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Mounekynbl BOJbI Ype3BbIYAITHO BaXHBI AJIs1 GyHIAaMEHTATbHON HAyKu U
TEXHUKHU. B npupoje MoseKyIibl BO/bI CYIIECTBYIOT B BUJE SIAEPHBIX CIIMHOBBIX
n3omepoB, opto-H20 u mapa-H20, paznuyarommxcs B3aMMHON OpHEHTaIuen
CIIMHOB siiep BojopoJa. B cepun teopeTnyeckux MCCIEIOBAHUN NpeACcKa3aHbl
HOBBIE Qu3ndeckue 3 eKThl 151 H30MEpOB MOJEKY BOAbl. OOBICHEHO CyIIle-
cTBOBaHME Heucuesaromeil (pakmun opro-H20 BryTtpu ¢ymnepena Ceo mpu
oxnaxaenun [1]. Ilpenckasana BbICOKas CTaOMIBHOCTH M30MEPOB, HANPUMED
P KOMHATHOW TeMIIepaType U JIaBJICHUHU 5 TOPP BPEMS UX JKU3HU COCTABIISET
18 wacoB [2]. IlpenckazaHo aHOMaJabHOE YCKOpEHHE KOHBEPCHM HU30MEpOB (B
~ 260 pa3) B kosie0aTenbHO-BO30YK/IEHHOM COCTOSIHMM 2V2 [10 CPABHEHUIO C OC-
HOBHBIM cocTosiHueM [3]. [Ipenckazan 3HaYUTENbHBIN N30TOMHBINA 2P PEKT B KOH-
Bepcun Mosekyn Hz''O npu Husknx temmnepatypax (puc.1). YckopeHue KoHBep-
CHUU B K0JIe06aTeIbHO-BO30YKACHHBIX COCTOSHUSAX MOKHO MIPUMEHUTH [Tl CO3/a-
HUSL HOBOT'O MeToj/1a 00OTaleHUs] H30MEPOB MOJIEKYJI BOABI JIA3€PHBIM H3IIyde-
HueM. [Ipenckasanabie HOBbIE 3PPEKTH B KOHBEPCHH MU30MEPOB MOJIEKYI BOJIBI
MOTYT Hal'TH IPUMEHEHUE B aCTPOYU3UKE U TEXHOJIOTUAX SJIEPHOIO MAarHUTHOTO
pe30HaHca.

Water molecules are extremely important for fundamental science and
technology. Water molecules exist in nature in the form of nuclear spin isomers,
ortho-H-0, and para-H20, which differ in the mutual orientation of the spins of
their hydrogen nuclei. Novel effects for the isomers of water molecules are pre-
dicted in a series of theoretical studies. The existence of a non-vanishing fraction
of ortho-H-O inside the Ceo fullerene at low temperatures is explained [1]. High
stability of water isomers is predicted, for example, their lifetime is 18 hours at
room temperature and a pressure of 5 torr [2]. Anomalous acceleration (by ~260
times) of isomer conversion is predicted in the vibrationally excited state 2v> com-
pared to the ground state [3]. A considerable isotope effect is predicted in conver-
sion of H21"O molecules at low temperatures (Fig. 1). Acceleration of conversion
in vibrationally excited states can be used for the development of a new method
of enrichment of water isomers by laser radiation. Predicted new effects in con-
version of water isomers can find applications in astrophysics and nuclear mag-
netic resonance technology.
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Puc. 1. TemneparypHas 3aBUCHMOCTb H30TOITHOTO 3(dekTa (OTHOIICHUS

CKOpOCTEil KOHBEPCHH Y) B KOHBEPCHH SACPHBIX CIIMHOBBIX U30MEPOB MOJICKYIT
H>'’0 u H,'®0

Fig. 1. Temperature dependence of the isotope effect (ratio of conversion rates y)
in conversion of nuclear spin isomers of H,*’O and H,*®*0 molecules
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