
 
 

Delft University of Technology

Superchiral near fields in photonic crystal waveguides

Palstra, Isabelle; Kosters, Dolfine

DOI
10.1007/978-94-024-1544-5_23
Publication date
2018
Document Version
Final published version
Published in
NATO Science for Peace and Security Series B

Citation (APA)
Palstra, I., & Kosters, D. (2018). Superchiral near fields in photonic crystal waveguides. In NATO Science
for Peace and Security Series B: Physics and Biophysics (Vol. Part F3, pp. 373-374). (NATO Science for
Peace and Security Series B: Physics and Biophysics; Vol. Part F3). Springer. https://doi.org/10.1007/978-
94-024-1544-5_23
Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.1007/978-94-024-1544-5_23
https://doi.org/10.1007/978-94-024-1544-5_23
https://doi.org/10.1007/978-94-024-1544-5_23


Superchiral Near Fields in Photonic
Crystal Waveguides

Isabelle Palstra and Dolfine Kosters

Abstract Highly accurate sensing of chiral molecules is crucial in drug develop-
ment as one mirror image of a chiral molecule (enantiomer) can be toxic while
the other is healing. The rate of absorption for a chiral molecule is different for
left- and right-handed circularly polarized light (LCPL, RCPL), and this interaction
asymmetry can be used to probe chirality. This interaction asymmetry is typically
very weak, but it can be enhanced when light becomes superchiral [1], i.e. the field
has an optical chirality (C) that is larger than that of circularly polarized light. Here
we show that a conventional silicon photonic crystal waveguide (PhCW) has a near
field with superchiral hotspots and we propose to use this superchirality to make an
on-chip sensing device. A conventional PhCW has a zero net optical chirality, as the
optical chirality is antisymmetric in every mirror plane and conventional PhCWs
have several mirror symmetries. The symmetries were broken by shifting the rows
of holes closest to the waveguide. The resulting chiral PhCW and a conventional
PhCW are shown in Fig. 1. The near fields of this chiral PhCW exhibit superchiral
hotspots far stronger than that of the conventional one, and the net chirality is
nonzero.
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Fig. 1 A regular PhCW (left), and a symmetry-broken or chiral PhCW (right)
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