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REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author): 

I thank the authors for their response to my questions and apologize for the tardiness of my report. 

I think the manuscript has improved. But I am of two minds whether to recommend publication. On one 

had it is nice that that they employ their spectral localizer technique. Moreover, they use these results in 

a, albeit artificial, setup. On the other hand one may question whether observing this bound state in 

[indeed] a metallic phase in a highly controllable system is of the importance to warrant publication in 

Nature communications. 

Although most issues have been resolved I am still not entirely convinced on the prominent role of K-

theory in the paper. Indeed in the end the paper is about a bound state that is diagnosed with the 

spectral localizer technique and the role of K-theory is not that on the foreground as suggested. 

Moreover, in the blue text the authors argue that the spectral localizer ascertains which state is trivial if 

there a multiple wannier vacua [read as in the ssh model]. I can see this because one fixes the boundary 

conditions [in fact choosing the origin]. But this choice is relative in the sense that it can be altered. The 

winding of one phase becomes winding in the other. The point is that the BBC is thus relative [to taking 

an origin] and hence statements as “THE trIvial limit” see also line 247 are in some sense obscure. 

Finally, although I think that the concept of spectral localizers is insightful the idea that the commutator 

of H and X_j shows the obstruction still seems to also be tractable to irreps. Indeed if I know the 

complete irrep configuration I think one can also derive the obstruction. Indeed, the gapless phases can 

be seen in the phase diagram as the borders between changing the irreps, see also sec IV of added ref 

28. All in all I fully understand the case of the authors that they employ their nice technique but it does 

put in perspective if this route is essential and not another manner to evaluate a bound state in a 

metallic system. This is important as then the case for recommending would be more on the 

experimental implementation of this metallic phase, which is slightly less influential as the current draft 

suggest. However, I think it would be fair to have the authors comment on that. 



Reviewer #2 (Remarks to the Author): 

This paper partly demonstrates the theoretical model in Ref. 1, where the 2D Haldane lattice is coupled 

to a single-band triangular lattice. In this paper, the considered system simply couples to a one-

dimensional SSH chain with another resonator chain. This manuscript claims the observation of 

topological metal in an acoustic metamaterial. This work is more advanced in the perspective of 

mathematical skills, but does not reveal novel physical properties. Therefore, this reviewer finds that 

this manuscript is not suitable for the high quality Nature Communications publication. 

The reviewer would like ask more questions: 

How do the authors define a topological metal here? The definition of topological metal and semi-metal 

is not clear in the manuscript. There is only one sentence about the minimal dimension of Fermi surface, 

which is not clear and intuitive. As for the extended SSH system in the manuscript, the characteristics of 

topological metal are not clearly expressed. The minimal dimension of Fermi surface of the system is not 

mentioned to further verify the topological metal. In addition, the authors claim that develop a new 

experimental modality, but this important message is not very clear in the manuscript. How can the 

experimentally measured domain boundary localized modes be verified to be topological, and the 

system can be characterized as topological metal? For experimental data, the frequency ranges in Figure 

2 and Figure 4 are different. Are their system parameters consistent? What are the experimental setup 

differences between Figure 2 and Figure 4? The frequency ranges of simulation and experimental results 

in Figure 4 do not match. 

Reviewer #3 (Remarks to the Author): 

The work presents topological interface mode in a gapless acoustic crystal and interprets this 

phenomenon by using the concept of spectral localizer Inspired by K theory. A 2-layer SSH model is 

constructed as a demonstration of the physical implementation of the proposed experimental protocols. 

The paper is well-organized with nice writing. The theoretical part is solid and may provide a new 

avenue to explore topological metals, while the demonstration of the acoustic “metalized SSH” model is 

not persuasive. I am afraid I cannot recommend it for publication in its current form. 

• The definition of “metal layer” is not convincing. The layer can be regarded as a special case of the SSH 

model or a conventional acoustic crystal, which is not necessarily a metal phase. 

• If the unit size of the “metal layer” change a bit, which is larger or small than the one in “The SSH 

layer”, the band structure with degeneracy at the end of wavevectors remains, but with some frequency 

shift. Thus, the interface mode can be well-isolated from the bulk modes in the “metalized SSH” 



systems. I doubt that this system still can be treated as a “metalized SSH” model and if it is necessary to 

explain it by the theory of “spectral localizer”. 

• It would be good if the coordinate axis can be added to Figures 1a and 1b, providing a better 

illustration of the design. Some of the resonator here tends to be yellow and some of them blue, what is 

the color indicates? Besides, where is the white dotted line mentioned in the caption? Some labels in 

Figure 1c are deformed. In addition, the dimer index is a bit confusing. If each dimer is counted as two, 

why the index starts from ±1 instead ±2? What does “n” indicate in Figure 1d? The position of the 

marker “2mm” is inaccurate and the value is inconsistent with the one mentioned in the caption. 

• For the dispersion, why “frequency^2” is used instead the “frequency” with physical meaning? 

• For Figure 2b, as introduced by the authors, the SSH model consists of 41 resonators with the metal 

layer and the connection removed. Why the resonator index still spans from -41 to 39? 

• It will be good to provide the full term of “BDI” on Line 189. 

• The labels of Equation 4 and the following equations are missing. 

• Please check the typos, e.g., “localizer’r”, “transparentr”. 

















REVIEWERS' COMMENTS 

Reviewer #1 (Remarks to the Author): 

I thank the authors for their insights. I must say I find the quality of the response high.. I agree on the K-

theory answer; I was more trying to point out that in the crystalline context also gapless states can be 

addressed as stated, but am aware that the authors consider the chiral ten fold way class. 

The theory is well fleshed out and matches the expertise of the authors. For publication I am still of two 

minds. The theory itself does not match this journal but of course is backed by an experimental part. The 

fact that the experiments are reported makes the paper more suited. However the SSH model and 

‘topological metal’ phase still raises concern, as brought up before and also by the other referees, given 

the many works on this simple model [albeit that the authors slightly extend]. As a result I could see the 

sum of parts could be agreeable for publication although it is also true that the strongest part of the 

paper, being the theory, in itself would not be suited [also published in the related works] and that the 

extended SSH model is not very convincing in terms of novelty. 

Reviewer #2 (Remarks to the Author): 

The author has already answered the question, resolved my doubts, and I agree to publish this article. 

Reviewer #3 (Remarks to the Author): 

The changes the authors made have improved the manuscript and the response has addressed my 

previous concerns. I would like to provide my recommendation for its publication. 



Dear Dr. Jakub Jadwiszczak,

We greatly appreciate the reviewers’ thorough reports and thank them for their time spent helping us
improve our study. Below, we have reproduced their brief reports for the revised manuscript. Additionally,
all edits to the manuscript to make those changes asked for in the editorial requests document are marked
in blue in the revised version.

Thank you,

Wenting Cheng, Alexander Cerjan, Ssu-Ying Chen, Emil Prodan, Terry A. Loring, and Camelia Prodan

Reviewer 1:

I thank the authors for their insights. I must say I find the quality of the response high.. I agree on
the K-theory answer; I was more trying to point out that in the crystalline context also gapless states can be
addressed as stated, but am aware that the authors consider the chiral ten fold way class.

The theory is well fleshed out and matches the expertise of the authors. For publication I am still of
two minds. The theory itself does not match this journal but of course is backed by an experimental part.
The fact that the experiments are reported makes the paper more suited. However the SSH model and
‘topological metal’ phase still raises concern, as brought up before and also by the other referees, given the
many works on this simple model [albeit that the authors slightly extend]. As a result I could see the sum
of parts could be agreeable for publication although it is also true that the strongest part of the paper, being
the theory, in itself would not be suited [also published in the related works] and that the extended SSH
model is not very convincing in terms of novelty.

We thank the reviewer for their time and constructive feedback that enabled us to significantly improve
the manuscript.

Reviewer 2:

The author has already answered the question, resolved my doubts, and I agree to publish this article.

We thank the reviewer for their time and constructive feedback that enabled us to significantly improve
the manuscript.

Reviewer 3:

The changes the authors made have improved the manuscript and the response has addressed my
previous concerns. I would like to provide my recommendation for its publication.

We thank the reviewer for their time and constructive feedback that enabled us to significantly improve
the manuscript.
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