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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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the Screen Recording Software OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k	Comment by Poornima  G: Authors, please let me know if you are able to install this software in your computer system for recording
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Current Protocol Length
Number of Steps: 23
Number of Shots: 55 (29 SC) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying to 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 20 or fewer words.

What are the most recent developments in your field of research?
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 20 or fewer words.
What technologies are currently used to advance research in your field?
1.3. 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 20 or fewer words.
What are the current experimental challenges?
1.4. 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 20 or fewer words.

CONCLUSION:

What significant findings have you established in your field?
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 20 or fewer words.

What research gap are you addressing with your protocol?
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 20 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. 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 20 or fewer words.
How will your findings advance research in your field?
1.8. 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 20 or fewer words.
What new scientific questions have your results paved the way for?
1.9. 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 20 or fewer words.
What questions will future research focus on?
1.10. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Equipment Setup for Measurement
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, turn the power switch of the 532-nanometer diode laser to the ON position to activate the power supply [1]. Wait until the enable light turns on, indicating that the laser crystal’s temperature has stabilized [2]. Then, turn the laser switch to initiate the emission of the 532-nanometer laser [3] and use a power meter to confirm that the input probe laser power is between 20 and 30 milliwatts before proceeding [4].
2.1.1. WIDE: Talent turning the power switch of the 532 nanometer diode laser to the ON position.
2.1.2. Close-up shot of the enable light turning on as the laser temperature stabilizes.
2.1.3. Talent switching on the laser to begin the 532 nanometer emission.
2.1.4. Talent using a power meter to check that the laser power is within 20–30 milliwatts.

2.2. Next, turn on the pump laser diode controller [1]. Enable thermoelectric cooling by setting the correct resistance value according to the diode laser specifications [2]. After the temperature stabilizes, switch on the laser current [3].
2.2.1. Talent turning on the pump laser diode controller.
2.2.2. SCREEN: Show the resistance setting panel, where the value is adjusted to 10 kiloohms for thermoelectric cooling.	Comment by Poornima  G: Authors: 
We need only a 20-second recording for each shot labeled as “SCREEN”. 
This is because the length of the recording should match the voice-over narration.
2.2.3. Talent switching on the laser current once the temperature is stable.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible :

Also, please let us know if any of the screen capture shots are not performed on the computer so that we can modify the shots accordingly. Similarly, if there are shots starting with “Talent” that cannot be seen directly, but can be visualized on the monitor, please post a comment against those particular shots.
2.3. Then, turn on the erbium-doped fiber amplifier or EDFA [1] and set the output power to the desired value in watts [2].
2.3.1. Talent powering on the EDFA unit.
2.3.2. SCREEN: Display the power adjustment interface where the output is set to 1 watt.

2.4. Set the radio frequency or RF, RF amplitude, and bias voltage on the signal generator to modulate the pump laser intensity [1].
2.4.1. SCREEN: Show the signal generator interface where the RF frequency, amplitude, and bias voltage are adjusted.

2.5. Now, turn on the lock-in amplifier and photodetector [1]. Ensure the reference port is connected to the RF signal generator output [2], and the signal input port is connected to the photodetector [3].
2.5.1. Talent powering on the lock-in amplifier and photodetector.
2.5.2. Close-up shot of pointing to the cable connection between the RF signal generator output and the reference port.
2.5.3. Close-up shot of pointing to the photodetector connected to the signal input port.

2.6. Turn on the temperature controller for the periodically poled lithium niobate crystal [1] and enable the proportional-integral-derivative or PID control [2].
2.6.1. Talent turning on the temperature controller for the PPLN crystal.
2.6.2. SCREEN: Show the PID control interface being activated.

2.7. Mount the sample on the multi-axis precision stage equipped with a micrometer knob for Z-position adjustment [1]. Use thin double-sided tape to secure the sample and prevent it from sliding during measurement [2].
2.7.1. Talent mounting the sample on the multi-axis precision stage.
2.7.2. Close-up shot of the sample being fixed onto the stage using thin double-sided tape.

2.8. Next, mount the cold mirror above the objective to begin focusing the lasers on the sample surface [1]. Observe the sample surface through the CCD camera and adjust the Z-knob on the stage until the surface comes into focus on the live camera feed [2]. Continue to fine-tune until the laser spot reaches its minimum size [3]. Once in focus, remove the cold mirror [4].
2.8.1. Talent placing the cold mirror above the objective.
2.8.2. Talent adjusting the Z-knob.
2.8.3. Close-up of the laser spot minimizing in size during fine adjustment.
2.8.4. Talent carefully removing the cold mirror after achieving focus.

2.9. Now, using the LabVIEW (lab view) virtual instrument, adjust the tilt angles of the Gimbal steering mirror to align the pump laser along the optical axis of the probe laser [1]. Monitor the thermoreflectance amplitude and look for the maximum signal to confirm the lasers are coincident on the sample surface [2].
2.9.1. SCREEN: Display the LabVIEW VI interface where tilt angle adjustments are made for the Gimbal steering mirror.
2.9.2. SCOPE: Show the overlapping pump and probe laser spots coinciding on the sample surface, indicating maximum thermoreflectance amplitude.

2.10. Repeat the focusing and alignment procedures to ensure the probe laser remains tightly focused on the sample surface [1]. This compensates for any thermal expansion in the gold film caused by shifting the pump laser position [2].
2.10.1. Talent refocusing using the Z-knob.
2.10.2. SCREEN: Show the live CCD camera feed with the probe laser sharply focused after realignment.




3. Point Measurements
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Mount the sample on the multi-axis translation stage [1].
3.1.1. Talent mounting the sample carefully onto the multi-axis translation stage.

3.2. View the sample through the CCD camera [1] and adjust its position to ensure that the probe laser is reflected at a clean, impurity-free spot on the surface [2].
3.2.1. Talent looking at the sample through the CCD camera.
3.2.2. Talent adjusting the stage position.

3.3. Then, select the desired pump power level [1] and perform the focus and alignment procedures as demonstrated earlier [2].
3.3.1. SCREEN: Show the power control panel where the pump laser power is adjusted to the selected level.
3.3.2. Shot of the fully aligned pump and probe lasers on the sample surface.

3.4. Decide on the frequency range for the point measurement [1]. Verify that the chosen thermal diffusion model is sensitive and appropriate for the material properties within that range [2].
3.4.1. SCREEN: Show the measurement setup interface displaying the frequency range selection.
3.4.2. SCREEN: Cursor hovering over the chosen settings.

3.5. Select the proper sensitivity level on the lock-in amplifier for the chosen frequency range [1]. Program the point measurement LabVIEW virtual instrument with the lock-in sensitivity level, frequency range, and total number of frequencies to be measured [2]. If required, configure multiple stages with varying sensitivity levels to optimize the signal-to-noise ratio [3].
3.5.1. SCREEN: Show the lock-in amplifier settings being adjusted for the correct sensitivity level.
3.5.2. SCREEN: Display the LabVIEW VI interface as the user inputs the frequency range and total number of measurement frequencies.
3.5.3. SCREEN: Show configuration of additional sensitivity stages.

3.6. Run the point measurement and save the recorded data as a text file [1]. Record the phase data from the lock-in amplifier three times: once for the probe laser signal, once for the reference laser signal, and once for the noise [2]. Block the unused beams during each recording, and block both beams when collecting noise data [3-TXT].
3.6.1. SCREEN: Show the LabVIEW VI interface running the point measurement.
3.6.2. SCREEN: Display the lock-in amplifier phase data being saved for recorded probe, reference, and noise signals.
3.6.3. SCREEN: Talent adjusting the settings for blocking beams. TXT: Repeat the measurements to obtain a final averaged dataset 

4. Image Measurements
Demonstrator: Click here to enter name of demonstrator(s) 


4.1. To begin, mount the sample on the multi-axis translation stage and position the laser spot directly over the intended measurement area [1]. Ensure that the selected region is free of dirt and irregularities in surface roughness [2]. Avoid moving the translation axes of the stepper motor stage to their extremes to prevent coupling with the Z-axis [3].
4.1.1. Talent mounting the sample on the multi-axis translation stage.
4.1.2. SCREEN: Show the CCD camera feed as the laser spot is positioned on a clean and even area of the sample surface.
4.1.3. Close-up shot of the stage controls.

4.2. Now, program the measurement area into the image measurement LabVIEW virtual instrument [1]. Run a quick scan over the designated area, for example, three steps in both the X and Y directions, while monitoring the CCD camera live feed [2]. Identify and confirm the precise boundaries of the measurement area [3].
4.2.1. SCREEN: Display the LabVIEW VI interface as the measurement area is programmed.
4.2.2. SCREEN: Show the live CCD camera feed capturing a quick scan in both X and Y directions.
4.2.3. SCREEN: Display the finalized measurement area outlined on the LabVIEW interface.

4.3. Now, select the desired pump power level [1] and complete the focus and alignment procedure [2].
4.3.1. SCREEN: Show the pump power level being set to the required value on the control interface.
4.3.2. Talent performing the focus using the Z-knob.

4.4. Select at least five frequencies at which the sample will be scanned [1]. Verify that the chosen thermal model is appropriately sensitive to the sample’s measured properties within this frequency range [2].
4.4.1. SCREEN: Show the frequency selection panel in the LabVIEW VI where at least five frequencies are entered.
4.4.2. SCREEN: Display the thermal model and the selected frequency range.

4.5. Block the probe laser and record the in-phase X and quadrature Y readings for the reference laser from the lock-in amplifier display [1]. Then, block both the probe and reference lasers to capture the X and Y noise readings [2]. When data collection is complete, unblock the probe laser [3].
4.5.1. SCREEN: blocking the probe laser and collecting the data.
4.5.2. SCREEN: Show the data for the noise after both lasers are blocked.
4.5.3. SCREEN: unblocking the probe laser after completing data acquisition.

4.6. Input the number of steps, representing the number of point measurements, for each scan direction into the LabVIEW VI [1] and start the map measurement [2].
4.6.1. SCREEN: Display the LabVIEW VI interface as the number of scan steps in both X and Y directions is entered.
4.6.2. SCREEN: Show the real-time progress of the map measurement on the computer display.

4.7. Once the map measurement is complete, repeat the procedure for recording X and Y readings for both the reference and noise signals [1]. Finaly, calculate the average X and Y values from before and after the measurement for both signals to obtain the final corrected results [2].
4.7.1. SCREEN: Show the data after map measurement in complete.
4.7.2. SCREEN: Display the data analysis interface showing the averaged X and Y values for both reference and noise signals.



Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 200.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The gold transducer layer thickness measured using the picosecond ultrasonic method showed coherent oscillations in the time-domain waveform [1], with a corresponding Fourier amplitude peak at 29 gigahertz [2], giving a thickness of around 55.5 nanometers [3].
5.1.1. LAB MEDIA: Figure 3A. 
5.1.2. LAB MEDIA: Figure 3A. Video editor: Emphasize the inset orange Fourier transform graph’s peak near 29 gigahertz.
5.1.3. LAB MEDIA: Figure 3A. Video editor: Zoom in on the text “Gold Thickness = (55.5 ± 0.3) nm”.

5.2. Knife-edge measurements determined the pump and probe laser spot sizes with average 1 by e radii of approximately 10 micrometers along both X and Y directions [1], confirming circular symmetry of the laser spots [2].
5.2.1. LAB MEDIA: Figure 3B. 
5.2.2. LAB MEDIA: Figure 3C. 

5.3. The thermoreflectance phase sensitivity curves demonstrated distinct frequency-dependent behavior for the substrate thermal conductivity and interfacial conductance, confirming uncorrelated properties between 100 kilohertz and 10 megahertz [1].
5.3.1. LAB MEDIA: Figure 4A. Video editor: Focus on the blue and orange solid lines labeled κ (Si) and G (Au–Si).

5.4. The measured thermoreflectance phase decreased with increasing modulation frequency [1] and showed a turning point near 1 megahertz, where heat flow transitioned from three-dimensional to one-dimensional [2].
5.4.1. LAB MEDIA: Figure 4B. Video editor: Highlight the blue phase data points along the curve.
5.4.2. LAB MEDIA: Figure 4B. Video editor: Emphasize the data points near the 100 mark on the X-axis, basically the base of the curve showing a depression.

5.5. Monte Carlo simulations of probe spot size uncertainty produced Gaussian distributions for fitted substrate thermal conductivity and interfacial conductance values, with corresponding uncertainties of around 5 and 3.3% [1].
5.5.1. LAB MEDIA: Figure 5A. Video editor: Highlight the black dashed lines in both the purple and green histograms.

5.6. Increasing uncertainties in model inputs led to linear increases in uncertainty of fitted thermal properties, with pump and probe spot sizes contributing the largest propagation errors [1].
5.6.1. LAB MEDIA: Figure 5B. Video editor: Focus on the lines for “pump radius” and “probe radius”  trending upward.

5.7. Local thermal conductivity mapping across a vertical silicon–silicon interface showed a 3% reduction in conductivity at the interface [1], while the interfacial conductance map remained nearly uniform [2].
5.7.1. LAB MEDIA: Figure 6A. Video editor: Highlight the blue vertical stripe between 25 and 50 marks on the X-axis.
5.7.2. LAB MEDIA: Figure 6B. 

[bookmark: _Hlk210168181]NOTE to Authors: 
1. It's better if you upload each screen recording after naming each file according to the corresponding shot number (3-digit bullet, e.g, 2.2.1.mp4, 2.1.3.mp4, etc). 
Each clip’s duration should be less than 25 seconds. 


2. But if you prefer to record all the steps together and upload a single screen capture file, that is okay.
In this case, you need to indicate the corresponding timestamp against each shot.
For example if the action described in shot 2.1.2 is present in the file name xxx.mp4 and is in between timestamp 00:30 to 00:45 then write as following in script above (shown in red font below). 
Example, shot 2.1.2 SCREEN: performing ........... action.   xxx.mp4 00:30-00:45.
                        2.2.2 SCREEN: clicking on.................button... xxx.mp4 01:00-01:25

Please note that every shot (3-digit step) should have the best corresponding video clip of only 20 to 25 seconds and not more than that, so that the voice narration can match the duration.

If a particular shot takes minutes to complete, we can choose timestamps at the beginning and end of the process so that the total time is again within the 25-second limit.
Example: 3.1.1 SCREEN: Clicking on the 'analyze and plot' button, analysis in progress and the graph being plotted.  xxx.mp4 00:00-00:10 and 02:30-02:40
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