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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
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. Please upload all requested screen captured video files to your project page by the script return deadline.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Please answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed. [1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. Named demonstrator(s) looks up from workbench or desk or microscope and acknowledges camera
1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 30 steps and/or 60 shots. Current script of protocol: XX steps, XX shots.

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Spectrum Engineering Optimized Parameter Selection
2.1. To use simulation to optimize the spectrum engineering parameters [1], model the engineered BGS gSBS(ν,z) using the equations as indicated [2-TXT].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “B-G-S” or “Brillouin gain spectrum”?	Comment by Bridget Colvin: Authors: How do you want our voiceover talent to say this information?
2.1.1. WIDE: Talent at computer, modeling engineered BGS gsbs(vz), with monitor visible in frame
2.1.2. SCREEN: screenshot_1: TEXT:   	and  

2.2. Add random noise with the same level both on the conventional and engineered BGS [1].

2.2.1. SCREEN: screenshot_2

2.3. Fit the conventional noisy BGS with the Lorentzian function and the engineered noisy BGS with the superimposed Lorentzian function [1].

2.3.1. SCREEN: screenshot_3 top left plot

2.4. Determine the peak frequency offset due to the noise for the conventional and engineered BGS [1].

2.4.1. SCREEN: screenshot_3 top right and bottom left plots

2.5. Repeat the random noise addition, Lorentzian function fitting of the conventional and engineered noise, and peak frequency offset determination for N=500 [1].

2.5.1. SCREEN: screenshot_3

2.6. Collect all of the peak frequency offsets Δfci and Δfpi for the conventional and engineered BGS in the ith process, respectively [1].	Comment by Bridget Colvin: Authors: Please define.	Comment by Bridget Colvin: Authors: Please define.	Comment by Bridget Colvin: Authors: Please define.

2.6.1. SCREEN: To be provided by Authors: Peak frequency offsets being collected

2.7. Then use the formula to calculate the ratio of the standard deviation of the noise-induced BFS (Brillouin frequency shift) estimation errors [1] and plot n as a function of m and d to find the minimum value n-minimum and the corresponding m and d [2-TXT].

2.7.1. SCREEN: To be provided by Authors: ratio being calculated
2.7.2. BLACK TEXT OVER WHITE VIDEO:	 	
3. [bookmark: _Hlk33525160]Conventional Brillouin Optical Time-Domain Analyzers (BOTDA) Setup Preparation and Testing 	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “Brillouin optical time-domain analyzers” or “B-O-T-D-A”?

3.1. To set up a conventional BOTDA, first connect the 10% OC (O-C) output with the polarization scrambler [1]. To avoid polarization fading, set the scrambling frequency to 1 kilohertz [2].

3.1.1. WIDE: Talent connecting output to scrambler
3.1.2. Talent setting frequency 

3.2. Apply the electrical pulse train signal with a 100-nanosecond pulse width [1] and a 4 kilohertz repetition rate from the pulse generator on the semiconductor optical amplifier [2], making sure that the amplitude of the pulse signal is higher than the transistor-transistor logic threshold of the semiconductor optical amplifier and that the repetition rate satisfies the round-trip requirement [3].

3.2.1. Talent setting pulse to 100 ns 
3.2.2. Repetition rate being set
3.2.3. Shot of amplitude

3.3. Connect the digitizer with the photodiode [1] to allow the optical pulse signal from port 2 of the circulator to be checked [1-TXT].

3.3.1. Digitizer being connected
3.3.2. Shot of pulse signal TEXT: Sufficient attenuation necessary to avoid PD damage

3.4. Calculate the optical pulse peak power by the waveform measured in the digitizer and note the Erbium-doped fiber amplifier current value I20 when the calculated optical pulse peak power reaches 20 decibel-milliwatts [1].	Comment by Bridget Colvin: Authors: please define.

3.4.1. SCREEN: To be provided by Authors: Optical pulse peak power being calculated

3.5. Connect port 2 of the circulator with one end of the fiber under test to complete the pump branch setup [1].

3.5.1. Port being connected to FUT

3.6. To determine whether the system will suffer from modulation instability, check the spectrum from the other end of the fiber under test in the optical spectrum analyzer [1] and set the Erbium-doped fiber amplifier at a constant current value [2].

3.6.1. Talent checking spectrum
3.6.2. EDFA being set

3.7. If obvious spectrum broadening or peak splitting is observed, reduce the Erbium-doped fiber amplifier 1 current to maintain the spectrum shape [1].

3.7.1. Talent reducing current

3.8. For polarization alignment, set the polarization so that the output from MZM (M-Z-M) 1 is maximized [1-TXT].

3.8.1. Talent setting polarization TEXT: MZM: Mach-Zehnder modulator

3.9. Apply the radio frequency signal from the radio frequency generator with the BFS of the fiber under test and 16-decibel-milliwatt amplitude to the MZM 1 [1]. 

3.9.1. Talent setting signal

3.10. Set the DC bias voltage of the MZM 1 so that the carrier is suppressed to the minimum [1] and connect the output of the MZM 1 with the fiber Bragg grating [2].

3.10.1. Talent setting voltage
3.10.2. Talent connecting output

3.11. Check the output spectrum from the fiber Bragg grating 1 in the optical spectrum analyzer so that the fiber Bragg grating 1 is set to block the upper frequency sideband and the carrier [1].

3.11.1. SCREEN: To be provided by Authors: Shot of output spectrum

3.12. Set the Erbium-doped fiber amplifier 2 to also operate in automatic current control mode [1] and set the current value to Ig so that the output power from the isolator is lower than minus 14 decibel-milliwatts, minimizing the non-local effects [2].	Comment by Bridget Colvin: Authors: Please define.

3.12.1. Talent setting EDFA2 to automatic current control
3.12.2. Talent setting current value

3.13. Switch off the Erbium-doped fiber amplifier [1] before disconnecting the power meter [2] and connect the isolator output to the other end of the fiber under test to complete the setup building of the gain probe branch [3].

3.13.1. Talent switching off amplifier
3.13.2. Talent disconnecting power meter
3.13.3. Talent connecting ISO output 

3.14. Set the current value of Erbium-doped fiber amplifiers 1, 2, and 4 to I20, Ig, and I4, respectively [1] and run a trace recording program [2].

3.14.1. Talent setting current value(s)
3.14.2. SCREEN: To be provided by Authors: Trace recording program being run

3.15. Then check the trace measured in the digitizer. If the trace amplitude follows the intrinsic fiber loss decay, then the sensing system is modulation instability free [1-TXT].

3.15.1. SCREEN: To be provided by Authors: Shot of trace TEXT: If amplitude does not follow decay, reduce EDFA 1 current

4. Conventional BOTDA Setup and Data Processing Measurement

4.1. For data processing of the conventional BOTDA test, set the Erbium-doped fiber amplifier 1 and 2 values to I20 and Ig, respectively [1] and scan the frequency of radio frequency generator 1 in the range of BFS plus or minus 90 megahertz with 1 megahertz steps [2].

4.1.1. WIDE: Talent setting values, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: Frequency being scanned

4.2. Record the trace from the recording program after each scanning step and divide the trace amplitude by each DC offset to calculate the local Brillouin gain [1].

4.2.1. SCREEN: To be provided by Authors: Trace being recorded

4.3. To retrieve the BGS at each fiber section, fit the measured noisy BGS with the Lorentzian fitting and determine the full-width at half maximum of the conventional BGS ΔνB0 from the fitting [1].	Comment by Bridget Colvin: Authors: How would you say this?

4.3.1. SCREEN: To be provided by Authors: Noisy BGS being fit with Lorentzian fitting

4.4. Repeat the record tracing and calculation for N = 48 times [1] and collect all of the estimated peak frequency distributions along the fiber νBci(z) in the ith process [2].	Comment by Bridget Colvin: Authors: How would you say this?

4.4.1. SCREEN: To be provided by Authors: Trace being recorded and calculation

4.5. Then calculate the BFS estimation error as the standard deviation of the fitted BFS at each fiber section in the 48 measurements [1].

4.5.1. SCREEN: To be provided by Authors: BFS estimation error being calculated

5. Additional Setup

5.1. To prepare the rest of the setup, connect the output from MZM 2 to the input of optical switch 1 [1], one of the inputs of 50:50 OC 4 [2], and the fiber Bragg gratings 2 [3].

5.1.1. WIDE: Talent connecting output
5.1.2. Talent connecting input
5.1.3. Talent connecting FBG 2

5.2. Use optical switch 2 to connect the output from MZM 3 to a variable optical attenuator [1] and the other input of 50:50 OC 4 [2].

5.2.1. Talent connecting output to attenuator
5.2.2. Talent connecting output to input

5.3. Close the optical switch 1 [1], open optical switch 2 [2], and set the Erbium-doped fiber amplifier 3 current value to Il so that the power of the loss 1 probe equals minus 14 decibel-milliwatts [3].	Comment by Bridget Colvin: Authors: Please define.

5.3.1. OS1 being closed
5.3.2. OS2 being opened
5.3.3. SCREEN:

5.4. Then open optical switch 1 [1], close optical switch 2 [2], and adjust the variable optical attenuator attenuation so that the power of the loss 2 probe also equals minus 14 decibel-milliwatts [2].

5.4.1. Talent opening OS1
5.4.2. Talent closing OS2
5.4.3. SCREEN:

6. Complete Proposed BOTDA Setup and Data Processing Measurement

6.1. When the entire setup is complete, scan the frequency of the radio frequency generator 1 is in the range of BFS plus or minus 90 megahertz in 1 megahertz steps [1-TXT], recording the trace from the program after each scanning step [2].

6.1.1. WIDE: Talent scanning RGF 1, with monitor visible in frame TEXT: RGF2 and 3 frequencies scan correspondingly 
6.1.2. SCREEN:

6.2. Calculate the local Brillouin gain as demonstrated [1]. To retrieve the engineered BGS at each fiber section, fit the measured noisy BGS with the superimposed Lorentzian function [2].

6.2.1. SCREEN:
6.2.2. SCREEN: 

6.3. Repeat the scan and calculation N = 48 times and collect all of the estimated peak frequency distributions along the fiber νBpi(z) in the ith process [1].

6.3.1. SCREEN:

6.4. Then calculate the BFS estimation error as the standard deviation of the fitted BFS at each fiber section in the 48 measurements [1].

6.4.1. SCREEN: 




Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
D. OPTIONAL: If there are no hazardous reagents or instruments in the filmed portion of the protocol, do not answer this question. Which of the reagents or instruments are uniquely hazardous? What precautions should viewers take that they might not normally know to take?
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 150. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: Representative Authors: please provide a brief summary title for these Results

7.1. Points with n < 1 indicate a smaller frequency error with the engineered BGS [1].

7.1.1. LAB MEDIA: Figure 3A Video Editor: please emphasize left side of graph from 0-1.0

7.2. The minimum ratio was at m = 1, indicating that a multiprobe - instead of multipump - scheme can be carried out [1].

7.2.1. LAB MEDIA: Figure 3A Video Editor: please emphasize Min text and dot

7.3. Here the distribution of the frequency error ratio n along the fiber with the selected parameters for m and d are shown [1].

7.3.1. LAB MEDIA: Figure 3B

7.4. The dashed line indicates the sensing range extension under the same frequency error tolerance [1].

7.4.1. LAB MEDIA: Figure 3B Video Editor: please emphasize dotted lines

7.5. In this graph, typical conventional [2] and proposed BGS with their corresponding fittings can be observed [2].

7.5.1. LAB MEDIA: Figure 6A Video Editor: please emphasize green/black line
7.5.2. LAB MEDIA: Figure 6A Video Editor: please emphasize orange/yellow line

7.6. Here the time domain traces of the selected points on the spectrum are depicted [1].

7.6.1. LAB MEDIA: Figure 6B Video Editor: please emphasize green, orange, and yellow data lines

7.7. In this graph, the BFS distribution along the fiber examined by both methods was plotted [1].

7.7.1. LAB MEDIA: Figure 5A

7.8. After 48 measurements, the standard deviations of the measurements at each fiber section were calculated and plotted [1], revealing that, due to the exponential decreasing signal-to-noise ratio, the frequency errors also follow an exponential increase [2].

7.8.1. LAB MEDIA: Figure 5B 
7.8.2. LAB MEDIA: Figure 5B Video Editor: please emphasize green and blue data lines 



Conclusion
8. [bookmark: _Hlk27388131][bookmark: _GoBack]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 

Following this procedure, what other methods can be performed? What questions would these additional methods answer?

8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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