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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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 screen captured video files to your project page as soon as possible.

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:  20
Number of Shots:  44

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. Building Langmuir Probes and Emissive Probes to Fit into a Vacuum Chamber
2.1. Begin by constructing the Langmuir probes [1]. Take a quarter inch-diameter stainless steel tube as the probe shaft and bend one end to a 90-degree angle [2]. Cut the unbent side so that the probe can axially cover more than half of the chamber length [3].
2.1.1. WIDE: Establishing shot of talent at the lab bench.
2.1.2. Talent bending the tube. 
2.1.3. Talent cutting the unbent side.
2.2. Fit the unbent side of the shaft through a brass tube by a SS-4-UT-A-8 adapter in combination with a B-810-6 union tube fitting [1]. Use a half-inch brass tube extending out of the customized flanges through a B-810-1-OR swagelok interface to provide axial support for the probe shaft [2].
2.2.1. Talent fitting the unbent side of the shaft through the brass tube.
2.2.2. Brass tube providing axial support.
2.3. Connect the unbent end of the probe shaft to the BNC housing through a B-400-1-OR swagelok fitting [1]. Fit the gold-coated nickel wire through two single-bore alumina tubes, fitting the thicker tube inside the probe shaft [2-TXT].
2.3.1. Talent connecting the unbent end of the probe shaft to the BNC housing.
2.3.2. Talent fitting the gold-coated nickel wire through two single-bore alumina tubes. TEXT: 1/8” and 3/16” in diameter
2.4. Spot weld one end of gold-coated nickel wire onto a piece of stripped wire, which is soldered onto the pin of the BNC feedthrough at the end of the probe shaft [1]. Then, cut the gold-coated wire [2] so that the joint with the stripped wire fits inside the alumina tube to prevent short circuit with the probe shaft [3].
2.4.1. Talent spot-welding the gold-coated nickel wire onto a piece of stripped wire.
2.4.2. Talent cutting the gold-coated wire. 
2.4.3. Joint with the stripped wire inside the alumina tube.
2.5. Punch through a tantalum sheet to make a quarter-inch planar Langmuir probe tip [1] and spot weld the other end of the gold-coated nickel wire onto the edge of the tip [2], setting the probe tip normal to the axis of the boundary plate [3].
2.5.1. Talent punching through a tantalum sheet.
2.5.2. Talent spot-welding the nickel wire onto the edge of the probe tip.
2.5.3. Properly positioned probe tip.
2.6. Position the probe tip slightly forward so that the body of the probe does not touch the boundary plate while taking measurements inside the sheath [1]. Seal all joints with ceramic paste to insulate the probe circuit components from the plasma [2] and use a heat guy to bake the ceramic joints for 5 to 10 minutes [3].
2.6.1. Talent positioning the probe tip. 
2.6.2. Talent sealing a joint with ceramic paste. 
2.6.3. Talent baking the ceramic joints.
2.7. Use a multimeter to measure the resistance between the probe tip and the BNC connector. If continuity is demonstrated, the probe is ready to be put into the vacuum chamber [1].
2.7.1. Talent measuring the resistance between the probe tip and the BNC connector.
2.8. To build a cylindrical emissive probe, follow the previously described procedure with the exception of using a one-eighth inch, two-bore alumina tube instead of a single-bore one [1].
2.8.1. Talent fitting the nickel wire through the two-bore alumina tube for the emissive probe.
2.9. Cut the 0.025-millimeter diameter tungsten wire to about 1 centimeter [1] and spot weld the tungsten filament onto gold-coated wires [2]. Seal all joints with ceramic paste, making sure the paste does not get onto the tungsten filament [3]. Check continuity between the two BNC ends [4].
2.9.1. Talent cutting the tungsten wire. 
2.9.2. Talent spot-welding the tungsten filament onto gold-coated wires.
2.9.3. Talent sealing a joint with ceramic paste. 
2.9.4. Continuity between two BNC ends.
3. Generation of Plasma
3.1. Turn on the ion gauge to check the base pressure before putting gas into the chamber [1]. If the pressure is in the low microtorr range, proceed with zeroing the baratron gauge [2]. Otherwise, check for leaks in the system [3].
3.1.1. Talent turning on the ion gauge. 
3.1.2. Pressure readout. 
3.1.3. Talent checking the system for leaks.
3.2. Use the pen to calibrate the baratron display until the number floats within plus or minus 0.01 millitorr [1]. Make sure that the needle valve is at a closed position [2], then open the shutoff valve [3] and check that there is no pressure change on the baratron reading [4].
3.2.1. Talent calibrating the baratron. 
3.2.2. Needle valve in closed position. 
3.2.3. Talent opening the shutoff valve. 
3.2.4. Pressure readout with no change.
3.3. Slowly turn the knob of the needle valve to release the gas into the chamber until the required pressure is reached [1]. 
3.3.1. Talent turning the knob.
3.4. Turn on the KEPCO voltage power supply and set the voltage to -60 Volts to provide sufficient electron energy for the maximum ionization cross section of argon [1]. Then, turn on the heating power supply for the filaments [2] and slowly adjust the level until the discharge current reads the required value [3]. Authors: How do you pronounce KEPCO?
3.4.1. Talent turning on the voltage power supply and adjusting the voltage. 
3.4.2. Talent turning on the heating power supply. 
3.4.3. Talent adjusting the heating power level. 
3.5. The discharge current tends to drop quickly in the first few minutes. Keep adjusting the current level for about 30 minutes until the discharge stabilizes [1].
3.5.1. Stabilized discharge current readout.
3.6. Connect the voltage supply to the boundary plate [1] and adjust the bias to desired level, then proceed with measurement [2].
3.6.1. Talent connecting the voltage supply to the boundary plate. 
3.6.2. Talent adjusting the bias.
3.7. Obtain an I-V trace (pronounce ‘current-voltage trace’) without any plasma discharge in the chamber and with all connections made between the probe and its measuring circuit [1]. Authors: Is the pronunciation correct?
3.7.1. Talent obtaining I-V trace. 
3.8. Next, obtain measurements with the Langmuir probes. Clean the probe tip by drawing a current through the probe with a variable power supply and 50 Ohms to the machine ground to heat the tip and evaporate the impurities [1].
3.8.1. Talent drawing a current through the probe.
3.9. Slowly increase the bias positively to surpass the plasma potential, permitting the probe to begin to draw the electron saturation current [1]. Continue to raise the potential. The probe is clean when the tip is glowing cherry red [2].
3.9.1. Talent increasing the bias. 
3.9.2. Glowing probe tip.
3.10. Attach the probe to the data acquisition and control circuit [1] and proceed to sweep the voltage applied to the probe while simultaneously measuring the current drawn by the probe [2]. Save the I-V trace [3]. Authors: 3.2.1.5 and 3.2.2 are exactly the same in your manuscript. 
3.10.1. Talent attaching the probe. 
3.10.2. Talent making measurements. 
3.10.3. Talent saving the I-V trace.
3.11. Repeat data acquisition with the emissive probe’s data acquisition and control circuit [1].
3.11.1. Talent attaching the emissive probe. 




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

4. Results: Langmuir Probe Measurements of the Plasma Potential Near a Plasma Boundary 
4.1. Langmuir probes were built in four different configurations and were labeled as LPj, with j being an integer from 1 to 4 [1].
4.1.1. LAB MEDIA: Figure 14 A.
4.2. The probe designs include the cylindrical Langmuir probe LP1 [1], the double-sided Langmuir probe LP2 [2], the planar Langmuir probe LP3 with the side facing the boundary plate sealed by ceramic paste [3], and the planar Langmuir probe LP4 with the side facing away from the boundary plate covered by ceramic paste [4].
4.2.1. LAB MEDIA: Figure 14 B. Video Editor: Emphasize the first probe (moving left to right). 
4.2.2. LAB MEDIA: Figure 14 B. Video Editor: Emphasize the second probe (moving left to right).
4.2.3. LAB MEDIA: Figure 14 B. Video Editor: Emphasize the third probe (moving left to right).
4.2.4. LAB MEDIA: Figure 14 B. Video Editor: Emphasize the fourth probe (moving left to right).
4.3. The comparison between Langmuir probe and emissive probe potential measurements are shown here. Cylindrical and planar Langmuir probes were compared to determine how well they measure plasma potentials near plasma boundaries, specifically in the presheath region [1].
4.3.1. LAB MEDIA: Figure 15.  
4.4. Different probe designs were tested to determine whether the manner in which the Langmuir probes are used to measure plasma potentials gives accurate results. All the Langmuir probe measurements were compared to emissive probe measurements of the plasma potential [1].
4.4.1. LAB MEDIA: Figure 16 C. 
4.5. In the presheath, all Langmuir probe-measured plasma potentials differ from those measured by emissive probes. The difference widens with proximity to the sheath edge, growing to a value of many electron temperatures [1].
4.5.1. LAB MEDIA: Figure 15 A – C. 
4.6. Plasma parameters such as Temperature, density, Debye lengths and Child-Langmuir sheath lengths obtained from the measurements by LP2 in the bulk of the plasma are shown here. These parameters help establish good estimates of the nominal sheath thickness for planar Langmuir probes [1].
4.6.1. LAB MEDIA: Table 1. Authors: Table 1 is referenced in the results section of your manuscript, but I was not able to find it among your submission files. Please upload it to your project page: https://www.jove.com/account/file-uploader?src=18850268









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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