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2. Radiospectroscopy of nonrigid molecules in millimeter and submillimeter wave ranges.

Pedepar:

1. O6'eKT BOCIIIPKEHHS: HE)KOPCTKi MOJIEKYJIM 3 BHYTPIilITHbOMOJIEKYJISIPHUMU KOJIMBaHHSIMU BEJIMKOI aMIUITy Iy Ta
ix obepTasbHi ClIeKTpU. MeTa NOCiIPKEHHS: PO3BUTOK TEOPETUYHUX MiXOMiB IO ONUCY 00€PTaJbHUX CIIEKTPIB
HEKOPCTKUX MOJIEKYJl. MeTonu NOCTiIKeHHS: METOIY €KCIIEPUMEHTaJIbHOI pasiioCIIeKTPOCKOIIil, MeTo, 1o6y10Br
eeKTUBHUX raMiJIbTOHIaHiB HAa OCHOBI aHaJi3y MOJIEKYJIIPHOI rpynu cumeTpii. TeopeTuyHi i npakTUyHi
pe3yJbTaTH, HOBU3HA: B nuceprauiiiHiil pob0Ti OTPUMAaHO CyTTEBUI PO3BUTOK aKTyaJIbHOTO HAYKOBOTO HAIIPSIMKY -
BHMCOKOTOYHOTO JOCJIiIPKEHHSI 00€PTaJIbHUX CIIEKTPiB HEXKOPCTKUX MOJIEKYJI 3 YCKIIAAHEHHSM 32 PAaXYHOK
TYHEJIbHUX pO3IleneHb. PO3po6JieHi HOBI i1 yIOCKOHAJIEH] iCHYI04i METOJIM TEOPETUYHOTO Ta YMCIOBOTO aHAJI3y
06€epTaIbHUX CIIEKTPIiB MOJIEKYJI, IO MAIOTh CYTTEBE YCKJIAHEHHS 332 PAXyHOK BUCOKOTO CTYIEHSI HEXKOPCTKOCTI
MOJIEKYJI Ta HasIBHOCTI BHYTPilIHbOMOJIEKYJISIPHUX KOJIMBAHb BEJIMKOI aMILIITy 1. PO3IJISIHYTI BUIaIKM MOJIEKYJI 3
TOPCIMHUM KOJMBaHHAM C3V Ipyny, 10 MaloTh MOJIEKYJIAPHI ocToBU Cs Ta C2v TUIIIB cCUMETPil, MoJieky C2v

cUMeTpii 3 TOPCITHMMU KOJIMBaHHSIMU IBOX €KBiBaJIeHTHUX C3V IPyIl; Ta MOJIEKYJI, Y SIKUX TOPCiliHe KoanBaHHS C3v



rpynu KOMOiHy€eThCS 3 KOJIMBAHHSM iHBepCiliHOro TuIly. B pamkax TeCcTyBaHHSI PO3pO6JI€HUX Moiesieil 6yJ10
IIPOBEIEHO eKCIIEPMMEHTAJIbHE Ta TEOPETHUYHE JOCIIi/IKEHHS 00ePTaJbHUX CIIEKTPiB HACTYITHUX MOJIEKYJL:
CH3COOH, CH3CONH2, CH3NH2, HCOOCH3, (CH3)2CO, H2NC(O)OCH3, CH3CCCOOH, CH3C3H2(O)OH,
CH3C7H4(0)OH, CH3OH-H2CO, CH30H-C20, CH3C6H5, CF3C6H5, CH3CHO, 151 SKMX METOIaMU
PaznioCeKTPOCKOIii OTpUMaHO BEIMKUY O6CAT HOBUX BUCOKOTOYHUX €KCIIEPUMEHTAJIbHUX AaHUX. Pe3yspbTaTu
J1abopaTOPHUX AOCIiIPKeHb 06epTanbHUX criekTpiB mosiekys CH3CONH2 ta HCOO13CH3 no3Bosuiu Bliepiie
BCTAaHOBUTH HASIBHICTb IIUX CIIOJIYK Y MDK30PSIHOMY C€peOBHUIII.

2. Object of investigation: nonrigid molecules with intramolecular large amplitude motions and their rotational
spectra. Purpose of investigation: development of theoretical approaches to the description of rotational spectra
of nonrigid molecules. Methods of investigation: experimental methods of radiospectroscopy, method of effective
Hamiltonian built on the basis of analysis of molecular symmetry group. Theoretical and practical results, novelty:
In the dissertation work a substantial progress was achieved for the actual scientific direction of high-precision
investigation of rotational spectra of non-rigid molecules complicated with tunneling splittings. The new as well as
existing methods of theoretical and numerical analysis of molecular rotational spectra which have substantial
complication due to high level of molecular nonrigidity and presence of intramolecular large amplitude motions
have been developed and improved. The cases of molecules with torsion vibration of a C3v group attached to the
molecular frames of Cs and C2v symmetries are considered as well as the cases of molecules of C2v symmetry with
torsion motions of two equivalent C3v groups, and molecules with a combination of torsion vibration of C3v group
with vibration of inversion type. In the framework of testing of the developed models the experimental and
theoretical investigation of the spectra of the following molecules have been carried out: CH3COOH, CH3CONH2,
CH3NH2, HCOOCH3, (CH3)2CO, H2NC(O)OCH3, CH3CCCOOH, CH3C3H2(O)OH, CH3C7H4(O)OH, CH3OH-H2CO,
CH30H-C20, CH3C6HS5, CF3C6H5, CH3CHO. For these molecules a vast amount of new high precision
experimental data has been obtained using methods of radiospectroscopy. The results of laboratory investigations
of rotational spectra of CH3CONH2 and HCOO13CH3 molecules gave an opportunity to detect these species in
interstellar medium.
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