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Abstract

The precision of optical systems in astronomical telescopes is crucial for high-quality observations.
This research focuses on using deflectometry to detect and analyze optical aberrations in telescope lenses,
with the goal of improving their performance. A key aspect of this study is the identification of the
Capriola visual effect, an optical phenomenon that can introduce distortions in astronomical imaging.

By employing structured illumination patterns and high-resolution imaging, deflectometry allows for
a non-invasive, highly sensitive measurement of surface deviations and wavefront distortions. Controlled
light projection onto reflective optical components reveals subtle variations in curvature and aberrations,
which can then be quantified through advanced image processing techniques. This methodology provides
precise data for the calibration, correction, and enhancement of telescope optics.

The results of this study demonstrate the effectiveness of deflectometry in identifying optical defects
that could degrade astronomical observations. By integrating this technique into telescope manufacturing
and maintenance, it is possible to develop more accurate optical systems, reduce imaging errors, and
enhance the capabilities of ground-based and space-based observatories. Future research will explore the
application of adaptive optics to actively correct these distortions in real time.
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