1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please use American English throughout.

We appreciate the editor’s comment. We have fixed the grammar issues and used American English throughout the manuscript. 

2. Please ensure that all abbreviations are defined during the first-time use.

We carefully ensured that the abbreviations are defined the first time they are stated in the manuscript. 

Detailed changes are: 
Line 33-34: scanning transmission electron microscopy (STEM);
Line 72: we used cryogenic-STEM instead of abbreviated cryo-STEM;
Line 97: annular dark field (ADF)/annular bright field (ABF);
Line 244: 2D-Gaussian multi-peak fitting (mp-fit).

3. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets, alphabets, or dashes.

Thank you for pointing this out.  We have fixed the numbering in the protocol section based on your suggestion. We also removed all bullets in numbering to be consistent. Please see the protocol section from line 91 to line 394. 

4. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.) with all possible details associated with it. The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”

Thank you for the comment. We have made the changes based on your comment. All sentences in the protocol section are now in the imperative tense. The usage of “could be”, “should be” and “would be” is avoided. The only place we used the phrase “should be” is in the note of step 1.1.6 (line 140 and line 143) to suggest to the reader the optimal action. 

We wrote: 
“The images should be taken using the same imaging condition except for the scanning directions. “, and “… one should be mindful of beam damage on the sample during successive scanning of the same region.” 

5. The Protocol should contain only action items that direct the reader to do something.

As mentioned in the response to comment #4, only the imperative tense is used when writing the protocol step. Only actions are written in the protocol sections, and all sentences that are not specific action items are written as “note” to complement the actions.

6. Please add more details to your protocol steps. e.g., how do you perform the alignment?

Regarding the TEM alignment in comment #6, we have made general comments regarding the general alignment of the microscope as well as minimizing the aberrations.  TEM alignment is a very complicated and lengthy process and involves numerous steps. In addition, the alignment process can be slightly varied from one instrument to the other based on the manufacturer. Therefore, we did not provide details on the alignment step and mainly stated the overall steps.

Here is what we wrote in protocol 1.1.3 (line 115 - 120): 

1.1.3 Align the microscope and tune the aberration correctors to minimize the lens aberrations as much as possible. 

Note: try to test the resolution by acquiring a few S/TEM images on a standard sample to confirm the spatial resolution can resolve the specific crystal structures and further fine-tune the aberrations in the image.


7. What is the sample used in your experiment? How do you apply various image deionizing techniques in your experiment, how do you extract atom position and perform refinement, etc.
8. Please ensure you answer the “how” question, i.e., how is the step performed? This can be done by mechanical actions, button click in the software (“Click”, “Select”, etc.), knob turns (turn “On” the red knob, etc.).

Dear editor, here is a combined response to your comments 7 and 8 since they are closely related. In comment 7, you suggested adding more details to the protocol steps. Based on your comment, we included the specific actions mainly needed for data processing and details on operation in the note section. The specific actions in the protocol focus on the “how” question as you suggested in comments 7 and 8.  We have included details on the operation in the note section which is stated below: 

1) the precautions: the cautions needed for operations. For example, in step 1.1.6, we first wrote the action for taking STEM images (line 136): 

“1.1.6 Acquire STEM images with different scanning directions to correct for potential drift during acquisition. First, acquire an image and then take the second one from the same region immediately after rotating the scan direction by 90°.

Then we noted the precautions during the acquisition for readers to get the optimal results (line 140 - 148): 

“The images should be taken using the same imaging condition except for the scan directions. The purpose of this step is to feed the rotated images to the drift correction algorithm developed recently17. One can also input more than two images with more varying scanning directions (with arbitrary angles) into the algorithm. However, successive scanning of the same region may lead to lattice damage or drift in that area.  Additionally, it is recommended that the scan direction and the low index lattice planes not maintain parallel or perpendicular directions with each other and instead maintain oblique angles. If the scan direction coincides with certain horizontal or vertical features (lattice planes, interfaces, etc..), the drift along the direction of the strong vertically/laterally varying features may cause artifacts during image registration”

2) the explanations: the reason or theory behind the operations. For example, in step 2.3, we first wrote the action “Click” for refining atom positions by fitting a 2D-Gaussian (line 231): 

“2.3 Click on the “Refine Positions” button in the EASY-STEM app to refine atom positions with 2D-Gaussian fitting..”

Then we noted the algorithm for this Gaussian fitting and how to define the refined atom positions (Line 236): 

“Note: After obtaining the initial atom positions and indexing the atoms in the image, a 2D-gaussian fitting around each atomic column needs to be applied to achieve the sub-pixel level precision in the analysis. Using this algorithm, it is possible to first crop an area in the image around each initial atom position in the image and then fit a 2D-gaussian peak in the cropped image. We then use the centers of the fitted 2D-gaussian peaks as the refined atom positions.” 

9. Please include a single line space between each step, substep, and notes of the protocol section.

Thank you for the note. We have included a single line space between each step, sub-step, and notes. 

10.  Please do not abbreviate the journal titles in the manuscript text.

Thank you for the note.  We will not abbreviate the journal title in the manuscript text. 

Regarding the video 

1. Please increase the homogeneity between the video and the written manuscript. Ideally, all figures in the video would appear in the written manuscript and vice versa. The video and the written manuscript should be reflections of each other.

We appreciate the suggestion from the editors. We have improved the homogeneity between the video and the manuscript and ensured that all figures appear in both the manuscript and the video.  

2. Furthermore, please revise the narration to be more homogenous with the written manuscript. Ideally, the narration is a word-for-word reading of the written protocol.

Thank you for your suggestion. We made a major overhaul of the narration in the video and drastically increased the similarity between the narration and the written protocol. The narration is now almost a word-for-word matching of the protocol section. 

3. Please do not use personal pronouns in the narration.

We removed all use of personal pronouns in the narration. 

4. Please ensure that protocol subheadings are the same both in the text protocol and the video protocol. 

We have ensured the consistency of the subheading text between the text protocol and video protocol. 

5. Please incorporate jump cuts/crossfades (as applicable) instead of bringing in the shots from the left.

Thank you for the note. All transitions between the clips in the video are changed to jump cuts and crossfades. 

6. Please ensure that the narration matches the shots being shown in the video.

Thank you for the note. We carefully examined the video and made sure the narration matches the shots. 



7. Please ensure the representative result section is the same in the video and in the text. Please ensure all figures showing representative results are present both in the text and in the video.

Thank you for the note. We have ensured the figures showing the results are present both in the text and in the video. 

8. Voice-over sounds very compressed, especially in the results section. Please clean it up if possible. 

Thank you for the note. We remade the audio files in the video and used an upgraded microphone for the recording. The audio should be much cleaner than the previous version. 
