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2. High accuracy microwave spectrometers and microwave spectroscopy of astrophysical and atmospheric
molecules

Pedepar:

1. O6'exT mociKeHHs: 06epTabHi CIIEKTPU 6araToaTOMHMX MOJIEKYJI Y Jlialla30HaxX MijliMETPOBUX Ta
CcyOMinliMeTpoBUX XBUJIb. MeTa JucepTaliiiHoi po60TH: OTPUMAHHS BUCOKOTOYHUX JAaHUX NP0 06epTasbHi CIIEKTPU
MOJIEKYJI, SIKi CTaHOBJIATH iHTEpec AJ1s1 acTpodi3uKu Ta ekosorii. 171 focsrHeHHs 1iel MeTu HeoOXiiHO CTBOPUTHU
BHCOKOTOYHI Ta BUCOKOIIPOAYKTHBHI CIEKTPOMETPH, 32 JOIOMOTOI0 SIKUX TPOBECTHU AOCJiIyKEHHS 00€pTaJIbHUX
CIIEKTPiB MOJIEKYJI. MeTOnu: MPSIMOTO LU(PPOBOro CUHTE3Y YaCTOTH, HENIPSIMOTO CUHTE3y 4aCTOTH, KOMOIHOBaHi
METOJI CHHTEe3Y 4aCTOTH, MeTOJ] e(DeKTHBHUX raMiJIbTOHIaHiB Ta MeTOJ, HAMEHIINX KBaApaTiB. TeopeTnyHi i
[IPaKTMYHi pe3yabTaT, HOBU3HA: DO3BUHYTMI HOBMI HAYKOBUIA HAIIPSIMOK — BUCOKOTOYHE JOCIIIIKEHHS
06€epTaJIbHMX CIIEKTPiB MOJIEKYJI 32 YMOB JOMIIJIEPiBCLKOrO PO3MINPEHHS CIIEKTPAJIbHUX JIiHiN. Bnepie 6e3
NOripuIeHH TOYHOCTI BUMIPIOBaHb MiBUILEHO Ha [1Ba MTOPAAKY IIPOAYKTUBHICTb MIKDOXBUIILOBUX

paziocrnieKTpoMeTpiB Ha OCHOBI CUHTE3aTOPiB YaCTOTH, LOCSITHYTO CYOKiJIOrepLioBy TOYHICTh BUSHAYEHHS



LEHTPAJIbHUX YACTOT MOJIEKYJISIPHUX [IEPEXOLiB. Briepiie OTpuMaHO BUCOKOTOYHI [aHi 118 i30TOI0JIOTIB
metundopmiata HCISOOH3 ta HCOI180OH3, a TakoK BUSBJIEHO iX y MIXX30PSIHOMY CcepeloBulli. 3a JOTIOMOI0OI0
1100yJ0BaHUX PalioCIIEKTPOMETPIB IIPOBEJEHO BEJIMKUI 00CIT BUCOKOTOYHUX JOCIiIKEHb O6EPTaIbHUX CIIEKTPIB
11i710i HU3KY acTPOPi3nYHMX MOJIEKYJ (T1iuuH, Gypdyposl, eTunkapbamar, MmeTundopmMiar, popmamin, a3uprayH,
IUMETUICYIbGOKCU L, METUIIHOAN), 4 TAKOX NesKUX (PPEOHiB, 10 CTAHOBJIATh iHTEPEC 1171 €KOJIOTIYHOTO

MOHiTOpI/IHFy HABKOJIMIIHbOI'O CEPEOBUIIA.

2. Object of study: rotational spectra of polyatomic molecules in the millimeter- and submillimeter-waves. The
purpose of the thesis: obtaining of high-precision data on rotational spectra of molecules of astrophysical and
ecological interest. To achieve this goal it is necessary to create a high-precision and fast-scan spectrometers, and
to investigate the rotational spectra of molecules using these spectrometers. Methods: direct digital synthesis,
indirect frequency synthesis, combined frequency synthesis, the effective Hamiltonian method and the least
squares fit. New theoretical and practical results: the present thesis is devoted to a new scientific direction - high-
accuracy investigation of the rotational spectra of molecules with Doppler-limited resolution. For the first time the
high-accuracy and fast-scan spectrometers were constructed based on the frequency synthesizers, and
subkilohertz accuracy of transition frequency measurements has been achieved. High-accuracy data were
obtained for isotopic species of methylformate HC180OOH3 and HCO180H3, and these molecules have been
detected in the interstellar medium. Using constructed spectrometers high-precision studies were performed for
rotational spectra of a number of astrophysical molecules (glycine, furfural, ethylcarbamate, methylformate,
formamide, aziriidine, dimethylsulfoxide , methyl iodide) and for some CFCs, which are of interest for

environmental monitoring.
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