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OBIITAA XAPAKTEPNICTUNKA PABOTHI

CuekTpockornusi, KOTOpasi PA3BUBAETCH C HEIIPEPBIBHBIM TEXHOJOTHIECKIM MPOIPECCOM B Ha-
yKe, SIBJISeTCS TPAIUINOHHBIM, HO TEePCIeKTHBHBIM HAyJIHBIM HampaBierneM. OHa UTpaeT OvueHb
BAYKHYIO POJIb B MOHUMAaHWN YeJ0BeYeCTBOM MUKpoOMHUpPa. CHEeKTPOCKONHUS SBJSETCS TMIUPOKO HC-
MOJIB3YEeMBIM SKCIEPUMEHTATHLHBIM METOIOM HCCJICIOBAHNS MAJTBIX YACTHIl, TAKUX KaK s7pa, aTo-
MBI B MOJIeKy/Ibl. OHA OCHOBaHA HA B3aUMOIEHCTBUU (DOTOHA W YACTUIIHI, KOTOPAs UMEET KBAHTO-
BaHHbIe BHYTDEeHHIE YHEPTHH.

Hauasno usydyenus cmeKTpocKonuu BOCXOAUT K 17 Beky, Korjga HeioToH pasmesnt Gembiit ceT
HA CeMb IIBETOB OT KPACHOI'0 10 (PUOJIETOBOIO ¢ MOMOIILIO mpu3Mbl. B 1850-x rojgax Kupxrod n
Bynszen onpejiesinim Ka4eCTBEHHBIN XUMHYECKHUIT COCTAB CJIOXKHBIX CMeceil 110 BUJLy UX CHEKTPOB.
3aTeM ydéHBIe HAYAJIH U3y9aTh KOJTMIECTBEHHYIO CBS3b MEXKIY JUHUSIMH U3IYyYeHHT aTOMOB U
HNOJIYUIIN HEKOTOpble svmupudeckue (opmynsl. lo Tex mop, moka bop He BBea moHgTHE KBaH-
Ta B CIIEKTPOCKOINIO, CIIEKTPOCKONNS PA3BUBAIACH KaK IMIUpUUIecKas Hayka. COeKTp CBsI3aH CO
CTPYKTYPOIHl MUKPOCKOIMMYECKUX YACTHUIL (MOJEKYJ, aTOMOB, siJiep) BeIeCTBa, MOITOMY CIEKTPO-
CKONUS 3aHUMAaeTCs H3yIeHneM B3anMOIefiCTBUS BEIIECTBA H JIEKTPOMArHUTHOTO n3rydenus. Co-
3/laHue KBAHTOBOM MexaHukKu B Hadaje 20-10 BeKa J1a10 CIEeKTPOCKOINH TPOYHYIO TEOPETUYECKY IO
OCHOBY W TIO3BOJIUJIO eif mporBeraTb. CHEeKTPOCKONHS CTaJa, MOITHBIM HWHCTPYMEHTOM W3y JIeHUs
CTPYKTYPHI BelllecTBa. V3ydeHne cneKTpoB HAYAIOCh ¢ JIBYXaTOMHBIX MOJIEKYJI. JI10/u mpoBoinin
CUCTEeMATUIECKIE MCCJICIOBAHNS JBYXaTOMHBIX MOJIEKYJI, M B PE3yJIbTaTe, Ha OCHOBE OOIUPHBIX U
NPABUIbLHBIX YKCIIEPUMEHTOB, Oblj1a CO3/aHa MOTHAs U HaeKHast Teopus. 3areMm, B 1930-x rogax,
pa3BWIaACh MHOTOATOMHAS MoJIeKyIdpHasd ciekTpockonugd. B 1940-x rogax [eprdepr cucremarude-
CKH M3JI07KHUJI TEOPUIO MOJIEKYJISIPHBIX CIIEKTPOB M MOJIEKYJIIPHON CTPYKTYPBI B cBOUX KHHTax [1],
KOTOPBbIE /10 CUX HOP SBJILAIOTCSH BaXKHBIMU UCTOYHUKAMU U3y YEHUS MOJIEKY/ISPHON CIIEKTPOCKOIIHH.

Jlannast jauccepTalys MOCBAIIEHA U3YYEHUIO ra3000pPa3HbIX MHOTOATOMHBIX MOJieKya. Mo-
JeKYJISIPHBIA CHEKTP COAEP:KUT BOJIBIIONH 06béM HHMDOPMAINT, BKJIIOUYAsT TOJ0KeHHEe (TeHTPATb-
HYIO YaCTOTY), MHTEHCUBHOCTH W (OPMY JIMHUU CIHEKTpa. DTa MHMOPMAIHS CBSI3aHA C YPOBHEM
SHEPI'UHU, JUIOJHLHBIM MOMEHTOM IIePexXojia U3y4aeMoOil MOJIEKYJ/Ibl, TEeMIEpPAaTypoil u jJaBjeHuemM
obpasma. 3ydyenne MHOroaTOMHBIX MOJIEKYJI BEIEeCTB, HAXOJAIIUXCA B ra3o00pas3Hoil dase, 1mo3-
BOJISEeT He TOJBKO TOJYYUTH HHMDOPMAINIO O BHYTPEHHAX CBOUCTBAX MOJIEKYJI, HO U pa3padboTaTh
pa3/inyHble MHCTPYMEHTBI KOHTPOJId. Perucrpanus crekTpa IMpakKTUYecKd He MoBpezxjgaer obpa-
3€I1, MOTOMY METOJI UCCJEOBAHUS CBOWCTB BEIECTBA C TOMOIIBIO CIIEKTPOCKOITUN MMEET MHOTO
NPENMYIIECTB: OH CeJIEKTHBEH, BBICOKOUYBCTBUTeNIEH 1 OecKOHTaKTeH. [Ipn Gostee rimybokux mcce-
JIOBAHUSX MOJIEKYISIPHON CTPYKTYPBI HEOOXOAUMBI 00Jiee TOUHBIE SKCIEPUMEHTATbHbIE JTAHHbIE,

a Takyke 6oJiee YyBCTBHTENbHBIE METObI CIIEKTPAJBHOIO 0OHApyKeHus. Bcé aro Tpebyer ycosep-



MIEHCTBOBAHMS TEXHUKU CHEKTPOCKOIIHNHY 115t 00J1ee BBICOKON TOYHOCTH N3MEPEHHSI, CJIeI0OBATEIHHO
N3ydeHNe MOJIEKYJIAPHON CIIEKTPOCKOINH BBHICOKOTO PA3PEIeHNs sIBISeTCs aKTyaJbHON 3a/1a4eii.

XOopoIIo M3BECTHO, YTO KBAHTHI OIIPEIeIEHHOI YacTOTHI HMEIOT Ollpe/ieIEHHbIe YHeprun. Ecin
SHePTHs KBAHTA TOTJIOMIAETCS TTPU MTPOXOXKIEHUN Yepe3 UCCJIelyeMOoe BEIeCTBO, ITO O3HAYAET, UTO
€r0 SHEPrusl mepeaaéTcs BemecTny. [lepexos MPOUCXOIUT MEXKIY ABYMsI COCTOSIHUSIMU C PA3HBIMA
SHEPTHUSAMHU, TTPHU ITOM TACTUIA TOTJIONAET WM UCIYCKALT KBAHT W3JIydeHus. V3MepuB sHEpruio
9TOTO KBaHTA, MOYKHO MOJIYYUTh WHMOPMAIWIO O BHYTPEHHEH CTPYKTYype W CUJIOBBIX MOJISAX Ya-
crunpl. B 3aBucuMocTH OT HPUYUH BO3HUKHOBEHHS 9TOr0 (hU3MUECKOIO sIBJICHUS, HAIPUMED, B
pe3yJibraTe s/IePHOr0, ATOMHOTO HJIM MOJIEKYJISPHOTO MPOTIECCa, SHEPrusd KBAHTa Oy/eT pa3indHa.
OburacTb HAYKH, KOTOpas U3ydaeT TAKOTO POJA MPOIECCHl, TPOUCXOIAIINE B MOJIEKYIaX, HA OCHOBE
UCCJIeIOBAHNS WX IKCIEPUMEHTAJBHBIX CIIEKTPOB HA3BIBAETCS CIIEKTPOCKOMUEN.

Bo3mokHbIe mepexonbl MeKAy YPOBHSIMH IHEPTHH JJIsi MOJIEKYJIbl, KOTODPbIE MPOUCXOIST:
(A) uncro BparmaresbHbIe TEPEXOBI, KOTJA MOTJIONEHHe W3y YeHNs TPHBOIUT K 60Jiee BBICOKO-
My YPOBHIO BpAIaTeTHHONU SHEPTHH B HMpPeJeaX OJHOTO KoaebaTeabHOro coctosuus; (B) Bpaima-
TeJIbHO-KO/1e0ATe/IbHBIE EePEXO/Ibl, KOTOPbIe HPUBOAAT K U3MEHEHHIO KOJ1e0ATeIbHBIX YHEPreTH-
gqeckux ypopreii; (C) BparmarebHO-Ko1e6aTeIbHbIe-3IEKTPOHHbIE MEPEXOJIbl, TO eCTh, N3MEHeHNe
9JeKTPOHHON SHEPIrUU MOJIEKYJIH.

YPOBHHI SHEPTUE MOXKHO ONEHUBATDH B ciaeaytomeM nopsake: (A) <(B) <(C). Ta gactb crek-
TPOCKOIINHU, KOTOPas 3aHUMAETCS UCC/IeJ0BAHIEM KOJIe0aTeTbHO-BPANIATEbHBIX MEPEeX0I0B, Pac-
MOJIOXKEHHBIX B WHMpakpacHoii obractn, HassiBaercs nHbpakpacuoii (1K) crekrpockonmeii. K-
CTIEKTPOCKOINHS MOYKeT WCIOJIb30BAThCS s olpeleeHus (pyHKITMOHATBHBIX TPYII B 00pa3Iax,
HOCKOJIBKY pa3Hbie (pyHKImoHa bHbie Ipyibl nomiomalnT UK-uznydenne ¢ pa3uoit gactoroit.
Kpome Toro, kaxkgasi MOJIeKy/aa nMeeT XapaKTepHBIil crekTp. MoJekyabl MOKHO WIeHTU(UIIN-
pPOBATh IIYTEM CpPaBHEHUS MUKOB IMOTJIONIEHNs ¢ WH(OPMaIuell B CIeKTPAJbHBIX 6a3axX JaHHBIX,
noyromy UK-cnekTpockonus mupoKo MCmoab3yercs s WACHTUMUKAINT U aHAJIN3a CTPYKTYPHI
Pa3IMIHBIX BEIeCTB (BKIOYas OPraHHYecKHe W HeopraHudecKue coeuHeHus ). MoxKHO cKas3arh,
gro NK-cniekTpockornus siBasieTcss OJHUM W3 HanboJee pacinpoCTPAHEHHBIX W MTUPOKO MCIOJIb3Ye-
MBIX CIIEKTPOCKOIMUYECKIX METOJIOB.

Kouiebarenbro-BpaiarejibHast CIIEKTPOCKOINS BBICOKOI'O Pa3pEeNIeHUs] SABJISETCH OJHUM W3
OCHOBHBIX METOJIOB U3yUYeHUsT MOJIEKYJISIPHOI CTPYKTYPBI U MOJIEKY/ISPHON nuaamukn. Cpean pas-
JUYHBIX MeTOJ0B CIHEKTPOCKOIHH BBICOKOTO paspemnieHus Pypbe-cIeKTPOCKONHA 00IaaeT TaKu-
MU XapaKTepUCTUKAMHU, KaK BBICOKOE pa3pellleHre, HU3KWil YPOBEHb MIyMa W T.J., TOITOMY OHA
SIBJITETCS TIMUPOKO PACIPOCTPAHEHHBIM METOIOM CIEKTPAJIHLHOTO HCCJICIOBAHNSA B WH(PAKPACHOM

juarnazone. Oyphe-crieKTpomMeTp pa3dpaboran Ha ocHOBe nHTepdepomerpa Malike1bcona, KOTOPbIii



u3ydaer CHEKTDP IyTEéM u3MepeHus uHTepdeporpaMMbl IIyYKa U BbILIOJHEHUS HA HEM 1IPeodpazo-
Banug Pypoe. Pypbe-crieKTpoOMETp UMeeT OOJIBITION JUana30H U3MEPEHUs] U BBICOKYIO CKOPOCTH
PErucTpalim, ¥ MOITOMY B HACTOSINEEe BPEMs SIBJASETCH BBICOKO KOMMEPIUAJTU3UPOBAHHBIM Ha-
YYIHO-HCCJIEI0BATETLCKAM HHCTPYMEHTOM. CIEeKTpbl, HCIOIb3yeMble B JUCCEPTAIMOHHOM HCCJIeT0-
BaHWUM, OBLJIN 3aperucTpupoBanbl ¢ momonibio Pypre-cnekrpomerpos Bruker IFS-120HR u Bruker
IFS-125HR.

B nanHoil muccepranuy Ha OCHOBE BBICOKOTOYHBIX IKCIEPUMEHTAJIBHBIX CHEKTPAJbHBIX JaH-
HBIX OLPEJIEJISIOTCS EPEXO/bl MKy KO0J/ie0aTe/ IbHO-BPAIATE/IbHBIMUA COCTOSHUSIMU PABJIUYHbBIX
MHOT'0ATOMHBIX MOJIEKYJI. Bpararebubie u KosiedaTebHbie IBUZKEHU MOJIEKYJI, & TAKZKE UX JHEeP-
I'UH, He 9BJSIOTCA He3aBUCUMBIMHU JIPYT OT JIpyTra. KpoMe TOro, coryiacHoO KJIaCCHIeCKOW MeXaHuKe,
OTHEeJIbHBIE ME:KMOJIEKYISPHBIE IBUKEHUST MOTYT OBITH CBA3AHBI APYT ¢ APYTroM. CBA3b NPHBOIUT
K Iepejlade HEPIUU MEeXKJIy COCTOSHHSIMHU U, KaK CJEJCTBHE, K IEePepacipee/€eHAI0 WHTEHCHB-
HOCTel JimHuit B crekTpe. OMUCATh 3Ty CBsI3b MO3BOJISET aHAIN3 PE30HAHCHBIX B3anMOAEHCTBHIi
Pa3IMYIHBIX KOJ1e0aTe/IbHBIX COCTOAHMM, KOTOPBIH ABISETCS OJHUM U3 OCHOBHBIX IIYHKTOB JAHHOMR
JIMCCEPTALIUH.

O0beKT uccjaeaoBaHnd.

uccepranuonuas padoTa IMOCBSIIEHA TEOPETUICCKOMY U 9KCIIEPUMEHTAIbHOMY aHAIN3Y CIIeK-
TPOB BBICOKOT'O pa3pelieHuss MOJIEKY/T TUIA aCAMMETPUIHOIO BOJTYKA: MOJHOCTBIO JAeifiTepupoBaH-
HOIT Mo uKammn MoaeKyabl 3tuaeHa CoDy U pa3jnaHbIX N30TOMO3aAMEIEHHBIX MOIMMDUKATIHI
MoJteKyibl cepoBojioposia HoMS (M = 32, 33 u 34).

OTHJIeH, mpocTeiiuit oebun, saBageTcsS OJHUM M3 HamOoJee MPOU3BOIUMBIX XUMHUYECKHX
npoaykToB B mupe. C TOYKH 3peHus CHHTETHIECKUX MATE€PUAJIOB, STUJIEH IMUPOKO HCIOIb3YIOT
B [POU3BOJICTBE CHHTETHIECKUX BOJOKOH, CHHTETHIECKOTO KaydyKa (STHIEH-PONUICH-KAYIyK) U
CHHTETHIECKHUX [TACTMACC (OJUITUIIEH, TIOJHBHHILIXIOPH/T, HOJUCTUPOJ U T.]11.). B opranndeckom
CHUHTE3€ 9TUIEH MHUPOKO HCIOJNB3YeTCAd B CHHTE3e MHOTHX OCHOBHBIX CHIPHEBBIX MATEPHUAJIOB st
OPTaHUYeCKOr0 CHHTEe3a, TAKUX KaK dTAHOJI, ITUJICHIJINKOJIb, aleTalbJIerujl, YKCycHas KHCJIOTA,
MPOTTMOHOBBIH aJIbJIET ], ITPONMUOHOBAS KUCJI0Ta U T.JI. TakuM 00pa3oM, STUJIEHOBAs TTPOMBITILICH-
HOCTDb SABJISIETCSI OCHOBHOM OTPAC/bio HepTeXUMUIECKOH TpoMbIIILIeHHOCTH. B 001acTu Ko0J10run
U CEeJIbCKOI'O XO3SHCTBA ITUJIEH SBJISETCH IPU3HAHHBIM I'OPMOHOM PACTEHUI, KOTOPBINT MOXKHO UC-
0JTH30BaTh KaK CPEeJCTBO JJisi cO3peBaHus (PpyKTOB U 0oBOIIeH. OH TakKe MMeeT MCKJIIOINTE -
HYIO BayKHOCTH B IHUIIEBON ¥ OPraHMYeCKONl XMUMUHU. DTHIEH CYIIECTBYEeT He TOJbKO Ha 3eMJie, HO
u B Kocmoce. Moutekyna CoHy Obl1a obHApy2KeHa B OKOJIO3BE3IHOM Tra3e, OKPY:KAIOIIEM CBEPXIHU-
ranTckyio 3se3ay IRC +10216 (ormernm, 9TO JiBe JHHUH KOJIe6ATEIbHO-BPAIATEIbHO MOIOCH

v 0K0s10 949 cM~! GBI 3aperuCTPUPOBAHKI B HOIJIOMEHNH W MHMOPMAINSA O TeMIepaType n



IUVIOTHOCTU PACCYUTHIBAJIACH O HHTEHCHBHOCTSM STHUX JIMHUIA).

CepoBosopo/, — 3T0 Ta3000pa3Hoe coeinHeHne, MPUCYTCTBYIONee B 3eMHOl aTMocdepe. Bume-
CTe ¢ PA3JHUYHBIMH CEPOOPTAaHWMYeCKHME razamMu HyS Wrpaer KI0UeBYIO poib B POPMUDOBAHUH
KJIuMaTa 3eMJIu. EcTecTBeHHBIM HCTOUYHUKOM Ta3a SBJIAIOTCHA BYJIKAHBI U Fe0TepMaJIbHbIe UCTOY-
HUKHU, BOAHO-OOJIOTHBIE YIOJbsl W COJOHYAKH, /i€ OH MPOU3BOAUTCS OAKTEPUSIMHU BO BPEeMs aHA3-
POOHOTO PABJIOKEHWST OPTAHUIECKUX COeIMHEeHUH cepbl. [loMUMO MPUPOTHBIX UCTOYHUKOB, aTMO-
cepubrit HyS Bo3HUKaeT B pesyibTaTe YKUBOTHOBOJCTBA W MPOMBIILIEHHBIX MPOIECCOB, TAKHX
KaK cxkuranue Guomaccol m uckonaemoro romiusa. CepoBojopo/ B armocdepe oka3biBaeT 00Jib-
1moe BjHgHUE Ha (HUINOJIOrnYecKre (PYHKIMU pacTeHuii. BbicOKHe KOHIEHTpAIUU CepoBOI0POIA
MOTYT OTPHIIATEJHHO CKa3aThCd HA POCTe PACTEeHUi, HO CePOBOIOPO, MOTVIONIAEMbIN JIHCThIMU,
CTIOCOOCTBYET CepHOMY MHUTAHUIO pacTeHuii. CepoBOAOPO MPUCYTCTBYET B CBEPXTUTAHTCKOMN 3Be3-
ne TRC 410216, a Takzxe HabaomaIca HaL obsakamu B armocdepe YpaHa, TaK ITO €ro POJb B
HCCJIe/IOBAHIY BHE3EMHBIX TAJTAKTHK BECbMa CYIEeCTBEHHA.

VIMeHHO TIOTOMY, UTO STHJIEH M CEPOBOJOPOJ 3aHUMAIOT BayKHOE MECTO B PA3JUYIHBIX 00Ja-
CTSX HAYKHM U MPUJIOKEHUSIX, HEOOXOMMO U3y4aTh yKA3aHHbIE MOJIEKY/Ibl PA3HbIMU criocobamu. B
paMKax JaHHOil JAUCCepTAIME OHU U3Y4YalOTCd METOI0OM MOJEKYIAPHONH CIHEKTPOCKOIHUH BBHICOKOTO
pasperenns. [IpuanHa BeIOOpA H30TOMO3aMEIEHHBIX MOAUMDUKAIIHA MOJIEKYT (B TOM YHCIe TOJI-
HOCTBIO JeiirepupoBanioil Mostekynnl stuaena — CoDy, Ho?3S n Hy?4S) sakmiouaerca B Tom, 4To
HCCJIEJIOBAHIE H30TONOJIOIOB MO3BOJISIET YBEJIUYNTH KOJUYECTBO HUHMOpMAIUE U3 IKCIEPUMEHTA
O CIIEKTPOCKONMYECKHX TTapaMeTpax M, CJIeJ0BaTeJIHHO, TTapaMeTpaxX raMH/JIbTOHHAHA U TOJIYYUTH
3aBUCUMOCTH MEXK/IY MOJIEKYJISPHBIMA W CHEKTPOCKOTTMIECKUMY TOCTOSHHBIMI OCHOBHOM U H30TO-
no3aMenéHHoN MouduKauit MOJIEKYJIbl.

Bce Bhieckazannoe onpejie/isieT aKTyaJbHOCTh BBIMOJHEHHBIX MCCJIEJOBAHUIA.

Crenenb M3y4eHHOCTH NPOOIEMBI.

UccnenoBanue KosrebaTeIbHO-BPAITATETBHBIX CIIEKTPOB BLICOKOTO pa3perienus MoTeKyIbl CoDy
BBITIOJIHSLIOCH paHee B paborax [2-10]. Buepsbie moanocThio pefirepupoBanHast MOTHGMUKAIHSI MO-
JIEKYJIbI STHIEHA PACCMATPHUBAJIACH B pabote [2]. B aroMm nccieqoBannn OGN ONpe/IeIeHbl MOJIEKY-
JISTPHBIE KOHCTAHTHI U CIIEKTPOCKOMUYECKIe TTapaMeTPhl OCHOBHOTO KOJIE0ATEIFHOTO COCTOSHUS U3
aHasn3a noJochl vyy. Jyukan u Paiir [3] ysydmmian napamerpsl OCHOBHOIO COCTOSIHUSI MOJIEKYJIbI
CoDy myTéM KOMOMHHPOBAHHOTO aHAIN3A JAHHBIX WHMPAKPACHOTO CEKTpa 2] n crekTpoB KoM-
OUHAIMOHHOTO paccesitus [4]. Bbuin uccseoBanbl CeKTPbl KOMOMHAIIMOHHOTO paccesHust (yH-
JIaMEHTAJIBHBIX TOJIoC v U Vs Mosekyasl CoDy ¢ yuéTom pezonanca Kopumonuca c-Tumna Mewxky
ABYMs HCCaeayeMbiMu mojocami [5]. B pabGote [6] Oblin u3y4eHbl CIEKTPHI MATH TOJIOC MOJIEKYJIbI

CqoDy (beHﬂaMeHTaJIbeIe MOJIOCHL: /11, Vg U KOMOWHAIIMOHHBIE TOJIOCH V1 + V11, Vs + V11, V7 + Vg



! ¢ paspemenuem 0,02 cm™!. B paGore |7]| paccmarpusasics undpa-

B auana3one Boime 2000 cm™
kpacHbiii crrextp Monekyast CoDy B mumanazone amke 800 cv~ ! ¢ paspemenuenm 0,05 cm~ . Coycra
HECKOJIBKO JIeT, B pabore [8] mccnemnoBancs nHMPaKpacHbIil CIIEKTP BBICOKOTO PA3PEIeHnsT MOJe-
Kyanl srusena CoDy B quanaszone auzke 1200 em™ 1. Tam u ap. [9] nposesn ananms undpakpacHoro
criekTpa (pyHIAMEHTAIBHONH MOT0CH 11y Mosekyiasl CoDy B amamazone 1030-1130 cm~! ¢ paspe-
mennem 0,004 cm~t. Cryers 6osee yem 10 ser, Tan u coasropnt [10] npejcraBuiu pesyibraTh

JaIbHEHNINX U3MepeHnil U aHaJIu3a HoJIoCh Vg Mosekyabsl CoDy B nmnanazone 1017-1137 em~! ¢

paspertennem 0,0063 vt

OO6mupHBIE CMIEKTPOCKOTMYECKTE HCCII0BAHUST MOIEKYJ/IbI CEPOBOAOPO/Ia TPOBOIUINCEH B Te-
YeHre MHOTHX JIET B MUKPOBOJHOBOM, CYOMIJLTIMETPOBOM U HH(MDPAKPACHOM jIuana3onax [11-17].
B mocsiennuii pa3 Bropast rekcaga (MOJOCH 201 +Vs, V1+Vs+13, V1+3Vy, 3Us+13, By, Ve+213) MO-
gexynn Ho?2S pacecmarpusasiack B [11], rae npoBoju/ics anaims UxX 3HEPreTHYECKOH CTPYKTYDbI
(panee HeKOTOpBIE U3 3TUX MOJOC 06CyKaamuch B [12-15]). Monexyna Hy?'S obeyxnanach To/b-
ko B [14]. HackombKO HaM H3BECTHO, CHEKTPBHI MOIEKyIbl Ho?3S panee me mecnemopamuch. Panee
nostoca 4vy mosiekysnl HoS 06cyzknanacs B pabore BoikoBa u ap. [15], a undopmaius o kosreba-
TeJIbHO-BPAIATEIbHBIX SHEPreTHIeCKNX YPOBHAX KosrebaTeabHoro coctosguus (040) mpeacrapiena
B |16, 17].

Vcxons u3 BBINIEH3IOKEHHOTO, MEJbI0 JUCCEPTAIINN SIBISETCS UCCAeTOBAHUE CIEKTPOB MO-
JIeKYJT THTIa aCUMMeTPUYHOTO Bosaka Ha npuMepe momekyn CoDy m HoMS (M = 32, 33 u 34).

Jlna peayim3anuu MOCTABJICHHON Ie/M HEOOXOAUMO OBLIO PENUTh CJeYIONne KOHKPEeTHbIe
3a/1a4u:

e YCOBEPIIEHCTBOBaHME IOIX0/A, TO3BOJIAIOIIETO OMUCHIBATL CJA0KHYIO KOJIebaTeIbHO-Bpalia-
TEJILHYIO CTPYKTYPY CIIEKTPOB HCCJIEIyeMBIX MOJIEKYJ/I, I HA OCHOBE 3TOT0 MOIX0a YCOBEP-
IIEHCTBOBAHKUE aJTOPUTMA U KOMIIBIOTEPHOH MPOrpaMMBbI;

o (bOPMYIUPOBKA IKCIIEPUMEHTAIBHBIX YCJIOBHUIT sl perucTpanuu (BIepBble WIH ¢ JIyYITHMA
XapaKTEPUCTUKAMHU, YeM PaHee) CIEeKTPOB BBICOKOTO Pa3pPelleHus UCCIeIYEMbIX MOJEKYT H
HHTEPIIPETAIHNS Oy IeHHBIX CIIEKTPOB.

e YTOYHEHWE BPAIATE/JbHBIX MOCTOSHHBIX W HAPAMETPOB IEHTPOOEKHOIO MCKAYKEHUST OCHOB-
HOTO cocTogHus MOJeKYIbl CoDy;

e permrenre OOPATHON CIHEKTPOCKOMMIECKON 3a1a9u /I HCCIeAyeMbIX 1mosioc MosieKya CoDy u
HoMS (M = 32, 33 u 34) ¢ nesnio onpesiesenus napamMerpos 3pdeKTHBHOrO raMI/TETOHIAHA,

e W3MEpEeHNe FKCIEePUMEHTATbHBIX WHTEHCHBHOCTEH CIeKTPAJIBHBIX JUHUHN MOTJIOMIEHUS TTO10C
4y 1 5vy Moaexyasl Ho32S u ma sToif ocHoBe onpesenenne mapaMeTpos 3bdeKTHBHOTO 1H-

IIOJILHOT'O MOMEHTa.



HaquLIe II0OJIO2KE€HUd, BLIHOCUMbIC HA 3alllUTYy:

1. Onucanme KoJae6aTEILHO-BPAIIATENHLHONR CTPYKTYPHI TTOJI0C B3AUMOIEHCTBYIOIUX COCTOSHUIA
(vg = 1), (v = 1), (v = 1) u (vig = 1) mosekyasr CoDy ¢ TOUYHOCTHIO GJIMBKONH K IKC-
MePUMEHTATHLHON BO3MOYKHO JIMITH TPU YIETe MeXKIy HUMU PE30HAHCHBIX B3amMOIeiicTBUI
Kopuosica pa3inaabiX THIIOB, a TAKYKE YTOYHEHHs TAPAMETPOB OCHOBHOTO COCTOSIHUS.

2. Ilpuvenuressno K mostekyte Ho™S Momudbunuposanubiii aaropuT™ u co3janHag Ha €ro
OCHOBE TIPOrpaMMa JIjIsl aHAIM3a CIIEKTPOB MOJIeKY/Ibl cuMMerpun tuna Co, TO3BOJISIOT KOP-
PEKTHO OMHCHIBATH KOJIE6ATEIHHO-BPAIIATEIBHYIO CTPYKTYPY TOJOC ¢ TOYHOCTHIO, COTOCTA-
BUMOIT ¢ MOTPEITHOCTDHIO IKCIIEPUMEHTA.

3. HaBop mapamerpoB 3¢hHeKTUBHOTO TUMIOJBLHOTO MOMEHTA, ONPEIeJEHHbIH HA OCHOBE pa3pa-
OOTAHHOTO HaKeTa IPOIPAMM, MO3BOJISIET BOCCTAHABAMBATH aOCOTIOTHBIE 3HAYEHHS] HHTEH-
CUBHOCTeH WA BHICOKO-BO30YKISHHBIX MOTI0C 415 1 5y Mosekyasl Hy32S ¢ TounocThio He
xyzxe, yeM 3-4 %.

Crenenbp HOCTOBEPHOCTH HAYYHBIX MOJOMKEHWH W PE3Y/IBTATOB, MOJIYYEHHBIX B pabore,

MOATBEPXKAAETCS:

e CTPOTOCTHIO (PUBMKO-MATEMATHIECKHX MOJEIEH U METOI0B;

¢ COTVIACOBAHHOCTHIO TEOPETUYECKHM PACCUYMUTAHHBIX PE3YJAbTATOB W SKCIHEPUMEHTAJIbHBIX JIaH-
HBIX, KaK BIIEPBBIE TOJYYEHHBIX B HACTOSIIEM WCCJIEJOBAHUN, TaK W paHee W3BECTHHIX B
JIMTEPATYPE;

e NPHUBEIEHHBIMA OOOCHOBAHHBIMHU BBIBOJAME MPUIHH PACXOXKICHUSI TEOPETHICCKUX PEe3YIbTa-
TOB M 3KCIEPUMEHTAJbHBIX JIAHHBIX;

* BO3MOYKHOCTBIO C TIOMOIIBIO MOJYYEHHBIX TapaMeTPoB, MTO3BOJIIONAX BOCCTAHABINBATD CIIEK-
TPBI ¢ TOYHOCTAMH HOPAJIKA SKCIEPUMEHTA, ITPEeJICKA3bIBATDL IIePeX0/Ibl, He UIeHTUDUIUPO-
BaHHBIE B IKCIIEPUMEHTE.

Haquaﬂ HOBH3HA IIPEACTABJICHHBIX PE3YJIbTaTOB OlIpeaesdercd CcJde1yIOIuMU MOMCHTaMM:

e Ha OCHOBE Pa3pabOTAHHOTO AJTOPUTMA YCOBEPIIEHCTBOBaHA MPOrpaMMa JIjIs aHAJIH3a Bpa-
MMATEJIBHON CTPYKTYPbI MOJIEKYJI THIIA ACUMMETPUYIHOIO BOJTYKA € YUETOM PA3JIMIHOIO THIIA
PE30HAHCHBIX B3AMMOJIEHCTBUI MKy KOaebaTeIbHBIMH COCTOSIHUSMU;

e YTOYHEHBI ITapaMeTPhl OCHOBHOI'O COCTOAHUS MOJIEKYJIbI dTHiaeHa CoDy ¢ y4éTOM MaKCHMaJIb-
HBIX 3Ha4eHUH KBAHTOBBIX ducen J™* =44 u K" = 22;

e BIIEPBbIE IIPOBEJIEHO HCCJIE0BAHUE BpAIATEJILHOW CTPYKTYPbI “3alpPeriéHHoil” M0JIOChI Uy

mostekysibl CoDy;



* OlIpedeJsieHbl lapaMeTpbl AUalrOHaJIbHbIX 6JIOKOB SCI)CI)GKTI/IBHOFO raMmnJibTOHHaHa OJ1d 9€ThI-
péx kosebarenbHbx coctosanil (vy = 1), (v7 = 1), (v1g = 1) u (vi2 = 1) mosekyabr CoDy, a
TaKzKe MapaMeTpbl PE30HAHCHBIX B3anMOACHCTBHN];

e IPOBEICHO HCCAeOBaHIe BTOPOH TeKca bl Moaekyasl Ho™M S (M = 32, 33 u 34). Ciesryer ot-
METHTD, 9TO HEePEXOAbl IOJ0CH V) + Uy + 13 MosteKy/abl Ho?3S Gl nponHTepnpeTrupoBannt
BIIEPBHIE;

e IPOBEICHO MCCIICOBAHNE TTOA0CH 415 Monexyn Hyo??S u Hy3*S. Cremyer orMernTs, 9T0 1714
Mostekyasl Hyo?*S mepexonst mostocsr 41, HaiigeHsl Buepssie. Ompenesensl napaMeTpsl 3¢ dek-
TUBHOI'O 'aMUJBTOHUAHA 1TOJIOCHI 4V2;

e W3MEepPEeHBI SKCIePHMEHTAIbHBIe HHTEHCHBHOCTH JHHI 1MoT0C 4y W S Mosexyas Hy?2S n
olrpeiesieHbl mapaMeTpsl 3Q@GEKTUBHOrO JIUIOJIHLHOIO MOMEHTA.

Hay4ynas 1meHHOCTb:

e YCOBEPIIEHCTBOBAHWE METOJUKH PEIeHus] 00paTHOW 3a/1a49u JIId CUJIHBHO B3auMOJEHCTBYIO-
MUX KOoJebaTeTbHBIX COCTOSHUI MO3BOJMIJIO JOCTUTHYTH TOUYHOCTH OJM3KOHM K IKCIIEePUMEH-
TaJIbHOW;

e IOJIy4YeHa HOBas WHMOPMAIU O BPAIIATEJIbHOM CTPYKTYPE CIEKTPOB BBICOKOT'O Pa3PEIIeHIs

1

.99

moutekysel CoDy B mmanazone 600-1150 cm ™", BKJIIOYas CTPYKTYPY ‘BallPEIEHHON” MOJIOCHI
Vg3

« mapaMeTpsl 3bdekTuBHOTO ramuabTonuana Moaekya CoDy u HoMS (M = 32, 33 u 34) moxk-
HO HCIIOJIB30BATH JJI MPEeACKA3aHUs 9acTOT MEPEXOI0B, OTHOCIIIUXCS K MOJI0CAM B PaHee

H€ U3YYEHHDbIX JHalla30HaAX.

HpaKTI/I"IeCKaSI SHAYNMOCTB:

e YTOYHEHHBIE MTAPAMETPhl OCHOBHOT'O COCTOSIHUS TIO3BOJIAIOT TIOJYUUTH 00/1€€ TOTHBIE Pe3yJib-
TaTHl JJIA UCCIEOBAHUS BCEX THUIIOB MOJ0C MOJIEKYIbI 3THIeHa CoDy;
e NOIyUYeHHAd U3 CIEKTPOB BhICOKOTo paspemenns Moaekyn CoDy n HoMS (M = 32, 33 u 34)
BBICOKOTOYHAA I/IHCbOpMa]_[I/IH ABJACTCA BazKHBIM JOIIOJHEHHEM K I/IMGIOH.[GIU/ICH I/IHCbOpMaL[I/II/I
B 0a3ax CHEKTPaJIbHLIX JJAHHBIX.
Bueapenue pe3yabTaToB.
Pesynbrarsl, moaydeHHbIe B paMKaX JAHHOTO JUCCEPTAIMOHHOTO UCCIEI0BAHUS UCIOIH30BaA-
JIUCH TIPHU BBITIOJTHEHUH PadOT IO MporpamMMe NOBBINIEHU KOHKYpenTocnocoonocrn Hampmonanbuo-
ro uccsenoBaTeabckoro Tomckoro monmrexnndeckoro yausepcurera BITY-UITTOBIT-189/2020 u

rpanty Poccuiickoro ¢dponga dyngamentaababix uccaegoBanuit Ne 19-32-90069. Pazpaboranubiit B
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XO/I€ BBIIIOJIHEHUS HACTOMIIEN JiMccepTaluOHHO paboThl METO/I UCC/IeJ0OBAHIS TOHKOM IHEpreTu-
YeCKOU CTPYKTYPBI CIIEKTPOB MOJIEKYJI M BBIYUCJIUTEJIBHBIE TMAKETHI MPOTPAMM, MOTYT HCIOJIb30-
BAaTbCs B OPTaHU3AINAX, CHEIUATHIAPYIONUXCT B 00J1aCTH CIIEKTPOCKOMH BBICOKOTO Pa3peleHns
MOJIEKYJI, TTPOOJIeM MOHUTOPUHTA aTMOCEpPhl M Ta30aHATN3a, HATPUMeED, B TaKuX Kak: ToMckmii
rocynapcrBennsiii yausepcurer, Mucturyt ontuku armocdepst CO PAH (1. Tomck), MockoBekuii
rocynapcrBennbiii yauwsepcuret, Caukr-IlerepObyprekuit rocymapcTBennbiit yausepcurer, ucTn-
Tyt npukaaaoi dbusuku PAH (r. Huxunii Hosropon), Macruryr cnekrpockonuun PAH (1. Tpo-
uik MockoBckoit obuacrn).

JIngubIil BKJIaA aBTOPA DU BBHITIOJHEHHH PAOOTH:

e (hbOPMHUPOBKA IEJIM U MOCTAHOBKA 3341 OCYIIECTBISIUCH COBMECTHO ¢ HAYIYHBIM PYKOBOIH-
resieM 1. §.-m. 1., npod. O.H. Vienexkosbim;

e pa3paboTKa aJTOPUTMA U CO3/IaHUE HA €r0 OCHOBE MPOTPAMMBIL /TSI MOJIEKY/T TUIA aCHMMEeT-
PHUYHOI'O BOJIYKA, HPUMeHsSeMasl JIIs UCCAeTOBAHUS CIIEKTPOB CHJIBLHO B3aMMOJICHCTBYIOIIHMX
0JI0C, BBIMOJHEHBI COBMECTHO ¢ 1. d.-M. H., goneaTom E.C. BexTepesoii;

e YTOUHEHWE MapamMerpoB 3(M@PEKTUBHOTO TaMHUILTOHHAHA OCHOBHOTO COCTOSTHUS MOJIEKYJIbI
CsoDy crenano coBmectHo ¢ K. ¢.-M. H., PhD O.B. ['pomoBoi;

e HCCJEIOBAHUE BPAIATENbHON CTPYKTYPHI 4 KoJebaTebHBIX cocTosuuit Moyekyasl CoDy B
ananasone 600-1150 e~ mposoanmock coBmecTHO ¢ K. ¢b.-M. H., PhD A.JI. ®omyenxo;

e IIpOBeJleHHe HCC/IeI0BAHII BpallaTebHO CTPYKTYPbI BTOPOil rekca bl Mosteky bl HoMS (M
= 32, 33 u 34) seinosneno copmectro ¢ O.H. Viaenekossim u O.B. I'pomoBoi;

o MPOBEJeHUE UCCAeIOBAHUI BPAIATeIbHON CTPYKTYPHI 41 Momaekya Hy32S u Hy31S Boimosn-
neno coBmectHo ¢ O.H. ¥VnenekosoiMm u E.C. BexTepenoii;

e pelleHHe OOPATHBIX CHEKTPOCKONMMYECKHX 3a7a4d s BCEX HCCIEIYEMBIX COCTOSHUNE OBbLIO
BoinotHeHo coBMecTHO ¢ O.H. Vienekoseim u O.B. I'pomoBoit;

¢ U3MepeHme MHTEHCHBHOCTeH JuHMi mosoc 4vs 1 5vs Mosekyasl Ho?2S n ompeaesnenue coot-
BETCTBYIOIIUX MapaMeTpoB 3(DDEKTUBHBIX JUMOJLHBIX MOMEHTOB BBITIOJIHEHBI COBMECTHO C
E.C. Bexrepesoii u k. ¢.-m. 5. H.I1. Pacnonosoii.

Pabora BoiTosHSAIACh Tpu (DUHAHCOBOI MOAdepKKE:

o BIIV-UNII®BII-189/2020 «Paspaborka ¢dpusnueckunx OCHOB W TPUIOKEHUST MeTOa Ornpe/ie-
JIeHUs APIUATBHBIX JaBIeHUi (KOHIEHTPANHii) OTJEJIbHBIX H30TOMOJIOTOB MOJIEKYT B HX
CMeCH B MHTepecax IpodeM acTpOMpU3NKH U ILIAHETOTOT T » ;

o PODI Ne 19-32-90069 «lccorenoBanue CrieKTPOB BBICOKOTO pa3pelennst CepoBOI0PO/Ia 1 ero
HU30TOIIOJIOIOB: SHEPreTHYecKas CTPYKTYPa, MHTEHCUBHOCTU U IMOJIYIIUPUHBI JHHUN Koseba-

TeJAbHO-BpalllaTe/JbHBIX CIICKTPOB».
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Amnpobanusa pe3yJbTaToB.
OCHOBHBIE PE3YJIbTATHI AUCCEPTAINH OIYOIUKOBAHBI B TPY/IaX POCCHHCKUX W MEXKIyHAPOI-

KOH(pepeHInii, rjae OHU ObLIU NpeJ/ICTaBIeHb KaK B BHJIE YCTHBIX, TaK U B BHJIE IOCTEPHBIX

JO0KJIAJI0B, & UMEHHO Ha:

12-oit MexayHapoaHoil KoH(EepeHIun «IePCIeKTUBBl PAa3BUTUS (DYyHIaMEHTAJIbHBIX HAYK»
(Tomck, Pocens, 2015);

21-0it Bcepoccuiickoii Hay dHOM KOHMEPEHINH CTYAeHTOB-(DU3UKOB U MOTOJBIX yueHbiX (OMCK,
Poccust, 2015);

24-0M MeXKTyHapOTHOM KOJJIOKBHYME MO MOJIEKYISIPHOM CIIEKTPOCKOIIIH BBICOKOTO pa3perire-
aust (Tuzkon, @panrust, 2015);

22-0if Bcepoccuiickoit HaydHoi KoHdepeHnuu cryaeHToB-pu3HKoB 1 MOJIOABIX yuenbix (Po-
cros-ua-/lony, Poccust, 2016);

25-0ft MeXKTyHApOTHON KOH(EPEHIUN IO MOJIEKYJ/ISPHO CIIEKTPOCKOTTUU BHICOKOTO pa3periie-
uust (Buib6ao, Ucnanus, 2018);

25-0it Bcepoccuitckoii Hay IHOM KOHMEPEHIINH CTYIeHTOB-(DU3UKOB U MOJIOIBIX yueHbIX (KpbiM,
Poccust, 2019);

26-0M MeXKTyHapPOTHOM KOJIJIOKBHYME MO MOJEKYISIPHON CIIEKTPOCKOIIHN BBICOKOTO pa3periie-
uust (dwkon, @panrust, 2019);

26-0it BcepoccHiicKoil Hay IHON KOHbEPEHITNY CTYIeHTOB-(PU3NKOB U MOJIOIBIX yaeHbIX (Yba,
Poccust, 2020);

mexk ryHapoauoii koudepernnn PuznkA.CI16/2020 (Canxr-ITerepbypr, Poccus, 2020);
18-0it MexkayHapoHoit kKondepennun «llepcrnekTuBbl pa3BuTus PYyHIAMEHTAJTHHBIX HAYK»
(Tomck, Pocens, 2021).

ITy6naukamumn.

[To marepuanam jauccepranuu onybjmkoano 16 pabor, B Tom vucje 6 crareil B XKypHajax,

BKJIIOYEHHBIX B [lepedennb peneH3upyeMbiX HAYUYHBIX U3JAHUI, B KOTOPOM JIOJIZKHBI OBITH OITyOJIH-

KOBaHbl OCHOBHbLI€ HAYYHbLIC PE€3YJIbTaTbl ,ZLI/ICCepTaLLHfI Ha COHCKaHue yquoﬁ cTelnenn KaHJAuJdaTa

HayK (13 HEX 3 cTarby B 3apybeskHbIX HaydHbIX KypHastax Q1l, ungekcupyembix Web of Science

1 SCopus, U 3 CTaTbU B POCCHHCKUX HAYTHBIX YKYPHAIAX, MIEPEBOIHBIE BEPCUU KOTOPHIX HWHIEKCH-

pytorcs Web of Science u Scopus) u 10 mybiukanuii B cGOpHIKAX MATEPUATIOB MeKLYHAPOIHBIX

U POCCUMCKHUX HAYYHBIX KOHMpEpeHIHii.
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CtpyKTypa m 00b€M aAmcCcepTalnm.

Juccepramuonnas paboTa COCTOUT U3 BBEJEHUS, 3 TJiaB, 3aK/JIIOYEHHSA U CIHUCKA JIUTEPATY-
pbl 13 87 mamMmenoBanuit. O6mmit 00bEM padoTsl — 133 cTpanuIpl, Bka0Yad 20 pUCYHKOB U 34
TaOJINIDL.

Conepkanue paboOTHI.

Bo BBeseHnu 000CHOBaHA aKTyaJbHOCTh T€MbI, C(DOPMUPOBAHDI MM U 33 a1 JTUCCEPTAIIH-
OHHOM pabOTHI, NPEICTABICHBI HAYYHBIE ITOJIOXKEHHA, BBIHOCUMbBIE Ha 3aIUTY, HAYIHAA IEHHOCTD,
HOBHU3HA, IPAKTUIECKAs 3HAYUMOCTD U KPATKWU 0030p JInTepaTyphbl O CTEIEHH U3YYeHHOCTH PO-
OJIeMbl JIDYTUMH HCCJICIOBATEIAMU. 8 TAKKe U3JI0KEHbI CTPYKTYpPa JUCCEPTAIMU U OTUCAHHUE CO-
JiepzKaHus TJIaB.

IlepBag riaBa Hocut 0030pHBIH XapakTep. [1aBa coaepKuT naTh naparpadon. Omucanbl
OCHOBHBIE TIOJXO/Ibl M HEKOTOPBIE METObl TeOPHH KOJ1e0aTeTbHO-BPAIATe/IbHOH CIIEKTPOCKOINH,
JIezKallie B OCHOBE OPUTHHAJIBHONW 9acTH PAabOTHI, B YaCTHOCTH, OMUCAH METO/] MOCTPOEHUS KoJieha-
TeJbHO-BPAIIATEILHOI0 FAMIJIBTOHHAHA, OIMUCHIBAIONIETO TPOU3BOJIBLHYI0 MHOIOATOMHYIO MOJIEKY-
JISIDHYIO CHCTEMY, I1epexo K Moje/isaM 3D MEeKTUBHBIX OMepaTOPOB raMUJIbTOHUAHA U TEOPHUST M30-
TOIMO3aMeIeHNs, B CBA3H C T€M, YTO H30TOMO3aMEIIEHHbIEe MOAU(PUKAIINN MOJIEKYJT UCCIETOBAHBI B
Jannoit padbore. TakzKke IpuBeIeHbI OCHOBHBIE CBEJICHUS U3 TEOPUH HHTEHCUBHOCTEH CIIeKTPaIbHBIX
JuHIE 1 3pGEKTUBHOTO AUMOJIHLHOIO MOMEHTA.

Bropas riyiaBa nocssiineHa TEOPETHYECKOMY aHAJINU3y IKCIEPUMEHTAIbHBIX KojebaTe/ibHO-
BpAIATEbHBIX CITEKTPOB MOJIeKyIbl CsDy, 3aperucTpupoOBAHHBIX C CYIIECTBEHHO JIYUITUMH IKC-
HEePUMEHTAJIHLHBIME XapaKTePUCTHKAMHU, YeM paHee. [iaBa colepKuT dernipe maparpada.

B napazpage 2.1 onucwiBatorcsi reoperudeckue xapakrepuctuku moJiekysisl CoDy, mpejicras-
JleHa TabIuIa CHMMETPUH U XapaKTepOB HEIPUBOANMBIX TEH30PHBIX OMEPATOPOB, MPUMEHUMBIX
JISE TOYEYHON I'PYHIbl cuMMeTpuu Do, Onucansl nmpaBuia oTOOpa I KaxKJI0ro THUIA MOJIOCHI
U MOJIeJIb TAMUJIBTOHHAHA, KOTOpas YIUTHIBAET PEe30HAHCHBIE B3aUMOJIEHCTBHS MEXKIY YeThIPbMs
KoJ1ebaTeIbHBIMH COCTOSIHHSIMH.

B napazpage 2.2 onucansl geTanan SKCIEPUMEHTA TPU PETUCTPAINN HH(MPAKPACHBIX CITEKTPOB
mostekyabl CoDy B auanazone 600-1150 cv~!. IIpuBoauTcs onucanne U MHTepIpeTaldd 1101y YeH-
HBIX 9KCIIEPUMEHTAJIbHBIX CIIEKTPOB.

B napaepagpe 2.3 mpepcTaBieHbl Pe3yAbTATH YIyIIIEHNS TapaMeTPOB OCHOBHOTO KOJ1e6aTe b
Horo cocrostHus MoJiekyabl CoDy. Kak xopoino u3BecTHo, KoppekTHad HHpOpMaIud 00 OCHOBHOM
KoJIe0aTeIbHOM COCTOSTHUU B CIEKTPOCKOIMH SIBJseTCs 0a30if, ¢ KOTOPOil HAYMHAETCS MCCJIeI0-
BaHue JII0OOTO CHEKTPa MOJIEKYJbl. 1103TOMYy CTPYKTypa OCHOBHOTO KO0JIeOATETHLHOrO COCTOSHUS

JIOJIZKHA, OBITH U3BECTHA C XOPOIIe# TOYHOCTHIO.
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Undopmarus 0 BpamarebHOl CTPYKTYpe OCHOBHOTO cocrostaust Mosiekyanl CoDy, uzsect-
Has /10 9TOr0 WCCJIeM0BaHus (CM., HANPUMED, HeJaBHIOK pabory [18]), aBjsiach HeJOCTATOTHO
TO4YHOM. [TapaMeTpbl OCHOBHOTO cOCTOsiHUsI B pabore 18] GbLiu ompe/iesieHbl U3 aHATHM3a TOJIBKO
G—THIIa TOJIOCH V9. 110 9TOI mpuumHe 3HaYEHUsT KBAHTOBOIO YHCIa K, HUKHUX BpallaTebHbIX
COCTOSIHUI pas3perméHubix nepexoaoB B P—, ()— u R—BerBax ommHakoBbl. Ha camom geme 310
9KBUBAJIEHTHO UCIIO/Ib30BAHIIO KOMOMHAIMOHHBIX pas3HocTeit Tobko ¢ AK, = 0. B nannom uccie-
JIOBAHUH BpallaTebHas CTPYKTYPa OCHOBHOI'O COCTOSIHUSA PACCMOTPEHA HA OCHOBE aHAJHM3a MOJI0C
KaK Vyo, TaK U V7. B 31OM cjiydae, HOCKOJIbKY 1OJI0CA V7 OTHOCUTCH K 110J10Ce C—THUIIa, Mbl CMOLJIA
100aBUTH B aHAIN3 MHOTOYHCIEHHBIE KOMOMHAIIMOHHBIE pa3HOCTH co 3HadYeHneM A K, = +2. Brrio
HCIIOJIB30BaHO OK0JI0 600 KOMOMHAIMOHHBIX pasHocTell co 3HadeHuAMn J™% = 44 n K" = 22.
Ha »10it ocHOBe ompeeeHbl OMUHHAMIATL HapaMeTpoB. lIpuBeaeno cpaBHeHne mapaMeTpoB OC-
HOBHOTI'O COCTOSIHUS C Pe3yJIbTaTaMu, U3BECTHLIMU B JINTEPATYPE.

Iapazpad 2. TOCBATIEH TEOPETHIECKOMY UCCAEI0BAHUIO KOJIE0ATEThHO-BPAIATEIHHONW CTPYK-
TYPHBI CIIEKTPOB BBICOKOTO paspelnenus Mosekyasl CoDy B quanasone 600-1150 cv~t. UnTepnpera-
U IEPEX0/I0B OCYIIECTBIIAIACh METO/JIOM KOMOMHAIIMOHHBIX pa3HocTeit. B TtabJiuie 1 npusejiena
crarucruyeckas naopmanusa 06 UCCaeyeMbIX Moa0cax (Vyg, V7, V4 U Vy2) Mosekysbl CoDy, pacio-
JIOZKeHHBIX B jinanaszone 600-1150 cm~!. Cieyer oTMeTHTD, 4To BpalaTe bHad CTPYKTYPa I10J0ChI
vy uccaeoBaHa Brepsbie. [loydeHHbie sHeprun BpalaTeIbHBIX YPOBHEH HCIOJIH30BATHCH B Ka-
YeCTBE MCXOJHBIX JIAHHBIX IIPU pertennu 00paTHOl 3aa4n. B pesyiabrare uccie oBanus puBeie-
HBI TaOJIMIIBI CO CIEKTPOCKONMMYECKUMHU TTapaMeTpaMu JIMaroHaJILHBIX W HeJIUAarOHAJbLHBIX OJOKOB
3P HEKTUBHOIO TaMUJIBTOHHAHA, OIMUCHIBAIONIEIO BPAIIATEIbHYIO CTPYKTYPY BCEX HCCIEIYEMbIX
OJIOC.

Tperba TaBa MOCBAIEHA TEOPETUYECKOMY aHAINU3Y KOJieOATEIbHO-BPAIATEIbHBIX CIIEK-
TPOB CEPOBOIOPOA U €r0 H30TOIOJOTOB HA OCHOBE psijia CIIEKTPOB, 3aPErHCTPUPOBAHHBIX C CYIIE-
CTBEHHO JIYUITAMH IKCIEPUMEHTATLHBIMU XapaKTePUCTHKAMHE, UeM paHee.

B napaepage 3.1 onuchBaroTCa TEOPETHYECKHNE XapaKTePUCTUKU MOJeKy/abl HoS, mpemgcras-
JIeHa, TabJInIa CUMMETPUU U XapaKTepPOB HENPUBOIUMBIX TEH30PHBIX OMEPATOPOB, MPUMEHUMBIX
JIIT TOYeIHOU rpynnbl cuMmMeTpun Cy,. Onucansl mpaBuia oTbopa I KayKI0ro THIIA MOJOCH.

B napazpage 3.2 onucannl jerann SKCHIEPUMEHTA [IPU PErUCTPALNN HHPPAKPACHBIX CIIEKTPOB
mostekynbr HoMS (M = 32, 33 u 34) B quanasoune 3400-10400 cm—L.

lapaepagh 3.3 MOCBANIEH TEOPETUUECCKOMY UCCIETOBAHUIO KOJIe0ATEIbHO-BPAIATEIbHOIO CIIEK-
Tpa BTOpOi rexcansl Moaekynsl Ho™S (M = 32, 33 u 34). Ha ocHoBe Teopum M30TOHO3aMeIe-
HU¢ OIIEHEHbl HAYAJIbHbIE 3HAYEHUS IJIABHBIX CIIEKTPOCKOINMYECKUX [TapaMeTPOB [1Ji U30TOOJIO0T'0B

H,33S 1 Hy34S, koTophie uemoab30BaHbl B TPEICKA3AHNT TTOM0KEHNS JUHA /1S MHTePIPeTAIINH
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Tabmuma 1. Craructudeckas wuH@OpMAIUS g HCCIeaAyeMbIx mosioc Mmosekyanl CoDy B amamasome

600-1150 cm 1.

Ioaoca Mentp / cm— 1 Jgmezr  gmaez  npa)  NDB) om0 mpe) mge)
1 2 3 4 5 6 7 8 9
v10(Ba2w), [8] 593,3444 34 21

v10(Baw), mam. pab. 593,3412 40 23 907 649 60,6 252 142
v7(B1a), [8] 719,7708 40 24

v7(B1a), Kan. pab. 719,7701 59 33 5351 2105 76,8 168 6,4
va(Ad), [8] 729,9580

v4(Ay), Dan. pab. 729,8672 37 8 143 37 595 29,7 10,8
v12(Bsuw), [8] 1076,9883 40 16

v12(Bsy), [10] 1076,9848 46 17 1247

v12(Bsw), [18] 1076,9848 58 21 3950

v12(Bsu), DaE. pab. 1076,9831 60 28 2849 1614 80,9 155 3,6
Uror, [8] 3058

Uror, gau. pab. 9450 4405

drms x 102 9 [g] 70,0

drms X 10* 9, nan. pa6. 1,9

a) Nty — 9TO 9UCJI0 HAUJEHHBIX IEPEXOIOB.
b N; — sro 4ucio [TOJIYYE€HHBIX YHEPrueil BePXHUX KOJIeOATeTHHBIX COCTOSTHUMN.

) Bneco m; = n;/Nyx100 % (i = 1, 2, 3); n1, n2 u N3 — YKC/Ia SHEPrUil BEPXHErO COCTONHMUS, [JIsl KOTOPBIX pazHocTu § = FeP — peale

yaoserBopsiior yeaosusm 6 <2 X 1074 em™1, 2 x 1074 em ! < § <4 x107% em™! uw 6 > 4 x 1074 cm™ !, coorsercTBenmo.

) Bcm L.

CIIEKTPA W MPUHSITH B KAYECTBE HAYAIHLHOTO TPHUO/IMKEHUS B JaJbHEHNTeM pereHun 00paTHOM
CIeKTpOCKonnIecKol 3agaqun. B tabaure 2 npuBeeHa cTaTUCTHYECKAas WHPOPMAIAA O MOJIOCAX
BTOPO# T€KCABI JJIsI TPEX M30TOMOJIOTOB. A TaKKe MMEI0TCsT TAOJUIBI ¢ Oy IeHHBIMEI TapaMeT-
pamu 3(pPHEeKTUBHOTO TAMIIBTOHUAHA JIJIs KAZKJIOI0 U30TOIOJIOrA.

Iapazpag 3.4 TOCBATIEH TEOPETHIECKOMY UCCAEI0BAHUIO KOJIE0ATEThHO-BPAIATEIHFHON CTPYK-
TYDBI CIIEKTPa H00Chl 405 Mosekyinl HyMS (M = 32, 34). Hecmorpst Ha To, 4TO 110J10Ca 4V5 paciio-
JIOZKEHA OTJIEJIbHO OT JIPYTUX HOJIOC HEPBOil rekca bl, ObLIA UCIOIb30BAHA MOE/b IMDHEKTUBHOIO
raMUJIBTOHNAHA, YIUTHIBAIONIAS PE30HAHCHBIE B3aMMOIEHCTBUSA MEXK/Iy TpeMsi KOjaebaTeTbHBIMA
cocrosaugamu: (021), (120) u (040), aTo6bl pe3yabTaThl aHagH3a ObLIH 6oJjiee KOppeKTHBIME. [lo-
JIy9eHHbIe CTIEKTPOCKOMMYEeCKHEe TTapaMeTPhl JIJId KayKJI0TO W30TOMOJIOTa 3aHECEHBl B TAOIUIIH.

Iapaepagh 3.5 MOCBAIIEH WCCJIEI0BAHNIO HHTEHCUBHOCTEH CIEKTPAIbHBIX JIMHUI HOJIOCH 415
Mosexyasr Hy32S.

lIpm paccMoTpeHVN WHTEHCHBHOCTH KOJIeOaTeTbHO-BPAIATeTbHBIX JUHUN HEOOXOMUMO YUHh-
reiBaTh opmy Junuii (konryp). Ha cerogusimunii sens kouryp Apmana-Tpan (HTP) pekomeny-
ercd B KadecTBe cTanAapTHoit mozaesu opmbl aunun. [Ipodurs HTP obobiaer muorue mozaenn

npodwist (manpumep, Qoiirr; Payruan; Qoirr, 3aBucaiiuii ot ckopocTw; PayTuan, 3aBucsinuii or



15

Ta6muna 2. CraTucruyeckas nudopMaIis 0 II0J10CaX BTopoil rekca bl Mosexyasl HoM'S (M = 32,33, 34).

Ilonoca Ll;eHTp/CM_1 Jmaw. K- N¢@) N® my mo® mgc)
1 2 3 4 5 6 7 8 9
Hy32s
v1 4 v + vg® 6289,1739 19 11 876 216 64,4 19,0 16,6
V1 + vg + v3®) 6289,1741 18 9 709 165 34,3 20,2 45,5
v1 + vg + vy ) 6289,1738 18 10 9509) 185 62,1 19,0  18,9M)
V1 + vo + vyt 6289,1735 8 7 60
207 + vo®) 6288,1465 18 10 710 194 62,9 18,6 18,5
2u1 + v®) 6288,1456 18 9 579 152 31,6 14,5 53,9
201 + vof) 6288,1428 17 10 153
201 + v?) 6288,1462 8 7 67
vy + 2u3® 6385,3720 11 5 37 9 22,2 11,1 66,7
vy + 2v3®) 6385,1381 9 4 24 6 33,3 16,7 50,0
va + 23 ) 6388,73 10 5 5
va + 2u3?)
v1 4 3vy®) 6074,5814 13 8 331 108 59,3 22,2 18,5
v1 + 3v9®) 6074,5824 13 8 196 79 17,7 17,7 64,6
v1 + 3up7)
vy + 3vs®) 6074,5823 8 7 63
3vg + vg®) 6077,5953 14 11 288 104 56,7 24,0 19,2
3vy + vg®) 6077,5942 11 9 158 69 30,4 13,1 56,5
vy + vz f)
3vp + vg?) 6077,5954 8 7 65
5u9%) 5797,2335 14 7 210 90 43,3 18,9 37,8
505¢) 5797,2372 13 4 57 34 26,5 14,7 58,8
5up )
5uq 1) 5797,235 12 5 65
drms®) 7,1x 10" % em !
drms®) 18,4 x 10~4 cm— 1
drmsf) He MIPeInCTaBJIEHA
Hy34s
v1 4 v + vg®) 6283,9584 16 8 350 111 74,8 17,1 8,1
v1 + va + vgd) 6283,9572 12 7 76 90,4M)  g7M 0,9™)
207 + vo®) 6283,0124 12 9 184 86 72,1 11,6 16,3
2u1 + vof) 6283,0123 10 7 39
drms® 5,8 x 1074 cn !
drmsf) HE NIpPesCTaBJIEHA
H,33%8
vi 4 vo + v 6286,4841 12 8 177 70 62,9 14,3 22,8
drms® 7,9 x 1074 cn 1
@) Ny — 570 uMCNO HAHTEHHBIX epexom0B. b) N, - sTo umemo BEPXHHUX SHepruei. ©) Brecs m; = n;/Nex100 % (¢ = 1, 2, 3); n1, no, and ng — uucaa

SHepruil BepPXHEro COCTOSHHA, AT KOTOPHIX pasHocTn § = ECTP — ECC yropnersoparor yeaosmam § < 4 x 1074 em™ 1, 4 x 1074 em™ ! <5 <7 x104
1 d) nannas pabora. ©) us pa6orsr [11]. ) us paborsr [14]. 9) 950 nepexom0B B ABYX moJsocax vy + v + v3 u 2vy + va. h)

CoorsercrByer nadopManuu u3 paborsl [14] mus BCcex Tpéx paccmaTpusaeMbix mosoc: § < 50X 10~4 CM_l, 50 x 107 % em™ ! <6 < 150 x 1007%*em 1t u

§>150 x 1074 ecm™ 1. ?) us pabors [15].

vt u s > 7T x107% em™

Tabsmra 3. Craructrdeckas HHMOPMAIIN /I MOJI0CH 49 MOJEKY/IbI HoMS (M = 32, 34).

Uszoromnoaor Hentp/cv ™t Jmar. K. Nta) Nlb) drAmsc) m‘li) mg) mg)
1 2 3 4 5 6 7 8 9 10
H,328, tw®) 4661,67291 17 8 505 132 2,6 75,0 12,1 12,9
H328, [15]F) 4661,6770 9 7 54

Hy32s, [16]F) 13 7 102

H,328, 171 16 8 419 137 10,7 2,9 17,4 79,7
H34S, tw®) 4657,49340 13 5 69 38 4,1 39,5 39,5 21,0

a) N¢ — 9T0 9uCa0 HaliJEHHBIX IEPEX0I0B. b) N — 3T0 YMCJI0 BEPXHUX dHEPrHei. <) drAms — CPeJHEKBAAPATUYHOE 3HAYEHHE “IKCIEPHUMEHTAJbHBIX MOTPEIIHO-
creit 3Hadenuit KosebaTenpHO-BpamaTensupx suepruit 8 10”4 em 1. 4) 3gecs m; = n;/N;x100 % (i = 1, 2, 3); n1, no, and n3g — uucsaa suepruil BepxHero
cocTOAMMA, A KOTOpBIX pasuoctn § = ECTP — ECle yroprerpoparor yemosuam 6 X 104 <2 em ™, 2 em™ ! <6 x 102 <4em L mdx10% >4 et ©

“tw” osmauaer “sra pabora’. ) Coorsercreyer manabpiM u3 pabor [15-17].



16

CKOPOCTH U T.JI.) U [O3BOJIsieT KOPPEKTHO YUUTBIBATH CTOJIKHOBHTEIBHOE CYKEHUE ISl H30JMPO-
BaHHBIX CHEKTPAJbHBIX JuHni mpu Aasaenuax Menee 100 Topp. Ha pucynke 1 mokazanbl npuMepsbl
AIIPOKCUMAIUK KOHTYPOB JinHuil. Ha 3Toit ocHOBe ObLIM OlpejesieHbl HHTEHCUBHOCTH 287 1epe-
X0JI0B B ToJ10ce 415 Mosekyasl Ho?2S. YTobw! caenaTh anaans 6ojee KOPPEKTHBIM, ObLIN yUTeHbI
PE30HAHCHBIE B3aUMOJIEHCTBUSA OTJAEABHBIX KO/1€0aTeIbHO-BPAIIATEIbHBIX COCTOAHUIT TTOJ0CHI 41/
¢ KosrebaTebHO-BpaIaTeJbHBIMU COCTOSTHUSAME MOJIOC V] + 2V U 2V5 + V3 (HA OCHOBE WHTEHCHB-
HocTell ux nepexonos ¢ J < 2 u K, < 2). 235 sKcrnepuMeHTaIbHbIX HHTEHCUBHOCTEH JIMHUIT 3aTeM
UCIOJIb30BAJIUCh B (DUTHUHIE JIjId OLIpe/Ie/IeHus napamMeTpoB 3M@PEeKTUBHOIO JIUIIOJIBHOTO MOMEHTA

910l moJsiockl. [loydeHnbie mapaMeTpbl 3aHECEHbI B TAO/IUILY.

OKCnepuMeHTaIbHas TMHHISA
= = -IIpoduns Apmana-Tpax

T T T T T T T T
61 1 64 4
5147625 lio- Lo
54 4
<
=)
__>< 4 4
=
=
<
0 34 4
=
Q
W |Q’\j 5] )
1_ -
0_
R ; : : : . 6 : I 6 : : .
% a4 4603.50 4603.55 4603.6 i 4669.85 4669.90 . 4740.05 4740.10 4740.15
F i 3
i 2 2 2
Q . 5 2
2 o _ ' 0 o 0
Ay
! -2 -2 -2
5 4 -4 4
X
QI . ; . -6 . . -6 . . .
~ 4603.50 4603.55 4603.60 4669.85 4669.90 4740.05 4740.10 4740.15
~ -1 ~ -1 ~ -
BonHOBOE uncio, V/cMm BoaHoBoe uncio, V/cM BoaHoBoe uucio, V/em!

Puc. 1. KoHTYypBI HEKOTOPBIX SKCIIEPUMEHTAIbHBIX KOJIe0aTeFHO-BPAIATEIBHBIX JJUHUH OJI0CH 419 MOJTE-
Kynel Ho?2S. KonTyphl SKCIepIMenTaIbHBIX JTHHU 6bLIa II0CTPOeHa ¢ MOMOIILIo poduns Apmana-Tpam.
CruiomiHble ¥ IITPUXOBBIE JIMHUKM COOTBETCTBYIOT SKCIEPUMEHTAIBLHOMY U PACCIMTAHHOMY 3HaUeHuo T (V).

B HuxHell yacTu mMoKa3aHbl ‘9KCIEPUMEHTAIbHBIE - DACCUNTAHHBIE” 3HAUCHUS.

B napaepag 3.6 npuBojggarcsi pe3yabTaThl CPABHEHUS HAIIETO UCCJIEMOBAHUS MOJOCHI 415 MO-
aexyast HoMS (M = 32, 34) ¢ nanubivu HITRAN u BapralluOHHBIME pacuéTaMu.

Ilapazpag 3.7 mocBAIIeH UCCIeTOBAHNIO MHTEHCUBHOCTEH CIEKTPAIbHBIX JUHUI TOJOCH Dl
Mosekyasl Hy32S. @opma 9KcIepuMeHTAILHBIX JIMHUH allpOKCHMEPOBaHa KOHTYpPOM ApMaHa-

Tpan. Oupeesenbl THTeHCHBHOCTH 176 mepexo 0B B mojoce 5V Moiekyasl Hy32S. Tlomyuennnbie
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napamMerpbl 3PPEKTUBHOIO JUIIOJIBHOIO MOMEHTA 3aHECEHbI B TalJ/IUILY.

B zakatoueHun chopMyanpoBaHbl BHIBOIBI 110 ANCCEPTAIMOHHOI paboTe, a TaKyKe IPeIJIo-
JKEHHUd T10 JTaJbHeHIIeMy pa3BUTHIO MPOBEIEHHBIX UccaeoBanuil. OCHOBHBIE Pe3y/IbTAaThl ChOpMY-
JINPOBAHBI B CJEIYIONIEM BHIE:

s monekyasr CoDy:

1. ITposenena nHTepIpeTalud CIeKTPoB B auanasone 600-1150 cM™!, rie pacmosoKeHsl moI0-
CHl V10, V7, V4 U V1. YTOUHEHBI MAPAMETPBI OCHOBHOTO KOJIE6ATEIBLHOTO COCTOAHN (3 Bpa-
0 dyms = —4

MATEIbHBIE OCTOSTHHBIE U 8 MApaMeTPOB IEHTPOOEKHOT0 UCKayKeHust) ¢ dypys = 0,6 X 10

cM !, KOTOpBbIe MOYKHO HPUMEHSTLCA IS NCCIe0BAHNS JTIOOBIX TOJIOC 3TOH MOJEKYJIH.

2. Pemena obpatHasi ClIEKTPOCKOIIMYECKas 3a/ada M HoJIydeH Habop u3 63 mapameTpoB 3 dek-
TUBHOI'O raMu/IbTOHKaHA (31 mapaMerp auaroHa bHbBIX GJOKOB 1 32 HapaMeTpa HeiaroHa b-
HBIX OJIOKOB), KOTODBIH BOCIpOM3BOAUT 4405 SKCIepUMEHTAJbHBIX 3HAYCHHI KosrebaTebHO-
BpaIaTeIbHBIX 9HePruii ¢ dyps = 2,1 x 107% e, uT0 6JH3K0 K TOUHOCTAM 3KCIIEPHMEHTa.

CreyeT OTMETHTD, YTO BpallaTeJbHasd CTPYKTYpPa IOJ0CH vy OBLIA OTpeeeHa BIepBbIe.
Insa Bropoii rekcaast HoMS (M = 32, 33 u 34):

1. Jdna momexynnl Hy32S: 2452 mepexoma ¢ MakCHMAaJIbHBIME 3HAYCHHAMH KBAHTOBLIX HHCET
Jmer = 18/19/13/14/14/11 m K = 10/11/8/11/7/5 Gblau HalieHbI B 9KCIIEPUMEHTAb-
HBIX CIEKTpaX HJs IOJOC 2U1-+Vs, Vi+Us+tus, 11431y, 3Us+13, Dy U Vo+2v3. Ha 310l ocC-
HoBe GbLH nostyuensr 194/216/108/104,/90/9 BepxuuX KoaeGaTebHBIX SHEepruii (Goee qem
B 1,4 pasza GoJibliiee KOJMYECTBO MEPEXOJ0B U BEPXHUX 3HAUYEHUI SHEPIUH 10 CPABHEHUIO
C MPEBIIYIIIMA UCCJETOBAHAAME) /I BEPXHUX KoJebaresqbHbIX cocroguuit (210), (111),
(130), (031), (050) u (012). Pemena oGpaTHas 3aja4a u mojaydeHn Habop u3 172 mapamerpos
3 DEKTUBHOINO NAMUIBTOHUAHA, BOCHPOU3BOALAIINAN IKCIEPUMEHTAIBHBIE JIAHHBIE CO CPEJIHE-

KBaIPATHIHBIM OTKJOHEHHEM dyps = 7,1 x 1074 cm L.

2. Jlng monexynsl Hy34S: Gp1mm onpeenenst 534 mepexona ¢ J™9 = 16 n K'* =9 ana noJoc
2U1+Vs U V1 F1e+r3 1 nonydensl 197 Bepxaux sHepruii (okoso 1,5 pa3 GoJiblie JJist TOJI0CH
v1-+vo+uvs 1 Gostee geM B 2 pasa GoJiblile JIJIs TOJOCHL 21+ 1y 9eM B HPebLAyIuX paboTax)
Juist Kosiebarenbubix cocrosuuit (210) u (111). Pemena ofparnas 3amada u mosayden Habop
n3 35 napamerpoB 3PpPEeKTUBHOIO raMUJIbBTOHIAHA, BOCIIPOU3BOJISIINNA SKCIIEPUMEHTAIbHbBIE

JAHHBIE CO CPeIHEKBAIPATHIHBIM OTKIOHEHHEM dypms = 5,8 X 1074 e .

3. Jlna monexyasl Hy?3S: Bmepsole ObL1n onmpefenensl 177 mepexonos u 70 BepXHHX KoJeOa-

TeJTbHO-BPAIATETbHBIX 3HEPTHil [/1d TMOJIOCH V1+Vo+13. Hadop u3 14 napamerpos 3 dek-
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TUBHOI'O N'aMUJIBTOHUAHA [IOJIyY€H B Pe3yJibTare peleHus oOparTHol 3a/ia4u, BOCIPOU3BO/IsI-

Mnil 3KCIepIMeHTaTbHbIe JaHHbIe ¢ dppms = 7,9 X 1074 emL.

4. Onpepesenbl UHTEHCUBHOCTH 176 mepexomos B mosoce Sy Mosekyinl Hy?2S myTém anmpok-
cuManuu KoHTYypoB JjimauIi npodmaem Apmana-Tpawnu. [lomydyernsit Habop u3 7 mapamer-
poB 3D DEKTUBHBIX JAUTOJBHBIX MOMEHTOB BOCIPOHM3BOJUT IKCIIEPUMEHTAJIbHBIE JTaHHBIE C

drms = 37 4%
Hnsa monocer 4v, HyMS (M = 32,34):

1. Jna momexynsr Hy32S maitnensr 505 mepexonoB ¢ MAKCHMAILHBIME 3HAYCHIAMH KBAHTOBBIX
qyucesq J™ = 17 u K" —= 8 u Ha 3Toil ocHOBe ObLIN IOJyuYeHBI 132 BepXHHUX Kojeba-
TeJIbHBIX 9Hepruu (410 B 2,5 paza GoJIbIne, 4eM B HPEJBIAYIITIX UCCIC0BAHUSX) B SKCIEPHU-
MEeHTaJbLHOM criekTpe. Perrena obparHas 3aja4a 1 MOJyYeHbl 28 BapbUPyeMbIX TapaMeTPOB,
KOTOpbIe BOCIIPOU3BOAAT 132 sKCIepUMeHTAIbHBIX 3HAYEHUs KOoJiebaTeIbHO-BpAIaTe IbHbIX

SHeprHit ¢ dypms = 3,5 X 107% e L.

2. Jna momexyas Hy?*S Brepsoie maitzens: 69 mepexonos. Pemena o6parnas 3agada n Habop
13 CeMH HapaMeTPOB BOCIPOM3BOANT HadalbHbIe 38 3HaYeHuit 3Heprun ¢ Ay = 4,3 x 1074

CM_l.

3. Onpenenentl mHTEHCHBHOCTH 287 MEPexon0B B mosoce 4v, Mogexynsl Hy32S myTém anmpox-
cuManuu KoHTYypoB Jjimaui npoduaem Apmana-Tpann. [Tonydyennsii Habop u3 8 mapamer-
poB 3bDDEKTUBHBIX JUTOJBHBIX MOMEHTOB BOCITPOHM3BOJUT IKCIIEPUMEHTAJIbHBIE JTaHHBIE C

drms = 37 1%

4. TlpuBeeHbl pe3yabTaThl CpaBHEHHs HAIIEro MCCIe0BaHI H0a0Chl 4vy Moneky bl HyS (M

= 32, 34) ¢ gauapivu HITRAN u BapnanmoHHBIMI pacdeTaMu.

[Tosryduennbie pe3yabTaThl JAHHOW TUCCEPTANUHU SIBISIOTCS JTONOJHEHHEM K HMEIOIIeicsa WH-
dopmaru 0 MosiekyJie ITHIeHA, CEPOBOAOPO/IA U UX U30TONOJI0IaX U MOXKHO HCIOJIH30BATHCS JIJIs
MOTTOTHEHHST KaK POCCUICKUX, TaAK W MEYKIyHAPOIHBIX 0a3 maHubx, Taknx kKak SPECTRA, GEISA,

HITRAN.
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