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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy?  N 
2. Does your protocol include software usage?  Y. The data acquisition software of IONTOF SIMS is illustrated.
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
3. Which steps from the protocol section below will viewers benefit most from having filmed? 2.5, 2.6 (2.6.1 only), 2.8 (2.8.2 only)
Locating ROIs, conducting mass calibration, and identifying peaks are very important steps demonstrated in this work. The steps include the following: 2.5, 2.6, 2.8, 2.13 (screen capture)
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.5, 2.6 (2.6.1 only), 2.8 (2.8.2 only)
Locating ROIs is the most challenging aspect of this procedure due to the use of the top-mount sample holder.  To prevent the extraction cone from hitting the sample, move the joystick slowly when adjusting the z direction and monitor the distance between sample surface and the extraction cone through the main chamber window.  Steps associated with locating the ROIs include the following: 2.5, 2.6, 2.8
5. Will the filming need to take place in multiple locations?  Y
If yes, how far apart are the locations? The instrument portion will be filmed in the laboratory at BSF 1233.  The interview portion will be filmed in a conference room at either BSF or CSF, an office building adjacent to the laboratory.  A short 5 min walk is expected between the two locations. 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look. (Please note that the dedicated author webpage has sound.)
REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
Jennifer Yao: This approach reveals the corrosion process at the metal-paint interface, providing insight into mechanical and chemical changes at the interface with high surface sensitivity. [1]
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Xiao-Ying Yu: Time-of-flight secondary ion mass spectrometry, or ToF-SIMS, is a powerful surface tool. It provides chemical maps with high lateral and mass resolution and allows effective characterization at the metal-paint interface. [1]
1.1.2. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
Zihua Zhu: An important tip that a new practitioner should know is to ensure that the sample does not touch the extraction cone to avoid potential damage to the instrument. [1]
1.1.3. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
[bookmark: _Hlk3468315]Anthony Guzman: The visual demonstration of this method is critical for researchers who are new to ToF-SIMS and will help them with the fundamental analysis process. [1]
1.1.4. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Authors: Some statements have been moved to the conclusion to accommodate limits on the number of statements given by each speaker in the introduction.



Section - Protocol
Author comment: We didn’t record the screen using the screen recorder software, but I can send you the screenshots of the software GUI if needed.
In addition, during the filming, one of the staff’s access badge was exposed. Please either cut that part or blur the badge; otherwise, the film may not be posted on line due to our strict badge policy.

2. Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS) Analysis of the Metal-Paint Corrosion Interface
To begin, load the prepared salt-exposed and air-exposed samples into the instrument loadlock. [1] Pump down the loadlock, transfer the samples to the main chamber, [2-TXT] and wait until the chamber is at or below 10-8 millibars (mill-ih-bars /ˈmɪl ɪˌbærs/). [3]
2.1.1. MED: Talent mounts the interface assembly on a Topmount sample holder. Videographer: Please get at least 9-10 seconds of footage for this shot.
2.1.2. WIDE: Talent moves the sample from the loadlock into the instrument main chamber and the main chamber is remained at high vacuum. TEXT: See text for sample preparation and loading
2.1.3. MED-Over shoulder: An over-shoulder view of the instrument software showing the main chamber at/below 10-8 millibars. (If this is shown on a manual gauge, please instead get a shot of the gauge showing the appropriate pressure.)
Then, power up the liquid metal ion gun, or LMIG (L-mig /mɪg/); the analyzer; and the light source. Set the primary gun as LMIG with the preferred metal Bismuth /ˈbizməTH/, and start the LMIG using predefined spectrometry (spek-trom-eh-tree /spɛkˈtrɒm ə triː/) settings. [1-TXT]
2.2.1. SCREEN: To be provided by the authors – Click the LMIG, Analyzer, and Illumination boxes in the Power Control window. Then, use the cursor to briefly (~1 second) point out the LMIG and Bi3+ (Bismuth three plus) selections under Primary Gun, click the box next to LMIG, open the Instrument window, click the LMIG tab, click Source, and click Start LMIG. In the pop-up window, select the predefined spectrometry settings file and click Open. Authors, please upload this screen capture to your project page. TEXT: See text for all instrument settings
Video Editor: Please wait to show the text overlay until “Start the LMIG…” in the voice-over.
Due to the restriction of installing the software on our instrument computer, we are unable to provide the screen record. Therefore, the steps labelled with “SCREEN” were videotaped instead of using screen recorder software.
Next, use either software or manual controls to move the sample stage to the Faraday (fa-ruh-day /ˈfæ rəˌdeɪ/) cup. [1] Then, auto-align the ion beam. [2]
2.1.4. SCREEN: To be provided by the authors – In the Navigator GUI, select Faraday Cup in the Cursor Position drop-down menu and click Go to start moving the stage to the Faraday cup. Authors, please upload this screen capture to your project page.
Authors: If you would prefer to show this by manually moving the stage with the joystick, please ask the videographer to film this as a MED (medium zoom) shot instead and please note this in the script.
2.1.5. SCREEN: To be provided by the authors – Now showing the stage positioned in the Faraday cup under either the Macro or Micro view, click the Gun subtab and click C to start the auto-align. Authors, please upload this screen capture to your project page.
After that, start measuring the target current at the Faraday cup and select Direct Current. Click X Blanking and adjust it until the target current is maximized. Then, repeat the process with Y Blanking. Stop the measurement when finished. [1]
2.1.6. SCREEN: To be provided by the authors –, Click the Pulsing subtab, click the Start button, and check the DC box. Then, click the Focus subtab, click X Blanking, and adjust the X Blanking value until the target current is maximized. Then, click Y Blanking, adjust the value until the target current is maximized, and click Stop. Authors, please upload this screen capture to your project page.
Next, guided by the view through the main chamber window, slowly lower the sample stage [1] until the top of the sample is lower than the bottom of the extractor cone. [2]
2.1.7. MED: Talent presses the Z button on the joystick control panel and uses the joystick to start lowering the sample stage while monitoring the stage through the main chamber window.
2.1.8. CU: A view through the main chamber window of the sample stage and cone once the stage is lower than the cone.
Then, position the stage under the cone so that the interface assembly is visible in the macro view in the software. [1] After that, set the instrument to detect negative ions. Load the desired analyzer settings and activate the analyzer. [2]
2.1.9. 2.6.1.1. [Split Shot] MED: Talent presses the X or Y button on the joystick control panel and moves the joystick in the X or Y direction.
2.6.1.2. [Split Shot] Bring the interface assembly into view in the Macro view in the Navigator GUI.
2.1.10. SCREEN: To be provided by the authors – Select Negative from the drop-down menu under Instrument Setup (or use the cursor to quickly point it out if it is already selected). Then, click the Load icon under Settings, select the analyzer settings file, click Open, select Analyzer in the pop-up window, and click Selected. Authors, please upload this screen capture to your project page.
Next, switch to the micro-scale view and set the raster (rast-er /ˈræst ər/) field of view to 300 by 300 micrometers. Then, set the signal to Secondary Ion, the raster size to 128 by 128 pixels, and the raster type to Random. [1]
2.1.11. SCREEN: To be provided by the authors – Select Micro view in the Navigator window, right-click the SE/SI Primary Gun window, go to Specify Raster Field of View, and select 300 x 300 µm. Then, select SI, 128 x 128, and Random from their respective drop-down menus. * Then, click the black triangle (“play”) button and the Adjust SI button and use the cursor to point out the round SI image of the ROI (R-O-I). Authors, please upload this screen capture to your project page.
Authors: Please note the time in the 2.7.1 screen capture video when you clicked the black triangle button: _____
Video Editor: Please transition from step 2.7 to 2.8 at the timestamp above.
Adjust the secondary ion image of the ROI (R-O-I) [1] by slowly moving the sample stage vertically until the image is centered on the crosshair in the Navigator GUI. [2] 
2.1.12. The 2.7.1 screen capture footage starting from ‘Then, click the black triangle…’ (see above timestamp).
2.1.13. MED: Talent presses the Z button on the joystick control panel and slowly moves the joystick to bring the round shape to the center of the crosshair.
[bookmark: _Hlk3468463]Jennifer Yao: Do not move the joystick handle down too quickly when adjusting the z direction. Otherwise, the extraction cone will hit the stage and get damaged. [1]
2.1.14. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
After that, use DC (D-C) cleaning to remove the gold coating and surface contaminants (kun-tam-ih-nents /kənˈtæm ə nənts/). Once the sample surface is clean, [1] enable charge compensation and load the desired flood gun settings. Then, re-focus the secondary ion image on the ROI. [2]
2.1.15. SCREEN: To be provided by the authors – Uncheck Adjust SI, click the square button, select SE from the drop-down menu, check the DC box in the Fpanel, and click the black triangle. Authors, please upload this screen capture to your project page.
2.1.16. SCREEN: To be provided by the authors – Check the Flood Gun box, click the Load icon, select the flood gun settings file, click Open, click Selected, and click OK. Authors, please upload this screen capture to your project page.
Once it is focused, increase the reflector voltage until the secondary ion image disappears. Then, decrease the voltage by 20 volts and stop the adjustment. [1]
2.1.17. SCREEN: To be provided by the authors – Click the Analyzer/Main button, click the TOF subtab, click Reflector, and click right of the bar until the round SI shape disappears. Then, decrease the reflector voltage by 20 V, uncheck the Adjust SI button, and click the black square button. Authors, please upload this screen capture to your project page.
Next, open the mass spectrum and imaging windows, and display the ROI of the metal-paint interface. Start a quick scan, and stop the scan once a spectrum appears. [1]
2.1.18. SCREEN: To be provided by the authors – Click the Spectrum and Image icons in the Fpanel, select Micro view, click the triangle button to run a quick scan, and click the red square to stop the quick scan once a SIMS spectrum appears. * 
2.1.19. Author comment: Added this step to separate the procedure from 2.12.1 Click the Spectrum menu, click Mass Calibration, click a peak, and add the formula in the mass calibration window. Authors, please upload this screen capture to your project page.
Authors: Please note the time in the 2.12.1 screen capture video when you opened the Spectrum menu: _____
Video Editor: Please transition from step 2.12 to 2.13 at the timestamp above.
Then, in the mass spectrum window, select the known peaks in the mass spectrum from the quick scan, and fill in the formulas. [1] After that, add the peaks of interest to the peak list. [2]
2.1.20. The 2.12.1 screen capture footage starting with ‘Then, click the Spectrum menu…’ (see above timestamp).
2.1.21. SCREEN: To be provided by the authors – Click a peak of interest in the spectrum and click Add Peak. Authors, please upload this screen capture to your project page.
Open the measurement window, set the raster type to random, the size to 128 by 128 pixels, and the rate to one shot per pixel. Set the instrument to perform 60 scans and begin the measurement. [1]
2.1.22. SCREEN: To be provided by the authors – With all peaks of interest now added to the list, click the red triangle button in the Fpanel to open the Start Measurement window, set the raster to random, 128 x 128 pixel, and 1 shot/pixel, set the number of scans to 60, click OK, and show the mass spectrum acquisition starting. Authors, please upload this screen capture to your project page.
Save the completed spectrum afterwards. Then, name and save the ROI location. Move the stage to locate new ROIs to analyze. Next, load the desired high-resolution SIMS (sims /ˈsɪmz/) imaging settings for the LMIG. [1]
2.1.23. SCREEN: To be provided by the authors – Save the acquired mass spectrum, go to the Navigator GUI, click +, name the ROI, click the Stage Pos button, and click OK to save the ROI location. 
2.1.24. [bookmark: _GoBack]Author comment: Separated this step from 2.15.1  Click the Load icon in the Fpanel, select the imaging settings file, click Open, select LMIG in the Categories to Load window, and click Selected. Authors, please upload this screen capture to your project page.
Move the sample stage to the Faraday cup and re-align and re-focus the ion beam for imaging. [1] Then, move the stage back to the saved ROI position. [2] Adjust the reflector voltage, acquire a quick spectrum, and perform mass calibration. [3]
2.1.25. SCREEN: To be provided by the authors – In the Navigator window, select Faraday Cup and click Go. Authors, please upload this screen capture to your project page.
2.1.26. SCREEN: To be provided by the authors – With the stage now in the Faraday cup and the beam re-aligned and re-focused for imaging, select the saved ROI position from the drop-down menu in the Navigator GUI and click Go. Authors, please upload this screen capture to your project page.
2.1.27. SCREEN: To be provided by the authors – With the ROI displayed in Micro view, click the triangle button to start the quick scan, click the red square to stop the quick scan when the spectrum appears, and open the Mass Calibration window. Authors, please upload this screen capture to your project page.
Then, set the raster type to random, the size to 256 by 256 pixels, and the rate to one shot per pixel. Set the number of scans to 150 and run the image acquisition. [1] When finished, export the data, remove the sample, and shut down the instrument. [2]
2.1.28. SCREEN: To be provided by the authors – With the calibration peaks and the peaks of interest already selected and defined, click the red triangle button in the Fpanel to open the Start Measurement window; set the raster configuration to random, 256 x 256 Pixel, and 1 shot/pixel; set the number of scans to 150; and click OK to start the image acquisition. Authors, please upload this screen capture to your project page.
2.1.29. MED: Talent clicks File in the Spectrum window, clicks Export, names the spectrum file, selects the folder to save the file to, and clicks OK.



Section – Results
3. Results: Comparison of Corroded and Non-Corroded Aluminum-Paint Interfaces
[bookmark: _Hlk479690597]Secondary ion mass spectrometry showed small aluminum oxide (ox-ide /ˈɒks aɪd/) [1] and oxyhydroxide (ox-ee-hy-drox-ide /ˌɒks iː haɪˈdrɒks aɪd/) peaks at the aluminum-paint interface [2] of a sample exposed only to air, indicating mild corrosion. [3]
3.1.1. LAB MEDIA: Figure 3b – Video Editor: On “aluminum oxide”, highlight ‘Al3O5- (m/z- 161)’, the arrow under it, and the small lump that the arrow points to (the peak for the aluminum oxide compound).
3.1.2. LAB MEDIA: Figure 3b – Video Editor: Please maintain the highlighting from before, and also highlight ‘Al2O4H- (m/z- 119)’, the arrow under it, and the short line that the arrow points to (the peak for the aluminum oxyhydroxide compound).
3.1.3. LAB MEDIA: Figure 3b – Video Editor: Highlight ‘Al in Air’ in the upper right of the figure.
In contrast, a sample treated with salt water [1] had much larger peaks [2] and additional oxyhydroxide species. [3] This was consistent with the salt water-treated sample having experienced more severe corrosion [4] than the sample exposed only to air. [5]
3.1.4. LAB MEDIA: Figure 3a – Video Editor: At the beginning of “a sample…” in the voice-over, highlight ‘Al in Salt Solution’ at the upper right of the figure.
3.1.5. LAB MEDIA: Figure 3a – Video Editor: Highlight the ‘Al3O5- (m/z- 161)’ and ‘Al2O4H- (m/z- 119)’ labels, the arrows under them, and the lines that those arrows point to.
3.1.6. LAB MEDIA: Figure 3a – Video Editor: Highlight the ‘Al2O5H3- (m/z- 137)’ and ‘Al3O6H2- (m/z- 179)’ labels, the arrows under them, and the short lines that those arrows point to (the peaks for the new oxyhydroxide compounds).
3.1.7. LAB MEDIA: Figure 3 – Video Editor: Emphasize Figure 3a.
3.1.8. LAB MEDIA: Figure 3 – Video Editor: Emphasize Figure 3b.
2D molecular images confirmed that [1] the aluminum oxide [2] and oxyhydroxide species [3] were much more prevalent (prev-uh-lent /ˈprɛv ə lənt/) in the sample that had been treated with salt water. [4]
3.1.9. LAB MEDIA: Figure 4 – Video Editor: Label 4a ‘Al in Salt Solution’ and 4b ‘Al in Air’. Please maintain these labels throughout showing Figure 4 (3.3.1-3.3.4).
3.1.10. LAB MEDIA: Figure 4 – Video Editor: Emphasize the left two images and the ‘m/z- 161 Al3O5-’ label over them.
3.1.11. LAB MEDIA: Figure 4 – Video Editor: Emphasize the right two images and the ‘m/z- 179 Al3O6H2-’ label over them.
3.1.12. LAB MEDIA: Figure 4 – Video Editor: Emphasize Figure 4a and its added ‘Al in Salt Solution’ label.



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
[bookmark: _Hlk3468806]Xiao-Ying Yu: Understanding surface damage and corrosion development is very challenging. ToF-SIMS is a perfect tool for this application as illustrated in this procedure. [1]
4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Jennifer Yao: In addition to studying the corrosion process, ToF-SIMS has been widely used in material surface characterization in radiological, biological, and environmental samples. [1]
4.1.2. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Jennifer Yao: Please be mindful that the settings of the mass spectrum and image acquisition will vary depending on the types of LMIG, remaining life of the LMIG, and other factors. [1]
4.1.3. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video Editor: Please see step 2.11 for a visual that shows the types of settings that will vary by instrument (the settings not being actively adjusted in that step).
Xiao-Ying Yu: We illustrate in this method that ToF-SIMS is very powerful in revealing the interfacial chemistry at the microscale and providing chemical mapping with high lateral distribution and high mass accuracy. [1]
4.1.4. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Jennifer Yao: The same sample can be analyzed using SEM and XPS to obtain quantitative measurements of the chemical state and confirm morphological features in the corrosion process. [1]
4.1.5. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Zihua Zhu: ToF-SIMS is a surface-sensitive technique. Please always wear gloves and protect the samples that you are handling. [1]
4.1.6. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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