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New Tools to record neural dynamics
in freely behaving animals.
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Current miniature microscope technology for recording of network dynamics
in freely behaving animals requires the presence of a wired connection to
provide power to the microscope and transmit imaging data to a data
acquisition device and computer. We have developed a battery-powered
miniaturized microscope which uses a data-logging device to recording the
imaging data to a microSD card on the microscope itself. We use these
microscopes to record from large populations CA1 hippocampal neurons in
animals performing social behaviors or running on a 7.6m track. Recordings
with the miniaturized microscope in a model of temporal epilepsy show
dramatically reduced stability of place cells firing across days. The wire-free
microscope will enable recordings on network dynamics in extremely large or
complex environments. We have also developed microscopes that integrate
imaging with high channel count electrophysiology recordings as well as
microscopes specifically made for non-human primates. These tools will greatly
expand the capabilities of miniaturized microscope technology and enable
experiments not possible in in the past.
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