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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  NO  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  NO

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 
To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  27
Number of Shots:  38

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.

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.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

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.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the 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 25 steps and/or 55 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. Measurement System Setup
2.1. Before assembling the system, use a VNA (V-N-A) to measure the S-parameters for the cables, attenuators, power splitters, directional couplers, and low-pass filters [1-TXT].
2.1.1. WIDE: Establishing shot of talent measuring S parameters for components. TEXT: VNA: vector network analyzer

2.2. When all of the components have been checked, assemble the Type N cable at the output of the power amplifier, directional coupler, bandpass filter, and the Type N cable that will be connected to the antenna [1]. Use the VNA to measure the component chain [2] and record the S21 value, which will be a negative number [2]. Authors: Do you want JoVE’s voiceover talent to say “S twenty-one” or “S 2-1” or other?
2.2.1. Talent assembling the type N cable.
2.2.2. Talent measuring component chain.
2.2.3. Talent recording S value.

2.3. To construct the transmitting equipment, assemble the Type N cable that will be connected to the receiving antenna, the filter, the cable between the filter, the power splitter, and the Type N cable that will be connected to the VSA (V-S-A) [1-TXT]. Use the VSA to measure this system of components [2].
2.3.1. Talent assembling Type N cable. TEXT: VSA: vector signal analyzer
2.3.2. Talent measuring system components.

2.4. Then connect the components to the spectrum analyzer [1] and measure the components again to obtain their S21 values [2].
2.4.1. Talent making measurements through and recording S value. 

2.5. An hour before making any measurements, power on the vector signal generator, making sure that it is set to Radio Frequency OFF, and the power meter [1]. When the instruments have warmed up, configure the VSA in the VSA 89601B Authors: Do you say “8-9-6-oh-1-B”? mode [2-TXT].
2.5.1. Talent turning on power meter and instruments.
2.5.2. Talent configuring the VSA. TEXT: See text for VSA configuration setting details

2.6. After configuring the spectrum analyzer [1-TXT], to configure the VSG (V-S-G), press Enter on the spectrum analyzer to access the menus [2-TXT] and hold the Shift button while selecting the System button to enable the External Reference [3]. 
2.6.1. Talent configuring SA TEXT: See text for SA configuration settings details
2.6.2. Talent pressing Enter
2.6.3. Talent pressing Shift and System TEXT: VSG: vector signal generator

2.7. Use the soft keys to select More, Port Settings, External Input, and Reference [1] and select a Continuous Wave output [2].

2.7.1. Talent pressing keys
2.7.2. Talent selecting output

2.8. Set the frequency to 1770 megahertz [1] and use the transmitting equipment to determine the linear range of the power amplifier [2]. Set the VSG output amplitude to minus 4 decibel milliwatts and the upper limit to the linear range of the power amplifier [3].
2.8.1. Talent setting frequency
2.8.2. Talent determining power amplifier linear range
2.8.3. Talent setting VSG output amplitude 

2.9. To calibrate the power meter, plug the head into the reference port [1] and plug the end into a measurement port [2]. Set the power meter frequency to 1770 megahertz [3] and zero and calibrate the power meter, making sure that the power meter reading remains within 0.2 decibel of 0 decibel-milliwatts [2].
2.9.1. Talent plugging power meter head into port
2.9.2. Talent plugging power meter head into measurement port
2.9.3. Talent setting frequency
2.9.4. Talent zeroing/calibrating power meter

2.10. Then unplug the power meter head from the reference port [1] and it to the output of the attenuator [2].
2.10.1. Talent unplugging the power meter head.
2.10.2. Talent connecting power meter to attenuator

2.11. To calibrate the VSA, select Utilities, Calibration, and Calibration [1] and set the Radio Frequency on the VSG to On [2].
2.11.1. Talent selecting Utilities, Calibration, and Calibration
2.11.2. RF On being pressed

2.12. To synchronize the rubidium oscillators, set the voltage, taking care not to exceed the maximum input voltage allowed on the rubidium synchronization port [1], and set TimeLen to 100 milliseconds and the y-axis to I-Q (eye-Q) [2].
2.12.1. Voltage being set
2.12.2. TimeLen and y-axis being set

2.13. To align the power supply frequencies, press the Current-Voltage button on the power supply while watching the dot on the VSA screen. If the dot rotates back and forth, the frequencies are aligned [1]. If the dot rotates consistently in one direction, change the voltage until the dot on the I-Q plot begins to slow down while moving back and forth in a pendulum motion [2].
2.13.1. Button being pressed with dot rotation visible in frame
2.13.2. Shot of dot rotating in one direction, then button being pressed until dot slows down/moves in pendulum motion

2.14. When the frequencies are aligned, set the TimeLen back to 1 second and the y-axis back to Log Magnitude [1].
2.14.1. TimeLen and y-axis being set

2.15. Then obtain 10 records of acquisition on the spectrum analyzer to verify that all of the parameters have been correctly set [1] and that the spectrum analyzer signal level matches the VSA signal level [2].
2.15.1. Acquisition being recorded
2.15.2. Shot of matching signal levels

3. Lab Verification and Validation

3.1. To verify the lab, insert a variable attenuator between the transmitting and receiving sides of the system without attaching antennas [1] and set the stepped attenuator attenuation to 0 decibel and the number of records on the VSA to 120 [2].
3.1.1. WIDE: Talent inserting a variable attenuator to the system.
3.1.2. Attentuation and record number being set

3.2. Set the number of sweeps to 120 records and the output amplitude of the VSG to 0 decibel-milliwatts [1]. Set the Radio Frequency button of the VSG to On [2].
3.2.1. Number of sweeps entered, and output amplitude changed.
3.2.2. Talent presses button on the VSG.

3.3. Set a peak marker to find the value of the signal strength [1]. If a signal can be observed on the VSA, press Record to start the verification [2]. Then start an SA measurement in the instrument control software [3-TXT].
3.3.1. Peak marker being set
3.3.2. Shot of signal on VSA, then Record being pressed
3.3.3. Talent starting SA measurement TEXT: See text for VSA signal level receipt calculation details	Comment by Bridget Colvin: Authors: Do you have a data that you could provide that would illustrate these steps or would you like to provide a screen capture video of these calculations being performed? Otherwise, we may want to leave this information for the manuscript.


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.



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: 166. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Field Verification of the Continuous-Wave Propagation Channel-Sounding Measurement System  

4.1. In this representative analysis [1], a single sweep spectrum analyzer data capture consisting of 461 points over a 0.5-second sweep time was plotted [2] and the GPS information was assigned to the mean value [3].
4.1.1. LAB MEDIA: Figure 7
4.1.2. LAB MEDIA: Figure 7 Video Editor: emphasize blue data line
4.1.3. LAB MEDIA: Figure 7 Video Editor: Add/emphasize the red X

4.2. The in-phase and quadrature magnitude data [1] were then compared to the smoothed mean power over a 0.5-second window for the entire data set to approximate a 40-wavelength driving distance [2].
4.2.1. LAB MEDIA: Figure 8 Video Editor: emphasize blue data line
4.2.2. LAB MEDIA: Figure 8 Video Editor: emphasize red data line

4.3. Plotting of the VSA and spectrum analyzer alignment data [1] as functions of the elapsed time can be used to predict terrain losses [2].
4.3.1. LAB MEDIA: Figures 9 and 10 Video Editor: emphasize Figure 9
4.3.2. LAB MEDIA: Figures 9 and 10 Video Editor: emphasize Figure 10

4.4. The VSA data are corrected by adding system losses and removing system gains to obtain the measured basic transmission loss or gain along the drive route as illustrated [1]. In this analysis [2], the basic transmission gain was equal for the irregular terrain model-basic [3] and free-space transmission gains, confirming that there were no terrain interactions [4].
4.4.1. LAB MEDIA: Figure 11 Video Editor: Emphasize red/orange/yellow route
4.4.2. LAB MEDIA: Figure 12
4.4.3. LAB MEDIA: Figure 12 Video Editor: Emphasize black data line.
4.4.4. LAB MEDIA: Figure 12 Video Editor: Emphasize red data line

4.5. When the irregular terrain model-basic transmission gains equal the free-space transmission gains [1], it can be assumed that all losses come from buildings, foliage, or other interactions with the surrounding environment [2]. 
4.5.1. LAB MEDIA: Figure 13
4.5.2. LAB MEDIA: Figure 13 Video Editor: Emphasize on black data line.


Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver 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.
5.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. 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.

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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