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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
2. Does your protocol include software usage? Yes
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 are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.2 – 2.5
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
Step 2.5 is the most important steps in the protocol section. The most important factor is intensity of the spectrum should be enough.
5. Will the filming need to take place in multiple locations? (Y/N)
[bookmark: _GoBack]

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

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Tianzhuo Zhao: We have realized industrial on-line monitoring of molten alloys component by laser-induced breakdown spectroscopy. By this technology, main and trace element of the molten alloys can be analyzed in real-time [1].
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Tianzhuo Zhao: A vacuum induction melting furnace can smelt for alloy refining, and it is the most popular method for refining alloys. Analysis of molten material contents during the course of industrial processes can effectively improve the product quality [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Tianzhuo Zhao: LIBS has the advantages of fast and long-distance analysis. It is a good method to realize on-line ingredient analysis for industrial application [1]. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.4. Tianzhuo Zhao: Demonstrating the procedure will be Xin Li and Shenghai Zhao, a PhD student and a technician from my laboratory [1] [2].
  
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Section - Protocol
2. First Section of Protocol
2.1. To begin this procedure, analyze the standard samples and construct the calibration curve of the quantitative analysis as outlined in the text protocol [1]. Then, put the unknown sample into the smelting system [2].
2.1.1. MED: Talent, at a workstation computer, reviews/constructs a calibration curve. Alternatively, any action taken when analyzing the standard samples or constructing the calibration curves can be filmed for this shot.
2.1.2. MED: Talent puts the unknown sample into the smelting system.
2.2. Vacuum the experimental system [1]. Increase the smelting current until the unknown sample is molten [2]. The melting temperature is approximately 1700 degrees Celsius and the melting time is approximately 45 minutes [3].
2.2.1. MED: Talent vacuums the system.
2.2.2. MED: Talent increases the smelting current.
2.2.3. CU: Close up through the window on the furnace, showing the sample as it is heated.
2.3. Next, open the laser generator and realize the pulse laser output using a pulse width of 20 nanoseconds, a frequency of 5 Hertz, and an energy of 90 milliJoules for each pulse [1-TXT]. 
2.3.1. MED: Talent opens the laser generator and sets the pulse input parameters. TEXT: Pulse width: 20 ns; Frequency: 5 Hz; Energy of each pulse: 90 mJ.
2.4. Open the spectrometer and the spectrum deposit software [1], and determine the spectrum using a spectral range of 190 nanometers to 600 nanometers, a resolution of 0.06 nanometers at a wavelength of 200 nanometers, and an integration time of 10 milliseconds [2-TXT].
2.4.1. MED: Talent opens the spectrometer and the spectrum deposit software.
2.4.2. SCREEN: *To be provided by authors: Screen capture video showing the parameters being entered and the spectrum being obtained. Authors: Please upload all screen capture videos to your project page. TEXT: Spectral range: 190 – 600 nm; Resolution: 0.06 nm; Integration time: 10 ms.
2.5. After this, adjust the laser focusing position and optimize it until the strongest spectrum signal is attained [1-TXT]. Determine the laser breakdown spectrum, taking note that each laser pulse generates a frame of the spectrum, and that 20 frames of the spectrum are obtained and averaged for the analysis [2].
2.5.1. MED: Talent adjusts the laser focusing position. TEXT: Value of highest peak should exceed 10,000. 
2.5.2. SCREEN: *To be provided by authors: Screen capture video showing the process of the laser focusing position being adjusted and showing the intensity change of the spectrum signal. Authors: Please upload all screen capture videos to your project page.
2.6. Tianzhuo Zhao: Intensity of plasma spectrum signal is an important factor to get good precision of quantitative analysis. In our experience, the value of the highest peak should exceed 10000 [1]. {Comment: This step is introduced by Xin Li}
2.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot while looking slightly off-camera.
2.7. For spectrum pretreatment, perform background correction – such as deleting the background effect caused by braking radiation – to perform spectrum fitting [1-TXT]. Then, perform analysis elemental concentration by the internal standard method from the calibration curve [2].
2.7.1. SCREEN: *To be provided by authors: Screen capture video showing background being corrected. Even if no steps are directly taken, any change or visual shown in the software should be recorded. (Alternatively, if the screen capture cannot be recorded or does not show anything of interest, instead film the talent at the computer as they perform background corrections). Authors: Please upload all screen capture videos to your project page. TEXT: See text for details on performing background correction. 
2.7.2. SCREEN: *To be provided by authors: Screen capture video showing the analysis elemental concentration being performed. Alternatively, show the calibration curve. (If neither of these software visuals can be recorded, or if neither is visually informative, instead film a shot of the talent at the computer as they perform the analysis). Authors: Please upload all screen capture videos to your project page. 



Section – Results
3. Results: Quantitative Analysis of Vacuum Induction Melting
3.1. In this study, 10 nickel-based alloy samples are used to construct internal-standard calibration curves. Nickel is the internal standard element [1], and the calibration curves for copper [2], titanium [3], molybdenum [4], aluminum [5], and chromium are shown here [6].
3.1.1. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Show all of these figures on screen – preferably in two rows, with 3 in the top row and 2 in the bottom row. For the purposes of this section of the results, the specifics of the curves are not as important as showing them at the same time to indicate how they are similar.
3.1.2. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Emphasize Figure 2.
3.1.3. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Emphasize Figure 3.
3.1.4. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Emphasize Figure 4.
3.1.5. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Emphasize Figure 5.
3.1.6. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Emphasize Figure 6.
3.2. The calibration curves all show a near-linear relationship between the concentration of the element and the peak intensity [1]. All signal peaks are filtered by the signal intensity, the central of wavelength, and the Lorenz fitting effect [2].
3.2.1. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Emphasize the red line (the calibration curve itself) in each figure showing that they are all linear. Hold this emphasis for 3.2.2.
3.2.2. LAB MEDIA: Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6. Video Editor: Hold the emphasis from 3.2.1 for this voiceover narration.
3.3. The limit of detection for each element is calculated according to the standard of International Union of Pure and Applied Chemistry [1].
3.3.1. LAB MEDIA: Table 8.



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
4.1. Tianzhuo Zhao: Experimental results have shown that this technology can be used on industrial vacuum melting production, and the major components of molten alloys can be quantitatively analyzed [1].
4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot while looking slightly off-camera.
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