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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  
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?  Yes
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
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?   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 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:  17
Number of Shots:  27


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 the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: What is the scope of your research? What questions are you trying to answer? 
1.1. Cristian Manzoni: We developed a multimodal hyperspectral microscope acquire the Raman or photoluminescence spectrum from each pixel of an image. Compared to existing techniques, we  reduce the measurement time.

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 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Martina Riva: Conventional raster-scanning approach relies on frequency-domain spectrometers. Advanced techniques enhance the Raman signal either using light at resonance or with synchronised ultrashort laser pulses which drive molecular vibrations
. 
What are the current experimental challenges?
1.4. Martina Riva: The low Raman scattering cross-section poses two main challenges: (1) faint signal, which requires long acquisition times; (2) Raman signal may be overwhelmed by a stronger photoluminescence background. 


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 30 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 30 or fewer words.  

What advantage does your protocol offer compared to other techniques?
1.7. Cristian Manzoni: Fourier-transform spectroscopy enables (1) parallel spectrum acquisition across all pixels, for faster measurements; (2) a tunable sampling to access specific spectral information, such as isolating weak Raman peaks from strong luminescence background.  
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 30 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Martina Riva. The Fourier transform approach enables smart sampling and data analysis that leverage information in temporal traces. We aim at tailoring undersampling strategies to further shorten acquisition time.  


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

Testimonial Questions (OPTIONAL): 

Videographer: 

· Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.
· Also, kindly note that testimonial statements will be presented live by the authors, offering their spontaneous perspectives.

· Note: Testimonial statements will not appear in the video but may be featured in our promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. This will appear in our journal’s promotional materials.
· During the shoot, the author should speak naturally in their own words, using complete sentences and a conversational tone—no script will be provided.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


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. Sample pPreparation and Hyperspectral Raman Imaging of Pigmented Samples Using Multimode Fiber Excitation
Demonstrator: Martina Riva
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. To begin, use a scraper to deposit 20 milligrams of each pigment powder on a precision balance, obtaining a one‑to‑one‑to‑one weight proportion [1]. Mix the powders with a mortar to remove clumps [2].
2.1.1. WIDE: Talent placing pigment powders on the precision balance.
2.1.2. Talent grinding powders to break up clumps.
2.2. Pour the resulting mixture onto a microscope slide [1].Then use the scraper tip to gently press it to obtain an almost uniform thickness of the layer [2].
2.2.1. Talent pouring mixture onto the slide.
2.2.2. Talent using scraper tip to press mixture into uniform layer.
2.3. Apply nail polish on the edges of a microscope coverslip [1]. Place it on the mixture with the nail polish facing down and apply enough pressure to seal it [2-TXT]. 
2.3.1. Talent applying nail polish to coverslip edges.
2.3.2. Talent placing coverslip with nail‑polish‑side down and pressing to seal. TXT: Let it dry to harden the polish
2.4. Next, choose set the excitation wavelength and focus the excitation laser at the input of the large‑core multimode fiber [1]. Switch on the camera [2].
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: https://review.jove.com/account/file-uploader?src=20897123
2.4.1. SCREEN: Talent setlecting excitation wavelength and focusing laser into fiber.	Comment by Martina Riva: This is a practical procedure in which the laser light is coupled into a multimode fiber; therefore, we cannot create a screen capture video about it. Whener we cancel “screen” we mean “wide”.
2.4.2. SCREEN: Talent switching the camera on, showing the illumination spot.	Comment by Martina Riva: Suggestion: in a single framing show the screen of the monitor (with the camera visualisation software running) and the microscope. When we switch on the laser we will see a strong green light from the sample and, simultaneously, the spot image on the screen. 
2.5. Attach a middle section of the fiber to the vibrating membrane of a voice coil which will remove speckle [1]. Mechanically scramble the fiber by tightly bending it to merge all its spatial modes [2].
2.5.1. Talent attaching fiber section to voice‑coil membrane.
2.5.2. Talent tightly bending fiber to scramble modes.
2.6. Use a narrow bandpass filter at 532 nanometers with 2.0 nanometer bandwidth to clean the laser line and reject any unwanted pump spectral sidebands arising from nonlinear broadening due to propagation in the fiber [1]. Use a dichroic mirror to reflect the laser light toward the sample and transmit the redshifted back‑scattered radiation collected by the objective [2].
2.6.1. SCREEN: Talent inserting tThe narrow bandpass filter at 532 nm in the microscope is being selected. 	Comment by Martina Riva: This is a practical procedure in which the demonstrator inserts the filter into the microscope, along the excitation path.
2.6.2. SCREEN: Talent inserting Tthe dichroic mirror is being activated to direct excitation and collect backscattered signal.	Comment by Martina Riva: This is a practical procedure in which the demonstrator rotates the dichroic mirror wheel to the required position, in order to select the appropriate dichroic mirror. 
2.7. Use a long‑pass filter at 532 nanometers to reject residual illumination light [1].
2.7.1. SCREEN: Talent inserting tThe longpass filter is being set toat 532 nm.	Comment by Martina Riva: This is a practical procedure in which the demonstrator inserts the longpass filter at 532 nm along the detection path of the microscope.
2.8. During Raman scattering measurement, use a shortpass filter at sixhundred nanometers to suppress background fluorescence [1].	Comment by Martina Riva: This step refers to Raman scattering measurement. We prefer to show all the steps required for a fluorescence measurement at first and then specifiy which changes are necessary to perform a Raman measurement. Therefore, we remove this step 2.8 and add 2.17 at the end of the Protocol.  
2.8.1. SCREEN: The short pass filter is being set 600 nm.  
2.9. Measure the power on the sample plane with a power meter [1]. Attenuate the pump beam to obtain an intensity at the sample which does not lead to damage [2].
2.9.1. Talent measuring sample‑plane power with power meter.
2.9.2. Talent attenuating pump beam to safe intensity.
2.10. Now put the sample on the microscope stage and adjust the focus [1].
2.10.1. Talent placing slide on stage and focusing the microscope.	Comment by Martina Riva: Suggestion: in a single framing show the screen of the monitor (with the camera visualisation software running) and the microscope.
2.11. Switch on the driver of the motor that performs the wedge translation [1-TXT]. Then set the camera acquisition parameters, exposure time, and hardware binning to optimize the signal intensity [2-TXT]. To ease the visualisation and interpretation of the dataset, here we will first show the acquisition of the photoluminescence signal. The same sequence of steps will be repeated for the acquisition of the Raman map. 
2.11.1. SCREEN: Talent launching the acquisition software and powering onconnecting the motor driver.  TXT: Control the hardware components simultaneously
2.11.2. SCREEN: The acquisition parameters, exposure time, and hardware binning are being adjusted. TXT: Acquisition of photoluminescence.	Comment by Martina Riva: Suggestion: video editor can highlight the portion of the screen where the camera parameters are set.
2.12. Now choose set scan parameters, total scan length, and sampling step [1-TXT]. Note that in this demonstration the delays are expressed in motor positions, calculated from Equation 1, which relates the delay of the replicas with wedge translation. Open the shutter to shine the laser on the sample [2-TXT]. 
2.12.1. SCREEN: The scan parameters including scan length and sampling step are being adjusted. TXT: Wait until the sample has reached a stationary condition	Comment by Martina Riva: Suggestion: video editor can highlight the portion of the screen where the scan parameters are set.
2.12.2. Talent opening shutter to expose sample. TXT: Wait until the sample has reached a stationary condition
2.13. Start the acquisition of a monochrome image for each wedge position representing the temporal delay between replicas from each point of the two dimensional sensor [1]. Once the measurement is finished, switch off the laser before data analysis [2]. 
2.13.1.  SCREEN: Image acquisition is being initiated for each wedge position.
2.13.2. Talent switching off the laser.
2.14. Next,  generate the spectral hypercube from the acquired dataset by loading the motor positions correction file specific to the stepper motor [1] and the frequency calibration file corresponding to the interferometer [2].
2.14.1. SCREEN: Load the motor correction file. 
2.14.2.  SCREEN: Load the: Load the frequency calibration files.
2.15. Choose Set the frequency range for the spectra to be computed by Fourier transforming the interferograms of all pixels [1].
2.15.1. SCREEN: The frequency range for the spectra is being chosen. 
2.16. Among the available apodization functions for windowing the measured interferogram, Sselect Apply the apodization function which offersing a good trade‑off between spectral broadening and artifact reduction, such as the Happ‑Genzel window [1]. Then generate the spectral hypercube and save it in complex values [2].
2.16.1. SCREEN: The Happ‑Genzel Hamming apodization function is being selected.
2.16.2. SCREEN: The hypercube is being generated and the data  is being saved as complex values.
2.17. Analyze the spectral hypercube by obtaining the average spectrum in selected areas and generating a false‑colour RGB image [1].
2.17.1. SCREEN: The average spectrum  is being computed and a false‑colour RGB image is being generated.

2.18. 
For the Raman measurement on the same field of view, set the proper filters [1] and scan parameters [2], [3].	Comment by Martina Riva: With this step we would like to specify which features must be changed to perform a Raman measurement: an additional filiter in the detection path and acquisition parameters. We expect a few seconds recording.
2.18.1. Talent inserting the short pass filter at 600 nm.  
2.18.2. SCREEN: The acquisition parameters, exposure time, and hardware binning are being adjusted.
2.18.3. SCREEN: The scan parameters, including scan length and sampling step, are being adjusted.

  
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: 86.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. Three pigments were are clearly distinguished within the field of view based on their Raman spectral signatures [1], with characteristic peaks for rutile at 454 and 616 per inverse centimeters [2], anatase at 396, 514, and 641 inverseper centimeters [3], and cadmium yellow at 301 and 605 inverseper centimeters [4].
3.1.1. LAB MEDIA: Figure 4A. Video editor: Highlight the color-coded regions labeled 1, 2, and 3.
3.1.2. LAB MEDIA: Figure 4B. Video editor: Highlight the two peaks at 454 and 616 in the top cyan-colored graph labeled “Rutile (1)”.
3.1.3. LAB MEDIA: Figure 4B. Video editor: Highlight the three peaks at 396, 514, and 641 in the middle yellow-colored graph labeled “Anatase (2)”.
3.1.4. LAB MEDIA: Figure 4B. Video editor: Highlight the two peaks at 301 and 605 in the bottom magenta-colored graph labeled “Cadmium Yellow (3)”.
3.2. In the photoluminescence map, instead, cadmium yellow was is the only pigment visibly distributed across the field of view [1], with strong emission dominating the entire image [2]., Indeed, the faint defect emissionwhile from rutile and anatase contributed only faint and localized signals cannot be spectrally distinguished from the yellow powder[3].
3.2.1. LAB MEDIA: Figure 5A. 
3.2.2. LAB MEDIA: Figure 5B. Video editor: Highlight the dominant magenta-colored spectrum rising across the full wavelength range labeled “Cd Yellow (3)”.
3.2.3. LAB MEDIA: Figure 5B. Video editor: Highlight the much smaller cyan and yellow peaks labeled “Rutile (1)” and “Anatase (2)” in the lower portion of the graph.
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