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This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)
Can you record movies/images using your own microscope camera? (Y)

2. Does your protocol include software usage? (Y)
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections).
2.1, 2.3, 3.5, 4.2, 4.3, 4.6
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
2.3 and 3.5

5. Will the filming need to take place in multiple locations? (N)


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant?

1.1. Rajeev Ranjan: The protocol can help scientists interested in nonlinear
microscopy to understand the key components, the setting up and the alignment procedure of a microscope based on Stimulated Raman Scattering.


What is the main advantage of this technique?

1.2. Maurizio Indolfi: The main advantages of SRS microscopy are its abilities to perform label free imaging based on vibrational contrast and to acquire an image in a few seconds.


OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: _________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

1.4. Maria A. Ferrara: SRS microscopy has taken label-free imaging to new heights, especially in studies of complex biological structures such as lipids, which are fundamental to cells and cellular architecture.

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. Luigi Sirleto: SRS signal is detected as a small change in the intensity of probe beam and it can be corrupted by noise. Therefore, in order to get success in microscope implementation the crucial point is ‘an accurate design’.

Why is visual demonstration of this method critical?

1.6. Author Name:___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)




Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read 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 a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
Authors: It is unclear to me as to what shot type best represents some of your steps.  Please carefully review the type of shot.  “SCREEN” should be used for anything that is best viewed on a computer.
2. Alignment of the Microscope – Spatial Beam Overlap 
2.1. To begin, align the OPO and the titanium-sapphire laser beams so that they both reach the microscope. [1-TXT]
2.1.1. WIDE: Talent works at the table with the laser setup, performing a laser adjustment. TEXT: OPO: Optical parametric oscillator laser (1076 nm); Ti:Sa (810 nm); Power: 10 mW.
2.2. Next, Place the laser beam position sensors detectors in two positions in between DM1 and M4, the first position is located close to DM1 and the second one is close to M4. For each position, use the sensors to detect the x and y coordinates of the OPO beam [3].
2.2.1. Talent holds a sensor detector and points out DM1 and M4 TEXT: See Figure 1 for array schematic
2.2.2. Talent points out the first and 2nd position of sensor in the order described
Authors: What would be a good visual to show this detection? Filming from the left side of the optical bench 
2.3. Verify that the x and y coordinates of the titanium-sapphire laser beam are the same of OPO in both positions of the sensors detectors. [1] If in some positions the coordinates do not coincide, tune the tilt of the adjacent mirror to compensate. [2]
2.3.1. Authors: What would be a good visual to show that the coordinates line up?[ Using a detector card and showing the beams simultaneously and alternately].
2.3.2. Talent adjusts one of the mirrors
2.4. Follow this same procedure to align the titanium-sapphire beam positions with respect to OPO for the path in between mirrors 4 and 5. [1-TXT]
2.4.1. Talent points out M4 and M5 TEXT: *Follow along in the text protocol to perform temporal synchronization of the beams
3. Alignment of the Microscope – Temporal synchronization of the beams - Use of the Autocorrelator
3.1. Install an additional mirror on a flip-flop mount in-between mirrors 6 and 7 and flip the mount of the mirror to direct the beam into the autocorrelator.
3.1.1. Author points to the described mirror and flips it.
3.2. Power on the autocorrelator controller, start the software application on the computer controlling it [1] and set the beam distance adjustment screw of the autocorrelator to Normal position at 8.35 millimeters
3.2.1. Talent turns on the autocorrelator controller, sits at computer and begins application.
3.2.2. Talent sets the beam distance adjustment screw to 8.35 mm.
3.3. Stop the titanium-sapphire beam, release and project the OPO beam from additional mirror to the input mirror of the autocorrelator. [1]. Try to adjust the input mirror [1] to maximize the laser pulse signal as shown here. [2]
Authors: What is the best way to visualize the initialization of beam projection? Filming from the right side of the optical bench 
3.3.1 Talent adjusts the flip-flop mount and then the input mirror.
3.3.1. LABMEDIA: Figure 5a
3.4. Stop the OPO beam, release and project the titanium-sapphire beam from the flip-flop mounted mirror to the input mirror and into the autocorrelator. [1] Repeat the optimal beam adjustment until the autocorrelator signal shown here is obtained. [2]
3.4.1. LABMEDIA: Figure 5b
3.5. Next, set the beam distance adjustment screw to the Cross position at 7.30 millimeters. [1] Release both beams and scan the delay line to overlap the two beams. [1] Obtain a resulting cross-correlator signal as shown here. [2]
3.5.1. Talent sets the beam distance adjustment screw to 7.3 mm releases both beams and sits at computer and begins application.
3.5.2. Screen capture Screen capture_(Figure_6)_ACF_1
3.5.3. LABMEDIA: Figure 6.
3.6. Then, flip the flip-flop mounted mirror so that the beams can reach mirror 7 and the scan head of the microscope. [1]
3.6.1. Talent flips the flip-flop mirror and shows the path of beams
4. Alignment of the Microscope – Aligning the Femtosecond Laser Beams: OPO and Ti:Sa
4.1. Remove the condenser and use the escape button to temporarily retract the 60x objective lens. [1]. Then, rotate the nosepiece to move the 60x objective lens off the optical path. [2]
4.1.1. Talent removes the condenser
4.1.2. Talent presses escape and rotates the nosepiece
4.2. Next, mount the detector to the upper part of microscope using the external mechanical mount. [1] Connect the detector’s output through a 50 Ohm low-pass filter to an oscilloscope and monitor the OPO signal. [2]
4.2.1. Talent mounts the detector as described
4.2.2. Talent connects the detector through a low-pass filter and into an oscilloscope and shows OPO signal output on oscilloscope.
4.3. Now, turn on the processor that controls the scanner head and project the OPO beam into the scanner head of the microscope
4.3.1. Talent turn on the processor and project the OPO beam into the scanner head 
4.3.2. Authors: What is the best way to visualize this step? 
4.4. Next, maximize the power measured by the detector using an x-y translator [1]
4.4.1.  Talent moves the x-y translator and shows the change of the signal to the oscilloscope 
4.5.  Switch the beam from the OPO laser to the titanium-sapphire laser and verify that you obtain a signal also for Ti:Sa. This indicates that both beams are well-aligned. [2]
4.5.1. Talent switches the beams and measures Ti:Sa power
4.6. [bookmark: _Hlk533257064]Finalize the beam alignment by rotating back the nosepiece to introduce the 60x objective. [1] Use the refocus button on the microscope to regain the finalized focus to the 60x microscope objective lens [2]. Place the objective with magnification 40x in place of the condenser without touching or disturbing the sample [3]
4.6.1. Talent rotates the 60x objective back into place and shows the refocus button on the microscope
4.6.2.  Talent mounts the 40x objectives
5. Optimization of Temporal Synchronization of Beams
5.1. Set the power of the titanium-sapphire and OPO lasers measured before the microscope to 30 milliwatts for both beams. Then, set the wavelength of OPO laser to a different value with respect to the previous one so that the pump and probe are not in resonance with the vibrational frequency of the beads. [2]
5.1.1. Talent measures the power of OPO and sets wavelength of OPO
5.2. Next, release both beams so that they enter the microscope. Run the scanning delay line computerized translator and record the measured intensity using the lock-in amplifier for each position of the delay line. Wait until the delay line scanning is complete [1]
5.2.1. Talent releases both beams and sits at computers and begins application.
5.2.2. Screen capture_(Figure_7 left_Right)_Raman_Peak
5.2.3. LABMEDIA: Figure 7 (left)
5.2.4. Set the wavelength of the OPO back to 1076 nanometers so that pump and probe are in resonance with the vibrational frequency of the beads. [1]. Run the scanning delay line computerized translator and wait till the delay line scanning is complete 
5.2.5. LABMEDIA: Figure 7 (right)
 5.4 set the obtained overlap beam position in the delay line for next acquisition of stimulated Raman scattering Images. [1]
6. Optimization of Spatial overlap of Beams -Transmission image acquisition of OPO and Ti:Sa
6.1. To optimize the spatial synchronization of the beams, begin by stopping the titanium-sapphire beam and reducing the OPO power to 8 milliwatts. [1]
6.1.1. Talent reduce powers of OPO beams.
6.2. Next, connect the detector readout to the data acquisition card. [1]
6.2.1. Talent connects the detector to the DAQ
6.3. Run the data acquisition program along with the microscope scanning console. [1]. When finished, save the file and process the data to get an image like the one shown here. [2]
6.3.1. LABMEDIA: Figure 9a

6.4 Stop the OPO beam and reduce the Ti:Sa power to 2.5–4.5 mW

6.4.1 Talent stop the beam and reduce power of Ti:Sa

6.5 Connect the detector with LIA and LIA readouts with the data acquisition card.

6.5.1 Talent connects the detector with LIA and LIA readouts with the data acquisition card

6.6 Run the data acquisition program along with the microscope scanning console. [1] When finished, save the file and process the data to get an image like the one shown here. [1]
6.6.1 Talent begin application at computer.
6.6.2 LABMEDIA: Figure9b


7. SRS Image Acquisition
7.1. Introduce a stack of filters in-between the 40x objective and the photodiode to remove the pump pulses (i.e. titanium-sapphire laser) and acquire only the Stokes signal (i.e. the OPO laser). [1]
7.1.1. Talent introduces filters.
7.2. Then, set the pump signal to 810 nanometers with a focused power of 8 milli-Watts and set the probe signal to 1076 nanometers with the same focused power of 8 milli-Watts to investigate a typical carbon-hydrogen bond of polystyrene with a Raman shift of 3054 inverse centimeters. [1]
7.2.1. Talent sets power for both beams.
7.3. Connect the detector with the lock-in-amplifier and the lock-in-amplifier’s readout to the data acquisition card. [1]
7.3.1. Talent connects the detector to LIA and LIA readout to DAQ.
7.4. Set the pixel format and acquisition time in microscope program and run it and the data acquisition system, saving the matrix file once it is complete. [2]
7.4.1. Talent sits at computer and begins application
7.4.2. Screen capture_(figure_10)_SRS_Image_Acquisition
7.4.3. LABMEDIA: Figure 10

Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

8. Results: Nonlinear Microscope Based on Stimulated Raman Scattering
8.1. [bookmark: _GoBack]An example of measurement from a single point of the sample is displayed here. [1]
8.1.1. LABMEDIA: Figure 7
8.2. When the beams are not overlapped in time or space, the obtained result is shown in left part of figure 7 where the amplitude of signal as measured by a lock-in-amplifier is zero. [1]
8.2.1. LABMEDIA: Figure 7 - Video Editor: Zoom into The top left graph
8.3. The phase of this signal, however, jumps between negative and positive values. [1]
8.3.1. LABMEDIA: Figure 7- Video Editor: Zoom out and back into the bottom left graph
8.4. If the beams are overlapped in space, the signal increases and reaches its maximum when the beams are perfectly overlapped in time, too, [1] while the phase starts to achieve a fixed value during the time at which the beams are overlapped. [2]
8.4.1. LABMEDIA: Figure 7- Video Editor: Zoom out and back into the top right graph
8.4.2. LABMEDIA: Figure 7- Video Editor: Zoom out and back into the bottom right graph
8.5. In a transmission image TI, a single beam is used, and the transmitted beam intensity from the sample is measured by a PD. TI for both Ti:Sa and OPO are acquired in order to optimize the FOV, the illumination, the focal position of microscope objectives and to confirm that the two beams are spatially overlapped. Examples of TI images can be seen here. [1]
8.6. On the left, the TI image obtained using OPO while on the right the TI image obtained using Ti:Sa are respectively reported.
8.6.1. LABMEDIA: Figure 9 - Video Editor: Label the left image “OPO Laser” and the right image “Ti:Sa laser”
8.7. A typical example of SRS image is shown here, in which label-free images of polystyrene beads with diameters of 3 µm are reported.
8.7.1	LABMEDIA: Figure 10 Video Editor: Zoom into figure 10


Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
9.1. Luigi Sirleto: In order to obtain a high quality image based on SRS microscopy, the alignment of microscope is the crucial point. Therefore, all indicated steps into protocol have to be carried out carefully.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
9.4. Rajeev Ranjan: Instruments hazardous: Laser beams used for this purpose are having very high power, hence in-order to prevent our self we must need goggles to protect our eyes and remove all the metallic ornaments from your hands.

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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