHMHUI
NO, 3aperucTpupoBaHHBIX NPHU 33JaHHOM [aBJEHUHU,
moarousam K npodunam V, SDV u R—S, a B mporec-
ce TIOATOHKU TIOJTyYaJd TIapaMeTphbl peaJbHOI arma-
paTHoOl (PYHKITNH. DKCIepUMeHTaIbHble TPOQUIN JIN-
Hun ¢ nentpoM 4430 cM™' mokasampl ma puc. 1. IIpm
MOJITOHKE PA3HUIA MKy UHTEHCUBHOCTSIMU CHJIBHBIX
JINHWI, ONpe/ieJIeHHbIX IO 3THM KOHTypaM, He IpPEeBbI-
maer 2%, TOrJa Kak pasHuia Mexay KoadduiimeHTa-
MU VIIUPEHUS, ONpeeJeHHBIMH TI0 3THM KOHTYpaM,
u He Goubiie 3%. CTaHZapTHOE OTKJIOHEHWE B CJyUae
ncrnonb3oBaHng KoHTypa SDV 6bu1o B 4eThIpe pasa
MeHbIlle, YeM TIPU UCIOIb30BaHUN KOHTYpoB V n R—S.
IToaToMy B masbHelilieM 3aperucTPUPOBAHHbBIE JTUHUN
o6pabaTbIBaJiCh ¢ moMolbio koHTypa SDV. Iloaymmm-
pUHA ¥ TIOJIOKeHWe JMHUU C 1eHTpoM 4431,76 em L,
o6paboTaHHOII ¢ HCHOIb30BaHNEM KoHTypa SDV, mpm-
BeJ/leHbl Ha puc. 2.
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Puc. 1. DKchepuMeHTaTbHbIe KOHTYPSI JuHHN 4430 cM™! mpu zaBieHnu Bosayxa 0 u 83 M6ap, o6pa6oTaHHBIE C HCIOTb30BAHIEM
koHTYpoB V (@) u SDV (6); OTK/JIOHEHUS 3KCIepUMEHTaIbHOTO KOHTypa OT paccuutanHoro (g, 2)
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Puc. 2. Tlonymupuna (@) u nonoxenue (6) JTUHAU € TIEHTPOM
4431,76 cM™', 06pa6oTaHHOIl ¢ HCTIOIb30BaHIEM KOHTYpa SDV
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INorpemuocth u3MepeHUs KO3(QUIIEHTOB YIIN-
pernst gunnit N»O cocraBuia 7%, koaduimeHToB
caeura guanit — 10%.

MCTO/]I/IKa pPacu€ToB

Mousekysna N,O gBisiercss NOJSpHOI JMHeiHOM
¢ nunonbHbIM MoMeHTOM 0,161 /[ [12] u xBagpymosn-
HbIM MoMeHToM —3,3 /I - A [13]. MoJiekynnr 6ydepro-
ro rtaza Ny u O, UMeT KBJIPYyIOJIbHbIE MOMEHTBHI,
pasuble —1,49 [14] u -0,4 /I - A [15]. CaenoBarenbHo,
OCHOBHBIE BKJIQJBI B yIIUpeHWe JUHUI OyayT JaBaTh
JIUTIOJIb-KBAAPYTIOJNbHbIE W KBAIPYTOIb-BaAPyTIOJbHbIE
B3anMo/ieiicTBuA.

[Momymupuubl W CABUTH JHMHWUNA 3aKUCH a30Ta
JlaBJieHNEeM BO3/lyXa BBIYUCJISINCH MOJTYIMIIHPUIECKIM
MetogoM [16], OCHOBaHHBIM Ha TOJIYKJIACCHYECKOI
teopun ymmpenus [17, 18]. B pamkax atoro moaxona
HOJYIIMPUHA Vi U CABHT §;r JIMHUM, COOTBETCTBYIOILIEil
nepexonay i — f, MOTYT OBITh 3alMCAHBI B BHJIE

vir = AG, )+ Y D*GEIDP (o) +

+ > DX(ff DR, 1)
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8 =BG, )+ ZDz(ii’U)P;(wﬁ) +
+ D DFIDR Gy @
r

yreHaMn GoJjiee BBICOKMX TOPSAKOB TpeHeGperaor.
31ech

AG, )= 23 o) [oF @B, poiy dvi - (3)
p 0

. _ _ﬁSi 22 Bllz(af —(Xi)
BG. )= cshu“{(“f K T )
x Zp(p)IuF(u)bGS(u, », 1, [dv; (4)
P 0

i, [ — KBaHTOBBIE YNCJIA HAYAJIBHOTO W KOHEYHOTO COC-
TostHuii orsomaomeit Moexyst; D?(idll) u D*(ff1) —
cuabl  gunoabHbix ([ = 1), xBagpymosabubix ([ = 2)
nepexonos; P(o;) n Plos) — bynkimmn sddexTus-
HOCTH ST KaHaloB paccesuus [ — i u f— f; n —
YHCcI0 MoJIeKyT GydepHoro rasa B eIuHUIE o6beMa; ¢ —
cKopocTh cBeta; p(p) — 3aceJIeHHOCTh YPOBHS P BO3-
MyTIafolell MOJEKYJIbl; U — OTHOCHTETbHAsA CKOPOCTD
crajkuBaomuxcsa Mosekyn; F(v) — dyHkuus pacmpe-
nenenusi Makcseswna; bo(v, p, i, [) — napamerp mpe-
pbiBaHus u3 Teopun AngepcoHa [17, 18]; p;, pr u o,
0 — AUIOJbHBIE MOMEHTBI U CPeJHIE [JUIOJIbHbIE II0-
JISIPU3YEMOCTH TOTJIONIAIONIeH MOJIEKYJIBI B HAYaJIbHOM
U KOHeYHOM cocTostHusx; I u I, — moTeHIHaibl HOHH-
3aIUy TOTJIONIAINIEN N BO3MYIIAOIIEH MOTEKY.JI.
Cujbl mepexo/ioB D*GilD) u D2(ff’|l) U KaHa-
J0B paccesHust i — i', f — f° 3aBUCAT TONBKO OT MO-
JIEKYJISIDHBIX TIOCTOSIHHBIX ~IIOTJIONIAIOIIEH MOJIEKYJIBI
U BKJIIOYAIOT TOJBKO BHYTPUMOJIEKYJISPHDBIE 3 EKThI.
Koaddummentsr  pasnoxennss Pfw), HasbpiBaeMble
«a(pPEeKTUBHOCTAME» KAaHAJIOB PACCESIHIISI, OTBEYAIOT 32
BJIMSIHME B3aUMO/IENICTBUS € BO3MYyIIaolieil MoJeKyI0i
(BKJIFOUAS MOTEHINAN, TPAEKTOPHH, KOJeGaTelbHO-Bpa-
nareJbHble YPOBHU, BOJHOBbIe dyHKimu) [16]:

Plo) = gzp:P(P)Z Ay D (pplDEy x

Iy

rle pp’ — KBaHTOBble YUCIa; [ — TUII MyJbTHIOJEN
MOJIEKYJIBI TEPMOCTATA.

B momysmmupndeckom Metone [16] dyukiusg ag-
dextuBHocTn  B3aumogeiicteuil  Plo) TmpeacTaBieHa
B BH/le TIPON3Be/IeHNUS

B (@) = P (0)C(w), (6)

e PA™(0) — ¢ynkuusa sddextuBHOCTH B Teopuu
Angepcona—Tcao—Kapnatra; Cf0) — mnompaBouHbii
akrop. dopma koppekTupyiomiero daxropa moa6OH-
paeTcs W3 aHaAJAM3a BpAIIaTeTbHOH  3aBUCHMOCTH
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MOJIYIIMPUH ¥ CIBUTOB JIMHUIT IJIST OTIpeieJIeHHOH MoJie-
KyJagpHoit cuctembl. [lnsa caydas N,O—N, mompaBou-
HBIT (pakTOp HMeeT BHU]

_ G
c() = T odl )

TIe €y, C; — TOATOHOYHBIE MapaMeTphl, OIpeeJiseMble
13 CpPaBHEHHS pe3yJIbTATOB BBIUNCJIEHWH C 3KCIIEpH-
MEHTATbHBIMA JTaHHBIMH.

B macrogmieit pa6oTe B pacueTax YYHTHIBAJINCH
ameKTpocTatimyeckne (JMIONb-KBaApPYIOIbHbIE, KBaJl-
PYIOJIb-KBaJPYOIbHbIE), WHAYKIMOHHbIE M HCIEP-
CUOHHBIE B3amMojlelicTBusA. Heo6xouMble TapaMeTpbl
Mosiekysn N,O, Ny u O, npuBesiennl B Tab. 1.

Ta6auma 1
[TapameTpbl MOJIEKYJI: TUIOJbHBIII MOMEHT |,
KBa/J[PYNOJIbHBII MOMEHT 0, cpeHsis AUNOJbHAS
HOJISIPH3Y€eMOCTb «,, TOTeHIHaJ HoHuzauuu I

Moekyna u, J 0, /1-A a, A® I, 5B
N,O 0,161 [12] -3,30 [13] 2,998 [19] 12,58 [20]
N, — -1,49 [14] 1,710 [19] 15,54 [20]
o) - 0,40 [15] 1,569 [21] 12,07 [20]

[Tony4yeHbl cemyolie TOATOHOYHbBIE TTApaMeTpPhI:
¢y =3,1, ¢,=0,075 pua BbIYUUCTEHUIT MOJYITHPUH
JquHOl u ¢y = 5,9 u ¢; = 6,4, ¢, = 0,37 A1 BBIYHCTIE-
HHUI CABUTOB JUHUI R- 1 P-BeTBU COOTBETCTBEHHO. Be-
JUYWHA cpegHell aumnoJbHO# mosgpusyeMoctn SO,
B Bo36y:xaeHHOM cocTostauu (o = 3,070 A®) omnpezere-
Ha U3 CPaBHEHUS 3KCIEPUMEHTATbHBIX M PacUeTHBIX
C/IBUTOB HECKOJIbKUX JIMHUI.

PesyabTathl u 00CysK/AEHUE

DKCTeprMeHTaIbHble K03(D(UINEHTBl YITHPEHNS
U CcABWTa JIMHUI 3aKWCH a30Ta JaBJIeHNEM BO3IyXa
ompejiesieHbl TIPU KOMHATHOH TeMreparype A7 82 Ko-
JebaTeIbHO-BpallaTeIbHbIX Tepexo/oB P- m R-BeTBeii
B mozoce (00°2) — (00°0). BpamraTeabHble KBAHTOBBIE
yucaa Iml (m = -J" gna P-etBu, m=J"+ 1 q1a
R-BetBN) H3MeHAOTCA B HHTepBale oT 3 10 S54. Bol-
YHUCJIEHUS] BBITIOJTHEHDI /U1 GOJIBIIEr0 KOJMYECTBA Iie-
pexomoB — mas lml mo 72, MaKkcHMaJbHOe 3HAaYeHHe
BpAIaTeJIbHOTO KBAHTOBOTO YHCJTA 72 COOTBETCTBYET
MakcuMagbHOMY B 6aze maHHBIX HITRAN npma aroit
nosiochl Torsiomenus1. [losyueHHble JaHHbIE TPHUBe/le-
HBI B Tab. 2.

Ta6numa 2

Koa¢umuents! ynmpenus u casura auanii N,O gapiennem Nj B mosioce 2v; IpH TeMIepaType
296 K, cm!-arm!

i R-BeTBB P-BeTBH

m ,YSK(‘U ,Y].)ll("l 63]((']1 Bpu("l ,YSK(‘U ,Y]Jll("l 83K(’ll 6].)11("1

1 2 3 4 6 7 8 9

3 0,0883 0,0906 -0,00316 -0,00340 | 0,0896 0,0904 -0,00340 -0,00355
4 0,0857 0,0896 -0,00253 -0,00333 | 0,0910 0,0896 -0,00366
5 0,0887 0,0885 -0,00352 -0,00327 0,0865 0,0885 -0,00340 -0,00370
6 0,0862 0,0873 -0,00365 -0,00323 | 0,0843 0,0874 -0,00324 -0,00369
7 0,0823 0,0861 -0,00294 -0,00323 | 0,0867 0,0862 -0,00312 -0,00366
8 0,0849 -0,00356 -0,00325 0,0849 -0,00370  -0,00362
9 0,0822 0,0836 -0,00401 -0,00328 0,0837 -0,00322 -0,00360
10 0,0811 0,0824 -0,00393 -0,00331 0,0828 0,0824 -0,00431 -0,00360
11 0,0804 0,0811 -0,00352 -0,00337 0,0810 0,0812 -0,00373 -0,00361
12 0,0800 0,0799 -0,00333 -0,00343 | 0,0790 0,0800 -0,00449 -0,00362
13 0,0783 0,0788 -0,00382 -0,00349 | 0,0778 0,0788 -0,00462 -0,00365
14 0,0786 0,0777 -0,00384 -0,00356 | 0,0857 0,0777 -0,00332 -0,00370
15 0,0770 0,0767 -0,00402 -0,00364 | 0,0784 0,0767 -0,00374
16 0,0758 -0,00398 -0,00373 0,0758 -0,00344 -0,00378
17 0,0768 0,0749 -0,00394 -0,00384 | 0,0767 0,0750 -0,00495 -0,00380
18 0,0753 0,0742 -0,00408 -0,00394 | 0,0752 0,0742 -0,00422 -0,00383
19 0,0751 0,0736 -0,00448 -0,00400 | 0,0750 0,0736 -0,00454 -0,00389
20 0,0750 0,0730 -0,00454 -0,00407 0,0753 0,0730 -0,00480 -0,00396
21 0,0742 0,0724 -0,00445 -0,00413 | 0,0735 0,0725 -0,00464 -0,00403
22 0,0736 0,0719 -0,00452 -0,00420 | 0,0731 0,0720 -0,00425 -0,00410
23 0,0714 -0,00431 -0,00426 | 0,0732 0,0715 -0,00370 -0,00417
24 0,0725 0,0710 -0,00460 -0,00431 0,0725 0,0710 -0,00367 —0,00425
25 0,0717 0,0706 -0,00434 -0,00437 0,0716 0,0706 -0,00420 -0,00432
26 0,0718 0,0702 -0,00469 -0,00446 | 0,0724 0,0702 -0,00340 -0,00434
27 0,0718 0,0699 -0,00445 -0,00456 | 0,0711 0,0699 -0,00347 —-0,00436
28 0,0708 0,0697 -0,0049 -0,00461 0,0704 0,0697 -0,00525 -0,00441
29 0,0695 -0,00407 -0,00465 | 0,0715 0,0696 -0,00455 -0,00448
30 0,0699 0,0694 -0,00505 -0,00469 | 0,0695 0,0694 -0,00480 —-0,00455
31 0,0708 0,0692 -0,00474 -0,00472 0,0692 -0,00461
32 0,0698 0,0689 -0,00522 -0,00476 | 0,0694 0,0689 -0,00468
33 0,0692 0,0687 -0,00526 -0,00480 | 0,0703 0,0687 -0,00474
34 0,0676 0,0684 -0,00531 -0,00484 | 0,0696 0,0684 -0,00469 —0,00480

U3amepenust u pacyerst koapdunuenToB ymmpenus u casura juauii NpO... 549



OkoHuaHue tabua. 2

1 2 | 3 | 4 | 5 6 | 7 | 8 | 9

35 0,0681 0,0682  —0,00518 —0,00488 | 10,0734 0,0682  —0,00414 —0,00484
36 0,0691 0,0680  —0,00439 —0,00496 | 0,0725 0,0680  -0,00533 —0,00484
37 0,0683 0,0678  —0,00482 —0,00501 | 0,0664 0,0678  —0,00409 —0,00484
38 0,0678 0,0677  —0,0054 —0,00503 | 0,0654 0,0677 -0,00489
39 0,0676  —0,00416 —0,00503 | 0,0684 0,0676  —0,00514 —0,00493
40 0,0669 0,0675  —0,00504 —0,00504 | 0,0706 0,0675  —0,00449  —0,00497
41 0,0684 0,0673  —0,00489 -0,00505 0,0673 -0,00501
42 0,0674 0,0670  —0,00534 —0,00506 | 0,0719 0,0670 -0,00505
43 0,0668  —0,00503 —0,00508 0,0668 -0,00508
44 0,0655 0,0665  —0,00525 —0,00510 | 0,0642 0,0665  —0,00548 —0,00511
45 0,0652 0,0662  —0,00558 —0,00514 | 0,0634 0,0662 -0,00511
46 0,0643 0,0660  —0,00536 —0,00519 | 0,0618 0,0660 -0,00510
47 0,0658 -0,00521 | 0,0644 0,0658  —0,00490 —0,00511
48 0,0626 0,0655  —0,00529  -0,00522 0,0655  —0,00466 —0,00514
49 0,0653 -0,00522 0,0653 -0,00518
50 0,0651 -0,00523 | 0,0643 0,0651 -0,00521
51 0,0648 -0,00525 | 0,0613 0,0648  —0,00455 —0,00524
52 0,0644 -0,00527 | 0,0649 0,0644  —0,00446 —0,00527
53 0,0641 -0,00530 0,0641 -0,00530
54 0,0637 -0,00532 | 0,0621 0,0637 -0,00532
55 0,0634 -0,00537 0,0634 -0,00532
56 0,0631 -0,00540 0,0631 -0,00532
57 0,0629 -0,00542 0,0629 -0,00534
58 0,0626 -0,00542 0,0626 -0,00537
59 0,0623 -0,00543 0,0623 -0,00540
60 0,0620 -0,00544 0,0620 -0,00542
61 0,0617 -0,00545 0,0617 -0,00545
62 0,0613 -0,00547 0,0613 -0,00547
63 0,0610 -0,00550 0,0610 -0,00549
64 0,0606 -0,00553 0,0606 -0,00550
65 0,0602 -0,00558 0,0602 -0,00551
66 0,0599 -0,00560 0,0599 -0,00552
67 0,0596 -0,00563 0,0396 -0,00555
68 0,0593 -0,00565 0,0593 -0,00559
69 0,0589 -0,00567 0,0589 -0,00561
70 0,0586 -0,00570 0,0586 -0,00565
71 0,0582 -0,00574 0,0582 -0,00568
72 0,0578 -0,00577 0,0578 -0,00571

W3amepennbie Koa(pHUIMEHTDI yITUPeHUs JTUHII Ha-
xoasaTca B u"TepBaje ot 0,0613 mo 0,0910 e arm!
BuncaenHsle — ot 0,0578 mgo  0,0906 cM™! - atm™!
(puc. 3). Tlomyyennsie B paGoTe manHble 119 R- n P-
BeTBeil G6JM3KHM TIPH OAMHAKOBBIX 3HAYEHUAX |ml: pas-
HOCTb MeXIy 3KCIEePUMEHTATbHBIMI BeJUYMHAMH CO-
CTaBJSIET B cpefHeM 2,4%, MeXK/Iy pPacCUNTaHHBIMU —
He mpesbitnaet 0,2%.

PesyibTaTbl u3MepeHUIl U BbIYMCJIEHUII HAXOAAT-
csd B XOpOIIEM COTJIaCHUU: CpeJHEKBaJpaTHYHOE OT-
kjaonenne pasHo 0,0014 ematm! g R-BetBm
10,0024 e -arm™! g P-erBu. Hamu gaHHbIE XOPO-
mo coBnazaoT (1o Iml ~ 40) ¢ ganusimu HITRAN [10],
TMOJYYeHHBIMI To ammpokcuMarmu [lage [22] ¢ mc-
TOJIb30BAHUEM Pe3yJIbTaTOB M3MEPEHUu#l B IM0JI0CAX
(42°0) — (00°0) u (50°0) — (00°0) [9]. Ipu Gombimx
3HAUEHUSX |ml BpaliaTeJbHas 3aBUCUMOCTb OIIpeje-
JIEHHBIX B HacTosAMIell paboTe TOMYIMIMPUH JTWHWH yCU-
susaercst (puc. 3). TloJydeHHble HAME SKCIIEPUMEHTaIIb-
Hble U TeopeTHUecKme Ko3(UINEHTbI YIIUpPeHus Jn-
HUIl B T0JIOCe TIOTJIOMIeHUs 2v3 MOXKHO CpPaBHHTD
¢ MaHHbIME U3 pa6oT [5—8] B mosocax vs, 2vs, 3vs Ha
puc. 3, a; pe3yabTaThl u3MepeHUii P-BeTBU pa3HBIX
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B PasHBIX I0JIOCaX IPeJCTaBJeHbl Ha puc. 3, 6. Pas-
HUIA MKy AaHHBIMHI B ToJoce 2v3 (HammMm skciie-
PUMEHTaIbHBIMI) U pesyJbTaTaMu u3 [5] B cpeaHem
cocraByger 2%.

B pa6ore [9] Ha ocHOBaHWU cpaBHEHHH Bcex
UMEOINXCS B JINTepaType JaHHBIX 110 Ko3duimen-
TaM YITUPEHUs JUHUN 3aKUCH a30Ta [JaBJIeHHEM BO3-
JlyXa B Pas3JIMYHBIX MOJOCAX IMOTJIONIEHUsI, B TOM YHCJe
1 06pa30BaHHBIX MEPEXOJaMH ¢ OCHOBHOTO KOJe6aTe Ib-
HOTO Ha BBICOKO30Y KIEHHbIE COCTOSIHUS — (00°%0) —
— (42°0), (00°0) — (50°0), 6bima OTMeYeHA CYIIECT-
BeHHasg KosebaTeslbHas 3aBUCHUMOCTb. M3 puc. 3, mpen-
CTaBJISAIONIETO pe3yJabTaTbl U3MepeHWil M BbIUUCJIeHUN
B IoJI0cax vz, 2v3, 3v3, MOKHO CZeJIaTh BBIBOJ O 3aBH-
CUMOCTH TOJIYITUPUH JUHUHA OT KOJe6aTeIbHOTO KBaH-
TOBOTO YHCJA BEPXHET0 COCTOSHHUS 0¥3. BuIHO, YTO
NpPH YBeJMYeHUN YUCTA KOJeGaTeTbHBIX KBAHTOB U3
MOJIYITUPUHBI  JINHUIT ~CYIIECTBEHHO yMEHBIIAITCS,
pa3HHIA MeXKIY JaHHBIMU U3 Pa3HBIX IT0JI0C COCTABJSIET
6osee 5%.

V3MepeHHble U BBIYUCIEHHBIE 110 IIOJTyIMIIH-
pUYECKOMY MeTOAy Ko3(pUIMeHTsl cABUTa JUHUAN
3aKHCH a30Ta [JaBJeHHeM BO3/[yXa B ToJoce 2vs
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Puc. 3. V3MepeHHble U BbIUUCJEHHbIE 110 TIOJy3MIHpUYEC-
KoMy MeToxy KoaduimeHTsl ymmpernusa auanit N,O maie-
HUEeM BO3[yxa, a Takke manHble u3 Ga3pl HITRAN [10]
u pa6or [5—8] (a); wusMmepeHHble HaMu KO3(PPUIMEHTHI
VIIMpeHUs JHHU, a Takke HaHHble u3 pabor [5, 6, 8] mis
P-geru (6) (cm. uB. puc. 3—4 Ha cafire http://iao.ru/ru/
content,/vol.37-2024/iss.07)

MaJbl M HaxoaATcsa B uHTepBasax ot —0,0056 mo
-0,0025 e -atm™' 1 -0,0058 10 —0,0032 M - atm !
coorBercTBeHHO (puc. 4). Pe3yibraTbhl pacueToB NMEIOT
YeTKHe 3aBHCUMOCTH OT KBAaHTOBOTO 4YHcJa 7. Bpaima-
TeJbHblEe 3aBUCUMOCTH /i R- u P-BeTBeil B paccMart-
puBaeMoii ToJioce MOJOGHBI, KpPOMe TPEHOB pacyder-
HBIX JaHHBIX TIpH Iml < 20.

Ha puc. 4 mnpeacraBieHbl MOJy4YeHHbIE HaMU
n nutepatypHble [5, 10] gamuble B mosnoce 2vs. Cpen-
HeKBAJpATUYHOE  OTKJOHEHWEe W3MepPEeHHBIX  HaMU
II pacueTHBIX cBUrOB JHMil pasHo 0,0004 cm' - arm™!
it R-serBu u 0,0006 cv~! - atm™! st P-BetBu. Kpo-
Me TOro, BHJHO XOpolllee cOTJiache HAIluX JaHHBIX
" BeJImyuH u3 [5].

IMapametpsr n3 HITRAN [10] nMetoT TOT Xe To-
PAIOK 3HAYEHUIH, 4YTO U B Hallell pa6oTe, 0HAKO CyTile-
CTBEHHO pa3JIYaloTCsl TPU BBICOKUX 3HAUEHUSX Bpa-
I[aTeJbHBIX KBAHTOBBIX umces. JlaHHbIe, ITOMeIeHHbIe
B HITRAN B aT0ii 0o6acT creKTpa, ObLIN BBIUICIIE-
HBI 10 sMmmpuueckuM dopmyaam [23], HoTydeHHBIM
JUISL  CIBUTOB JIMHMIT JuHelHO# MoJekyabl  COs.
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Puc. 4. l3smepenHble u BbIYUC/IEHHbBIE IO MIOJY3MINPHYECKOMY

MeTony KoadduuuenTs! casura guHnil NoO gaBieHneM BO3-

IyXa, a TakKe JaHHble B mosoce 2vs u3 6a3pl HITRAN [10]
u pa6orsl [S]

CorylacHO 3TOMY MeTOAy [UIs olipefiesienust Koadduirm-
€HTOB C/IBUTA JIMHUN B pPa3HbIX I0J0CAX IIOTJIOIIEHIS
HEOOXOIUMBI  9KCIIEPUMEHTAIbHbIE [aHHBbIE IS ABYX
KoJiebaTeIbHBIX ToJioc. B pa6ote [22] ommcano mpu-
MeHeHUEe METOJMKH K HapaMeTpaM JHHHUIl 3aKUCH a30-
Ta, OJIHAKO HE YKa3aHO, KaKue HKCIePHMeHTAJIbHbIE
JlaHHble ObLIN WCIIOJB30BAHbBI /IS TIOJYYeHUS TO/Ar0-
HOYHBIX KO3((UIMEHTOB B aMMPOKCHMAIMOHHBIX BBI-
PAKEHUSIX.

3akaoueHue

[IpoBenenbl u3MepeHUsT W pacyeTbl TapaMeTPOB
KOHTypa JIMHUH 3aKUCH a30Ta MPH YIIUPEHUN BO3.Y-
XOM B CIIEKTPaJbHOM WHTepBaile 4322—4442 cm .
DKcIepIMeHTaTbHbIe JaHHBIE TTOJTYYeHbI 19 Hanbosee
unteHcuBHbIx smHmit  (1072' — 107 cMm/Monek.) Ha
Dypoe-criekrpomerpe Bruker IFS-125M co criekrpasib-
HpiM  paspemenneM  0,0056 cM~!.  OtTHomenne cur-
HaJI/TIyM B 3aperuCTPUPOBAHHBIX CIIEKTPAX JJISI CUJIb-
HBIX JUHHUI cocTaBuiao okoJsio 3000, yro obecredmsio
XOPOIIYIO TOYHOCTD OTIpe/leIeHNsT TapaMeTpOB KOHTYpa
nuHWi. /[aHHBIe M3 CIIEKTPOB OIpeleseHbl MOJTOHKON
Kk KoHTYypy Speed-Dependent Voigt ¢ ucnosbp3oBanmeMm
ABTOMATHU3WPOBAHHOTO TOWCKA JUHUII B CIEKTpe, OC-
HOBAHHOTO Ha aJITOPUTME PACIIO3HABAHUS 06Pa30B.

s BorumciaeHuss KoaDQUINEHTOB  YIMUPEHUS
u capura jguHuit NoO maBienueM Ny u O, npumeHeH
TOJTySMIIUPUIEeCKUil MeToA. PacueTvl TpOBeAEHBI IS
JIMHUHN TOJIOCHI 2v3; AMAIa30H BPallaTeTbHBIX KBAHTO-
Boix uncen (lml = 3—54) COOTBETCTByeT AMaNa3oHy
B GaHKe cnekTpockommieckoit nHpopmannn HITRAN
g JaHHOH mosiocel. IIpu mcnosib3oBaHUU MOJIYIMIN-
pudeckoro MeToga ¢popMa 1 TapaMeTpbl KOPPEeKTHPYIO-
mero aktopa omnpeeieHbl M3 PACCMOTPEHUST Bpalla-
TeJbHOU 3aBUCUMOCTH W3MePEHHBIX K03 (UIIIeHTOB
VIIUpeHnd W C/IBHUTA JUHUI 3akucu azota. O6Hapy:Ke-
Ha KoJiebaTeTbHAS 3aBUCUMOCTb MOJYIMUPUH JTMHWIH
¢ KoJie6aTeTbHbIMI KBAHTOBBIMU YHCJAMU BEPXHETO
coctogHug v3 = 1, 2, 3.
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HpOBeﬂeHHbIe MHOTOYMCJIEHHbIE CpaBHEHUA ITOKa-

3aJiM, 4TO U3MepeHHble M pacCYNTaHHble HaMHU Iapa-
MeTpbl JmHu N>O — BO3yX XOPOIIO COTJIACYIOTCS
C Ipe/CTaBJIeHHbIMU B JHUTepaType U COBPEMEHHbIX
6a3ax CHEKTPOCKOIMUYECKUX JAHHBIX.

(Dn}[chnponaHHe. Pa6ora BpImOIHEHA npn 1moza-

nepxake PH® (rpant Ne 23-23-00184).

10.
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Accurate measurements of the concentration of nitrous oxide, a potent greenhouse gas, in the Earth’s at-
mosphere are important for modeling the radiation balance of our planet. The work presents the measured
broadening and shift coefficients of N,O lines by air pressure at room temperature for 82 rovibrational transi-
tions in the (00°2) «— (00°0) band; the rotational quantum number m varies from 3 to 54. The measurements
were carried out on an IFS-125M Fourier transform spectrometer with a spectral resolution of 0.0056 cm™.
The calculated line-broadening and shift coefficients were obtained using a semi-classical method modified
by introducing a correction factor in the calculation scheme. Our parameters are compared with those presented
in the literature and in modern spectroscopic databases. A vibrational dependence of the line half-widths for the
vs stretching vibration was revealed.
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