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Investigation of the isotope effect on the Sum frequency vibrational
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The Amplitude Sum Rule in SFVS is deduced in order to explain the spectral intensity difference between the
air/water and air/heavy water interfaces. Different from the Intensity Sum Rule in IR and Raman spectra, the sum in
SFVS is over the amplitudes, which reveals the coherence instinct of SFVS. The SFVS spectra of water and heavy
water are investigated and based on the principle and hypothesis of the Amplitude Sum Rule, it is found that the
free OH (or OD) vibrations at the topmost layer is decoupled from both inter-and intra- molecular coupling while
the hydrogen-bonded water molecules suffers intermolecular interactions. And more, the intermolecular interactions
are stronger for hydrogen-bonded heavy water molecules than for hydrogen-bonded water molecules.
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