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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 capture program 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
Authors: As these files are necessary for finalizing your script, please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible:
	https://review.jove.com/files_upload.php?src=22163788

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: 21 
Number of Shots: 32

Interviews
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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 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.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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.
Describe the research contexts or systems in which this protocol can be applied.
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.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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.

Describe the most important consideration or challenge when performing this protocol.
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.

Are there any additional methods or analyses that can be performed following this procedure?
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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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.


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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Model Geometry and Governing Framework	Comment by Ruchira  Mukherji: Dear Authors,
Please carefully review the entire script and the corresponding  SCREEN shots to ensure that they accurately reflect your manuscript and that the intended meaning has been preserved throughout. Kindly provide any necessary corrections or clarifications.
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin [1] by defining a two-dimensional anisotropic fiber-reinforced semiconductor half-space under photothermal laser loading [2]. Align the reinforcing fibers with the x-axis and specify the displacement, conductive-temperature, thermodynamic-temperature, and carrier-density fields [3-TXT].
2.1.1. WIDE: Talent seated at the computer opening the prepared model schematic. 
2.1.2. SCREEN: Model details being displayed to introduce semiconductor geometry and laser irradiation. 
2.1.3. SCREEN: The model domain, fiber orientation, and primary field variables being defined in a new Mathematica notebook. TXT: Refer to manuscript section 1 for the complete model definition
Authors: Please check shot 2.1.3, was this step performed in Wolfram Mathematica software? – if not, please correct the statement accordingly. . Please give details of software used or simply state how it was performed.

Authors: please create screen capture videos for the shots labeled as SCREEN, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22163788
	
2.2. Define the material properties and coupling coefficients for elasticity, fiber reinforcement, heat conduction, carrier transport, and the two-temperature response [1]. Enter the constitutive relations and coupled governing equations using the small-deformation, no-body-force, and aligned-fiber assumptions [2-TXT].
2.2.1. SCREEN: Material properties and coupling coefficients being defined in Mathematica.
2.2.2. SCREEN: The constitutive relations and governing equations being entered. TXT: Refer to manuscript equations 1 to 9 for the detailed formulation
Authors: Please check shot 2.2.1, was this step performed in Wolfram Mathematica software?– if not, please correct the statement, accordingly. Please give details of software used or simply state how it was performed.

3. Nondimensionalization and Normal-Mode Transformation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Define characteristic scales for space, time, displacement, temperature, carrier density, and stress [1]. Apply these scales to express the governing equations and stress relations mentioned in the manuscript, in dimensionless form [2].
3.1.1. SCREEN: Characteristic scales and dimensionless variables being defined in Mathematica.
3.1.2. SCREEN: The governing system being converted to dimensionless form. 

Authors: Please check shot 3.1.1, was this step performed in Wolfram Mathematica software?– if not, please correct the statement, accordingly. Please give details of software used or simply state how it was performed

3.2. Apply the normal-mode representation to the field variables [1]. Substitute it into the dimensionless system and simplify the partial differential equations into ordinary differential equations in the depth coordinate [2].
3.2.1. SCREEN: The normal-mode representation being entered. 
3.2.2. SCREEN: The transformed ordinary differential equations being simplified and reviewed in Mathematica.

Authors: Please check shot 3.2.2, was this step performed in Wolfram Mathematica software?– if not, please correct the statement, accordingly. Please give details of software used or simply state how it was performed

4. Eigenvalue-Based Analytical Solution
Demonstrator: Click here to enter name of demonstrator(s)  

4.1. Assume exponential depth dependence for the modal amplitudes [1-TXT]. Use the two-temperature relation to eliminate the auxiliary temperature potential thereby reducing the system to four primary unknown amplitudes [2]. Arrange the resulting equations as a homogeneous matrix system [3].
4.1.1. SCREEN: The exponential modal form being entered. TXT: Refer to manuscript equation 27
4.1.2. SCREEN: The auxiliary temperature potential being eliminated from the transformed system.
4.1.3. SCREEN: The reduced coefficient matrix being constructed. 

4.2. Set the determinant of the coefficient matrix to zero to obtain the characteristic equation [1]. Expand and collect the expression as an eighth-order polynomial in the propagation parameter [2].
4.2.1. SCREEN: The determinant condition being evaluated symbolically in Mathematica.
4.2.2. SCREEN: The eighth-order characteristic polynomial being displayed. 

4.3. Solve the characteristic polynomial for the propagation eigenvalues [1]. Retain only roots with positive real parts so that the physical fields decay with distance from the illuminated surface [2].
4.3.1. SCREEN: The characteristic polynomial being solved for its eigenvalues.
4.3.2. SCREEN: Roots with positive real parts being selected as the physically admissible modes.

4.4. For each admissible eigenvalue, normalize the first eigenvector component to one and derive the remaining component relations [1]. Recover the potential-field component using its governing relation [2].
4.4.1. SCREEN: The normalized eigenvectors being calculated for the admissible eigenvalues.
4.4.2. SCREEN: The potential-field component being recovered. 

4.5. Construct the general analytical solution as a superposition of the admissible eigenmodes with undetermined modal constants [1]. Reconstruct the temperature, carrier-density, displacement, and potential fields from the modal solution [2].
4.5.1. SCREEN: The admissible eigenmodes being assembled into the general solution. 
4.5.2. SCREEN: The analytical expressions for the physical fields being reconstructed in Mathematica.
Authors: Please check shot 4.5.2, was this step performed in Wolfram Mathematica software? – if not, please correct the statement accordingly. . Please give details of software used or simply state how it was performed.

5. Boundary Conditions and Integration Constants
Demonstrator: Click here to enter name of demonstrator(s)  

5.1. At the illuminated surface, impose the harmonic temperature and carrier-density constraints together with zero transverse displacement and zero shear stress [1-TXT]. Require all fields to remain bounded and decay within the semi-infinite medium [2].
5.1.1. SCREEN: The four illuminated-surface boundary conditions being defined. TXT: Refer to manuscript Equations 45-48 for the details
5.1.2. SCREEN: The boundedness and decay requirements at increasing depth being specified.

5.2. Substitute the general solution into the boundary conditions to obtain equations for the unknown modal constants [1]. Use the LinearSolve routine in Mathematica to express the constants in terms of the model parameters [2] and verify that the resulting solution satisfies the surface and decay constraints [3].
5.2.1. SCREEN: The boundary condition equations for the unknown modal constants being assembled.
5.2.2. SCREEN: The modal constants being calculated using LinearSolve.
5.2.3. SCREEN: The completed solution being checked against the imposed boundary and decay requirements.

6. Final Field Reconstruction and Numerical Simulation
Demonstrator: Click here to enter name of demonstrator(s)  

6.1. Enter the numerical material parameters from Table 1 and the cited literature into Mathematica [1]. Define the silicon and germanium material cases as well as the anisotropic fiber-reinforced and isotropic reference conditions required for comparison [2].
6.1.1. SCREEN: The numerical material parameters being entered in Mathematica. 
6.1.2. SCREEN: The semiconductor-material and reinforcement cases being defined for calculation.

6.2. Evaluate the admissible eigenvalues, eigenvectors, and modal constants for each material case [1]. Substitute these values into the general solution to reconstruct the final physical fields [2]. Evaluate the temperature, conductive temperature, carrier density, displacement, and stress fields over the selected depth range [3].
6.2.1. SCREEN: The admissible eigenvalues, eigenvectors, and modal constants being evaluated for each parameter set.
6.2.2. SCREEN: The material-specific values being substituted to reconstruct the final physical fields.
6.2.3. SCREEN: The physical fields being evaluated over the selected depth range.

6.3. Generate and export numerical field profiles using consistent plotting ranges and parameter settings [1]. Save the outputs for comparison of material, wavenumber, and fiber-reinforcement effects [2].
6.3.1. SCREEN: Numerical field profiles being plotted and exported from Mathematica.
6.3.2. SCREEN: The simulation outputs being organized for subsequent comparison. 

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: 156.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. Germanium produced higher temperature and conductive-temperature responses than silicon [1]. In contrast, silicon exhibited a stronger carrier-density response [2]. 
7.1.1. LAB MEDIA: Figure 6. Video Editor: In Panels A and E, highlight the magenta dashed germanium curves showing the higher temperature and conductive-temperature responses.
7.1.2. LAB MEDIA: Figure 6. Video Editor: In Panel B, highlight the blue silicon curve, showing the stronger carrier-density response.

7.2. The longitudinal displacement and longitudinal normal-stress profiles were closely comparable between the two materials, indicating relatively weak material sensitivity [1]. 
7.2.1. LAB MEDIA: Figure 6. Video Editor: In Panels C and F, trace the nearly overlapping silicon and germanium curves to emphasize the small material-dependent differences. 

7.3. Greater differences were observed in transverse displacement, transverse normal stress, and shear stress, demonstrating stronger dependence on material-specific elastic and thermoelastic properties [1].
7.3.1. LAB MEDIA: Figure 6. Video Editor: Please highlight the distance between the blue silicon and magenta germanium curves in Panels D, G, and H. 

7.4. The anisotropic and isotropic media produced nearly identical dimensionless temperature profiles [1]. Their carrier-density responses also closely overlapped [2], as did their conductive-temperature profiles [3].
7.4.1. LAB MEDIA: Figure 7. Video Editor: In Panel A, trace the nearly overlapping blue anisotropic and magenta dashed isotropic temperature curves.
7.4.2. LAB MEDIA: Figure 7. Video Editor: In Panel B, highlight the close overlap between the anisotropic and isotropic carrier-density curves.
7.4.3. LAB MEDIA: Figure 7. Video Editor: In Panel C, trace the nearly identical conductive-temperature curves for the two media.

7.5. Longitudinal displacement showed a similar overall spatial profile in both media, although the anisotropic medium exhibited a slightly greater negative displacement [1]. In contrast, transverse displacement was markedly lower in the anisotropic fiber-reinforced medium than in the isotropic medium [2]. 
7.5.1. LAB MEDIA: Figure 8. Video Editor: In Panel A, highlight the slightly deeper negative region of the blue anisotropic curve.
7.5.2. LAB MEDIA: Figure 8. Video Editor: In Panel B, highlight the large magenta dashed isotropic peak and contrast it with the substantially smaller blue anisotropic response.

7.6. Longitudinal normal stress showed only modest material-dependent differences, with a slightly greater initial compressive response in the anisotropic medium [1]. 
7.6.1. LAB MEDIA: Figure 8. Video Editor: In Panel C, emphasize the slightly greater negative magnitude of the blue anisotropic curve.

7.7. Fiber-induced anisotropy substantially reduced the magnitude of transverse normal stress [1] and altered the magnitude and spatial evolution of shear stress [2].
7.7.1. LAB MEDIA: Figure 8. Video Editor: In Panel D, highlight the deep negative magenta dashed isotropic curve and the smaller-magnitude blue anisotropic curve one after the other using different colors.
7.7.2. LAB MEDIA: Figure 8. Video Editor: In Panel E, highlight the deeper negative response of the magenta dashed isotropic curve and the earlier positive response of the blue anisotropic curve one after the other using different colors.
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