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Enhancing Circular Dichroism by Chiral Hotspots in Silicon 

Nanocube Dimers  

Kan Yao
a
 and Yongmin Liu

a,b,† 

Circular dichroism (CD) spectroscopy, which measures the differential absorption of circularly polarized light with opposite 

handedness, is an important technique to detect and identify chiral molecules in chemistry, biology and life sciences. 

However, CD signals are normally very small due to the intrinsically weak chirality of molecules. Here we theoretically 

investigate the generation of chiral hotspots in silicon nanocube dimers for CD enhancement. Up to 15-fold enhancement 

of the global optical chirality is obtained in the dimer gap, which boosts the CD signal for one order of magnitude without 

reducing the dissymmetry factor. The origin of this chiral hotspot arises from the simultaneous enhancement of magnetic 

and electric fields and their proper spatial overlap. Our findings could lead to integrated devices for CD spectroscopy, 

enantioselective sensing, sorting and synthesis. 

1. Introduction 

An object is chiral if it is not superimposable to its mirror 

image. The existence of chirality in nature is universal, ranging 

from bulky galaxies spanning some thousands light years to 

gastropod shells with size in a few centimeters and to 

molecules at the nanoscale. While a pair of chiral molecules, 

termed as enantiomers, share the same scalar physical 

properties, they could function differently in biological and 

chemical processes, acting in a desirable or harmful way. 

Therefore, discriminating between enantiomers is of vital 

importance, especially in pharmacology and life sciences.  

Light can be chiral as well. Circularly polarized light (CPL) 

with opposite handedness has its electric and magnetic field 

vectors rotating clockwise or counterclockwise during 

propagation. Because chiral objects interact with CPL 

differently, chiral light-matter interactions provide an 

opportunity to noninvasively identify chiral molecules with 

superior precision. For example, circular dichroism (CD) 

spectroscopy that measures the differential absorption of left- 

and right-circularly polarized (LCP/RCP) light is widely used to 

investigate the structural information of chiral molecules.1 

However, CD signals are usually very weak due to the 

intrinsically weak chirality of the target molecules. In order to 

enhance CD signals for low-concentration or even single 

molecule detection, various approaches have been proposed 

by utilizing standing waves,2,3 plasmonic resonances,4-12 

magnetic resonances,13,14 and nano-cavity resonators,15 etc.16 

Despite improved differential absorption by the chiral 

molecules, these methods suffer from either strong 

background absorption by the nanostructures or non-uniform 

chiral fields that hinder the global CD enhancement. Both 

issues impose significant limitations on the achievable 

measurement sensitivity. Therefore, new platforms exhibiting 

low loss and uniform superchiral fields are highly desirable.  

In this work, we theoretically investigate a new scheme to 

generate chiral hotspots in achiral silicon nanocube dimers for 

CD enhancement. High-refractive-index dielectric nanoparticle 

dimers have been used to enhance electric or magnetic field in 

the gap region under the excitation of linearly polarized light 

(LPL) at visible wavelengths.17 By changing the illumination to 

CPL, the localized electric and magnetic fields are 

simultaneously enhanced. As a result, the spatially overlapped 

electric and magnetic hotspots can result in a uniform chiral 

hotspot with maximized chirality density when an appropriate 

phase condition is satisfied. With our proposed silicon 

nanocube dimers, a volume-averaged chirality enhancement 

of up to 15-fold is demonstrated by simulations, which 

amplifies the CD signal for over one order of magnitude. 

Because the dimer is achiral and the loss of silicon is low 

(thanks to the indirect bandgap of silicon) in the visible region, 

very weak background absorption is present, which promises a 

moderately high dissymmetry factor. Our design generates 

strong and uniform chiral fields without employing complex 

architectures or plasmonic materials. We foresee that our 

work could inspire novel devices, especially on-chip photonic 

components for (surface-enhanced) CD spectroscopy, 

enantioselective sensing, sorting, synthesis, and photolysis.  
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2. Optical chirality and dissymmetry factor 

The chirality of an optical field can be characterized by the 

optical chirality density C. The definition of C 

 � ≡ ��
� � ∙ ∇ × � + �

���
 ∙ ∇ ×  = − ���

� Im(�∗ ∙ �) (1) 

was first introduced by Lipkin18 while the physical significance 

of this quantity was revealed by Tang and Cohen.2,3 In 

Equation (1), E (E) and B (B) represent the real (complex) 

electric and magnetic vector fields respectively, and ε0 and µ0 

are the permittivity and permeability of vacuum, respectively. 

For CPL in free space, the chirality C0 = ±ωε0|E|2/(2c), where c 

is the speed of light in the vacuum and the plus/minus sign 

corresponds to right/left handedness. By utilizing 

nanostructures, it is possible to generate CPL-induced near 

fields exhibiting local chirality density greater than C0, which 

can significantly enhance the interaction between light and 

chiral matter. When a chiral molecule, described by complex-

valued electric polarizability α, magnetic susceptibility χ, and 

chiral (or mixed) polarizability G, interacts with a chiral field, 

its absorption can be expressed by:19  

 �± = �
� (�

��|�|� + ���|�|�) ∓ �
��
���|�| (2) 

with A+/A– being the absorption rate under LCP/RCP excitation 

and superscripts '' denoting the imaginary part of the 

corresponding molecular quantities. Note that the third term 

on the right side has a sign determined by the handedness of 

the incident field. Therefore, the differential absorption 

induced by a chiral molecule is:  

 ∆� = �! − �" = − #
��
���|�|, (3) 

and the associated CD signal is proportional to ∆A. Obviously, 

the enhancement of chirality C will amplify the CD signal from 

a chiral molecule by a factor of C/C0.  

Another important quantity in enantioselective sensing 

and synthesis is the dissymmetry factor g. Taking the ratio of 

CD to the sum of the absorption subject to LCP and RCP 

illumination, we can define the dissymmetry factor  

 g = �($%"$&)
$%!$& . (4) 

It characterizes the chiral asymmetry of a molecule in the 

absorption rate. The physical significance of g is that it gives a 

criterion of whether or not the CD in a certain absorption band 

is measureable.19 More importantly, g sets the limit of the 

efficiency of enantioselective photochemical reactions, which 

is critical for efficient separation of racemic mixtures. Provided 

that the second term in Equation (2) involving χ'' is always 

negligibly small in the optical region, Equation (4) reduces to 

 g = − '
���

())
*))

|+|
|�|,. (5) 

Unlike the chirality density C in Equation (1) that can be 

enhanced by boosting either the electric or magnetic field and 

by engineering their relative phase, the g-factor favors larger C 

yet a less intense electric field. To this end, enhancing the 

magnetic component of an optical chiral field is the optimal 

strategy to facilitate the enhancement of both CD and g-factor.  

In practice, however, it is very difficult to enhance the 

magnetic field alone. Plasmonic nanostructures can increase 

the local electric field intensity significantly, while the 

modification of magnetic field intensity is weak and the 

magnetic hotspots are often inaccessible. High-refractive-index 

dielectric nanoparticles can support Mie resonances, in 

particular magnetic resonances at optical wavelengths, 

offering a unique alternative to generate magnetic hotspots 

where the enhancement of local magnetic field intensity is 

comparable to that of the electric field.17,20 In addition, the 

low-loss property and compatibility with semiconductor 

fabrication processes also make high-index dielectrics very 

attractive for advanced photonic devices. Unfortunately, 

individual dielectric particles do not support resonant modes 

that can globally maximize the chirality density C.
13,14 

Therefore, we need to seek pragmatically engineered 

nanostructures to obtain strong and uniform chiral fields with 

simultaneously enhanced optical chirality density and 

dissymmetry factor.  

3. Chiral hotspots in silicon nanocube dimers 

We consider a silicon nanocube dimer immersed in a matrix 

medium with refractive index n = 1.33, given that chiral 

molecules are dispersed in solution as in most experiments. 

This choice of index is also reasonable when the dimer is 

fabricated on a low-index substrate such as quartz and 

magnesium fluoride, mimicking the scenario of surface-

enhanced CD measurements.10,11,13 High-refractive-index 

dielectric nanoparticles have aroused broad interest for 

photonic applications because they support strong magnetic 

resonances at visible wavelengths in addition to electric 

resonances. When resonant particles are placed in close 

proximity, their coupling produces polarization-dependent 

hotspots.17 Figure 1(a) and (b) illustrate two representative 

configurations for a silicon nanocube dimer: When the incident 

electric field is polarized parallel to the dimer axis, an electric 

hotspot (red) occurs in the gap due the excitation of electric 

dipoles (p); alternatively, when the incident magnetic field is 

polarized parallel to the dimer axis, a magnetic hotspot (blue) 

arises due to the excitation of magnetic dipoles (m). In both 

cases, the hotspot is not chiral because of symmetry. However, 

for CPL incidence, the hotspot could be strongly chiral due to 

the superposition of the two linear polarization states, as 

sketched in Figure 1(c).  

In our design, the edge length of the nanocubes is chosen 

to be 100 nm, and the gap size is 10 nm. Both are consistent 

with the state-of-the-art electron-beam lithography and 

focused ion beam milling techniques.21 To account for the 

roundedness of the edges and corners that very likely exist in 

realistic structures, a local radius of 15 nm is used in modeling 

the nanocubes by finite-element electromagnetic solver 

COMSOL Multiphysics. We set the origin of the coordinate 

system at the inversion center of the dimer (note that the 

structure is centrosymmetric), and the dimer axis is along the 
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y-axis. The dielectric property of silicon is taken from Palik.22 

The black curve in Figure 2(a) shows the spectrum of the 

optical chirality averaged over the dimer gap region (70 nm × 

70 nm × 10 nm) for RCP illumination (propagating along -z-

axis), which is normalized to the optical chirality of CPL in the 

matrix medium without the presence of nanocubes. There is 

an evident broad peak centered at 555 nm with an over 15-

fold enhancement factor. In Figure 2(a), we also plot the 

spectra of absorption (blue), scattering (red) and extinction 

(green). It can be identified that the peak of the scattering 

spectra at 550 nm corresponds to a magnetic resonance, while 

the peak at 470 nm corresponds to an electric resonance (see 

the following discussion on Figure 3). Due to the finite quality 

factor, the two resonances still have a spectral overlap, giving 

rise to the chirality enhancement maximum around 555 nm. 

To map the spatial distribution of the local chirality density, in 

Figure 2(b) we shows the field profile on a two-dimensional 

(2D) cross-sectional view in the mirror symmetry plane that is 

perpendicular to the dimer axis (i.e. the y=0 plane). A chiral 

hotspot is clearly seen at the gap center, exhibiting a 

maximum enhancement factor of 22. Within this cutting plane, 

the amplitude of the enhancement factor decreases gradually 

from the center while the sign maintains to be the same as for 

the incident CPL. In other words, because the structure is 

achiral, when the handedness of the incident light is reversed, 

an identical distribution of chirality in the opposite sign can be 

obtained. From a practical point of view, only the chiral 

molecules adsorbed on the dimer can interact with the local 

field efficiently, as the field intensity decays quickly from the 

vicinity of the resonant particles into the surrounding medium. 

We thus further examine the chirality enhancement at all the 

surfaces of the nanocubes. The results are presented in Figure 

2(c) and (d). It can be seen that over the entire structure the 

surface chirality density has the same sign. Moreover, strong 

optical chirality appears only on the two facets forming the 

gap, and the distribution is similar to the previous map at the 

gap center. This confirms that the chiral hotspot in the dimer 

gap is fairly uniform, providing an excellent platform to 

enhance CD signals once molecules are adsorbed onto the 

dimer. Here we remark that the maximum intensity of the 

chiral hotspot is mainly correlated with the gap size, while the 

resonance wavelength is more sensitive to the cube’s size and 

shape (see Figures S1 and S2 in the Electronic Supplementary 

Information). The native oxide layer that is very likely to occur 

under ambient conditions will diminish the enhancement 

factor slightly and cause blue-shift of the resonances (see 

Figure S3).23  

The origin of the chiral hotspot is further explored from a 

microscopic view. Figure 3(a) and (b) show respectively the 

snapshots of magnetic and electric fields at 550 nm on the y=0 

plane. In accord with the spectra in Figure 2(a), a magnetic 

hotspot is evidenced at the gap center in Figure 3(a). The 

magnitude peaks at the center with an enhancement factor of 

about 6, similar to the value reported in Ref. 15, maintains 

fairly uniform in the gap along the dimer axis (data not shown) 

and decreases in the lateral (x- and z-) direction. On the other 

hand, although the electric mode is not on resonance at 550 

nm, Figure 3(b) shows a comparable enhancement of electric 

field with two maxima at the bottom and top edges of the gap. 

This hourglass-like pattern is complementary to the profile in 

Figure 3(a), indicating that the product of electric and 

magnetic fields will be relatively uniform. According to the 

definition in Equation (1), optical chirality is maximized when 

the electric and magnetic fields are parallel and have a π/2 

phase difference. Figure 3(c) depicts the relative phase 

between Ey and By, which are dominant among all the six 

components of the vectorial fields. One can see that the 

relative phase is indeed π/2 at the gap center, satisfying the 

required phase condition for optical chirality enhancement. 

Recalling that the parallel components of the electric and 

magnetic fields in CPL have an intrinsic π/2 phase difference, 

we could remark that the silicon dimer “squeezes” CPL to the 

gap by enhancing equally the amplitude of the constituent 

fields but not disturbing their phase relation. As shown in the 

2D map in Figure 3(c), the phase varies linearly in the 

propagation direction but does not deviate much (<π/6) from 

the ideal value. Therefore, we can conclude that it is the 

simultaneous enhancement of magnetic and electric fields and 

their proper spatial overlap giving rise to the chiral hotspot in 

the dimer gap.  

4. Enhancing CD by chiral hotspots 

The chiroptical properties of a medium composed of randomly 

oriented chiral molecules are characterized by its relative 

electric permittivity εr, relative magnetic permeability µr, and 

Pasteur parameter κ describing the chiral response. The 

constitutive relations of Maxwell’s equations, accordingly, are 

written in the following form:24  

 D = ε0εrE + iκH/c, (6a) 

 B = µ0µrH – iκE/c. (6b) 

Here, assuming the chiral medium is isotropic, both εr and κ 

are frequency-dependent, complex-valued functions in 

general, while µr = 1. Based on the conclusion from Equation 

(3) drawn for a single molecule, the CD signal of a chiral 

medium should be proportional to the optical chirality C and 

the imaginary part of the Pasteur parameter κ.  

The modeling of chiral media relies on proper formalism of 

the material properties, especially the chiral parameter κ. 

Here, we adopt the convenient expressions derived by 

Govorov and coworkers:25,26  

 -. = -./ − 0 1 �
ℏ�"ℏ��!34

− �
ℏ�!ℏ��!34

5, (7) 

 6 = 7 1 �
ℏ�"ℏ��!34

+ �
ℏ�!ℏ��!34

5, (8) 

where ω0 = 2πc/λ0 with λ0 the molecular resonance 

wavelength, Γ is the resonance broadening, γ and β are 

coefficients related to the optical dipole moments and 

molecular density. All these parameters can be calibrated from 

measured extinction and CD spectra (see Supplementary 

Information).  
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Enhanced CD signals are expected when the molecular 

resonance well overlaps the maximized optical chirality. Albeit 

ultraviolet light is more well-known for exciting electronic 

transitions associated with CD, a lot of biomolecules also show 

optical activities in the visible region. For instance, 

bacteriorhodpsin (bR) in purple membrane has a positive CD 

band centered at about 530 nm and a negative band at 600 

nm, and their complex interplay leads to a negative couplet 

near 570 nm.27 Here we consider chiral molecules that have a 

distinct positive CD band at 550 nm. Its spectroscopic 

properties are taken to be εext,max = 50000 M–1cm–1 for 

molecular extinction, ∆FWHM = 98 nm for bandwidth, and 

εCD,max = 20 M–1cm–1 for molecular CD, similar to those of the 

bR molecules. By further assuming εr0 = 1.5 and the molecular 

density n0 = (7 Å)3,28,29 all the unknown coefficients in 

Equations (7) and (8) can be determined. The resultant values 

are Γ = 0.2 eV, γ = 1.03 eV, and β = 7.78 × 10–5 eV. Figure 4(a) 

and (b) show the dispersion of the Pasteur parameter and 

permittivity, respectively. As can be seen, the amplitude of κ is 

in the order of 10–4, indeed very small compared with the 

dielectric function, reflecting the fact that the chiral response 

of molecules is intrinsically weak.  

To demonstrate CD enhancement by the chiral hotspots, a 

chiral medium nanoslab (70 nm × 70 nm × 10 nm) with 

material properties shown in Figure 4(a) and 4(b) is inserted 

into the dimer gap. In practical circumstances, molecules will 

be adsorbed on all the facets of the nanocubes instead of just 

filling the gap.30 However, as shown in Figure 2(d), the electric, 

magnetic, and chiral hotspots are all located in the gap with 

their amplitude much greater than those on other surfaces. 

Therefore, the contribution from molecules in the gap will 

dominate the global CD signal, whereas other surfaces can be 

reasonably ignored. In addition, if in-situ measurement is not 

required, the molecules outside the gap can be removed by 

proper techniques such as etching,31 resulting in the identical 

configuration as in our model. Figure 4(c) compares the CD 

signals based on absorption cross-section when the chiral slab 

is coupled with the nanocube dimer (red and blue curves) or 

stands alone (black curve and inset). For experiments in a bulk 

solution containing numerous dimer-molecule composites, 

they can be converted to molar absorption coefficients in the 

standard (cgs) units M-1cm-1.25 Notice that due to the relatively 

high refractive index of the chiral medium and the finite size of 

the slab, the CD signal of bare molecules exhibits two peaks. 

The one near 530 nm corresponds to the intrinsic CD band of 

the molecules, whereas the other at 460 nm is induced by the 

resonance of the slab. When chiral molecules are adsorbed to 

the dimer gap, it is observed that the composite (chiral 

molecules and silicon dimer) shows a much stronger CD peak 

at 550 nm (red curve), which is in good agreement with the 

chirality spectrum. Moreover, if we separate the contributions 

from chiral molecules and the silicon dimer, the CD signal from 

molecular absorption (blue curve) is even greater. This is 

because when the chiral molecules absorb more LCP light than 

RCP light intrinsically, the local field is slightly less intense 

under LCP excitation. Consequently, the induced CD signal 

from dimer absorption has an opposite sign that partially 

cancels out the molecular CD. Based on these results, in Figure 

4(d) we calculate the CD enhancement factor by normalizing 

the CD spectra of the composite to that of the bare chiral slab. 

As can be seen, the CD signal based on absorption (red and 

blue curves) is enhanced by a factor of 8. Compared with the 

chirality spectrum in Figure 2(a), the decreased enhancement 

factor is caused by the high index of the chiral medium, which 

disturbs the local field and diminishes the chirality density in 

the dimer gap when molecules are in presence. In Figure 4(d), 

the CD signal based on extinction (black curve) is also shown. 

Unlike bare molecules that have almost identical absorption 

and extinction, the composite with silicon nanocubes scatters 

chiral light differently. The differential scattering is significant 

throughout the spectrum and does not have a uniform sign. 

Therefore, the overall extinction shows a complex line shape, 

giving rise to multiple CD peaks.  

 For chiral molecules, the typical ranges of molar extinction 

and CD are in the order of 104 and 10 M–1cm–1, respectively. To 

demonstrate the generality of using silicon dimers for CD 

enhancement, in Figure 5 we consider another molecule with 

εext,max = 10000 M–1cm–1 and εCD,max = 10 M–1cm–1. Since the 

refractive index of this molecule is close to the background 

medium, the intrinsic CD in Figure 5(c) (black curve and inset) 

shows a single CD band, and the CD enhancement factor in 

Figure 5(d) (red and blue curves) well resembles the chirality 

spectrum in Figure 2(d), giving a factor of over 12.  

Lastly, the distribution of normalized dissymmetry factor g 

is shown in Figure 6(a). The highest value exceeds 1 and occurs 

at the gap center overlapping the chiral hotspot. According to 

the definitions in Equations (1) and (5), this again confirms that 

the local magnetic field is enhanced almost equally as the local 

electric field. In the exceptional case where a single chiral 

molecule is adsorbed to the gap center with its dipole 

moments along the dimer axis, not only the resulting CD signal 

will be amplified by a factor of over 20, the difference in its 

excitation rate will also be enlarged slightly, which potentially 

increases the likelihood to separate enantiomers in a racemic 

mixture by an optical means.14,32-34 The volume-averaged value 

of dissymmetry factor, nevertheless, decreases to about 0.9, 

which agrees well with the value of 0.8 retrieved from Figure 

5(c). Both are much higher than the achievable dissymmetry 

factor in plasmon-enhanced CD, in which case the local electric 

field makes the dominant contribution to the CD enhancement 

while diminishes the dissymmetry factor.  

It has been previously shown that LPL can also excite 

enhanced optical chirality in the gap of metallic nanoparticle 

dimers.8 The mechanism is based purely on plasmonic 

resonances, where the local electric field is enhanced and it 

has a π/2 phase delay compared with the incident field, while 

the magnetic field is not modified. In dielectric dimers, 

however, this is not the case. The magnetic resonance is Mie-

type and the magnetic hotspot does not carry such a phase 

delay. As confirmed in Figure 3(c), the relative phase between 

electric and magnetic components of the incident CPL is 

preserved in the gap. Similarly, when the dimer is illuminated 

by LPL with its polarization oriented 45° with respect to the 

dimer axis, although the electric and magnetic hotspots can 
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still be excited simultaneously, they inherit near-zero relative 

phase from the incident field. Therefore, the phase condition 

of optical chirality is not fulfilled. In Figure 6(b), we compare 

the volume-averaged chirality by CPL and LPL. While the 

extinction spectra are identical (see Figure 2(a)), the chirality 

for LPL illumination almost vanishes at 550 nm and is relatively 

weak throughout the visible region. Further inspection reveals 

that with LPL, two weak chiral hotspots in opposite signs co-

exist in the dimer gap, and their contributions in CD 

enhancement cancel out. In plasmonic dimers, the associated 

Ohmic loss causes strong background absorption in the 

particles and dramatically decreases the dissymmetry factor. In 

addition, the LPL excitation scenario requires alignment of the 

light polarization to the dimer axis. This limits the application 

to arrays of uniformly oriented dimers. To these regards, 

dielectric dimers can provide simultaneous enhancement of 

electric and magnetic fields under CPL excitation, and they are 

superior for chiral hotspots generation.  

5. Conclusions 

In conclusion, we have numerically studied the generation of 

chiral hotspots in achiral silicon nanocube dimers and 

demonstrated the associated benefit for CD enhancement. 

Taking advantage of the high refractive index of silicon, a 

uniform chiral hotspot can be excited in the dimer gap based 

on the interplay between a magnetic hotspot and an electric 

hotspot. This, to the best of our knowledge, is the first attempt 

to enhance optical chirality with both the electric and 

magnetic constituents. A volume-averaged enhancement 

factor of about 15-fold is obtained. When chiral molecules are 

adsorbed in the gap area, the CD signal is enhanced for over 

one order of magnitude, which agrees well with the chirality 

enhancement. Moreover, because of the achiral and low-loss 

properties of the silicon dimers, small background absorption 

is present and thus the dissymmetry factor favored in 

enantioselectivity is not sacrificed as in plasmonic 

nanostructures. Further improvements on performance are 

expected by properly arranging the dimers into a 2D array, 

where the collective excitation of the dimers can lead to a 

higher quality factor and stronger local fields.35 Other 

materials that have a high refractive index and low loss at 

shorter wavelengths, such as titanium dioxide, can be 

employed for similar devices operating in the ultraviolet 

region.36,37 Constructing Fano-like resonances from larger 

particle ensembles may enable enhanced CD and spectral 

shifts simultaneously,4,12,38 leading to ultrasensitive detection 

of chiral molecules. Being able to generate and engineer chiral 

fields without employing complex architectures or lossy 

materials, we expect that our findings pave the way for the 

development of new platforms for CD spectroscopy, 

enantioselective sensing, sorting and photolysis.  
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Figure 1. Schematic of hotspots generated in a high-refractive-index nanocube dimer. (a) An electric hotspot (blurring spot in red) occurs 
in the dimer gap when the electric field is polarized along the dimer axis to excite electric dipoles (p). (b) A magnetic hotspot (blurring 
spot in blue) takes place in the gap when the magnetic field is polarized along the dimer axis to excite magnetic dipoles (m). Red/blue 
arrows in the cubes indicate the direction of the induced electric/magnetic dipole moment. (c) A chiral hotspot (blurring spot in orange) 
arises in the dime gap upon illumination of circularly polarized light (CPL). Because the structure is achiral, the chirality of this hotspot 
always has the same sign as the incident CPL. When chiral molecules are adsorbed to the gap, strong chiral light-molecule interactions 
give rise to enhanced CD signals, while molecules at other locations have negligible contribution. 

Figure 2. Enhanced optical chirality in a silicon nanocube dimer. (a) Spectrum of volume-averaged chirality in the dimer gap (black) and 
spectra of the scattering (red), absorption (blue), and extinction (green) cross sections of the dimer under top illumination of an RCP plane 
wave. (b) 2D map of optical chirality density on the cutting plane through the gap center at 555 nm wavelength. (c,d) Surface distribution 
of optical chirality observed from the gap (c) and from the end (d). Only one nanocube in the dimer is shown in (c) for clarity.  
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Figure 3. 2D maps of the magnetic (a) and electric (b) fields and their relative phase distribution (c) on the cutting plane through the 
dimer gap center. The field intensities show complementary patterns, which together with the relative phase close to π/2 satisfy all the 
conditions to maximize local optical chirality density.  

Figure 4. Dispersion of permittivity εc (a) and the Pasteur parameter κ (b) of the chiral molecules similar to bR. (c) The CD absorption 
spectra for chiral molecule with (red and blue curves) and without (black curve) the nanocube dimer. For the former, the CD signal is 
calculated in the whole composite (red) and in the chiral medium only (blue). Inset: Zoom-in image of the CD for bare molecules. (d) 
The CD enhancement factor.  
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Figure 5. Dispersion of permittivity εc (a) and the Pasteur parameter κ (b) of the chiral molecules with typical extinction and CD 
values. (c) The CD absorption spectra for chiral molecule with (red and blue curves) and without (black curve) the nanocube dimer. 
For the former, the CD signal is calculated in the whole composite (red) and in the chiral medium only (blue). Inset: Zoom-in image of 
the CD for bare molecules. (d) The CD enhancement factor.  

Figure 6. (a) Distribution of dissymmetry factor on the cutting plane through the gap center. (b) Comparison of volume-averaged 
chirality density in the dimer gap under the illumination of circularly (black) and linearly (red) polarized light.  
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Chiral hotspots generated by achiral high-refractive-index dielectric nanoantennas can substantially 

enhance the CD signal without reducing the dissymmetry factor.  
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