
Open Access This file is licensed under a Creative Commons Attribution 4.0 

International License, which permits use, sharing, adaptation, distribution and 

reproduction in any medium or format, as long as you give appropriate credit to 

the original author(s) and the source, provide a link to the Creative Commons license, and indicate if 

changes were made. In the cases where the authors are anonymous, such as is the case for the reports of 

anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 

attribution to the source work.  The images or other third party material in this file are included in the 

article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If material is 

not included in the article’s Creative Commons license and your intended use is not permitted by statutory 

regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright 

holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/. 

Peer Review File

Theory predicts 2D chiral polaritons based on achiral Fabry–

Pérot cavities using apparent circular dichroism



REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author): 

The paper by Salij et al. discusses some very interesting ideas regarding the realization of chiral 

polariton states. However, the paper 

has several shortcomings in the way the ideas are presented. I would suggest the authors rewrite 

the paper and clearly present the 

main ideas about storing chirality in the cavity clearly in the beginning. The paper is not easy to read 

and understand, even for me that 

has worked in the field for a long time. 

I have some concrete questions about the work. 

1. The authors claim their approach is non-perturbative - this statement is confusing - as the model 

they use is basically Jaynes-Cummings model 

and increasing the size of this matrix does not make the approach non-perturbative - in my view. 

2. The Hamiltonian in Eq. (2) only includes dipole transition moments - thus not able to discriminate 

enantiomers - would the effects discussed 

not disappear when orientationally averaged? 

3. Are the ideas discussed in Ref.35 by Gautier et al not similar - a detailed analysis should be 

presented. 

4. Recent advances in the full treatment of polaritons in chiral cavity fields have not been cited. See 

for instance 

https://doi.org/10.48550/arXiv.2209.01987 

Unless the authors significantly improve the presentation, this paper would be more appropriate in a 

lower-impact journal. 



Reviewer #2 (Remarks to the Author): 

The manuscript presents a theoretical study of the possibility of using a medium which presents 

ACD, one of the observables of 2D chirality, to generate chiral polaritons. To this end the paper first 

introduces the ACD as an observable within the rotating wave approximation and give a detailed 

description of the different approximation and their implication. This description is then applied to 

chiral polaritons, and a three-state approximation is used to understand complex features of the 

dispersion curves. Using the previously detailed analysis a set of rules is drawn to generate chiral 

polaritons and the case of using a type of oligomer is detailed. 

Overall, the manuscript is good and raises an interesting question that it answers gracefully. This 

work lays very quite general rules and could have an excellent reach for various fields. I particularly 

think of the work of polaritonic chemistry which has seen an increasing amount of paper published 

recently but also in the field of chiral sensing. Nonetheless I had a few questions and comments 

regarding the main manuscript. 

1. If I correctly understand the discussion of the second section lies outside the realm of strong 

coupling and the only use of the cavity mode is to bound the length of the cavity and so the result 

are described in an off-resonance state. Would the intrinsic polarization of the cavity mode (i.e. TE, 

TM) impact the off-resonance result? It seems that the cavity mode is only used to define a 

resonance frequency and a length to the cavity, but wouldn’t it also interact weakly with the 

system? 

2. Regarding the ACD, is there also a requirement regarding how close the two transition needs to be 

in energy to see the rise of ACD? 

3. The TSA approximation is a little bit troubling for me. There is the following statement p. 15:” 

Within these spectral regions gu/l(n) = σn offers a direct manner by which one can tune the 

polaritonic chirality.” If you want to integrate chirality as a photonic dof through strong coupling, 

you then need to have minimum photonic mixing so that you can tune polaritonic chirality. This 

seems to be quite counterintuitive. 

4. Regarding the lowest chiral polaritons (alpha=1), we see that in Fig.3a and Fig.3c there is another 

change of the sign of g_alpha at 3 eV. From eq 22 the change that we are seeing reflect the change 

of sign of the chiral interaction term which from the reasoning p. 15 is because of the photonic 

mixing. 

5. I am not sure to understand why g_alpha=1 is so different than g_alpha=2 far away from the 

photonic line. Shouldn’t we recover the same behavior but inverse for alpha=1/2? 



6. If I am not mistaken, could we obtain an opposite g_alpha by setting Beta_21=-45°?If so it would 

maybe be interesting to compare the dispersion curve in the SI. 

7. The last comment is maybe outside of the scope of this manuscript as you deal with the lowest 

energy cavity mode but how does the intracavity mode profile affect the g_alpha coefficient? 

Reviewer #3 (Remarks to the Author): 

This manuscript presents a study of what the authors refer to as “chiral polaritons” formed by 

coupling circularly-polarized optical modes of an ordinary Fabry-Perot cavity to an ensemble of 

resonant non-chiral emitters featuring so called “apparent circular dichroism”. The authors develop 

a Hamiltonian model of this interaction and analyze the energy spectra of the resulting polaritonic 

states. While this is an intriguing work, and the study of chiral states of electromagnetic field is a hot 

area of nanophotonics gaining a lot of steam, the manuscript lacks clarity and is rather difficult to 

follow. 

1. As long as none of the constituents of the system (neither optical cavity nor molecular emitters) 

are chiral to begin with, why do the authors go on to call the resulting polaritonic state chiral? This is 

a highly misleading move. 

2. Could the authors be more specific about what these quantum emitters with ACD are exactly? Can 

these be atoms, molecules, complicated harmonic meta-atoms? What are the geometry 

requirements for a primitive emitter to exhibit ACD? The authors do provide some molecular 

examples in section 6, but I think the manuscript would benefit a lot if the authors describe right in 

section 1 what these emitters are from the microscopic point of view (second paragraph on p. 3 

seems like a good place for that). 

3. The same paragraph on p. 3 describes ACD as “a differential absorption of left-handed and right-

handed circularly-polarized light”. Again, this is rather misleading definition, because this ACD 

phenomenon should be entirely insensitive to the handedness, since the sample is not chiral. 

Instead, ACD should be sensitive to the direction of polarization rotation of circularly polarized light, 

which can be expressed by the spin angular momentum density of incident electromagnetic field. 

4. The caption of Fig 1 mentions purple arrow, while there are no purple objects in the figure. 

5. On p. 5 the authors introduce two transition dipole moments (\mu_+ and \mu_-) of a given 

electronic transition of a given emitter for two orthogonal polarizations. There can only be a single 

transition dipole moment for a particular transition of a quantum system: it is an internal quantity of 

the emitter that is completely independent of the surrounding electromagnetic field. Can the 

authors be more clear about what they mean by distinguishing these two quantities? 



6. On p. 6 the authors bring up so called “chiral interaction term” in Eq. 8. I realize this is pure 

semantics, but as long as the underlying system has nothing to do with chirality, I believe it is 

misleading to use a term like that. 

7. From Eq. 12 the theory essentially looks like the standard Jaynes-Cummings Hamiltonian but 

implemented for two circularly polarized cavity modes, and a quantum emitter with a complicated 

ladder of dipole transitions oriented at different angle with respect to each other. It appears that it is 

this multi-transition structure of the emitter, which is the key origin of the ACD phenomenon, and 

perhaps it should be visualized graphically in the very first figure of the manuscript. 

8. The spectra presented in Fig. 6 are the results of the quantum-mechanical Hamiltonian of the 

multi-resonant ACD system coupled to circularly-polarized modes of an optical cavity. What is the 

significance of the high-frequency dielectric constant \eps_\infty in all this? 

After all, this is a nice theoretical manuscript presenting a potentially useful analytical model. 

Nonetheless, even with the above comments addressed, the manuscript would still not be suitable 

for publication in Nat. Commun., as the results presented in it appear to me rather incremental in 

nature, and do not describe a qualitatively novel optical phenomenon. And this manuscript definitely 

does not describe what it claims to – namely, the phenomenon of chiral polaritons. 



 

 

Responses to Reviewer #1 
 

The paper by Salij et al. discusses some very interesting ideas regarding the realization 
of chiral polariton states. However, the paper has several shortcomings in the way the 
ideas are presented. I would suggest the authors rewrite the paper and clearly present 
the main ideas about storing chirality in the cavity clearly in the beginning. The paper is 
not easy to read and understand, even for me that has worked in the field for a long 
time. 
 

We thank the reviewer for taking the time to carefully examine our manuscript, and for 
underscoring the interest of the ideas explored in our submitted work. We furthermore 
appreciate the reviewer's comments regarding the lack of clarity in presenting those ideas. We 
have made significant edits throughout our manuscript in order to improve the presentation. In 
particular, the revised Introduction begins to present the idea of addressing and storing chirality 
in the cavity, which we believe greatly helps guiding the subsequent introductory narrative. 

 
I have some concrete questions about the work. 
 
1. The authors claim their approach is non-perturbative - this statement is confusing - as 
the model they use is basically Jaynes-Cummings model and increasing the size of this 
matrix does not make the approach non-perturbative - in my view. 
 

The Reviewer raises the point that the Jaynes–Cummings model is not truly a nonperturbative 
approach, which we agree with. We appreciate how our phrasing in the Introduction, where we 
contrast our method with the "perturbative" approach from our previous work, may be confusing 
in this regard. To remedy this, we now refer to our previous work as "semiclassical" in order to 
avoid this confusion. 
 
In the revised Introduction we have modified paragraph 4 as follows: 
 

 
 
We have furthermore modified paragraph 5 as follows: 
 

 
 



 

 

2. The Hamiltonian in Eq. (2) only includes dipole transition moments - thus not able to 
discriminate enantiomers - would the effects discussed not disappear when 
orientationally averaged? 

 
The reviewer correctly points out that an orientational average over all three dimensions will 
eliminate the ACD effect. The effect is therefore only present for oriented samples, where it 
should be noted that a rotational average in the sample plane (normal to the light propagation 
direction) does not diminish the effect, as discussed in our previous work [Ref. 48]. We have 
clarified this in the revised manuscript, in the second paragraph of the subsection entitled "2D 
chiral interaction terms": 
 

 
 
3. Are the ideas discussed in Ref.35 by Gautier et al not similar - a detailed analysis 
should be presented. 

 
In Ref. 35, Gautier et al. propose a related implementation where a FP cavity is made chiral by 
embedding a polystyrene layer under torsional shear stress, which under oblique incidence 
gives rise to 2D chiral effects by drawing from a similar interference between LD and LB as the 
LDLB interactions underlying ACD. We have added a discussion on the similarities and 
differences between these two phenomena in the fourth paragraph of the Discussion section, 
and included a mentioning of a preprint where we harnessed ACD for chiral FP cavity 
engineering in similar spirit to that study, as follows: 
 

 
 
4. Recent advances in the full treatment of polaritons in chiral cavity fields have not been 
cited. See for instance  
https://doi.org/10.48550/arXiv.2209.01987 

 



 

 

We thank the reviewer bringing this reference to our attention. We have added to the Discussion 
section a mentioning of this work (included as Ref. 84), as follows: 
 

 
 
Unless the authors significantly improve the presentation, this paper would be more 
appropriate in a lower-impact journal.  
 

We thank the reviewer again for the thoughtful examination of our manuscript, and hope that 
he/she our revisions to have appropriately improved the presentation of our findings. 
 
 
Responses to Reviewer #2 
 

The manuscript presents a theoretical study of the possibility of using a medium which 
presents ACD, one of the observables of 2D chirality, to generate chiral polaritons. To 
this end the paper first introduces the ACD as an observable within the rotating wave 
approximation and give a detailed description of the different approximation and their 
implication. This description is then applied to chiral polaritons, and a three-state 
approximation is used to understand complex features of the dispersion curves. Using 
the previously detailed analysis a set of rules is drawn to generate chiral polaritons and 
the case of using a type of oligomer is detailed.  
 
Overall, the manuscript is good and raises an interesting question that it answers 
gracefully. This work lays very quite general rules and could have an excellent reach for 
various fields. I particularly think of the work of polaritonic chemistry which has seen an 
increasing amount of paper published recently but also in the field of chiral sensing. 
Nonetheless I had a few questions and comments regarding the main manuscript. 
 

We thank the reviewer for the careful examination of our manuscript, and for underscoring the 
importance of our work. We furthermore thank the reviewer for raising a series of insightful 
questions and comments, which have enabled us to further improve the presentation of our 
results. 
 

1. If I correctly understand the discussion of the second section lies outside the realm of 
strong coupling and the only use of the cavity mode is to bound the length of the cavity 
and so the result are described in an off-resonance state. Would the intrinsic polarization 
of the cavity mode (i.e. TE, TM) impact the off-resonance result? It seems that the cavity 



 

 

mode is only used to define a resonance frequency and a length to the cavity, but 
wouldn’t it also interact weakly with the system?  
 

The reviewer correctly points out that apparent circular dichroism (ACD) is treated within the 
weak light-matter coupling regime in parts of the subsection entitled "2D chiral interaction terms" 
(previously the second section). The reviewer's questions have led us to realize that a few 
further clarifications should be added to these parts. First, this treatment is agnostic to the 
nature of the optical modes, which could represent bound modes inside a cavity as well as free-
field modes (as applicable to absorption spectroscopy). What this treatment allowed us to do is 
to derive effective transition dipole moments for modes with (2D) chiral polarization at a given 
frequency, through incorporation of the effect of the birefringent light-matter interaction. These 
dipole moments are then incorporated in a Jaynes–Cummings-like Hamiltonian involving a 
discrete mode (or, rather, two degenerate and orthogonally-polarized discrete modes). This 
Hamiltonian instead does assume the presence of a cavity with a set length bound by the mode 
as well as a well-defined resonance frequency. We should further clarify that we assume the 
light propagation direction to be exactly normal to the plane of an ideal cavity at all times. With 
the two cavity modes being fully degenerate and orthogonally polarized, any arbitrary 
superposition of these modes yields an intrinsic polarization of the cavity. Such symmetry is 
broken once an ACD material is embedded, as a result of which polariton modes emerge that 
have a well-defined polarization, as quantified in the subsection entitled "2D chiral polaritons". 
 
In the revised manuscript we have modified the second paragraph of the subsection entitled "2D 
chiral interaction terms" as follows: 
 

 
 
We furthermore modified the first paragraph of the subsection entitled "2D chiral polaritons", as 
follows: 
 

 



 

 

 
 

2. Regarding the ACD, is there also a requirement regarding how close the two transition 
needs to be in energy to see the rise of ACD?  

 
In our current manuscript, quantities related to ACD are normalized to total absorption, as a 
result of which the rise of ACD itself is a bit obscured. However, as we have shown in a 
previous paper (Ref. 48), the two transitions need to be within each other's linewidth in order for 
ACD itself to be appreciable. We have added a mentioning of this to the seventh paragraph of 
the subsection entitled "2D chiral interaction terms". 
 

 
 

3. The TSA approximation is a little bit troubling for me. There is the following statement 
p. 15:” Within these spectral regions gu/l(n) = σn offers a direct manner by which one 
can tune the polaritonic chirality.” If you want to integrate chirality as a photonic dof 
through strong coupling, you then need to have minimum photonic mixing so that you 
can tune polaritonic chirality. This seems to be quite counterintuitive. 

 
We thank the reviewer for raising this point. Upon closer inspection, we concluded that the 
entire paragraph lacked clarity, and unnecessarily introduced contradictory arguments, as the 
reviewer rightfully pointed out. The simple version of this paragraph is that the TSA is seen to 
hold up well compared to the full Hilbert space results, except when close to the light line, where 
a predominant photonic component mixes equally to both excited states (both being off 
resonant). As such, the TSA provides a useful (albeit approximate) guideline with which to tune 
2D chirality away from the light line. 
 
We have fully rewritten the fourth paragraph of the subsection entitled "Three-state 
approximation" in order to better reflect this, while also correcting for a (factor of 2) typo in the 
relationship between g and σ, as follows: 
 



 

 

 

 
 

4. Regarding the lowest chiral polaritons (alpha=1), we see that in Fig.3a and Fig.3c 
there is another change of the sign of g_alpha at 3 eV. From eq 22 the change that we 
are seeing reflect the change of sign of the chiral interaction term which from the 
reasoning p. 15 is because of the photonic mixing. 

 
The reviewer rightfully points out that the sign change of the (polaritonic) dissymmetry factor at 
3 eV is due to the change of sign of the 2D chiral interaction term. We have reworded the 
relevant text in order to better convey this. Accordingly, the last paragraph of the subsection 
entitled "Three-state approximation" has been changed as follows: 
 

 
 



 

 

5. I am not sure to understand why g_alpha=1 is so different than g_alpha=2 far away 
from the photonic line. Shouldn’t we recover the same behavior but inverse for 
alpha=1/2? 

 
Here, the reviewer may be referring to the inverted behavior observed for the 2D chiral 
interaction terms in Fig. 2 (a), meaning σ1(Ω − ω1) ≈ σ2(ω2 − Ω), which according to the TSA 
should be reflected in the polaritonic dissymmetry factors for ɑ=1 and ɑ=2 in their respective 
regions away from the light line. In Fig. 3 this is indeed borne out. We have added a clarification 
to the last paragraph of the subsection entitled "Three-state approximation", as follows: 
 

 
 

6. If I am not mistaken, could we obtain an opposite g_alpha by setting Beta_21=-45°?If 
so it would maybe be interesting to compare the dispersion curve in the SI. 

 
We thank the reviewer for making the suggestion to include comparative dispersion curves for 
β21 = −45°. We have added Section S6 to the SI where such comparison is presented. As the 
reviewer suspected, the dissymmetry factors come out inverted. This can be understood by the 
principle that such angle inversion effectively representing a sample inversion, which for 2D 
chiral samples returns their enantiomer. We have added a mentioning of this in the last 
paragraph of the subsection entitled "Three-state approximation", as follows: 
 

 

 
 

7. The last comment is maybe outside of the scope of this manuscript as you deal with 
the lowest energy cavity mode but how does the intracavity mode profile affect the 
g_alpha coefficient? 

 
The reviewer's question hints at the possibility of impacting the polaritonic dissymmetry factor 
through shaping the mode profile. Although this is indeed beyond the scope of the current 
manuscript, which only considers the lowest mode, we have included a mentioning of this 
possibility in the second paragraph of the Discussion section. 
 



 

 

 
 
 
Responses to Reviewer #3 
 

This manuscript presents a study of what the authors refer to as “chiral polaritons” 
formed by coupling circularly-polarized optical modes of an ordinary Fabry-Perot cavity 
to an ensemble of resonant non-chiral emitters featuring so called “apparent circular 
dichroism”. The authors develop a Hamiltonian model of this interaction and analyze the 
energy spectra of the resulting polaritonic states. While this is an intriguing work, and the 
study of chiral states of electromagnetic field is a hot area of nanophotonics gaining a lot 
of steam, the manuscript lacks clarity and is rather difficult to follow. 
 

We thank the reviewer for taking the time and effort to carefully examine our manuscript, and for 
underscoring the importance of studying chiral optical states. We furthermore thank the reviewer 
for contributing insightful comments, and for pointing out ways to improve the clarity of our 
manuscript. 
 

1. As long as none of the constituents of the system (neither optical cavity nor molecular 
emitters) are chiral to begin with, why do the authors go on to call the resulting 
polaritonic state chiral? This is a highly misleading move.  

 
We greatly appreciate this comment, as it made us realize our manuscript lacked specificity as 
to what we meant by "chiral". Chiral oftentimes refers to "3D chirality", which is associated with 
point reflections, and which manifests in a three-dimensional structure (such as a molecule). It is 
true that none of the constituents of the system exhibits 3D chirality. Instead, the polaritonic 
states exhibit "2D chirality", which instead is associated with plane reflections. For the photonic 
part of the polaritons, this 2D chirality behaves like angular momentum states polarized in the 
two-dimensional plane normal to the light-propagation direction. For the ACD samples, 2D 
chirality arises due to their oblique and nondegenerate transitions which are oriented with 
respect to the light-propagation direction. 
 
It was certainly not our intention to use chirality in a misleading way. Rather, we intended to 
conform our nomenclature to the literature that previously described ACD as chiral. However, 
we appreciate that this could be highly confusing to the reader. In order to remedy this, in our 
revisions we have consistently specified "2D chirality" throughout the manuscript, and including 
the title. We hope that the reviewer finds these changes to be appropriate. 
 

2. Could the authors be more specific about what these quantum emitters with ACD are 
exactly? Can these be atoms, molecules, complicated harmonic meta-atoms? What are 
the geometry requirements for a primitive emitter to exhibit ACD? The authors do 



 

 

provide some molecular examples in section 6, but I think the manuscript would benefit a 
lot if the authors describe right in section 1 what these emitters are from the microscopic 
point of view (second paragraph on p. 3 seems like a good place for that).  

 
We agree that more specificity on the quantum emitters exhibiting ACD will be helpful. As it 
turns out, ACD arises for samples consisting of oriented molecules featuring a pair of bright, 
non-degenerate, and oblique transition dipoles. We have detailed this in the fourth paragraph of 
the Introduction, as reproduced below. We have further included in Fig. 1 a schematic of this 
geometric requirement, also following up on point 7 by the reviewer, which will further help 
clarifying the quantum emitters of interest. 
 

 
 

3. The same paragraph on p. 3 describes ACD as “a differential absorption of left-
handed and right-handed circularly-polarized light”. Again, this is rather misleading 
definition, because this ACD phenomenon should be entirely insensitive to the 
handedness, since the sample is not chiral. Instead, ACD should be sensitive to the 
direction of polarization rotation of circularly polarized light, which can be expressed by 
the spin angular momentum density of incident electromagnetic field.  

 
We thank the reviewer for raising this comment. In the revised manuscript, we have removed 
references to "circular polarization" where appropriate, as we agree that the modes inside the 
FP cavity should be thought of as clockwise and counter-clockwise rotating optical fields. We 
left a mentioning of circularly-polarized absorption for a given irradiation direction, since that 
corresponds to how ACD has originally manifested in the chiroptics literature. We have revised 
the relevant paragraph as follows: 
 

 

 
 

4. The caption of Fig 1 mentions purple arrow, while there are no purple objects in the 
figure.  

 
We thank the reviewer for spotting this mistake. We have changed "purple" to "green" in the 
caption. 
 



 

 

5. On p. 5 the authors introduce two transition dipole moments (\mu_+ and \mu_-) of a 
given electronic transition of a given emitter for two orthogonal polarizations. There can 
only be a single transition dipole moment for a particular transition of a quantum system: 
it is an internal quantity of the emitter that is completely independent of the surrounding 
electromagnetic field. Can the authors be more clear about what they mean by 
distinguishing these two quantities?  

 
We apologize for the confusing explanation in our previous submission. The reviewer rightfully 
points out there can only be a single transition dipole moment for a given transition n. Instead, 
μn,+ and μn,− are simply the projections of the transition dipole vector onto the + and − 
polarizations. In the revised manuscript we have changed the wording accordingly, and the 
relevant sentence has been modified as follows: 
 

 

 
 

6. On p. 6 the authors bring up so called “chiral interaction term” in Eq. 8. I realize this is 
pure semantics, but as long as the underlying system has nothing to do with chirality, I 
believe it is misleading to use a term like that.  

 
We agree with the reviewer, for as much as this term has nothing to do with 3D chirality. 
Consistent with our response to point 1, we have changed the nomenclature to "2D chiral 
interaction term" throughout the revised manuscript. 
 

7. From Eq. 12 the theory essentially looks like the standard Jaynes-Cummings 
Hamiltonian but implemented for two circularly polarized cavity modes, and a quantum 
emitter with a complicated ladder of dipole transitions oriented at different angle with 
respect to each other. It appears that it is this multi-transition structure of the emitter, 
which is the key origin of the ACD phenomenon, and perhaps it should be visualized 
graphically in the very first figure of the manuscript.  

 
It is indeed the multi-transition structure of the emitter that is the key origin of the ACD 
phenomenon, the simplest example of which consists of two bright, nondegenerate, and oblique 
transition dipoles. We have included an illustration of this example in Fig. 1, and updated the 
caption, as reproduced below. 
 



 

 

 
 

8. The spectra presented in Fig. 6 are the results of the quantum-mechanical 
Hamiltonian of the multi-resonant ACD system coupled to circularly-polarized modes of 
an optical cavity. What is the significance of the high-frequency dielectric constant 
\eps_\infty in all this?  

 
The high-frequency dielectric constant, which relates to the refractive index of the sample, 
impacts the effective pathlength. As it turns out, it has no impact within the second-order Mueller 
calculus treatment (see Eq. 10), but it (weakly) impacts the infinite-order treatment such as 
presented in Fig. 6. We have added a clarification to the last paragraph of the subsection 
entitled " 2D chiral interaction terms". 
 

 
 

After all, this is a nice theoretical manuscript presenting a potentially useful analytical 
model. Nonetheless, even with the above comments addressed, the manuscript would 
still not be suitable for publication in Nat. Commun., as the results presented in it appear 
to me rather incremental in nature, and do not describe a qualitatively novel optical 



 

 

phenomenon. And this manuscript definitely does not describe what it claims to – 
namely, the phenomenon of chiral polaritons.  

 
We thank the reviewer again for thoroughly inspecting our manuscript, and for contributing 
insightful comments. By having followed up on these comments, we believe to have 
substantially improved the presentation of our study, and to have clarified the phenomenon in 
question which is more appropriately referred to as "2D chiral polaritons". However, the reviewer 
also suggests that our work is to some degree incremental, and we would like to directly refute 
this issue. To the best of our knowledge, our work is the first to present the theoretical 
underpinnings of 2D chiral polaritons, and to discuss a practical route towards their realization 
based on apparent circular dichroism. In the last paragraph of the Discussion section we added 
additional discussion of their potential applications, which warrant upcoming experimental and 
engineering efforts aimed at realizing 2D chiral polaritons. We should note that a similar interest 
is invested in "3D" chiral polaritons whose challenges and opportunities are partly orthogonal to 
2D chiral polaritons, but which are arguably more difficult to experimentally realize (due to the 
necessity of handedness-preserving mirrors or ring cavities). As such, we expect upcoming 
developments to be particularly expeditious for 2D chiral polaritons. Our submission lays the 
groundwork for this line of inquiry, and as such we believe that it bears a high level of novelty. 
 
 
Other changes made to the manuscript 
 

• Changes have been made in order to comply with the Nature Communications 
guidelines. 

• Various typos have been corrected. 



REVIEWERS' COMMENTS

Reviewer #2 (Remarks to the Author):

Following the first round of the review the manuscript did an overall of part of the paper, such as 

the three-state approximation, and rewrote and added sections where needed. This simplified and 

de-convoluted some parts which were, at first, difficult to understand. 

The response to my questions were answered, and I acknowledged the other reviewer’s excellent 

question and remarks. The essence of the paper which is to utilize 2D chirality as a tool to 

implement chirality in polaritonic systems and the design of general rules is, to my knowledge, 

never formally discussed this way. 

Reviewer #3 (Remarks to the Author):

In this revision of their manuscript “2D chiral polaritons based on achiral Fabry–Perot cavities 

using apparent circular dichroism” Salij et al., in my opinion, have addressed technical and specific 

points raised by all three referees, and improved presentation of the manuscript to some degree. 

The conclusions are original, and overall this a well-executed theoretical study. 

Nevertheless, I have to point out that, in my opinion, this manuscript does not offer the degree of 

novelty and significance that would justify its publication in Nature Communications. Although it is 

the first work to present the theoretical underpinnings of “2D chiral polaritons”, as the authors 

claim, I find the system they analyze rather synthetic. The findings about this class of optical 

systems, in my opinion, do not present the kind of scientific knowledge and findings that typically 

merits publication in Nature Communications. 

The manuscript does create an impressions of a very well written research article, which would be 

suitable for a more specialized journal.
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