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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?  Yes, all done!

3. Filming location: Will the filming need to take place in multiple locations?   No

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. Yes


Current Protocol Length
Number of Steps: 17 
Number of Shots: 20 

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

Authors: Some statements have been edited for length and clarity. 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. Shivananju Bannur Nanjunda: Our research investigates FBG-based photothermal sensing to quantify localized responses from non-radiative quantum relaxation and their dependence on excitation wavelengths.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Shivananju Bannur Nanjunda: Existing methods require complex instruments and emissivity correction; our FBG protocol offers simpler, compact, nondestructive photothermal characterization of reflective materials.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Shivananju Bannur Nanjunda: This protocol measures photothermal generation in engineering materials, including metals, in real time and characterizes its wavelength dependence and spatial distribution.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 



Are there any additional methods or analyses that can be performed following this procedure?
1.4. Shivananju Bannur Nanjunda: Additional analyses could include investigating wavelength-dependent absorptance, evaluating the effect of material thickness, and characterizing photothermal diffusion.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Shivananju Bannur Nanjunda: Future studies could investigate photothermal responses under varied environmental conditions, develop multiplexed FBG sensing, and validate the approach on aerospace structural panels.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

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

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.


What problem in your field of research does your JoVE article address?
1.6. Shivananju Bannur Nanjunda, Assistant Professor [IIT, Madras]: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

How does the video format of your article help you to share your work with the broader scientific community?
1.7. Shivananju Bannur Nanjunda, Assistant Professor [IIT, Madras]: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 




Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Experimental Setup
Demonstrator: Sweta Rath 

2.1. Begin with a 0.5-millimeter-thick, Grade 2 titanium plate measuring 100 by 100 millimeters [1] and secure it vertically on an XYZ (x-y-z) translation stage [2]. 
2.1.1. WIDE: Talent standing at the lab bench with a 0.5-millimeter-thick, Grade 2 titanium plate.
2.1.2. CU: Talent securing the titanium plate vertically on the XYZ translation stage.

2.2. For 532-nanometer diode-pumped solid-state green laser illumination, position the plate approximately 80 centimeters from the source [1] and direct the beam onto one surface [2]. 
2.2.1. Talent positioning the titanium plate approximately 80 centimeters from the 532-nanometer green laser. 
2.2.2. Talent aligning the laser beam with one surface of the plate.

2.3. For broadband infrared illumination, position the lamp approximately 45 centimeters from the plate so that its 100-millimeter beam covers the full plate [1].
2.3.1. Talent positioning the broadband infrared lamp approximately 45 centimeters from the plate.

2.4. For wavelength-dependent measurements, mount the titanium plate horizontally on an XY (x-y) translation stage [1]. 
2.4.1. CU: Talent securing the titanium plate horizontally on the XY translation stage.

2.5.  In the control box, select the pre-installed narrowband excitation filter for the desired near-ultraviolet, blue, or green spectral region  to position it in the broadband LED (l-e-d)  illumination path [1-TXT]. 
2.5.1. CU: Talent  selecting the  excitation filter into the LED illumination path. TXT: DAPI - 360-370 nm; FITC - 470-495 nm; TRITC - 540-550 nm

2.6. Focus the filtered light onto the photo-irradiated surface through a 20X (twenty ex) objective lens [1] to obtain an illumination spot approximately 2.3 millimeters in diameter [2].
2.6.1. Talent focusing the filtered LED light onto the titanium plate through the 20X objective lens.
2.6.2. The focused illumination spot of a designated size is visible on the plate.

2.7. On the surface opposite the photo-irradiated face, align a fiber Bragg grating, or FBG (F-B-G), sensor with the incident beam and secure it with transparent adhesive tape [1]. 
2.7.1. CU: Talent aligning the FBG sensing region with the incident beam on the surface opposite the photo-irradiated face.

2.8. Mount the sensor without initial pretension [1], leaving the 5-millimeter grating region freely positioned between two attachment points located approximately 1 centimeter from either side of the sensing region [2]. 
2.8.1. ECU: Talent positioning the FBG on the plate without stretching or pre-tensioning the optical fiber.
2.8.2. ECU: Talent applying transparent adhesive tape at two points gently while leaving the 5-millimeter grating region freely positioned.

2.9. Ensure that the tape does not press directly on the optical fiber, allowing the fiber to rest in the gap between the tape and the plate [1].
2.9.1. ECU: The optical fiber resting in the gap between the titanium plate and the tape.

2.10. Connect the FBG sensor to the optical interrogator [1]. Launch broadband light from 1510 to 1590 nanometers into the fiber [2] and continuously display and record the reflected Bragg wavelength [3].
2.10.1. WIDE: Talent connecting the FBG sensor to the optical interrogator.
2.10.2. SCREEN: 71446_screenshot_1.mp4 00:08-00:20 Video Editor: Please follow the mouse pointer closely
2.10.3. SCREEN: 71446_screenshot_1.mp4 00:23-00:35, 00:36 – 00:47, 01:03 – 01:10

3. Measurement Method
Demonstrator: Ural Oinam 

3.1. With the interrogator recording the baseline [1-TXT], illuminate the titanium plate on the surface opposite the FBG using the selected laser, infrared lamp, or filtered LED source [2] until the Bragg wavelength reaches a steady state [3]. 
3.1.1. WIDE: Talent at the computer starting the Bragg wavelength recording while illuminating the titanium plate. TXT: See text protocol for excitation time details 
3.1.2. SCREEN: 71446_screenshot_2.mp4 00:06 – 00:20 Video Editor: Speed up a little, if possible
3.1.3. SCREEN: 71446_screenshot_3.mp4 00:02 – 00:15

3.2. Switch off the excitation source [1] and allow the sample to cool naturally until the Bragg wavelength returns to baseline [2]. 
3.2.1. WIDE: Talent switching off the excitation source.
3.2.2. SCREEN: 71446_screenshot_4.mp4  00:01-00:10, 00:18 – 00:28

3.3. Then, repeat the cycle at the next excitation irradiance, wavelength, or illumination position while continuously monitoring the Bragg wavelength [1].
3.3.1. SCREEN: 71446_screenshot_5.mp4  00:00-00:16
3.3.2. 

Results

4. Results 

4.1. Increasing the  green laser excitation irradiance produced progressively larger Bragg wavelength shifts in the FBG [1]. 
4.1.1. LAB MEDIA: Figure 6. Video Editor: In Panel A and C, highlight the progressively higher blue Bragg-wavelength plateaus marked by green arrows as the excitation irradiance increases. 
4.2. The corresponding temperature rise calculated from the calibrated FBG response increased similarly and showed a linear relationship with excitation irradiance [1]. Independent IR-camera measurements confirmed progressively greater heating of the titanium plate as the irradiance increased [2]. 
4.2.1. LAB MEDIA: Figure 6. Video Editor: In Panel B and D, highlight the stepwise increases in the blue temperature-response plateaus. Then enlarge the inset and highlight the linear relationship between temperature rise and excitation irradiance.
4.2.2. LAB MEDIA: Supplementary Figure 4. Video Editor: In Panel C and D, highlight the progressively increasing red temperature plateaus (marked by green arrows) measured by the IR camera.

4.3. The Bragg wavelength spectra also shifted systematically toward longer wavelengths, further demonstrating the irradiance-dependent photothermal response of the plate [1].
4.3.1. LAB MEDIA:  Supplementary Figure 5. Video Editor: In Panel A and B , highlight the colored Bragg wavelength spectra and use the red arrow to show their progressive rightward shift.

4.4. Focused LED illumination produced wavelength-dependent photothermal responses in the titanium plate [1]. Near-UV  (u-v) excitation generated the largest Bragg wavelength shift and temperature rise, followed by blue and green excitation [2]. Under green-light illumination, both responses increased progressively with excitation irradiance and exhibited linear irradiance-dependent trends [3].
4.4.1. LAB MEDIA: Figure 9A. Video Editor: In Panel A on the left, highlight the three response regions produced when the near-UV, blue, and green LEDs were switched on.
4.4.2. LAB MEDIA: Figure 9A. Video Editor: Please highlight the near-UV response plateau in Panel A, emphasizing that it produced the largest response.
4.4.3. LAB MEDIA: Figure 9B. Video Editor: In Panel B on the right, highlight the progressively increasing response plateaus from left to right shown with green arrows.
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