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In the field of vision science attempts are being made to obtain images of the
living human retina at the cellular scale. To obtain pictures with sufficient reso-
lution to be useful, the wavefront aberrations must be corrected, and the new
image sent to a camera. Microelectromechanical systems (MEMS) may be use-
ful in vision science for their ability to correct wavefront aberrations in an adap-
tive optics system. The purpose of this research was to characterize a bimorph
mirror for possible use in vision science using a Twyman-Green interferometer.

Before the bimorph mirror could be characterized, the fringe resolution of the
interferometer must be determined so that we know the limits of the deforma-
tion of the mirror that can be measured. This is obtained by inducing a tilt on a
test surface until the fringe pattern is no longer sinusoidal. A relationship be-
tween input optical intensity and laser power will be tested using a Gaussian
model. The laser wavelength will be determined by measuring the step distance
required to shift phase by 180 degrees.

A Zygo interferometer will be used for reference measurements, and then
compared to measurements of MEMS taken by our interferometer. Interfero-
grams will be taken and a program written by Dr. Dave Horsely will generate

surface maps. By creating surface maps of test surfaces of known curvatures
such as lenses it can be determined how efficiently the interferograms are being
converted into surface maps. Ideally we would like to be able to recreate all of
the Zernike modes of optical aberrations to predict corrections that would be
possible in an adaptive optics system.
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