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Deviation of OH bond in H,O molecule
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The force constant matrix has been calculated for H,O molecule in liquid phase under
approximation taking into account the possibility of "mixing” different types of its eigen
and noneigen normal vibrations belonging to the same irreducible representation of C,,

symmetry group.

IIpoBemeHsI pacdyeTs CHIOBOM MaTPHUIEI MoJeKynsl H,O B suaKoil dase B mpubimxeHny,
KOTOPOE YUMUTHIBAET BO3MOYKHOCTH CMEIIMBAHWA (OPM ee COOCTBEHHBIX W HECOOCTBEHHBIX
HOPMAJIbHBIX KOJIe0aHUU, OTHOCAIIUXCA K OJHOMY U TOMY ’Ke HEIIPUBOLUMOMY IIPeZCTaBJIe-

HUIO rpynnsl cummerpun C, .

The force constant matrix of H,O mole-
cule has been calculated in [1]. To that end,
the inverse spectral problem of vibrational
spectroscopy was solved. Using the method
taking into account both eigen and noneigen
normal vibration frequencies, the direction
of chemical bond O-H has been found to do
not coincide with that of straight line con -
necting the O and H atomic nuclei. The
chemical bond deviation was equal to 6° for
H,O molecule in liquid phase and 2° for
that in gas phase. The deviation angle in-
crease from 2° to 6° at gas-liquid phase
transition is due to the influence of the
nearest surrounding on the molecule. This
process is accompanied by changes in nor-
mal vibration frequencies and forms.

When solving the inverse vibrational
spectral problem in [1], the approximation
used did not account for the possibility of
"mixing” of eigen and noneigen normal vi-
brations of H,O molecule in liquid phase. In
this work, an attention is drawn to the fact
that for a molecule in a condensed phase, it
is impossible to separate strictly eigen vi-
brations forms from noneigen ones.

Due to the interaction with surrounding,
the translational noneigen vibrations of
HyO molecule w,,, W, W, can be accompa-
nied by some deformation of the molecule.
Similarly, eigen normal vibrations w;, Wy, Wg
can be accompanied by periodic displace-
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ments of the molecule mass center. Both
processes can be considered as "mixing” of
eigen and noneigen normal vibrations of
H,O molecule in liquid phase. The same
situation can take place for noneigen vibra -
tions w,.,, Wry» Wy For calculations, we pro-
ceeded from results presented in [1]. The
force constant matrices for different iso-
topic modifications of water were consid-
ered to be identical. The parameters of nor-
mal vibrations were determined from vibra -
tion frequencies of H,O and D,0O molecules
in liquid phase.

The possibility of "mixing"™ of those nor-
mal vibration forms which correspond to
the same irreducible representation of the
C,, group are here taken into account. Nor-
mal vibrations of H,O molecule and their
irreducible representations are listed in the
Table 1. It is seen that there are three nor-
mal vibrations which are transformed into
each of A; and B, irreducible repre-
sentations. Consequently, the "mixing"” re-
sult of different normal vibration forms be -
longing to one irreducible representation
can be represented as a product of the or-
thogonal matrix 3%3 by the components of
basic vectors of the vibrations being mixed.

The basic vectors defining the vibration
forms without considering their possible
mixing were chosen the same as in the [1]
and are presented by the L matrix
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