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Study of Fermi Resonance by Means of Solution Concentration Variation
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Abstract T he values of Raman scattering coefficients of some molecules in which Fermi resonance occurs vary with solution
concentration variation. We measured the Raman spectra of some solvents such as CCly, CS,, Ce¢Hg, etc by changing the
concentration of the solutions ranging from 10% to 100% in volume. As a result, the authors obtained the general law of Fermi
resonance. We found some w eak Fermi resonance phenomena as well that the two bands of Raman spectrum shift asymmetrically
and that the fundamental of overtone is tuned by Fermi resonance and moves towards the same direction with the overtone
simultaneously, which is same as the results Bier K. D. obtained by means of high-pressure technique. By means of this
method, the authors demonstrated the conclusion that only the fundamental in combinations w hich has the same symmetry as the
fundamental involved in Fermi resonance directly can its intensity variation influence the Fermi resonance. In this article, the
authors present a new method to study Fermi resonance. T his method is valuable in the identification and the assignment of
spectral lines of solutions, the determination of molecular configuration of enzyme, the discrimination of isomer, as well as the

influences on the molecular structures and properties caused by hydrogen bond.
Keywords Fermi resonance; Raman spectra; Overtone; Combination
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