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Non-invasive vision correction using femtosecond lasers
Dean Wayne H. Knox

University of Rochester

Abstract: We discuss recent experiments in which femtosecond lasers are used to induce 3D micromachined index
of refraction differences in transparent hydrogel polymers or ocular tissues such as cornea or lens. We find that
relatively large index of refraction changes can be made (up to +0.06) and demonstrate writing refractive correctors
using a layered lateral gradient index methodology. For the case of hydrogels the induced effects are permanent
(lasting >2.5 years). For the more complex case of living cornea tissue where we find that we can induce refractive
index changes up to +0.037 without killing keratocytes, we don't know yet whether they will be permanent. We
believe that this will lead to a new form of noninvasive vision correction.
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