
VIBRATIONAL FREQUENCIES OF WATER MOLECULE

The three vibrational modes of the water molecule and their fundamental frequencies in liquid water: symmetric
stretching (v1), bending (v2) and asymmetric.

Note that the Hâ€”Câ€”C angles cannot be used as internal coordinates as the angles at each carbon atom
cannot all increase at the same time. The theory behind this calculation is really difficult but of you are
interested you can look up theory of how these frequencies worked out in university text books. This interacts
with the water dipole, moving the molecules backward and forward and so stretching and bending the
hydrogen bonds, which generates heat. Water vapor pressure is the partial pressure of the water vapor in the
atmosphere Pa. Water and microwaves Water molecules contain three atoms and so can vibrate in a number of
different ways. Therefore as the ice melts the water formed gets very hot quickly and so you can have ice and
very hot water in the same portion of food. Internal coordinates are of the following types, illustrated with
reference to the planar molecule ethylene , Stretching: a change in the length of a bond, such as Câ€”H or
Câ€”C Bending: a change in the angle between two bonds, such as the HCH angle in a methylene group
Rocking: a change in angle between a group of atoms, such as a methylene group and the rest of the molecule.
Some success has recently been made using femtosecond mid-infrared nonlinear spectroscopy [ , ] and the
theoretical Raman spectra of water clusters [ ]. Relative humidity governs the amount of water adsorbed at
surfaces. Inelastic x-ray scattering studies find this far UV peak to be absent in liquid water [ ], where the
major peak is at about 56 nm. An operating frequency of 2. The ratio of this to the remaining peak at about
cm-1 has been used to determine the fraction of such water but such comparisons, although commonly used,
should be treated with caution, as their absorbencies are unlikely to be identical and other possible vibrations,
such as the first bend v2 overtone, will interfere. The two dominant components at and cm-1 were assigned to
ice-like for example ES and disordered for example CS [ ]. Such low-frequency features centered around 60
cm-1, 1. Primarily this seems due to water's ability to hydrogen-bond to the anions. The Raman spectrum also
involves an overlapping band involving the reorienting of the molecular dipoles around the hydrogen bonds [
]. Saturation humidity is the maximum amount of water the air can hold at its current temperature. The
envelope of the sun's radiation roughly follows that of the K blackbody radiation. Microwave ovens typically
use radiation at 2. An unusually high relative Raman intensity of the line in the ice near cmâ€”1 has been
noted but cannot be explained using a simple model of the water pentamer. There is clearly much structural
information hidden in the vibrational spectra of water, if only it can be unambiguously interpreted see methods
page. The less energetic librations due to collective, intermolecular motions are available to terahertz
absorption spectroscopy. Defrost cycle Microwave ovens have a special cycle to defrost food. If the frequency
was much higher then the waves would penetrate less well, lower frequencies would penetrate better but are
absorbed only weakly and so once again the food would not absorb enough energy to cook well. Colloidal
silica may contribute to the outstanding blue color of certain, often hydrothermal, pools and lakes [ ].


