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We have developed a prototype image stabilizer system, which is the simplest system to
compensate for the wavefront distortion caused by atmospheric turbulence. Evaluation tests and
observations were made by using the 188 cm telescope at Okayama Astrophysical Observatory.
We found that our system eliminates the wandering image motion of stars and the image
size of stars in a long exposure time becomes smaller by nearly 20%. Assuming the air
turbulence has the Kolmogorov spectrum, the result is consistent with the expected performance
in compensating for the wave front tilt error. The system bandwidth is about 130 Hz for 2
magnitude stars at visual wavelength. Our system can be used for stars brighter than 4 magnitude
at visual wavelength. Based upon this prototype system, we are constructing an improved
system which can observe up to 10 magnitude stars at visual wavelength.
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Fig. 1 The simple sketch (above) and the
photograph (below) of image stabilizer system
mounted at the Casegrain focus of the 188 cm
telescope, located at Okayama Astrophysical
Observatory. The flat rectangular shape black
box with silver case under the telescope tube is
the image stabilizer unit. Just below the image
stabilizer unit, there are the aperture masking
unit and speckle camera unit. A PZT controller,
a video tape recorder and other instruments for
measurement were set in a shielded room to
prevent generating the air turbulence.
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Fig. 2 A schematic layout of the optics and the mirror control system of the image stabilizer.
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Fig. 3 The block diagram of the control system.
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Fig. 4 The structure of the tip-tilt mirror.
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Fig. 5 The temporal power spectrum of image
motion : image stabilizer was operated (below)
and was not operated (above). The ranges of
horizontal axes are from 12.5Hz to 5kHz on a

log scale. Each vertical grids correspond to 30
Hz, 50 Hz, 70 Hz, 90 Hz, 100 Hz, 300 Hz, 500 Hz,
700 Hz, 900 Hz, 1 kHz, 3 kHz.
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Fig. 6 The frequency characteristics of the image stabilizing gain,
defined as the suppression factor of the amplitude of image mo-
tion. From each fitted curve, we can estimate system bandwidth.
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R.A. is an abbreviation for rightascension, which means the

direction from east to west in the equatorial system, and Dec.
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Fig. 7 The reduction of stellar size after tip-tilt
correction versus D/ro. Open circles represents
the estimation of reduced stellar size based on
the Kolmogorov’s turbulent model. Our measure-
ments plotted by filled circles with error bars
show that the image stabilizer system can reduce
the stellar size nearly the same extent predicted
by Kolmogorov’s model.
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