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The absorption of RCP (+) or LCP (−) light by a chiral molecule [2]:

The constitutive relations:

Light-molecule interactions with metallic and dielectric nanostructures make it possible to effectively

enhance their sensitivity. For example, right-handed (RCP) and left-handed (LCP) circularly polarized light

interacts with chiral molecules in different ways that allow determining their handedness and structural

information [1]. Circular dichroism (CD) spectroscopy (measures the different absorption of light from the

left and right circular waves) is used as an effective tool to study chiral molecules. However, CD signal

from molecules is very difficult to detect due to their weak internal chirality. These problems impose

significant restrictions on the achievable measurement sensitivity. To enhance the CD response from low

concentrations or even a single molecule, a new approach based on the formation of superchiral fields

interacting with molecules to enhance their optical chirality has been used.

• Optical chirality enhancement by
about 200 folds

• The same sign of optical chiral field
in the entire volume
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Circular dichroism:

Motivation

Modelling chiral medium CD enhancement of chiral molecules

Conclusion References
• Implementation of the chiral medium

in the simulation (COMSOL)
• CDT and CD enhancement of thin

chiral molecular layer

Decomposition of optical chirality [3]:
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where 𝑬𝒊, 𝑯𝒊 are incident electric and magnetic field,
𝑬𝒅, 𝑯𝒅 are dipolar electric and magnetic fields.

The dispersion of chiral molecules [4]:

𝑫 = 𝜀0𝜀𝑟𝑬 + Τ𝑖𝜅𝑯 𝑐

𝑩 = 𝜇0𝜇𝑟𝑯− Τ𝑖𝜅𝑬 𝑐

𝜀𝑚𝑜𝑙 = 𝜀𝑟 +𝑁𝑑𝜔0 𝑓 𝜔 + 𝑖𝑔 𝜔
𝜅𝑚𝑜𝑙 = 𝑁𝑟𝜔 𝑓 𝜔 + 𝑖𝑔 𝜔

The dispersion and absorption line shape 
functions 𝑓 𝜔 and 𝑔 𝜔 are given by:
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𝜀𝑟 = 1.77, 𝜔0 = Τ2𝜋𝑐 560𝑛𝑚 , Γ = Τ2𝜋𝑐 30𝜇𝑚 ,
𝑁𝑑 = 0.7 × 1013 𝑠−1, 𝑁𝑟 = 0.7 × 1013 𝑠−1
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