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We propose a compact and low-cost Adaptive-optics (AO) employing a double-pass refractive optics in
order to implement AO easily to small and medium-sized telescopes. In comparison with conventional AQ
using reflective optics, AO with the double—pass lens will realize a significant downsizing of
instal lation area. At the same time, it can also achieve cost reduction owing to smaller number of optical
elements. On the other hand, we have to pay enough attention to chromatic aberration, temperature
aberration, and ghost image peculiar to refractive optical systems, and limit their impact. In this
study, we developed a demonstrator named CRAO (Compact Refractive Adaptive-Optics) to prove the concept
of A0 with the double—pass refractive optics under both laboratory tests and on—-sky experiments with
the 1.3m Araki telescope at Koyama Astronomical Observatory in Kyoto Sangyo University.

In the laboratory tests of CRAO, we conducted AO loop exper iments using a phase plate, which simulates
atmospheric wavefront fluctuation, illuminated by a white-light LED or a He-Ne laser. Then, we have
confirmed that adverse effect of chromatic aberration and the ghost image has been well suppressed.
In the on-sky exper iments with the 1. 3m telescope, CRAO could improve seeing size of point sources from
3.0"to1.9”, but itdidnot achieve anoriginal performance target (2.5” to0.6”). After an investigation
of the cause, we have found strokes of a membrane-type deformable mirror (DM) are smaller than expected.
Thus, we replaced the DM with a piezo—electric type DM newly released during this study period, and
also started re-developing its control system. At the time of this writing, we have confirmed that it
is possible to improve the seeing from 3.2” to 1.6” in a laboratory test. We continues improving the
control system to reduce temporal errors and fitting errors

Although we could not achieve a target performance due to problems on DMs and control system, we do
not recognized any problem in the double—pass refractive optics itself. Thus, this study should have
verified our idea of A0 with double-pass refractive optics.




