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Fluorescence fluctuation spectroscopy uses fluorescent molecules to study the dynamics of biological molecules.  Fluorescent molecules give off light when excited by a photon.  In fluorescence correlation spectroscopy (FCS), a focused laser excites a very small volume (~ 1 µm3).  Within this small volume, the number molecules will fluctuate due to random motion.  The recorded fluctuations in fluorescence are analyzed to obtain dynamic information about the sample.  To increase the speed and precision of FCS measurements, precise knowledge of the laser alignment and position is needed.  The laser position and alignment system (LPAS) is a device consisting of two position sensing photodiodes, interfaced with a computer, designed and constructed to provide real time position data and guide realignment of the beam.  The minimum sensitivity of the LPAS was found to be at least 1 micron.  As another application, the LPAS system was also used to characterize a scanning mirror system constructed for use in position sensitive scanning fluorescence correlation spectroscopy measurements.  The mirrors had a rotation of 0.3°/Volt and a time lag of 480 microseconds.  The amplitude attenuation of the mirrors was successfully modeled as a simple low pass filter.  Successfully implementing the LPAS provides a tool that improves both the speed and precision of future FCS experiments.  
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