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Abstract
One who is even vaguely familiar with the pharmaceutical industry would be able to recall the Softenon disaster in the 1950s which taught us the importance of the chirality (handedness) and enantiomeric purity of drugs. By the time they realized that only the R-enantiomer of the mass-produced sedative used by pregnant women (Thalidomide) had the intended pharmaceutical effect, the S-enantiomer had already caused thousands of birth defects. Since then, the detection of enantiomeric purity has advanced tremendously from chemical methods to circular dichroism (CD) spectroscopy, which permits precise measurement of the chiral signatures of enantiomers. Recently, plasmonic enhanced metamaterials have been employed to boost the natural chiroptical effects, shown by chiral molecules, through the employment of superchiral near fields. However, the fundamental principle by which they are generated is largely left unexplained beyond the phrase ‘plasmon-plasmon coupling’. This paper, for the first time, proposes a revolutionary and intuitive mechanism, verified by simulation data gathered using a 3D Maxwell solver called FDTD Solutions (which uses a finite-difference-time domain method), to expound upon the foundation of the exceptionally pronounced CD spectrum shown by a self-developed woodpile nanostructure, which yields a positive CD peak 1206% greater than other currently used gammadion arrays in the same wavelength region. This knowledge will potentially elucidate the generation of superchiral fields in other complex nanostructures, which might enable the design of more effective superchiral-field-generating metamaterials, like the presented woodpile. Ultimately, this study advances the precision of circular dichroic measurements of enantiomeric excess, benefitting quality management in chiral drug production and increasing safety in drug consumption. Additionally, it may lead to earlier detection of HIV and other viruses.
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