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BRIEF DESCRIPTION

Optical trapping systems are commercially available through several companies. In these systems, the
optical trap precision relies on the passive stability of the instrument itself, and therefore demands costly
engineering solutions to limit environmental noise that can be coupled into the optomechanical
components. Consequently, high-resolution measurements are not possible in common biological laboratory

settings that typically lack appropriate vibration isolation and temperature stability.

Researchers at the University of California, Berkeley have developed an invention that addresses a critical
problem currently limiting the performance of high-resolution optical traps: that the mechanical drift of
optical components often results in physical drift in the location of an optical trap that obscures the
displacement-of-interest. The motion of biological motor proteins that are specific to interacting with DNA
often take steps along the double helix that is on the order of 0.3 nanometers in size. Accurate
measurement of displacements on this scale requires that drift of the trap positions be limited to no more
than a few angstroms. However, the current best-performing optical traps suffer from instrumental drift
that is almost twice what can be tolerated. Owing to the critical role of these components in all optical
trapping systems, and the previously undetectable levels of mechanical drift they undergo, we sought to
measure the trap drift with angstrom-level precision using a new approach. This new approach has
successfully measured for and corrected for the mechanical drift of these components and demonstrated
that this novel invention is capable of consistently reducing the noise floor to levels that have not

previously been accomplished.

SUGGESTED USES

Makes it possible to perform state-of-the-art measurements in previously inaccessible settings by providing

for a real-time measurement of instrument drift

ADVANTAGES

Makes high-resolution measurements possible in common biological laboratory settings.

As a modular addition to commercially available optical traps, this invention broaden the users target market beyond the biophysics specialist
to the entire biology community at large.
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