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Molecular vibrational resonance
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BRIEF DESCRIPTION tel: 949-824-3104.
Modification of scanning probe microscope for direct measurement of both, amplitude and phase of vibration
of a single molecule.
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This invention describes a scanning probe microscopy method for the direct measurement of both the Q SEARCH » & SAVESEARCH
amplitude and phase of the vibrational motion of a single molecule (or a group of molecules). It is based on
stimulating the molecular vibrational motion under a metal coated SPM probe tip using continuous wave 2 Learn More Yy
pump and stimulating lasers that match the desired vibrational resonance. We use heterodyne detection with i

an independent frequency shifted reference optical beam to detect the stimulated Stokes beam from
underneath the tip. By using an optically derived electrical reference from the scattered light from the tip end
coupled with lock-in detection, both the amplitude and phase of the vibrating molecule under the probe tip
can be directly measured immune to microphonics and other thermally induced noise sources.
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