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The Infrared Vibration Spectrum and the Structure of Hydrogen Peroxide
Yoich: Uchida and Kuniya Fukuda
(Department of Physics, Faculty of Science, Kyoto University)

The general description about the infrared vibration spectroscopy was
given in this report from both thcoretical and experimental view points.

For the determination of the molecular structures a number of i)hy-
sical methods, i.e. the X-ray or the electron diffraction method, measure-
ments of the dipole moment, the microwave-spectroscopy, and the obser-
vation of ultravioiet, infrared, and Raman spectra etc. are employed. So
it may be desired to make clear of the role of the infrared spectroscopy
in connection with other methods of the structural investigation of the
-molecule. In the first part (A) of this repori a brief discussion about the
relation between the genuine vibrations -of a molecule and its symmetry
was given. Then, in order to meet the above desire to some extent,
the ‘process, by which the molecular structure of the hydrogen peroxide
has been decided, as well as the recent ohserved resuits -of its infrared
vibration spectrum were presented. ‘

For the genuine vibrations of a molecule their states ¥vg and their
energy Ex are obtained quantum-mechanically as the solution: of the
Schrodinger’s equation and the numerical values of their frequencies are
determined classically from the secular equation based on the Lagrange’sﬁ
equation of motion. In both of these proéesses the correspondence is
* formed by the transformation to principal axes which diagonaliie the
Hamiltonian H or the secular equation .with respect to each normal
vibration space. On the other hand the irreducible representation in the
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space of displacements is decided through the symmetry of the molecule
by means of the group theory. For the hydrogen peroxide molecule three
symmetry types of the molecule, Cs, Cay, and Cyy were once assumed and
it has been considered that the C, form is correct, referring to various
experimental and thCOI’(—,‘th"tI resuits, but the asmgn*nents of its vibration
spectrum had not been accomplished until quuere and Taylor assigned
their spectra respectively in 1950. The ‘result wof Giguére -and that of
Taylor completely coincide with each other except for the torsional oscil-
lation and the combination band at 2800 cm™, the details of which were
discussed in this report.

In the second part (B) of this report fundamental informations about
the instruments of the infrared v1brauon spectroscopy, llght source
absorption cell, spe(,trometer and amphﬁer ete. were given. Especially
as an amplifier at our disposal in the present. condition, the photocell (or
photo barrier layer cell) ampliﬁer consisting of two galvanometers, a
simple optical system, a simple electrical circuit, and a photo-cell (or
a photo barrier layer cell) was illustrated. In this ﬁmphfqu system the
1st gdtvanometer was used 1n the resonance (‘ondltlon which otablhzed
the meas urc*nents with the whole system Thw resonan@e cond1t1on was
disc uqvcd in dcta(l and the recent devices in the feed back circuit of this

'unuhﬁor was shown.
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