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Reviewers' Comments: 

Reviewer #1: 

Remarks to the Author: 

This manuscript reports an edge-coupled magnetostatic forward volume wave 

bandpass filter fabricated from YIG film grown on GGG substrate with inductive 

transducers. The parameters of the device including the bandwidth, the tunability, and 

the loss are quite impressive. However, this manuscript may not be compelling enough 

for publication in Nature Communications for the following reasons. 

1.This manuscript in its current form is more suitable for IEEE journals due to the lack of 

significance to related fields. Magnetostatic bandpass filter with similar materials and 

performance has been reported years ago. 

2.The authors mentioned that they used finite element simulation. However, I did not 

find any modeling descriptions or simulation results, not in the main text nor in the SI. 

3. There are many gramma errors, such as: 

On line 6 of the first paragraph of section II, “excite” should be “excites”; 

Below Eq. (2), “reflects” should be “reflect”; 

On line 1 on page 3, “represents” should be “represent”, and “frequency” should be 

added behind “resonance”; 

On the last line of the first paragraph of section III on page 4, “with” should be added 

behind “agrees well”. 

4. Fig. 7b and 7c should be in the form of a table. 

Reviewer #3: 

Remarks to the Author: 

This paper demonstrates a novel design and fabrication (micromachining) of edge-

coupled magnetostatic forward volume waves. The filter loss of 6.94dB is quite high, 

and the text explains that the loss is attributed to the gold transducers, however, to 

strengthen the paper more discussion about the YIG loss should be included. A path 

forward to reduce losses should also be discussed. Additionally, a spectrum of the two-

tone linearity should be included to capture any potential limiting behavior of the 

device, especially at such device sizes. All other measurements show unique results for 

this novel filter topology. 
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Reviewer 1: 

This manuscript reports an edge-coupled magnetostatic forward volume wave bandpass filter fabricated 

from YIG film grown on GGG substrate with inductive transducers. The parameters of the device 

including the bandwidth, the tunability, and the loss are quite impressive. However, this manuscript may 

not be compelling enough for publication in Nature Communications for the following reasons. 

 

1. This manuscript in its current form is more suitable for IEEE journals due to the lack of 

significance to related fields. Magnetostatic bandpass filter with similar materials and 

performance has been reported years ago. 

 

 

AUTHOR RESPONSE: 

We respectfully disagree with the reviewer that our results lack significance for related fields. 

Nature family of journals recently emphasized engineering research results are becoming more 

pervasive and impact science and world more directly than ever before [1]. While magnetostatic 

wave bandpass filters have been demonstrated previously [2], [3], [4], [5], [6], [7],  our 

manuscript details an innovative approach using multiple magnetically coupled YIG resonators 

towards a compact bandpass filter on a CHIP with the following advantages: 

• A compact footprint of 870 µm x 740 µm (active area 520 µm x 360 µm) for a 4-pole 

filter which is competitive with state-of-the-art acoustic filters [8]. 

• Control over the filter bandwidth through design of the inter-resonator coupling 𝑀𝑛𝑚 

which is lithographically defined during the ion milling step (see SI 1). 

• Introduction of transmission zeros to the left or right of the passband to minimize 

spurious passbands and enhance selectivity. 

• Independent control over the unit cell resonator allowing geometry optimization to 

maximize quality factor and coupling factor while minimizing spurious resonances. 

 

Figure 1 (SEM is reproduced from Supplementary Information 1) illustrates the significant 

advancement of our technology. Our fabrication process gives precise control of the dimensions 

of the YIG resonators and the spacing between adjacent YIG mesas enabling an edge-coupled 

topology with miniaturized footprint, high selectivity, and suppressed spurious passbands. 

 

Connor Devitt 
Elmore Family School of Electrical and 

Computer Engineering, Purdue University 
t. +1.215.485.2265 
e. devitt@purdue.edu 

Figure 1: Left SEM shows two coupled YIG resonators with 9.8 µm gap and Au transducers in a 2-pole bandpass configuration. 

Right optical microphotograph is the 4-pole edge-coupled bandpass filter with dimensions 870 µm x 740 µm.  
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ACTION TAKEN: 

The introduction section has been expanded to explicitly highlight the advantage of our filter 

technology. 

 

 

  
 

 

2. The authors mentioned that they used finite element simulation. However, I did not find any 

modeling descriptions or simulation results, not in the main text nor in the SI. 

 

AUTHOR RESPONSE:  

We thank the reviewer for identifying this ambiguity. The filters and resonators were simulated 

using Ansys HFSS. Filter geometry, materials, and material thicknesses are provided in the 

“Bandpass Filter Design” section in the manuscript and Supplementary Information 1. The 

material properties of gold, GGG, and YIG are all widely available. The values used in our 

simulations will also be provided in our uploaded data repository on Zenodo upon manuscript 

publication.  

 

ACTION TAKEN: 

The bandpass filter design section been updated to clarify Ansys HFSS is used for finite element 

simulations and to provide the gold transducer geometry. 

 
 

 

3. There are many grammar errors, such as: 

a. On line 6 of the first paragraph of section II, “excite” should be “excites” 

b. Below Eq. (2), “reflects” should be “reflect” 

c. On line 1 on page 3, “represents” should be “represent”, and “frequency” should be 

added behind “resonance” 

d. On the last line of the first paragraph of section III on page 4, “with” should be added 

behind “agrees well”. 
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AUTHOR RESPONSE: 

We thank the reviewer and have corrected the errors in the manuscript. 

 

ACTION TAKEN: 

Line 73 has been updated. 

 
Line 85 has been updated. 

 
Lines 138-139 have been updated. 

 
Lines 199-200 have been updated. 

 
Additional small grammatical mistakes have been corrected. 

 
 

 
 

 
 

 

 

 

4. Fig. 7b and 7c should be in the form of a table. 

 

AUTHOR RESPONSE: 

We thank the reviewer for this suggestion and have moved 7b and 7c into a separate compact 

table. 

 

ACTION TAKEN: 

Figures 7b and 7c have been combined into a single table. 
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The text has been updated to refer to Table I instead of figures 7b and 7c. 

 
 

Reviewer 2: 

This paper demonstrates a novel design and fabrication (micromachining) of edge-coupled magnetostatic 

forward volume waves.  

1. The filter loss of 6.94dB is quite high, and the text explains that the loss is attributed to the gold 

transducers, however, to strengthen the paper more discussion about the YIG loss should be 

included. A path forward to reduce losses should also be discussed. 
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AUTHOR RESPONSE: 

Increasing the gold thickness significantly reduces the out-of-band loss and improves measured 

filter insertion loss (to 2.92 dB for a 2-pole filter). The quoted 6.94 dB of insertion loss is for a 4-

pole filter with 300nm gold electrodes (Fig. 5b). Due to the finite quality factor of each resonator, 

higher-order filters inherently have higher loss.  

 

From the spectrum in Fig. 6b in the text, the total loss peaks at the location of each coupled 

magnetostatic mode for both gold thicknesses. In HFSS simulations, the contribution of each 

material towards the total loss is calculated at the two fundamental coupled magnetostatic wave 

modes. It is observed that the loss is concentrated at the interface between the YIG and Au. 

Through additional optimization using simulations, the interface loss can be reduced while by 

increasing the length of the YIG and insertion loss can be reduced below 2 dB for the 2-pole 

filter. 

 

ACTION TAKEN: 

The section discussing loss has been updated to state the remaining loss is concentrated at the 

Au/YIG interface. A proposed change to the resonator geometry is provided which results in 

lower simulated interface loss and insertion loss. Supplementary Information 3 has been added 

which shows this simulation result. 

 

  

 
 

 

2. Additionally, a spectrum of the two-tone linearity should be included to capture any potential 

limiting behavior of the device, especially at such device sizes. All other measurements show 

unique results for this novel filter topology. 

 

AUTHOR RESPONSE: 

We thank the reviewer for their comment and have included the spectrums from the 

intermodulation distortion measurement in Supplementary Information 2. 

 

ACTION TAKEN: 

Supplementary Information 2 has been included showing the raw uncalibrated filter spectrum at 

two different power levels for the 4-pole filter IIP3 measurements.  
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Reviewers' Comments: 

Reviewer #1: 

Remarks to the Author: 

The revised manuscript has been substantially improved following suggestions on the 

previous version. The added details in the paper allows for better understanding for the 

broader audience, therefore I recommend to publish this manuscript in Nature 

Communications as is. 
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Reviewer 1: 

The revised manuscript has been substantially improved following suggestions on the previous version. 

The added details in the paper allows for better understanding for the broader audience, therefore I 

recommend to publish this manuscript in Nature Communications as is. 

 

AUTHOR RESPONSE: 

We thank the reviewer for their positive comment. 

 

ACTION TAKEN: 

We have expanded the abstract and introduction and added a methods section based on the editor's 

suggestion. 
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