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[TpoBezieH cpaBHHUTENbHBIH aHAJU3 JOCTYIHBIX U3 OTKPBITBIX MCTOYHMKOB JAHHBIX 06 MHTEHCHBHOCTSX CIEK-
TPaJIbHBIX JHHUII OCHOBHOTO U30TOIIOJIOTA MOJIEKYJIbI BO/bI, MOMAJAIOIUX B YacTOTHbIH AuanasoH ot 0 go 1,75 TIng
U TIPEeICTABISIONNX 3HAYNMOCTD /U1 MOJieJiell paclipocTpaHeHUs U3JIyueHus. Bo BHUMaHMe IPUHUMAIUCH PACUeThbl
MeTozIoM 3(peKTHBHBIX TaMIUIbTOHHAHOB, BADUAIIMOHHBIM METOIOM U 3KCIIepIMeHTalbHble JaHHBIE. Y CTAHOBJIEHO,
4TO A1 TMHHUI B OCHOBHOM KOJe6aTeIbHOM COCTOSIHHI ¢ HHTeHCHBHOCTBIO 60/ee 107 cM/MoJIek. Heollpe/ e JeHHOCTD
HNHTEHCHBHOCTH COCTaB/IsIeT MeHee 2%, a mst Gomee crabpix — 5—10%. Jlast cupubix (6oiee 10726 cv/Mouek. ) mu-
HUI B COCTOSIHUM U, HEOIPE/eJEHHOCTh COCTABJISIET OT 2 J0 5% u yBeamuuBaercs g0 5—10% muist caaGbix JuHUI.
Jliist BcexX JIMHNUIT B COCTOSHUSX 209, Uy U U3 HEOIIPEIETEHHOCTh cocTaBiseT He Gosee 5—10%. IIpeacraBieHHbIE TaH-
Hble MOKa3bIBAIOT, UTO GOJIBIIMHCTBY PACCMOTPEHHBIX JUHUN MOKeT GBITh MpHCBoeHa 6oJee Bbicokas (Ha 1—2 cTy-
nenn 1o npurAToi B HITRAN kiaccudukanum) KaTeropysi TOYHOCTH 10 NWHTEHCUBHOCTH.

Knwouesvie c106a: MHTEHCUBHOCTD JWHUH, MOJeKyJaa Boasl, cyO6TTi, arMocdepHoe moriomtenue; line inten-

sity, water molecule, subTHz, atmospheric absorption.

Beegenue

Nudopmaiss 06 MHTEHCUBHOCTSIX MOJIEKYJISIPHBIX
CIIEKTPaJbHBIX JIMHUII BO BCEM [Mala30He OT PaJuo-
BOJIH JI0 yJbTpaduosieTa sSBISETCS OCHOBOU IS KOJIH-
YeCTBEHHBIX OIEHOK TIOTJIONIEHNUS 3JIEKTPOMArHUTHOTO
usyydeHus: arMocdepoif, Kotopbie TpeGyTCs BO MHO-
TUX CIEKTPOCKONNYECKUX MPUIOKEHUSIX, CBI3aHHBIX
C MUCTAaHIIMOHHBIM 30HIPOBaHIEM atMocdepsl, U s
PacyeToB pPaaUAIlMOHHOTO OajiaHca ILIAHEThI, Heo6XO-
JIUMBIX [IJISI MOJEJUPOBAHUSA TJOOAJBHBIX KJIMMaTHUe-
CKUX HW3MeHeHWi. AKTyaJbHOCTb JaHHOW paboThl 06Y-
CJIOBJIEHA HEOGXOMMOCTBIO TOBBIIIEHNST TOYHOCTH MO-
JIeTUPOBAHUSI OJHON U3 OCHOBHBIX COCTaBJISIONINX
aTMoc(epHOTO TOTJIOMEHNsI, a WMEHHO CBSI3aHHOTO
C BJIAKHOCTHIO KOHTHHYYMa, WM Hepe3oHaHCHOTo (He-
CEJIEKTUBHOTO) MOIJIONIEHUS HPUXOAAIIEr0 CONTHEYHOTO
U UCXO/IAIIET0 TEIJIOBOro u3aJydeHus. Heompe/eeH-
HOCTh KOHTHHYYMa SBJISIETCS B HACTOSIIIEE BPEMS OIHUM
13 OCHOBHBIX (PAKTOPOB, OTPAHUYMBAMIINX TOYHOCTH
BOCCTAHOBJIEHUSI TapaMeTPOB aTMocdepbl 10 J[aHHBIM
JIUCTAHI[MOHHOTO 30H/IMPOBAHUS KaK B MHUKDPOBOJIHO-
BoM [ 1], Tak B 6miskHeM MHMPaKpacHOM Anana3one [2].
K HacrosiieMy BpeMeHHU W3BeCTHA JIUIIb OJHA TJIO-
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6anbHast TOySMIUPUYECKAsT MOJeJb KOHTHHYyyMa
MT_CKD [3, 4], obecnieunBaioiias pacyeTbl BO BCEM
3HAUYUMOM JUUIST PaJUAIlMOHHOTO OajaHca [Juala3oHe
3JeKTPOMATHUTHBIX BOH oT 0 10 20000 cM~'. Mogenn
ONUCHIBAET HAOMIOAAEMBI KOHTUHYYM, MOINMDUIIUPYS
KPBLIbSI PE30HAHCHBIX JIMHUIT MOJIEKYJT BOIBI TPH 6OJIb-
HIMX OTCTPOIKaX YacTOTBI OT MEHTpa. IMIUPUYECKUEe
K03 GUINEHTBI MOJEN PETYISIPHO OOHOBJISIOTCS TI0
Mepe TOSIBJIEHUSI HOBBIX 9KCIIEPUMEHTAIbHBIX JIaHHBIX.

OCHOBHBIM HEJIOCTATKOM MOJIEJIU  SIBJISIETCS  TO,
YTO OHA HEe YYNTBIBAaeT OAWH W3 Ba’KHeHmNX ¢dusmde-
CKUX MEXaHN3MOB BO3HHKHOBEHHUS KOHTUHyyMa — [IH-
MepHu3aInio MOJIeKyJI aTMOc(hepHBIX Ta30B I CBI3aHHOE
C 9TUM TIOTJIONEHNE WU3JIYYeHUsT IByMsI B3auMOIENCT-
BYIOIUMHI [JPYT C JPYrOoM MOJIEKY/JIaMU-MOHOMEPAMI
(6umornexyisproe mnoryoienue). Ha ocHOBe sKcuep-
MeHTAJIbHBIX JaHHBIX ObLIO HOKa3aHo [5—8], 4To m3-3a
3TOTO MeXaHM3Ma B CIIEKTPe KOHTHHYYMa IIOSIBJSIOTCS
XapaKTepHble IHKH, KOTOPbIe OTBEYAIOT 32 3HAYHTE]b-
HyI0 YacThb HaG6JI0aeMOTO KOHTHHYyMa W He MOTYT
O6BITh HU TIpeJCKa3aHbl, HH B IOJHOIl Mepe OIMCAHBI
B pamkax mogemn MT_ CKD.

Henocrartox mHpopMarmn Ang ¢dusmdeckn o6oc-
HOBaHHOTO MO/IEJTMPOBAHUA KOHTHHyyMa (cM., Hampwu-
Mep, [9] m mnpuBeleHHBIE TaM CCBUIKH) NPHBOAUT
K TOMY, YTO KOHTHHYYM HO-TIPEKHEMY OMPEIEJISTIOT M-
MUPUYECKH KaK PA3HOCTb MKy HAGJIONaeMbIM OTJIO-
LIEHNEM U PACYeTHBIM crieKTpoM MonoMepa H,O. Cie-
JTOBaTeTbHO, TOYHOCTDB, C KOTOPOH ONpesesIsIioT KOHTH-
HYYM, 3aBUCHUT OT TOYHOCTH pacyeTa CIleKTpa MOHOMeDA.
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[lng pacdera 3TOTO CIleKTpa HY’KHBI YacTOTBI, HHTEH-
CUBHOCTHU, (PYHKIMS TTPODUII M COOTBETCTBYIOIINE Ta-
pametpsl guHui. [IpakTHieckn BCio HEOOXOIUMYIO WH-
dopmartuio MoskHO Haiitn B 6a3e gannbix HITRAN [10].
OjHako caedaHHble HaMu olleHKH [11] moka3spIBaioT,
YTO HEOIPeJIeJEHHOCTh COCTaBJISIONIENl KOHTHHYyMa,
CBSI3aHHOU € B3aMMO/IeliCTBHEM MOJIEKYJI BOJBI C MOJe-
KyJaMH CyXxoro BosayXa (CTOPOHHHMI KOHTHHYYM)
B o6nactim BpamartenabHoil momocsr H,O, nocturaer
100%, ecam 3a OCHOBY pacyeTtoB OpaTb yKa3aHHBII
B HITRAN KoJ BO3MOKHBIX OIMNOOK TTapaMeTpoB JIN-
auit. CToJib 60JbITasd HeolpeAeJeHHOCTh 00yCI0BIeHA
BECbMa OCTOPOKHBIMU (/10 TOpsAKA BEJMYUHDI) OLEH-
kamu morpemuoctu B HITRAN, urto 3aTpyaHser To-
JlydeHWe HaJeKHBIX JaHHBIX O KOHTHHYYMe U TOBBI-
IIeHNe TOYHOCTU ero MojJenupoBaHusi. [[js pelreHus
mpobJsieMbl TpeGyeTcs aHaIN3, HalpaBJeHHBI Ha OII-
peleieHne pPeaTbHBIX MOTPEITHOCTEN MapaMeTpoB pe-
30HAHCHBIX JITHUI.

[lep paboTBI — OIleHKA HEOTPEeNeTeHHOCTH WH-
TEeHCUBHOCTeil JMHUI BOJIHOrO Iapa B JMala3oHe dac-
tot o 1,75 TT1. AtmocdepHoe ToTJoNIeHe, BKIIOYAs
KOHTHHYYM, B creKTpaibHoil obmactu g0 1 TTi Moxk-
HO PACCYUTHIBATH C IMOMOIIBI0 MOJENN PACHPOCTpaHe-
HUS MIULIAMETPOBBIX BoiH MPM (Millimeter-Wave
Propagation Model) [12—14], koTopas mmMpoKo wuc-
TOJIb3YeTCsT MPH ANCTAHIIMOHHOM 30HJMPOBAHUH aTMO-
ceppl ¢ TOMOIIBIO MHUKPOBOJHOBBIX PaJNOMETPOB
(cM., mampumep, [1] w mpuBeJeHHBIE TaM CCBLIKH).
Paccmorpenne juauii u3 auamnasona 1—1,75 TT1 o6y-
CJIOBJIEHO HEOOXOAMMOCTBIO yYeTa X HU3KOYACTOTHBIX
KpbLibeB (ecim UCIOMb3yeTcss OOMIENPHHATAs OTCEeUKa
KpPBLTbeB TIPH OTCTpOiike oT IeHTpa 25 cM ' [15]), ko-
TOpble MOTYT OKa3bIBaThb BJIUIHUE Ha CIEKTP KOHTH-
HyyMa B auanasote go 1 TTn. B mogenn MPM rakske
UCTOJIBb3YETCS MOTyIMIINPUIeCKOe MOJIeTUPOBaHNE KOH-
THHYYMa, KOTOpoe uMeeT GoJjiee TPOCTYIO (HYHKIIHO-
HamgbHyIo popmy, yeM B MT_CKD. Iloctpoenue ¢u-
3M4YeCKN 000CHOBAHHOI MOJIeJI KOHTHHYYMa 11 MPM
B 6oJiee y3KOU, HO UMeIOIIell NIMPOKOe MPaKTHYECKOe
IpUMeHeHNe, CIeKTPATbHOW O06JacTH SBISETCS CyIIe-
cTBeHHO GoJiee TipocToil 3amadveii. Hammume pesysbra-
TOB W3MepPeHUil CTOJKHOBUTEJNbHBIX TapaMeTpoB psja
HanboJjiee WHTEHCUBHBIX CHEKTpaJbHBIX JuHWH H,0,
TIOTIA/IAIOIINX B 9TOT JAMANIA30H U, YTO 0COOEHHO BAXKHO,
pe3yJIbTaThl KBAHTOBOXMMUYECKUX PpACYeTOB CIIEKTPA
nuMepa Bozbl [16] Takke cIOCOGCTBYIOT ee pelIeHUIO.
ITocTpoennass Mojesib KOHTUHYyMa OyeT B JajbHEll-
IIeM paclpocTpaHeHa Ha Becb 3HAYUMBII JMAana3oH
3JIEKTPOMATHUTHOTO M3JIy4eHUs.

BbiGop paHHBIX

BbICOKOTOUHBIM pacyeTaM WHTEHCHBHOCTEH KOJie-
6aTeIbHO-BpAIIATeJbHBIX JHHUI aTtMochepHBIX Tra3oB
B IIOCJIe/IHee BpeMs yaeJsisieTcs GoJibiioe BHuManue [17].
[lng TecTHpoBaHUS pe3yJIbTATOB 3TUX PACUETOB TPeby-
I0TCS M3MepeHUsT MHTEHCUBHOCTEl ¢ He MeHbIIel ToY-
HOCTBbIO. PaccMaTpuBaeMblil CIeKTpaJbHBIN Uana3oH
PacToJio’KeH B MAJIOOCBOEHHOI 061acTi MeKIy MUKPO-
BOJTHOBBIM M WH(MPAKPACHBIM JWANa30HAMHU, U3BECTHOI
KaK <«TepareplioBblii TPOBaj», U3MepPeHUsI B KOTOPOI

3aTpyIHEHBl B OCHOBHOM W3-32 OTCYTCTBHS XOPOIIUX
HCTOYHMKOB U MIPUEMHUKOB u3/rydenus (cM., HaIpuMep,
o630pbr [18, 19]). B aTy o6macTh momajaoT JTUHAH
YICTO BpallaTeIbHBIX TIEPEX0/I0B MOJIEKYJIBI BOJIbI B pa3-
JINYHBIX KOJIe6aTeTbHBIX COCTOSTHUAX. B quama3omne yac-
tor 1o 1,75 TT1 peryisipHble u3MepeHUsT WHTEHCUBHO-
cTell JTMHUN He TMPOBOIUINCDH. VcKIioueHHeM SIBJISAIOT-
cs pe3yJbTaThl MHKPOBOJHOBBIX HCCJIEOBAHUIT TpeX
JINHWI, KOTOpble 6YAYT NpecTaBieHbl Hike. Hamnbosee
TOYHbIE M3MepPEeHNs] NHTEHCUBHOCTEH JIMHUI Bpalareib-
HbIX TepexogoB H,O B ocHOBHOM Koje6aTeIbHOM CO-
CTOSHUN W TIePeXO0/I0B M3 OCHOBHOTO B BO30Y:K/IeHHBIE
HU3KOJIEKalle KoJebaTebHble COCTOSTHUS ObLIH BbI-
TIOJIHEHBI ¢ TIoMoIbio (Dypbe-CIieKTPOMeTpOB B 6oJiee
BBICOKOYACTOTHBIX [AuarnasoHax (cM. [20] u npuBeseH-
Hble TaM CChLIKN). [IOrpenHocTh u3MepeHust st GoJib-
IIMHCTBA CUJIBHBIX JIMHUIT COCTABJISLIAa TIPH 3TOM 3—5%,
yBesmunBasgch 1o 20—30% maa cra6bix. Pacuersr nH-
TEHCUBHOCTEN JIMHUI MeToaoM 3((EKTUBHBIX TaMILIb-
tornanoB [20—22] Ha ocHOBe aTHX M3MepeHuit (gecaT-
KH YUCTO BPAIATENbHBIX TIEPEXO/I0B U THICIYN KOJIe-
6areTbHO-BpAIaTENbHBIX TTEPEXO/IOB, MPIHA/IEKAIIINX
moJyiocaM (byHIaMeHTaIbHBIX KOTeGaHuil 1 X KOMOMHA-
IHSIM ) TIO3BOJISIIOT YCPEJAHUTh HeU36eKHbIe CTaTHCTHYe-
CKHEe U CHCTEMATHYeCKIe MOTPEIIHOCTH 9KCIIePUMEHTOB.
EcTb ocHOBaHUSA ToaraTh, YTO 3TH pacyeThl MpeCKa-
3BIBAIOT HHTEHCUBHOCTU JUHUA (17151 TeX 10J10¢, A1 KO-
TOPBIX M3BECTHBI SKCIIEPHUMEHTAJIbHBIE JaHHbBIE) C TOY-
HOCTBIO BBIIIE IKCTIEPUMEHTANBHOM, HO HEJb3sT TapaH-
THPOBATbh, YTO 3Ta TOYHOCTb 3HAYUTESHHO MEHDIIE pa3-
6poca IKCIEPUMEHTATBHBIX JAHHDBIX, COCTABJISIONIETO
Te ke 3—5% (cm. [21, puc. 4 u 6] u [20, puc. 5]). [dua
MHOTUX CIIEKTPOCKOTINYECKUX TIPUJTIOKEHUuN Tpebyercs
60Jiee BBICOKAS TOYHOCTD.

AJTbTepHATUBHBINT BBICOKOTOYHBI METO]] pacyera
UHTEHCUBHOCTeIl JIMHUI Ha OCHOBE BapHAIIMOHHBIX pac-
4eTOB TpezicTaBjieH B pabote [23], Tre cpenHee OTKIO-
HEeHIe BBIYNCIEHHBIX 3HAYEHUI OT 3KCIEePUMEHTAJIb-
HBIX COCTaBJIsIET [JII HEKOTOPBIX KoJieGaTeJbHO-Bpa-
ImaTebHbIX Tosoc (BKIOYAs YHCTO BpallaTeIbHYyIo)
1—2%. IlpenesibHble BO3MOKHOCTH METOJa MOYKHO yC-
TAHOBUTH JIMIIh CPAaBHEHUEM C DPe3yJbTaTaMH CIIEIHa-
JIN3MPOBAHHDBIX BBICOKOTOYHBIX JKCIIEPUMEHTOB, KOTO-
pble B HacTosllee BpeMs JocTynHbl B VK- 1 BuamMom
nuanaszonax (cM. HampuMmep, pa6otel [17, 24], B KoTO-
PBIX JIEMOHCTPHUPYETCS BO3MOXKHOCTD W3MepeHUs WH-
TEHCUBHOCTH ¢ morpemHoctbio ~0,01%). Cpennee or-
KJIOHEHUE Pe3yJIbTaToB pacueTa oT akcrepuMenta 0,4%
¢ pas6pocom 0,6% IIpu sKCIepUMEHTAIbHON Heolpe/e-
sertoctu ~0,4% Obto ToOKazaHo B pabore [25] mo
pe3yJibTaTaM BBICOKOTOYHBIX HM3MepeHuil 15 MHTEeHCHB-
weix JmHuii HyO ~ 7200 cv™'. Opnaxo nocJieiyIolue
u3MepeHnsT B PYTUX BpallaTeIbHO-KoJe6aTeTbHBIX
noJsiocax H,O B sTOM ke amamasone 4actoT [26] orym-
YAJIUCh OT pe3ysibTatoB [25] Ha Beamuuwuy a0 5%.
YcoBeplileHCTBOBaHNE pacyeTa MO3BOJHIO TOOUTHCS
OTKJIOHeHus1 MeHee 1% u ¢ sTuMH usMepeHusamu [27].
PesyabTaThl TOCTIEAYIONIETO TIIATEJNBHOTO CPABHEHMS
TEOPETHYECKUX MPEJCKA3aHUN C JaHHBIMU H3MepeHHi
HOKa3aIM, 4To yjaoBjaerBopureibHoe (~1%) coryacue
HabJIolaeTcs He /I BceX Tojoc. B wactHocTH, 6BLIO
o6Hapy:KeHo, 4TO Ja)ke [Jid TEePeXoJ0B B COCTOSHUS
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C BBICOKOBO3OY KJIEHHBIMU BaJIEHTHBIMHU KOJIeOGAHUSIMU
(kotopbie, cornacHo maMepenmsM [28, 29], paccuuts-
BalOTCS JIydlle, YeM U3TUOHbIE ), HabII0jaeMbIX B GJIMK-
HeM K- 1 BuuMoM ainana3oHax, pacXok/eHue TEOPUu
C U3MEPEeHUsIMU COCTaBJsieT ~ 2%. JlajbHeiillee pa3Bu-
TIe METOJIOB pacueTa NHTEHCUBHOCTEH JNHUIT MOJIEKYTBI
H,O mo3BosmIo mpoJeMOHCTPUPOBATL CYOIIPOIIEHTHOE
corjacue ¢ M3MepeHUsSIMU JIMHUU TO0JOChI 201 + U3 Ha
gactote 10670 cm! [30]. B pabote [23], momosxuBmeit
HavyaJo JaHHOMY METO[Y, OTMEYaJoCh, YTO MHTEHCHB-
HOCTHb OOJIBIINHCTBA JHUHUH OCHOBHOIO M HU3KOJEKA-
X KoJie6aTe/IbHBIX COCTOSHUII CIa60 3aBHUCUT OT M-
MUPUYECKON KOPPEKIIUH TTOBEPXHOCTEH TOTEHINATbHOMI
SHEpPruu W JUIOJbHOTO MOMEHTa, 3aJI0KEHHBIX B OC-
HOBe BBIYICJIEHISI.

OsHavaeT JiM BbIIIECKA3aHHOE, YTO MHTEHCUBHbIE
JINHUM BpalllaTeJbHOU moJochl Mojekyabl H,O pac-
CYUTHIBAIOTCS C TIOTPENnrHOCTbi0 MeHee 1%? UTo6bI OT-
BETUTh Ha 3TOT BOMPOC, B Hacrodllei padore ObLIH
TTPOAHAN3NPOBAHBI BCE JMHUN TOTJIONEHNS MOJIEKYJIBI
H,!'%0 ¢ unrencusnoctsio Goee 1072 cm/Mosek., mo-
nmajaroniue B auamna3on 0—1,75 TIu. Takux auHMii oka-
3aoch 161. JIuHUM COPTUPOBATHCDH CJIEIYIONIUM 06pa-
30M. 3a OCHOBY OBLIN B3AThI HamboJiee WHTEHCHUBHBIE
nepexospl (Gomee 10722 cM/Mounex.), KoTopble (hakTH-
YeCKH Ompe/esissioT ¢opMy HaGJI0IaeMOTO CIIEKTpa T10-
ryomeHust atMocepbl B pacCMaTPUBAEMOM JIHATIA30HE.
OTH JUHUU COOTBETCTBYIOT 26 BpallaTeJbHBIM IEPeXo-
JlaM B OCHOBHOM KoJjie6aTeJbHOM cocTossHuu. [Ijast aje-
KBaTHOTO CpaBHEHMS JIMHUN W3 JTOTO CIIHCKA C COOT-
BETCTBYIOIINMHI WM MepexofaMd B (QyHIaMeHTAJIbHOM
u3THOGHOM K0JIeGaTEIbHOM COCTOSIHUU 0¥y YYHUTBIBAaeM
yMeHbIlleHe MHTeHCUBHOCTH, CBI3aHHOE C 3acejeHHO-
cThi0 HUKHero ypoBHaA (daktop DBosbiMaHa, cocTas-
sstomit 4,3 - 107Y), u BBIOWpaeM Bce JIMHUU B COCTOS-
HUU 0y ¢ WHTEHCHBHOCTBIO Gouiee 4,3 - 10725 cm/Mouek.
Takux jguHWil B ykazanHoM amamasoHe 23. /[l1sa Bpa-

[[aTeJIbHBIX JIMHUII B KoJIe0aTeJIbHBIX COCTOSHUSIX 20,
01 M U3 aHAJIOTUYHOE OO0Ilee YMeHbIIeHNe WHTEeHCHBHO-
CTH COCTaBJIAeT O6oJjiee ceMU MOPSAKOB. JTO O3HAYAET,
YTO BCe JMHUU B 3TUX cocToAHnax (ux okasamoch 17,
12 m 12 COOTBETCTBEHHO) MOKHO WCIIOJb30BaTh I
CpaBHEHHUsI C CHJIBHBIMHU JHHUSMU B OCHOBHOM COCTOSI-
uun. Octasiinecst 6oJjiee ciaabble 48 JTUHUN B OCHOB-
HOM COCTOSHUM K 23 JIMHUM B COCTOSHUH 0y ObLIN
WCIOJIb30BaHbl /1T OIIEHKH HEOIpeaeJeHHOCTH pac-
YeTHON WHTEHCHBHOCTH B OJHOM KoJie6aTeIbHOM CO-
crtogHur. YacToThl, MHTEHCUBHOCTH ¥ BpallaTeJbHbIe
KBaHTOBBIE YMCJA BBIOPAHHBIX JIMHUN TpeacTaBJIeHbBI
B Tabm. 1—5, a Ha puc. 1 ToKazaHa amarpamMMa pac-
CMaTpPUBAEMOTO CIIEeKTpa.

HTEeHCUBHOCTH BBIOPAHHBIX JIUHUH OBLIN B3ATHI
U3 PAasJNYHBIX OOIIEJOCTYNHBIX MCTOYHUKOB. OHHU
BKJIIOYAl0OT B cebsg wuHbopMaimio u3 6a3 JaHHBIX
HITRAN [10, 31], GEISA [32, 33], JPL [34] (atu
CHICKY B JaHHOII pa6oTe 6yayT YCJIOBHO 0603HAYATHCS
kak HIT20, GEI15, JPL12 cootBeTcTBeHHO; HuMPHI
0603Ha4aloT rofl, B KOTOPOM OHH GBbLIN 0OHAPOJOBAHBI)
u ExoMol [35, 36]. B 6aze HITRAN B paccmaTpuBae-
MOM [Hala3oHe YacTOT YKa3aHbl pacyeTHDLIE MMapaMeTphl
JINHWIT, TIpHYeM YacTOThI COOTBETCTBYIOT pabote [37],
a WHTEHCUBHOCTH B3ATHI U3 paboThl [38]. OTu mHTEH-
CUBHOCTU OBbLTU TIOJYY€HbI BapHAIMOHHBIMU METOIaMU
C WCMOJIb30BaHNEM KBAaHTOBO-XUMUYECKON ITOBEPXHO-
ctu gunoabHoro Momenta (IIJIM) CKAPTEN [27]
U NOBEPXHOCTH MoTeHIMaabHoil sueprun (III19) [39],
KoTOpas ObLIa [OTOJHUTEIHHO MOAN(UIINPOBaHA Ha
OCHOBe 3MNHpHUYECcKOoll nH(popManuun 06 3HEPTUU YPOB-
ueii. B 6aze ganubix GEISA mpejcraBieH pe3yJbrat
MOJIEJINPOBAHUS OMINPUIECKUX J[JaHHBIX O CIEKTpe
H,O w™etomoM 3¢d¢eKTHBHBIX TaMIJIbTOHHAHOB [22].
OTMeTuM, YTO YaCTOTbI M HHTEHCUBHOCTH OCHOBHOTO
U30TOIOJIOTa MOJIEKYJIbI BOJABI B pPaccMaTpPHBaeMOM
nuanazone B 6aze GEISA Bepcum 2020 r. ocrasmch
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HeU3MeHHBIMH 10 cpaBHeHUIO ¢ Bepcueit 2015 r. Crm-
cok JuHWi w3 6a3bl JPL gBisercsa pe3yJabTaToM pa-
6oter [20]. OH TOXe OCHOBAH Ha TpUMeHEHHH (-
(EKTUBHBIX TAMUJIbTOHUAHOB W WM3BECTHBIX 3KCIIEPU-
MeHTa/JbHBIX [JaHHBIX. B 6aze ExoMol mnpuBoautcs
HECKOJIPKO CHEKTPOB MOJIEKYJIbI BOJDI, TIOJTyYEeHHBIX
BapHalMOHHBIMI MeTogamu: 1) BT2 [40] (BT206),
paccuuTaHHBIH ¢ IOMOIIbIO IoJysMmiupudeckoit 1119
u3 crateu [41] m AByX kBaHTOBO-xMMmYeckux [1/[M
u3 [23] u [42]; 2) POKAZATEL [39] (POK18), mo-
JydeHHbIl Ha ocHoBe III1D m3 paboter [43], kKoTOpas
6bLIa JIOTIOTHUTETFHO OMTUMU3UPOBAHA [IJIS JIYUIIETO
ONHUCAHUs W3BECTHBIX [JAHHBIX, M KBAaHTOBO-XUMUYe-
ckoii II/IM, msBectnoii kax LPT2011s [25]; 3) WAT-
UV296 [44] (WAT20), B KOTOpOIi HCIOJIb30BAIACH
KoM6uHupoBaHHas I[IT1D Ha ocHOBe TMOBepxXHOCTeH 13
pa6ot [39] u [43] u IIIM CKAPTEN. /lonosHuTe -
HO paccMaTpUBATINCh pPe3yJbTaTbl [BYX KBaHTOBO-
XUMIYECKUX PACUeTOB WHTEHCUBHOCTEN JIMHWIT M3 CTa-
U [46], oTimualomuecs TeM, YTO B OJHOM CJydYae
(Bub11) wucnoabsoBamach momysMmupuueckas 11119
u3 [43], a Bo BropoMm (Miz18) — ee mOIO/IHUTEIbHAA
sMmupuyeckas Moaudukanus. B o6oux ciydasx mpu-
menstack I1/IM LPT2011 [25]. Kpome pacdeTHBIX
3HAYEHWN [T CPAaBHEHUSI UCIIOJIb30BAJIUCH Pe3yJIbTaThl
n3MepeHnil MHTEHCUBHOCTEW JTMHWIT Ha BOJHOBBIX YHUC-
max 0,74 [46, 471, 6,11 [48] u 10,8 cm~! [49]. UHTeH-
CHUBHOCTH JUHUI M3 BCeX MCTOYHMKOB OBLIN IIPHUBE/E-
HBI K eJIUHHIAM «CM/MOJIeK.» mpu Temiepatype 296 K
1 100% cozmep:kaHuo H30TOIOJIOTA H,'%0.

AHaju3

B kadectBe mepBoro mpubIMIKeHUs Hambosee Be-
POSITHOTO 3HAYEHUSI UHTEHCUBHOCTH TIPE/IJIaraeTcs B3SITh
cpenHee apupMeTHYeCKoe BCeX PACUETHBIX 3HAYEHMUI
WHTEHCUBHOCTHU I Kaxkjoil suHuu. /lanbHeiimue pac-
CY’K/IEHUS CTPOSTCS HA OCHOBE aHAIM3a pa3HOCTel
MEXIY Pe3yJabTaToM KaKJOro KOHKDPETHOTO pacyeTra
U CpeHUM 3HAYEHUEM.

Jl;1s1 HanboJiee CUJIbHBIX TIEPEX0I0B OCHOBHOTO KO-
se6aresibHoro coctodnusd (1a61. 1) BbIUMCIEHHbIE TAKIM
06pa3oM OTKJOHEHUSI PacyeToB WHTEHCHBHOCTEH OKa-
3aJIICh B OCHOBHOM MeHee 1%. OTMeTHM, YTO MBI He
BBIIBUJIN 3aBUCUMOCTH BEJUYWHBI OTKJIOHEHWH OT Bpa-
TaTeJTbHBIX KBAHTOBBIX UNCEJ MHTEHCUBHBIX TT€PEX0/I0B
HU JJisI OCHOBHOTO, HU [IJIS PacCMaTpUBaeMbIX BO30Y-
JKIEHHBIX KoJIe6aTeqbHbIX COCTOSHMIA. IToutnm 1 Ka-
JKJI0OT0 MCTOYHUKA JaHHBIX OTKJIOHEHHEe MHTeHCHUBHOCTEI
OT cpefHero 3HavyeHUs [,, HOCUT 3HAKOIePEMEHHDBIN
xapakTep. CleIoBaTesqbHO, CHUCTEMATHUECKasd OIMMOKa
He JOMUHUpYeT. VcKIiodeHneM ABISIEeTCS CIUCOK JIN-
unii BT206, y xoToporo cpeqHee OTKJIOHEHHE COCTaB-
asget 1,35%. Tlo artoit mpuunte BT206 661 ncKI0OUYEH
13 BBIUUCJIEHUsI CpeAHUX 3HaueHuil tabsa. 1. IKcrepu-
MeHTaJIbHble JIaHHbIE JJIS1 BBIYHCJIEHUS CpPeIHEero 3Ha-
YeHUs WHTEHCHUBHOCTU He MHCIOJb30BaINCh. Pe3yibTa-
TBI CpPAaBHEHWSI WHTEHCHUBHOCTel 0606IIEHbI B ABYX IIO-
CJIeIHUX CTpouKaxX Ta6Js. 1 B BHUE CpeHEro 3HaUYeHUS
oTkJIoHeHnss uHTeHcuBHOCTH (dI,,), XapakTepusyio-
METro CUCTEMATHYECKOE 3aBbIIIEHWe WM 3aHUKeHHe

Ta6auma 1

OTHOCHTEJIbHOE OTKJIOHEHHE PAcyeTHOIl HHTeHCUBHOCTH OT cpeauero (I.,, cM/MoJiek.) /i Bpalareib-
Horo nepexoia J'kq, ke < JKa, ke € YACTOTOH U B OCHOBHOM KO0.JI€GATEJIbHOM COCTOSIHHH, %

Tepexon | o, e I, |HIT20|GEI15] JPL12 | POKI8 | BT206 | WAT20 | Bubit | Miz18
31312 | 38,791 1,765¢-19 0,72 0,09 1,63 -0,34 1,24 0,29 0,71 0,74
312350 | 36,604 1,618¢19 0,78 0,11 1,85 -029 1,25 0,35 0,80 0,81
Sy3—514 | 47,053 1,407¢-19 0,35 -0,48 -0,68 0,08 1,64 0,08 032 0,34
hy o—4y 5 | 40,283 5,515e20 0,55 -0,16 1,20 -0,14 1,40 0,14 0,54 0,56
1o—110 | 18,577 5,184e20 1,01 0,41 -2,36 -0,55 0,99  —-0,53 1,00 1,02
1, 1—000 | 37,137 4,946e20 1,03 0,45 -2,42 -0,55 0,94 0,57 1,02 1,04
20—211 | 40,988 4,752¢20 0,85 0,28 1,95 -0,45 1,08 0,43 0,84 0,86
21—2,0 | 25,085 3,421e20 0,91 0,29 215 -0,44 1,08  —0,47 0,92 0,94
31221 | 38,464 2,507e20 0,75 0,42 1,81 -0,32 1,11 0,44 0,71 0,69
2 o0—1i | 32,954 2,488¢20 0,94 0,44 -2,28 -0,45 0,99 0,53 0,94 0,94
62 5—550 | 44,099 569821 -0,14 0,51 0,01 -0,04 1,38  -0,02  -0,16 0,17
65 4—541 | 38,638 2,446e-21 0,39 0,49 0,60 0,16 1,50  -0,01  -0,40 0,45
Sy i—4s 1 | 32,366 1,601e21 0,14 0,51 -0,56 -0,13 1,30 0,19 0,14 0,11
653—5:2 | 51,435 1,531e21 —0,35 0,41 0,58 0,17 1,60 0,04 0,40 0,44
hy 231 | 30,560 1,420e-21 0,37 0,43 1,04 -0,11 1,23  —0,32 0,35 0,30
7, 6—6s5 | 48,059 9,396e-22 0,50 0,57 0,75 0,05 1,45 0,15 —0,51 0,50
Ay 5—3s0 | 14,944 8,598¢-22 0,38 0,49 1,08 -0,09 1,16 0,31 0,35 0,26
Ay i—31 | 12,682 8,214e-22 0,55 0,53 1,50 -0,36 0,91 0,25 0,54 0,50
7i3—6s, | 42,638 7,219¢-22 -1,03 0,48 2,06 0,46 1,80 0,22 1,06 1,13
8, 7—7s4 | 43,244 6,993e-22 -0,94 0,69 1,63 0,113 1,55 0,35  -0,95 -0,92
S50—4a1 | 20,704 567622 -0,10 0,50 0,01 0,16 1,44  -0,18  -0,13 0,24
6i5—716 | 52,511 2,291e22 -0,87 1,43 1,55 -0,22 1,39  -0,18 -0,89 0,83
7o 4—651 | 39,111 2,017e22 —1,04 051 2,07 043 1,76 0,23 1,06 1,13
7, 5—8.s | 38,247 1,145¢22 —098 1,57 1,58 -0,03 1,63  -029 0,95 -0,90
85 4—761 | 38,972 1,129e¢22 -1,79 0,50 3,82 0,77 2,01 0,50  -1,8 1,95
S5 5—4g0 | 15,834 1,091e-22 -0,07 0,49 0,04 021 1,31  -0,16 0,15 0,28

dl 0,04 046 0,30 007 135 0,16 0,03 0,01

CKO | 0,78 0,38 1,65 032 0,28 0,28 0,78 0,80
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WHTEHCUBHOCTH, W CPeIHEKBAAPATHIHOTO OTKJIOHEHUS
parnbix (CKO) or cpefHero s KaskJ0ro HCTOYHHKA.

[TpakTiyeckn sl BceX PacUeTOB CpellHee OTKJIO-
Henue 1o abcomorHoit Benmunbne u CKO cocraBisior
Menee 0,5 u 0,8% coorBercTBeHHO. VICK/II04eHUEM AB-
JIAIOTCS yKe YIOMHHABIIMiicS HamboJiee PaHHUI Ba-
puanuonnbiii pacuer BT206 (cucreMaTH4ecKd 3aBbl-
IIAIOMIUiT MHTEeHCUBHOCTD B cpegHeM Ha 1,35%) u pacder
MeTo/IoM 9(pPeKTUBHBIX raMuabroHnanos JPL12 (pas-
6poc 3Havennit okomo 2%). Orimune crmckos Bub11
n Miz18 o6ycroBreHO JHUIIb HEGOJBIINM OTJIHYIEM
[I1I3 u, kak cjenyeT M3 CPaBHEHUS, COCTABJISIET MeHee
0,1%. DTo o3HAYaeT, YTO Pe3yJbTAT AHMIHUPUYECKOIT

Momudukammn [11ID Majso THOBIMAT HA BOJHOBBIE
(yHKIIIHN YpoBHENl OCHOBHOTO cocTosHUA. [l aHAIH-
3a JIMHUM, TPUHAJIEKAINX BCEM OCTAJbHBIM pac-
cMaTpHBaeMbIM B JaHHOH pa6oTe KoJebaTeTbHBIM CO-
CTOSTHUSIM, MBI He Gy/IeM HCIOJIb30BaTh cIcok Bubilil,
KOTOPBINl cYNTaeTcss MeHee TOUHBIM [45].

B Tab6s. 2 mpenctaBiieHbl TepEXOAbl B Ipejesax
U3THOHOTO KOJIe6aTEeJIbHOTO COCTOSHUSI 0y C DHeprueit
~1600 em™!. Bugno, uro CKO paHHBIX u3 Pa3HbBIX
HUCTOYHHMKOB CpaBHUMBI co 3HaueHuamMu CKO niasa oc-
HOBHOTO KoJie6aTelbHOro cocTossHusI. OTKJIOHEHHS OT
CpeIHero 3aMeTHO 6OJIbIlle, YeM JJisi OCHOBHOTO COCTOSI-
HHUS, W OHHU CTAHOBATCS CTPOTO 3HAKOIOCTOSTHHBIMU

Ta6nuima 2

To e, yTo B Ta6a. 1, A9 K0J1€6aTeIbHOTO COCTOSIHUS V)

Tepexox | o, eM~! L. | HIT20 | GEI15 | JPL12 | POK18 | BT206 | WAT20 | Bubit
31.2—30.3 40,517 8,963e-23 -3,08 -1,90 6,79 0,97 2,47 0,93  -3,07
Ay, 2—4y 5 47,431  3,133e-23 3,39 225 7,45 1,16 2,65 1,00  -3,38
11 0—1o 1 21,949 3,101e23  -2,89 -1,58 6,25 0,81 2,28 0,77  -2,85
20— 21 1 49,836  2,805e-23 -3,05 1,77 6,66 0,92 2,41 0,85  -3,05
11, 1— 00, 0 40,221  2,488e-23 -2,85 -1,52 6,18 0,78 2,30 074  -2,82
20 1—20.2 28,685 1,961e-23 298 1,71 6,47 0,88 2,30 0,83 2,94
20, 2— 141 29,997 8,482e-24 -2,88 -1,56 6,34 0,76 2,27 0,80 2,90
5y, 5—4s, 2 49,153  6,287e-24 -3,78 -2,00 8,07 0,95 2,50 1,06  -3,83
312—25 1 30,108 5,967e-24 -3,10 -1,67 6,84 0,79 2,36 0,89  -3,14
62 5—55.2 30,792 1,227e-24 4,16 -2,06 8,60 0,95 2,41 1,11 4,23
75 6—6s 5 35,950  2,547e-25 -4,68 -2,23 925 1,06 2,43 1,17 —4,69
75 5—64» 40,789  2,463e-25 -4,79 -239 994 1,11 2,65 1,28 4,87
65, 1— 54 1 19,850  2,339¢-25 4,29 2,16 9,32 0,91 2,49 1,25 —4,42
S, 4—4s, 1 18,236 2,092¢25 -3,75 -1,90 8,08 0,81 2,28 1,09  -3,83
87— 7. 4 32,291  2,056e-25 -527 2,39 10,02 1,12 2,43 1,27 -5,22
65, 5— 542 30,894 1,952e-25 -4,30 -2,22 929 1,01 2,59 1,21 4,43
8i5—75.» 40,530 1,501e-25 -5,57 2,79 11,54 1,29 2,82 1,49 5,67
4y, y—33 1 15,450 1,368e-25 3,33 -1,79 7,68 0,71 2,39 1,08  -3,48
84—75 3 47,649 6,961e-26 -556 -2,81 11,56 1,32 2,88 1,49  -5,66
55, 3—61.6 11,215 566526  -4,02 -1,63 836 1,02 2,81 0,61 3,96
74 5—65.» 19,282  4,782¢26 4,93 -2,51 10,86 1,05 2,74 1,46  -5,15
6y 4—71.7 30,101  4,386e-26  -4,52 -1,69 9,06 0,95 2,56 0,74  —4,48

dl, 73,93 2,02 833 0097 2,50 1,05 3,97

CKO 088 037 1,65 0,16 0,18 0,25 0,91
95 1—86.3 39,922 223226 6,45 3,27 13,50 1,52 3,04 1,75 —6,60
2 0—31. 3 4,0026 1,477¢-26 3,79 1,15 6,56 1,01 2,50 014  -3,52
4y, 4—3s, 1 2,2617 1,273e26  -2,56 -2,56 7,55 1,02 1,57 1,54  -2,96
74 1—65. 1 16,628 1,184e-26 4,89 -2,50 10,85 1,00 2,68 1,50 5,15
9 5—85.5 19,804 6,951e27 -595 -2,59 10,89 1,20 2,25 1,39 -5,90
95, 5— 8%, 2 38,334  6,860e-27 6,45 3,25 13,52 1,51 3,06 1,74 -6,59
55.0—64. 3 7,7616  6,520e-27 -540 2,91 10,27 1,95 3,07 0,96 4,92
81— 75 1 14,199  4,347¢-27 567 -2,93 12,70 1,16 2,86 1,76  -6,01
105 5—97.» | 38,078 2,458e-27 -7,46 -3,82 1578 1,79 3,37 2,03 7,61
66, 1—75.» 9,7956  1,909¢-27 -6,00 -3,59 12,20 2,21 3,36 1,38 5,54
55, 1— 64, 2 6,9754 1,758e-27 -5,62 -2,72 10,41 1,90 2,98 0,82  -5,07
b 0—53 3 3,2109 1,610e27 -559 -1,86 851 1,25 3,08 0,61 4,69
85— 762 14,701  1,553e27 -5.64 -2,91 12,72 1,17 2,90 1,75 —6,00
106 4—97.5 | 38,379 8,323e-28 -7,45 -3,83 1579 1,79 3,37 2,04 -7,62
66.0—75.3 99215 6,526e-28 598 3,62 12,21 2,24 3,35 1,38 5,53
105 7— 115, 10| 25,846  6,409e-28 6,85 2,49 13,57 1,36 3,23 1,13 6,86
9. 5—84. 2 14,718  6,258¢-28 6,61  -3,47 14,86 1,43 3,15 2,05 7,00
S5, 0—4u 1 0,8951 3,727e-28 2,02 -3,67 10,14 0,57 1,24 310 1,57
11; 4—10s 5 | 40,805 2,743e-28 -7,76 6,30 19,42 3,04 4,61 326  -7,94
4y 5—35.0 0,4006 2,392¢-28 5,68 -510 9,95 0,45  -1,10 4,65 0,53
77.0—8s. 3 8,7878 2,273e-28 6,81 4,52 14,48 2,77 3,78 1,76 -6,24
9. 1—87. 1 14,634  2,049¢-28 5,98 4,81 1562 2,09 3,84 2,72 -6,38
135 1—12.5| 36,310 1,039e-28 -7,85 -6,49 17,54 3,15 4,11 334 7,75
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I KaKIOTO WCTOYHWKA. VIcKiIodeHNe KaKoTo-TH60
UCTOYHMKA JAHHBIX IIPH OIIpeJeIeHUN CpeJHero Ipu-
BOJNUT K CYIIECTBEHHOMY CJBHUTY CpeJHEero 3HaueHus.
Hau6oabmee orkaoHenune (mpu ao6oM crmocobe ompe-
JleJIeHHsI CpeJHero) JeMoHcTpupyer pacder JPL12.
DaxTnyecku OH 4BJIsIeTCSl MpeAlllecTBYIOIlell Bepcueit
6osee TouHoro pacuera GEI15, koTopbril 6bLT TOTyYeH
TaKHM >Ke MeTOZIOM, HO C IIpUBJIedeHHeM HOBBIX JKcIIe-
PUMEHTAJIBHBIX JaHHBIX. Ha ocHOBaHWM 3TOTO B JajTh-
HelimeM aHaju3e pgaHHble JPL12 He yuuTbIBamuch
[IpU HaXOxKJeHUU cpejHero. Hawaydimumu 1l cocTos-
HUS ©y TnpencTaBiasgiorcs aanable POK18 m WAT20
¢ He6ombuM npeumMytiectBoM POK18.

B Tta6mn. 3 cobpaHbl mepexoibl B KoJieGaTeThHOM
coctogHuu 20, ¢ sHeprueit ~ 3200 e, a B Tabm. 4 —
TepexXoibl B COCTOSTHUAX O U 03. DHEPTUST HIDKHUX
ypoBHeil 5Tux mepexonos ~ 3700 cm™'. B tabn. 3 u 4
JlaHHble pa36WBAIOTCA HAa TPU TPYIIBI: WHTEHCHBHOCTH
GEI15, Miz18 u HIT20 cucremaTiyecKu MeHBIIE Cpej-
HUX 3HaueHuidl Ha 7—9%, unreHcusHoctu JPL12 6oJib-
mre Ha 12—20%, a BT206, POK18 1 WAT20 rpyrmmu-
PYIOTCS IPYT C APYTOM C OOIUM CPEIHUM OTKJIOHEHI-
eM 2—5%. Crosb GoJbiioi pa3époc JaHHBIX MPUBOIUT
K ere 60Jiee HU3KON JOCTOBEPHOCTH OIIEHOK, OCHOBAH-
HBIX Ha BBIYHCJEHUU CpPeIHero 3HaueHUs WHTEHCHBHO-
creit. Mutepectno, uto CKO mis Bcex KoJse6aTeTbHBIX

Ta6auma 3

To sxe, yTo B Ta6a. 1, AJ9 Koae6aTeIbHOTO COCTOSHUSA 20

Ilepexon | v, em™' | L | HIT20 | GEI15 | JPL12 | POKI18 | BT206 | WAT20 | Mizl8
30,5—21,2 | 51,325  6,454e26 7,27  -3,79 12,42 1,45 2,99 1,46 7,27
31,2—305 | 45,384  6,124e26  -7,36 4,10 12,60 1,56 3,15 1,51 -7,35
1 0—101 | 26,472 2,317e26 7,11  -3,73 12,15 1,42 3,01 1,37 -7,10
11,1—00,0 | 44,463  1,563e-26  -7,05  -3,68 12,09 1,38 2,97 1,38 7,08
21,1—20,2 | 33,385 1,398e26  -7,24  -3,89 12,33 1,50 3,07 1,43 -7,2
41,5—322 | 50,894  4,555e27  -7,60 4,09 13,18 1,54 3,05 1,56 7,64
2,2—11,1 | 25868  3,095e27 7,12 3,71 12,22 1,40 2,91 1,43 7,15
31,0—2,1 | 18,481  1,031e27  -7,32 -390 12,89 1,43 2,78 1,53 7,40
S5»5—4s2 | 29,056  9,445e-28  -8,02 4,39 14,20 1,62 2,97 1,72 -8,10
75,4—645 | 37,322 2,740e28  -8,69  -7,30 16,53 2,28 3,59 2,35 8,77
35.0—423 | 18,574  2414e28  -7,79  -556 13,82 1,87 3,69 1,67 7,69
S5,5—616 | 25,063 1,966e28  -7,88  -589 13,90 2,07 3,75 1,87 -7,83
3 1—4i 4 | 11,045  1,775e28  -7,55 535 13,05 2,26 3,61 1,47 7,48
2,0—315 | 17,220 1,449e-28  -7,24 544 1294 1,80 3,53 1,60  -7,18
8.6—7:3 | 36,192  1,358e-28  -9,07 -7,97 17,14 2,51 3,90 2,58 9,10
625—532 | 13,440 1,186e-28  -7,94 6,42 14,90 1,98 3,25 2,32 -8,08
4e 1—552 | 24,032 1,106e-28 839 595 1502 2,00 3,81 1,82 8,30

dl. -7,68 5,01 13,61 1,77 3,30 1,71 7,69

CKO 0,57 1,31 1,48 0,35 0,36 0,36 0,58

Ta6auma 4

To ke, uro B Tabiu. 1, muast koaeGateabubix coctosuuii (KC) o4 u o3

KC | Hepexon | v, em' | I, | HIT20 | GEI15 ] JPL12 | POK18 | BT206 | WAT20 | Miz18
o1 | 31,2305 | 36,021 3,255¢27 -6,94 -561 17,18 3,63 529 3,63 693
or | 523514 | 46,384 2,859¢27 -7,63 -554 18,84 3,81 555 381 7,60
U3 | 422—415 | 38,319 1,996e27 -7,36 -6,30 18,29 3,99 569 3,99 7,34
vy | 11,1—000 | 35,772 1,805e27 -6,73 -6,32 16,06 3,80 545 3,80  -6,70
vs | 220211 | 37,729 1,651e27 -6,90 -6,52 1643 391 560 391 687
or | 41,3404 | 52,786 1,393e27 7,14 -562 17,78 3,71 535 3,71 7,16
v3 | 201202 | 24,172 1,232e27 -6,92 -6,29 16,65 3,84 554 384  -687
o1 | 4o2—413 | 38,757 1,054e27 -7,25 -535 1821 3,66 527 3,66  -7,26
vs | 202—111 | 33,512 1,043¢27 6,75 -6,38 1621 3,81 553 381 6,77
or | 1i0—101 | 18,038 1,016e27 -6,65 -566 16,32 3,55 5,22 3,55 6,64
o1 | 11,1—000 | 36,241 9,782¢28 6,60 -570 16,19 3,49 522 3,59  -6,60
o1 | 220—211 | 39,505 9,331e-28 6,84 -558 16,78 3,57 523 3,62 6,83
03 | 251212 | 52,161 7,063e28 -6,83 -6,65 16,20 3,93 5,62 3,93  -6,82
vs | 321—312 | 36,056 6,895e28 -7,09 -640 17,26 3,93 5,61 3,95  -7,08
o1 | 201—202 | 24,523 6,791e28 -6,76 -564 16,66 3,57 523 3,59  -6,76
vs | 31,2305 | 36,033 6,642e28 -7,05 -626 17,34 3,86 560 3,86 7,04
vs | 523—514 | 46,072 5881e28 -7,68 -6,23 19,51 4,08 578 4,05  -7,66
o1 | 312—251 | 38,698 5,401e28 -6,92 -556 16,77 3,67 524 3,58  -7,00
o1 | 202—111 | 32,648 5,136e28 -6,79 -518 16,19 3,46 5,06 3,45  -6,83
03 | 532525 | 52,182 2,586e-28 -855 -4,88 18,06 2,92 690 3,62  -815
vs | 1no—1o1 | 17,489 2,015e28 -7,02 -523 1586 3,52 520 3,52  -6,99
vs | 312—221 | 41,125 1,341e28 7,23 529 1579 3,60 5,31 3,60  -7,27
vi | 625—552 | 45,453 1,083e-28 7,35 6,70 22,05 429 539 438 743

dl. 7,08 -585 17,25 3,72 546 3,75 7,07
CKO 041 0,51 1,39 026 035 0,21 0,36

528

OscsaunukoB P.U., TperbsikoB M.IO., Komese M.A., l'ananuna T.A.



cocTosHUll GJIM3KM, CJIe0BaTeJbHO, BpallareIbHAsI
YacTh B pacyeTaX WHTEHCUBHBIX JMHUH YYUTHIBAETCS
KOPPEKTHO, a omnbka o6ycJoBleHa TOJIbKO Kojeba-
TeJIbHOW YacTbI0 IIOTEHI[Alla U COOTBETCTBYIOIIMMU
BOJTHOBBIME (DYHKITHSIMH.

WNudopmarmg n3 taba. 1—4 06 OTKJIOHEHUIAX pac-
YEeTHBIX MHTEHCHBHOCTEN JIMHUIT OT CPelHUX 3HAYEHUN
B 3aBHCHMOCTH OT WHTEHCUBHOCTH JIMHWU IPECTABJIe-
Ha Ha puc. 2.

CHIXeHIe TOYHOCTH PACcYeTHBIX JaHHBIX (mogBiie-
HIle CHCTeMaTHYeCKOr0 OTKJIOHEHH OT CPeJHEro) ¢ pPoc-
TOM 9HEPTUH HUKHETO YPOBHS Iepexoja WM KoJieba-
TEJIbHOTO BO36Y:KI€HHS MOJEKYJIbI SIBJISETCS OXKIIAeMbIM
n obbsicHsIeTca chaenyomuM o6pasoM. /lms pacdera
MATPUYHOTO 3JIeMEHTa IepeXo/a, OTPEeedIolero nH-
TEHCHBHOCTD JIMHUH, HEOOXOANMO MHTETPUPOBAHUE MPO-
U3BEJIEHNS WMOJBHOTO MOMEHTa M BOJHOBBIX (DYHK-
Uil HIKHETO U BepXHero cocTostHuii. COOTBETCTBYTO-
masg 06JacTh WHTErPUPOBAHUS OIPEESIeTCsS BHYTPH-
MOJIEKYJIIDHBIMU ~ TIPOCTPAHCTBEHHBIME  KOH(UTYpa-
IUSIMH, B KOTODPBIX 3HA4YeHUsI BOJHOBBIX (YHKIUI
CYIIECTBEHHO OTJIMYaioTcss oT HyJad. [l1d mepexomoB
B OCHOBHOM K0JIe6aTebHOM COCTOSTHUH CYIIECTBEHHYIO
POJb WUTPAIOT 3HAYEHHUS BOJTHOBBIX (YHKIUI W IH-
MTOJBHBIX MOMEHTOB B OKPECTHOCTH PABHOBECHOI KOH-
durypannn Mosekyasli. Ilo Mepe pocta BHyTpeHHeNH
SHEPrUU CYyUIeCTBEHHAsl [JisI WHTeTPUPOBAHUS 00JacTh
MIPOCTPAHCTBA PACIIUPSETCS U Ha Pe3yJbTaT WHTETPU-
POBaHUS HAYMHAIOT CHJIbHEE BJUSTH TOYHOCTH BOJIHO-
BbIX (DYHKIWIT IPU BapUAIIMOHHBIX pacyeTax M 0COOeH-
Hoctu KOHKpeTHbIX [II19 m II/IM, wucnoab3oBaHHBIX
JUIST BBIYUCJIEHWN MaTPUYHBIX 3JIEMEHTOB MEPEXOJIO0B.
CurreioBaTeIbHO, pacTeT pa3bpoc pe3yJIbTaToB, yMEHb-
IAETCS UX JOCTOBEPHOCTD.

Ha ocHOBaHWU TIpeICTABIEHHBIX JaHHBIX MOKHO
MIPEeANONIOKNTh, YTO /I Hanmbojee CHIbHBIX MePexXo0B
B OCHOBHOM KoJle6aTe€IbHOM COCTOSTHUU BCE PacyeThl
00ecIieynBaIoT CPABHUMYIO TOYHOCTDh PacyeTa MHTEHCUB-
HOCTH JIMHUHN, a CpeaHsIsT HeOIpeeJeHHOCTh COCTaB-

ager 1—2%. PacxoxaeHne pe3yabTaToOB, CBHUIETETbCT-
ByIOIllee O CHIDKEHUN TOYHOCTH PACYeTOB, YBEJIUIHBA-
eTcsl ¢ POCTOM KoJie6aTeJIbHOTO BO3OYKIEHNS, T0XO/I
10 ~10% pmist nuHWiE B COCTOSHUAX 0y U v3. Kpome
9TOTO, [JISI COCTOSHHII Uy W 20, BUAHO CHCTeMaTH4e-
CKOe PpACcXO’KIeHWe PAcyeToB TI0 Mepe YMeHbBITeHN
uHTeHCHBHOCTH JuHU# (cM. puc. 2). Urto6sl y6eauTnb-
csI, YTO 9Ta TEHAEHIIUs sIBJsSeTcA ob6mieil 3aKoHOMepPHO-
CTbIO, MBI CPaBHIJIN Pe3yJbTaTbl PAacyeToB JJisI BceX
OCTAIBHBIX MeHee mHTeHcHBHBIX Jmmmit (or 10722 go
1072 ¢M,/MoJIeK.) OCHOBHOTO COCTOSIHHS, NOINAAONINX
B paccMaTpuBaeMblil Auanazon wactor (rabm. 5). Pe-
3yJbTAaT 3TOTO aHAMN3a, OObeNUHEHHBI ¢ JaHHBIMU
u3 taba. 1, mpeacTaBieH Ha puc. 3.

Bugno, 4to pazmmune pe3yabTaTOB pacuyeToB Jeli-
CTBUTEJIbHO PACTeT MO Mepe TOro, Kak yMeHbIIaeTcs UH-
TeHCUBHOCTh JuHUU. [lng Meroga 3dpdeKTHBHBIX Ta-
MUJIbTOHHUAHOB 3TO, II0-BUJUMOMY, SIBJISIETCS CJIe/ICTBU-
eM HeJ0CTaTKa HaJeKHOIl aMImpndeckoil nHpopMannn
0 MAJIOMHTEHCHBHBIX JUHUAX. B ciydae BapHaIlloH-
HBIX PacyeToB MOTPEINIHOCTb CBSI3aHa C HECOBEPIIEHCT-
BoM wucnoJib3yeMbix 11119, uro mpuBoAUT, B 4aCTHOCTH,
K HETOYHOCTSIM OIIpeJleIeHIsT BOJHOBBIX (DYHKITHI.
OTH HETOYHOCTH TO abGCOJIOTHOH BeTWYnHe TPUMEPHO
OIMHAKOBBI JIJII BCEX BpPAIaTeTbHBIX COCTOSHUMU, HO
WX OTHOCHTEJbHBIH BKJAZ TeM OOJIbIle, YeM MeHbIIe
pacueTHass MHTEHCUBHOCTh JuHUE. HanboJsiee SIBHO 2TO
nposiBasiercs s pacdetroB Miz18 m HIT20 u B MeHb-
meit crenenu g1 BT206, POK18 u WAT20. Takoe
pasamune B pe3yJabTaTaX PAcUYeTOB HEBO3MOKHO OOb-
gcuuth pazanuuamu B [1/IM. Tak, WAT20 pacxoaut-
ca ¢ HIT20, xoropsiii moJsyueH c Takoil ke IIJIM
(CKAPTEN), u coryacyercsa (s BceX pacCMOTpeH-
HBIX KoJjebaTenbHbIX coctoanmii) ¢ POK18, kotopsiii
nosydeH ¢ apyroit IIJIM (LTPs). Eme Jyurme cora-
cyfoTcsa MexkIy coboit pacuerst Miz18 n HIT20, mouy-
yeHHble ¢ pasHpiMu I1/IM. OO6bscHeHHEM CHCTeMaTH-
YeCKH HapacTalolllero ¢ yMeHbIleHHeM WHTeHCUBHOCTU
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= 10| — WAT20 - - -
& ---- Miz18 |
I |
() Vb —
S | N “
o
= T D S \vhvzv\
= N~
=
o 0 o | = L
%
P VT~
-10 [ 1 | | n |l 10 I 1 n 1 1 ] L1 1
-22 21 =20 -19 -28 26 =24 -22 -28 =27 -26 -25 -28 =27
Lg(D) Lg(D) Lg() Lg(D)

Puc. 2. OTKJIOHEHNS WHTEHCHBHOCTEIl JUHUN OT CPeIHETo I Pa3HBIX PACUETOB U KOME6ATENTbHBIX COCTOSHHUN B 3aBHCHMOCTH
or Jorapudgma uHTeHCcHBHOCTH (CM. Tabm. 1—4) (cM. 1BeTHOI pucyHOK Ha cafite http://iao.ru/ru/content/vol.36-2023,/iss.07)
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Ta6numa 5

To JKe, YTO B TabJI. 1, 1711 MeHee UHTEHCHBHBIX JIMHHI B OCHOBHOM COCTOSIHHH

Mepexox | o, on”' L, | HIT20 | GEI15 | JPL12 | POK18 | BT206 | WAT20 | Miz18
8..-7,1 | 16,828 1085e24 229 055 489 1,13 205 058 255
10,5952 | 44,564  9,146e25 -3,70 044 823 141 271 117 3,84
9,81 | 21,545 7.289e25 -3,19 052 7,08 1,38 237 091  -346
6i5—55 | 07417  4391e25 1,37 457 043 0,84 503 2,02 0,94
1155—105, | 51,010  3,633e25 48 029 108 1,74 295 1,52 470
105 7— 11510 13,015 295525 -2,74 1,88 559 1,02 3,08 -023  -276
135 112, s 42412 2,699e25 -420 1,10 864 1,12 227 167 4,12
975850 | 21,540  2429e25 -3,20 052 7,08 1,39 238 090  -346
115712, 10| 25578 171225 -3,86 1,99 808 071 252 071  -374
12;5—13, 1| 28488  1,705¢25 -4,61 2,17 967 099 2,80 087 4,48
1055900 | 28,815  1468¢25 423 044 9,56 1,63 272 129 445
115,—105 1 | 51,006 1211e25 478 028 1080 1,72 295 155 471
1166—1250 | 36,730  1,065e25 -425 2,03 9,09 064 232 092 412
105,901 | 28,815  4,894e26 422 043 9,54 1,66 270 129 4,46
127—135 10| 19,077  3,227¢26  -5,00 1,96 10,6 083 2,62 123 4,66
119,10y (| 38,532  2458¢26 -532 028 122 1,97 311 173 554
145 2~ 13,0 | 17,690  2,396e26 -5,11 1,36 104 096 1,63 238 4,92
145 10— 15, 13| 45971 2,060e26 6,21 2,58 13,3 1,43 303 124 6,11
1359~ 145 1| 35647  2,039e¢26 -537 236 114 123 294 103 527
1195—100,0| 38,532 819227 -533 028 123 1,98 339 171 554
1377~ 145 10| 46,241  3,405¢27 6,27 2,32 136 1,12 2,64 153 6,06
120,5— 1110 50,571  3,324e27 -6,53 0,01 151 231 348 213 649
15, 1—165 1| 33388  2,336e27 -7,96 1,34 137 076 256 008 795
1205— 11y 1| 50,571 1,108¢27 6,51 0,01 151 233 3,50 215 650
13 5—145 1| 8,6711  6,306e28 4,99 295 134 1,77 416 217 437
U7 5—15, 1| 19737  6,011e28 7,06 201 154 124 28 207  -6,59
14, 10—155 13| 8,2537  2,863¢28 -530 1,15 139 315 639 019 549
1459—155 | 4,6570  1,263e28 6,79 339 144 1,00 449 070 589
— HIT20
— GEI15
— JPL12
SO — POK18
BT206
— WAT20
s | — Miz18
£ A Noo/ PSS ,.u“ g I/\ A
KA
g A
\ . 4
N
: W
—10 F
0
_4 1 1 1 1 1 1 1 1 1
~26 24 -22 ~20
1 1 1 1 1 1 1 1 1
-28 -26 -24 -22 ~20
Lg(I)

Puc. 3. OTKJIOHEHNE pPaCYeTHOI MHTEHCUBHOCTH JIUHHUN OCHOBHOTO KOJIE€GATETbHOTO COCTOSHES OT CPETHEro B 3aBUCHMOCTH OT

morapudma wHTEHCHBHOCTH. KBagpart, Kpyr, poM6 U TPEYTOJbHUK MPEICTABJISIIOT, COOTBETCTBEHHO, SKCIIEPUMEHTATbHBIE JTaHHbIE

us pa6or [46—49]. Ha BcraBke mokasaHa pPasHOCTb OTKJIOHeHHH pacuerHbix gaHHbIXx POK18 m GEI15 (cM. uBerHoil pucyHok
Ha cafite http://iao.ru/ru/content/vol.36-2023,iss.07)

oTkJIOHeHud pacyetoB Miz18 u HIT20 ot cpexnnero,
BEpOATHO, ABJAETCS TO, YTO B 3TOM CJIydae aBTOPBI
BapbnpoBain mapametpsl 111139, no6mBasch yaydmeHns
OTIMCaHWs MHTEHCUBHOCTeHl KOHKPETHBIX JHHUN B orpa-
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HIYEeHHON 06JacTH 4acToT, coctasstomeii 15000 cm™!

a5 cmacka Miz18 u 26000 ey~ g HIT20. Pacyers
BT206, POK18 u WAT20 mo3utmoHupyoorcss Kak 60-
see raobGanbhble (Hanpumep, POK18 — BIIIOTH 10 1O-
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pora aucconmarun). CoorBercrytorrue uM 1113 B cpes-
HeM JIydllle OMUCBHIBAIOT Bech KoJslebaTe TbHO-BpaIiaTeshb-
HBIIl CIEKTp W, KaK BHUIHO U3 CpPaBHEHWS, MPUMEPHO
OIMHAKOBO MPe/ICKA3bIBAIOT WHTEHCUBHOCTU  JIMHMUIA
B OCHOBHOM cocTosiHUU. He6oJIbIol cucTeMaTniecKuii
casur peayabtatoB BT206 mo orHomenuio k POK18
u WAT20 (mpakTuuecky He 3aBUCAIIUNA HU OT MHTEH-
CUBHOCTH, HHU OT KOJeGaTeJIbHBIX COCTOSHUIN) 06bsic-
HseTcsl IpUMeHeHneM 6oJiee paHHe!N 1, BHIUMO, MeHee
TOYHON Ja’ke [IJIT pacCMATPUBAEMbIX  COCTOSHMUIA
IIIM. Paszmmume Mexxkay nosepxHocTsamu LTP, LTPs
n CKAPTEN Ha WHTEHCUBHOCTH He CKAa3bIBAETCS.

Paznmmune Mexay MAaHHBIMH [JBYX JHAAPYIONIAX
B HameM aHanuse pacuetoB POK18 u WAT20 gsisget-
Cs 3HAKONEepPEeMEHHBbIM [IJIsi BCeX COCTOSIHHIT M COCTaB-
asger B cpeaneM okojo 0,1%, HO HeIb3sl CUUTATh, YTO
3TH Pe3yJbTAThl MPUMEPHO TaK)Ke OTJNYAIOTCS OT WC-
THHHBIX, TOCKOJbKY M3MePEHUsI OTCYTCTBYIOT. TeM He
MeHee XOpolllee COrJiache TJI0OATbHBIX BapUAIOHHBIX
pacuetoB ¢ GEI15, koTopble ocHOBaHBI Ha OTPOMHOM
KOJITIECTBE KCIEPIMEHTATHHBIX JAaHHBIX O TTOJIOKEHN-
ax JuHUH (MO3BOJAIONINX MOJIYYUTh TOYHYIO HHMOP-
Mal[i0 O BOJIHOBBIX (DYHKIUAX COCTOSIHUH) M 06 WH-
TEHCUBHOCTAX UYNCTO BPAIATETbHBIX W KOJebaTeTbHO-
BpallaTe/IbHbIX epexooB (maoumx uHOOPMAIHIO
0 TmapaMeTpax JHUIIOJbHOIO MOMEHTa) B CMEKHOM
C paccMaTpUBaeMbIM YAaCTOTHOM JHMAlla30He, He MOJKET
OBITH CJIYYallHBIM U TO3BOJISIET WCIIOJb30BATh JAaHHBIE
GEI15 kak aHajor sKCIepUMEHTATbHBIX IS CpaBHe-
HUSI ¢ pe3yJIbTaTaMH BapHAI[MOHHBIX pacueToB. OlleH-
KOli Heolpe/leJIeHHOCT MHTEHCUBHOCTH JINHUT IPU 3TOM
SIBJIETCST OTKJIOHEHNE BapUAIIMOHHBIX PACUETOB OT 3THUX
MaHHBIX. /[l JuAnNpyIollero B HaIlleM WHCCJeIOBaHUU
pacueta POK18 3To OTK/IOHEHUE COCTaBJISIET B Cpej-
neMm 0,06%, He mpeBbimiasg 2% MIPaKTHYECKU JIs BCEX
paccMaTpuBaeMbIX JIMHWI OCHOBHOTO KOJIe6aTeJbHOTO
COCTOSIHHS ¢ MHTEHCHBHOCTBIO Gosiee 1072 cM/Moek. ,
a ISt IMHNUIT ¢ MHTeHCHBHOCTBIO Gostee 1072 eM,/Motek.
OTKJIOHEeHNe He TpeBbinraet 1% (cM. BcTtaBky Ha puc. 3).
OTMeTHM, UTO [JIA TaKUX CUJIBHBIX JUHUI OTKJIOHEHIE
OT CPEJIHEro IS BCeX PAcCMOTPEHHBIX pacuetoB (mc-
KJIouas HauMeHee Hajexuble JPL12 u BT206) He mpe-
Boimaer 1% (cM. puc. 2).

Bce naliieHHble HAMU B JINTepaType JaHHBIE O pe-
3yJbTaTaX 3JKCIIEPUMEHTAJIbHBIX WUCCJIeOBAHMI TIpeI-
cTaBjenbl Ha puc. 3. OHU COOTBETCTBYIOT M3MepPEHUsIM
UHTEHCHBHOCTU TPeX BaKHEUIINX [UATHOCTHYECKUX aT-
MocepHbIX JuHUE B6m3n 22, 183 u 325 TTi (0,74;
6,11 u 10,8 cM~!), BBINOJHEHHBIM € TIOMOMIBIO pe3oHa-
TOPHBIX CIIEKTPOMETPOB. VI3MepeHHbIe WHTEHCUBHOCTH
COTJTACYIOTCS CO CPETHUMH PACYeTHBIMU 3HAUEHUSMU
B TIpe/lesiaX yABOEHHOW CTAaTUCTHYECKOH TOTPENTHOCTH
COOTBETCTBYIONIETO M3MEPeHHs, YTO MOXKHO CUYUTATh
XOPOIIIUM COTJIACHEM, YUYUTBIBAS CJIOKHOCTb TaKUX U3-
MepeHuit.

[lnst  moJsib3oBaTesieil  MOJIENIM  PACIIPOCTPAHEHUS
MIULTIMETPOBBIX BotH MPM no6aBuM, uTo pacuer pe-
30HAHCHOTO TIOTJIOIIEHNS W CBSI3AHHOTO C BJIA’KHOCTBIO
KOHTHHYyMa B Bepcuu 3Toil Mozenun ot 2022 r. jesaer-
cg Ha ocHOBe mHTeHcuBHOCTel juaUt H,O, cooTBetcT-
Bytomux crucky HIT20. [ToTeHnnanbHyIo IOrpeliHOCTb
3TUX JAHHBIX MOKHO OIIEHUTDH C TOMOIIBIO PHUC. 3.

3akaoueHue

O6o06Iasg UTOTH TPOBEAEHHOTO aHAJIN3a, MOXKHO
CKa3aTh, YTO B PacCMaTPUBAEMOM JMalia30He YacToT He-
OTIpe/IeIEHHOCTb PACUeTHON MHTEHCUBHOCTU BpallaTe/b-
HBIX JUHII MosiekyJpl HyO B 0CHOBHOM KoJie6aTeIbHOM
COCTOSTHUHU cocTaBysgeT oT 1 10 2% B auama3oHe WH-
tercusHocteii or 1072! g0 10727 ¢cm/Mosek., menee 1%
Uit 6oJiee WHTEHCUBHBIX U 5—10% [Jist MeHee HHTEHCHB-
HBIX JInHUi. VicKIoyeHre cocTaB/sgeT JIUHUS Ha 4acTo-
te 0,74 cM™! ¢ uHTeHCHBHOCTBIO 4,39 - 107 M/ MOJIEK.
OrHocamuecss K Hell JaHHbIe BBITJIAIAT Kak 0COObIe
TOYKH TIOYTH Ha BceX rpadukax puc. 3. BoaMoskho,
9Ta JIMHUS OTHOCUTCSA K TaK HA3BIBAEMbIM <«HECTaOUJIb-
HBIM», [JIsI KOTOPBIX HeOOJIbIIE BapHallii B TapaMeT-
pax IIIID u II/IM mpuBOAAT K CYLIECTBEHHBIM H3Me-
HEHUsSM HWHTEHCUBHOCTU. /lefiCTBUTENbHO, pacdeTsl
POK18 u WAT20, xopomo corjacypomuyecs JIpyr
¢ ApyroM Bo Bcex octaubHbix caydasx (CKO pasHo-
ctu cocrapiser 0,6%), OTJIMYAOTCS IS 3TOH JIMHUU
mout Ha 3%. J[pyruM TOTeHIHATbHBIM HCTOYHHKOM
mpo6eMbl MOKeT OBITh HU3Kasg 9acToTa 3TOH JMHUH,
IUIT KOTOPOil CTAHOBSITCSI CYIECTBEHHBIMU IIOTPEITHO-
CTHU PAcyeTOB YPOBHEN 9HEPTUN BapUAITMOHHBIMU METO-
gamu. HamoMHUM, 9TO B paccMaTpHBaeMOM JHalla3oHe
YacTOT WHTEHCHBHOCTb MPOMOPIIMOHAIbHA KBaApaTy
YaCTOTBl JIMHUHM, a CPeJHSSI TIOTPENIHOCTh PACYETOB
VPOBHell aHePTHH BapUAIIOHHBIMI METOJAAMH — OKOJIO
0,01 cm!. VMetommecs pacdeTHble H SKCIEPHMEHTAb-
Hble [aHHble IMOKA3bIBAIOT, YTO MOTPENTHOCTh WHTEH-
CUBHOCTH 3TOM JIMHWUU JIEKUT B JHara3oHe oT 2 10 5%.

st cunpbix (Gosee 10726 cM/Mosiek.) JmHuit
B COCTOSIHHH U HEOIIPEIeJeHHOCTh COCTaBisieT 2—5%
n yBeiamuuBaercst 1o 5—10% pna cmabeix. [lng Beex
JUHUI B COCTOSHUSAX 209, U1 U U3 HEOIPEJeJeHHOCTD
paBHa 5—10%.

OtMmetuM, urto 1o oreHke HITRAN nist ocHoBHO-
TO K0Je6aTeJbHOTO COCTOSHUS Heolpele/eHHOCTh WH-
TEHCUBHOCTH COCTaBJIsIeT 2—5% [JIsI BCeX JIMHUIL ¢ MH-
TeHcHBHOCTBIO Gostee 107 cM/Mosek. Takas ke HeoIl-
pelleJIEeHHOCTh YKa3aHa [JISI COCTOSIHUSI ©y. [l Bcex
MeHee WHTEHCUBHBIX JIMHWI B OCHOBHOM COCTOSTHHUM
W JUHUI B OCTAJTBHBIX PACCMATPUBAEMBIX B ITOM
pabote KoJsebatenbubix cocroguusgsx HITRAN gaer
morperrHocTh > 20%. Halim oLleHKH MoKa3bIBaIoT, YTO
GOJIBITITHCTBY 3THX JIMHAN MOKeT OBITh HPHCBOEHA
Gosee Bbicokag (Ha 1—2 cTymeHu 10O TPUHATOI
B HITRAN xkiaccudukaium) KaTeropusl TOYHOCTH IO
UHTEHCHBHOCTHU, KOTOPas MOXKET ObITh OlpejiesieHa s
KaKJI0 KOHKPETHO! JIMHUM Ha OCHOBAHWHM HMMEIOIINX-
cs pgamabix. Hambosee HameXHOI oIleHKON Haubosee
BEPOATHOTO 3HAa4YeHWs WHTEHCWBHOCTH JIMHWH TIpe.-
craBJsieTcsl cpesiiee Mexay pacuetamun GEI15, POK18
n WAT20.

BaarogapHoctn. Astopbl G6marogapar O.JI. ITo-
asgHckoro 1 H.MD. 3060Ba 3a uTeHHe PYKOIUCH W IeH-
Hble KOMMEHTapUH.

dunancupoBanue. Pabora BbINoHEHA 1pu Gu-
HaHcoBoii moxgepxkke PH® (Ne 22-72-10118). Uec-
T0JIb30BaHHBIE 3KCIIePUMEHTATbHBIE AAaHHDbIE AT JIH-
Huit HyO B6sm3u 183 u 325 I'Tu momyuensr Ha 060py-
npoBaunn <IIKII-7» (YHY Ne 3589084).
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