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B. Semnami et al., Spin-preserving chiral photonic crystal mirror. Light: Science & Applications 2020 9 :23

Handedness-preserving chiral photonic crystal mirror
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Fig. 1 Schematics and simulation results. a Schematic of the chiral PC membrane and geometry definitions. The Bravais lattice is square with the
lattice constant of @ = 740 nm. The unit cell (shaded area) comprises a tripartite configuration of perforating holes: a circular hole at the center with a

diameter of d. = 200 nm and two elliptical holes (d, = 420 nm and d, = 140 nm) displaced by +C = #(150% + 275y)[nm] with respect to the CMMMETpMﬂ C2h pa3pELL|aeT

center. The membrane is made from silicon nitride with a refractive index of n ~ 2.26 and a thickness of ~ 309 nm. b lllustration of the optical
response at the designed wavelength of 870 nm. The structure reflects RHCP light while preserving its handedness. The opposite spin is transmitted, KOHBE pCM O XU pafl bHOCTHU

and its handedness is reversed. ¢ SEM image of the fabricated device. d, e FDTD simulation results: d power reflection spectrum for the two spin
states of the incident light and e the corresponding intensity distributions over a few unit cells. The color axis displays the normalized electric field
intensity profile \E;"E;)i’, where £ and £, are the induced electric field magnitude upon circularly polarized illumination and the magnitude of the

incident field, respectively
S
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Chiral Optical Cavities

ACS Photonics

pubs.acs.org/journal/apchd5

K. Voronin et al., Single-Handedness Chiral Optical Cavities. ACS Photonics 2022, 9, 2652-2659
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Figure 1. (a—c) Concept of a single-handedness cavity. An ordinary achiral cavity, (a), does not support chiral eigenmodes due to handedness
flipping of the standing wave inside the cavity. A single-handedness optical cavity supports a mode of a well-defined handedness, (b), and does not
support a mode of the opposite handedness at the same wavelength, (c). (d) The unit cell of the photonic crystal slab mirror featuring handedness-
preserving reflection at normal incidence. (e) Reflection and transmission coefficients of the optimized mirror in the circular polarization basis for
right-handed incident light exhibiting near-unity reflection with preserved handedness. () Reflection and transmission coefficients of the optimized
mirror for left-handed incident light exhibiting near-complete transmission accompanied by handedness flipping.
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H.B. BaneHko, O.A. Amutpuesa, C.I.T. KomnseromepHaa onmukKa (npuHamo K neyamu, 2024)

Diamond metasurface with maximum chirality for A = 10-12 pm
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The cell dimensions are optimized for diamond with dielectric constant 5 = 5.76 (shown in purple)
and achieving maximum chirality at a wavelength of 11 um and are px = py=6.95 um, h=4 um.
ac=151um, cx=1.16,cy=2.12 um, ax = 1.54 um, ay = 0.62 um.
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Diamond metasurface with maximum chirality for A = 10-12 um

The 15t attempt to manufacture such a membrane by
laser ablation
Maxim S. Komlenok et al., in preparation

Optical image (in transmission mode) of a part of the array
with the superimposed theoretical mask. The angle of

rotation of the polarizer ¢ is counted from the y-axis as
shown in the figure. The yellow double arrow shows the

orientation of the electric field of the incident wave at ¢ =
0 (along the diagonal between the x and y axes).
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H.B. BaneHko, O.A. Amutpuesa, C.I.T. KomneromepHaa onmuka (npuHamo K neyamu, 2024)

Diamond metasurface with maximum chirality for A = 10-12 pum
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Intensity optical coefficients (real numbers) are related to
the corresponding amplitude coefficients (complex

numbers) Tir = Tris Loy = 1y

Ry =|rul*>, Tu=tal. .... Ry = Ry, 1, =1y

Electrodynamic reciprocity leads to:
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H.B. BaneHko, O.A. Amutpuesa, C.I.T. KomneromepHaa onmuka (npuHamo K neyamu, 2024)
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S. A. Dyakov et al. Chiral Light in Twisted Fabry—Pérot Cavities. Adv. Optical Mater. 2024, 2302502
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% Figure 3. a) Sketch view of a chiral resonator supporting LH Fabry—Pérot modes. The cones represent electric vectors of the incident wave settled in
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angle Za = 0°, The gap-size dependence of b) the time-average normalized chirality density and ¢} normalized intensity in the middle of the cavity. d)

: The gap-size dependence of the emissivity of RH and LH dipole sources placed in the middle of the cavity. e) The gap-size and twist-angle dependence
Figure 1. a} The most general configuration of a chiral resonator with twisted one-dimensional gratings. b) Chiral resonators formed by chiral and aof a difference between RH and LH dipole emissivities.
non-chiral mirrors. c) A top view of the unrotated chiral and non-chiral mirrors. In (a—f) color represents the orientation of optical axis.
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S. A. Dyakov et al. Chiral Light in Twisted Fabry—Pérot Cavities. Adv. Optical Mater. 2024, 2302502
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Figure 2. a} Schematic view of the lower chiral grating, designed to reflect the LH light and transmit the RH light. b,c) The cross-polarized reflection of a difference between RH and LH dipole emissivities.
and transmission coefficients of the chiral grating faor RH and LH incident light. d,e) The cross-polanzed reflection and transmission coefficients of the
chiral grating upon X- and Y-polarized incident light. f}) The phase difference between the r,, and r,, coefficients (black solid line) and between the t,,

and by coefficients (red dashed line).
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C.Schafer and D.G. Baranov. Chiral Polaritonics: Analytical Solutions, Intuition, and Use.

J. Phys. Chem. Lett. 2023, 14, 3777-3784

Chiral Polaritonics

ABSTRACT: Preferential selection of a given enantiomer over its chiral
counterpart has become increasingly relevant in the advent of the next era of
medical drug design. In parallel, cavity quantum electrodynamics has grown into a
solid framework to control energy transfer and chemical reactivity, the latter
requiring strong coupling. In this work, we derive an analytical solution to a system
of many chiral emitters interacting with a chiral cavity similar to the widely used
Tavis—Cummings and Hopfield models of quantum optics. We are able to
estimate the discriminating strength of chiral polaritonics, discuss possible future
development directions and exciting applications such as elucidating homochir-
ality, and deliver much needed intuition to foster the newly flourishing field of chiral polaritonics.

Advent of the next era of medical drug design
[pAageT HoBaA 3pa B pa3paboTke MeaNUMHCKMX NpenapaTos
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BbiBOAbI

e XupanbHble GOTOHHbIE CTPYKTYPbl — KOMMNAKTHbIE MCTOYHUKM
LIMPKYNAPHO-NOAAPU30BAHHON POTONOMUHECLIEHLUM KaK B
CNOHTAaHHOM, TaK M J1a3ePHOM peXKMMe.

* XupanbHble MeTanoBepPXHOCTU AN MapLIPyTU3aLLUM
$OTONOMUHECLLEHLIMM MO CNUHY U3yYaTensa

° meaanble METANnoBepxHOCTn C MaKCUMa/IbHOM XUPaAbHOCTbIO AN1A
CO34aHUNA MUKPOPE3OHATOPOB 3aKPYHEHHOIO CBETA.
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