2020 2022

Creation of arbitrary spatial state of light based on helically twisted photonic
crystal fiber using geometric phase

Fujisawa, Takeshi
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A novel optical orbital angular momentum (OAM) mode generator based on
helically twisted fibers are devised. Using a geometric phase existing in the helically twisted
fiber, it is demonstrated that arbitrary spatial state of light can be generated. To visualize the
spatial state in twisted fiber, an eigenmode propagation method is developed, which is simpler than
conventional beam propagation method. By using this method, the analysis on spatial state in single-

and multi-mode twisted photonic crystal fiber (PCF) is done. It is discovered that arbitrary
spatial state can be generated by using periodically inverted twisting structure. Furthermore, we
discover a novel phenomenon called “ spontaneously broken degeneracy” (SBD) in twisted fibers, and
by using SBD, we devise a novel air-hole assisted ring-core fiber, which can generate OAM modes with
arbitrary order.
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