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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  
2. Does your protocol include software usage? N
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? 2.2, 2.3, 3.4, 3.5
4. What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.2, 2.3
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.

1.1. Alexei V. Sokolov: We describe a laboratory protocol to use laser filaments to achieve sub-diffraction limited spatial resolution at classically intractable distances.

1.1.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera 

1.2. Matt Springer Alexei V. Sokolov: Laser filaments can maintain intensity and sub-millimeter diameter size during propagation. This leads to the capability of remote scanning, imaging, sensing, and spectroscopy with enhanced spatial resolution.

1.2.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera 


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

1.3. Ben Stryker: The laser filamentation can be generated in many media, including atmosphere and water. The technique can be adapted to ocean optics studies.

1.3.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera 

1.4. Kai Wang: It is difficult to generate laser filamentation. One useful trick is to adjust the chirp of the pulse to help achieve the necessary intensity.

1.4.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera 

Introduction of Demonstrator: N/A

(Videographer Comment: Introduction by Marlan Scully)

(Editor: Since Marlan hasn’t provided a statement yet, I’m not sure if they’re introduced here or are doing the introducing)
Section – Protocol
2. Creation of the Femtosecond Laser Filament
2.1. Set up the apparatus on an optical bench and follow safety precautions for a Class 6 laser. [1] To create the filament, use a pulsed, amplified femtosecond titanium:sapphire laser. [2] Pass the laser beam through an iris that slightly clips the outer edges. [3] The sharp gradient in the spatial intensity profile caused by clipping the laser is known to seed filament formation. [4]
2.1.1. WIDE: Talent approaching bench with laser and other optical elements in place
2.1.2. MED: Talent at the laser
2.1.3. MED: (possibly CU) The iris that is in the beam path. If possible have the laser in the frame Use 2.1.1 take 2
2.1.4. LAB MEDIA: (Authors: Please provide the image at the top of Figure 1 [or something like it] separately. It should have the highest resolution possible and be in eps, tif, png or pdf format. Please put it on your upload site.)
2.2. Next, pass the beam through a converging lens with a focal length greater than 200 centimeters. [1] Help seed self-focusing by slightly tilting the lens with respect to the propagation direction. [2] Arrange to have an appropriate beam dump after the geometric focus of the lens. [3]
2.2a.    [Added Shot]: Center beam/adjust lens (Editor: I’m not sure where the authors want this to go, or what the corresponding VO should be)
2.2.1. MED: Talent turning attention to the lens. Ideally, its position relative to the laser and iris could be seen (Videographer Comment: Mislabled 2.1.2)
2.2.2. CU: Detail of the lens. If possible, make clear that it is tilted with respect to the laser beam direction
2.2.3. MED: Talent placing/pointing out the beam dump
2.3. To observe a filament, operate the laser with an instantaneous output power sufficient for self-focusing in air. [1-TXT] Look for filamentation near the geometric focus of the lens using white paper. [2] With the paper in the beam path, search for a diffuse halo of several millimeters surrounding a flickering bright core of about 100 micrometers. [3]
2.3.1. WIDE: Talent operating the laser [TEXT: 3.2 GW at 800 nm; pulse duration: 35 fs; pulse energy: 1-4 mJ]
2.3.1a. [Added Shot]: CU of beam (Editor: This could likely be used alongside or instead of 2.3.1, depending on what looks best)
2.3.2. WIDE or MED: Talent preparing to observe filamentation by inserting white paper in the beam path [Shots 2.3.2 and 2.3.3 combined]
2.3.3. CU: The white paper demonstrating evidence of filamentation
2.4. Make further observations beyond the filament. [1] There, bright, multi-colored conical emission rings are the result of a characteristic self-phase modulation process in the air. Multiple bright spots indicate there are multiple filaments [2] To eliminate the bright spots, introduce attenuation in the beam before the iris. [3] With the proper attenuation, the bright spots in the conical emission pattern are eliminated. [4]
2.4.1. MED: Talent moving position of paper to observe emission rings
2.4.2. CU: Detail of paper in beam line showing emission rings and bright spots. Please discuss with the authors the necessity and possibility of calling attention to the rings and the spots during the shot. 
2.4.3. MED: Talent introducing attenuation before the iris in the beam path
2.4.4. CU: Detail of paper in the beam path to demonstrate the effect of proper beam attenuation

3. Remote Scanning of a Target Surface
3.1. Prepare to conduct a test of remote scanning with the laser. [1] Secure a two-axis motorized translation stage in the beam path so that it translates perpendicular to the beam. [2] Ensure that the laser beam filament is incident at the center of the stage. [3]
3.1.1. WIDE; Talent at bench, putting translation stage in position on bench [Shots 3.1.1 and 3.1.2 combined]
3.1.2. MED: Talent securing translation stage on the bench
3.1.3. CU: The top of the translation stage demonstrating the laser beam is centered on it (this may require a beam card/paper)
3.2. Next, create a target to scan with the system. [1] Obtain a container and place 2 millimeters of sand on its bottom. [2-TXT] Put copper, aluminum, and stainless steel objects on top of the layer of sand. [3] Then, put another 2 millimeter layer of sand on top of the metals. [4] 
3.2.1. MED: Talent with materials to create a target
3.2.2. CU:  Sand being placed into container and several seconds of the final result [TEXT: Container: 5 mm x 25.4 mm x 25.4 mm] Videographer: It may be possible to combine this shot with the next two. Please record at least one shot of the container with the items on the sand from directly above, and another shot from the same vantage after they are buried for possible use in 4.1.1 [Shots 3.2.2 and 3.2.3 combined]
Video editor: This shot can start with the sand in the bottom of the container
3.2.3. CU: Metal objects being placed on the sand in the container 
3.2.4. CU: Another layer of sand being placed over the metal objects
3.3. With the laser off, put the container in the center of the translation stage, where the filamention occurs. [1] In order to collect data, connect the spectrometer output to the computer. [3.5.1] Set up an external trigger and computer control for the laser to fire a single shot. [2-TXT] Next, set up the sensor apparatus. [3]
3.3.1. MED: Talent putting target on the translation stage
3.5.1.  WIDE: Talent establishing connection with the computer.
3.3.2. WIDE: Talent working at computer  [TEXT: See text protocol for details.] 
3.3.3. WIDE: Talent in position to set up spectrometer
3.4. In this case, position a spectrometer so its entrance points at the filamentation impact point on the translation stage. [1] Use the lens to couple light from the impact point into the spectrometer. [2] Place a lens at about a focal length from where the filamentation occurs. [3]
3.4.1. MED: Talent positioning a spectrometer [Shots 3.4.1, 3.4.2, and 3.4.3 combined]
3.4.2. MED: Talent placing/adjusting lens. Ideally, its position relative to the target on the translation stage would be clear. Videographer: Between this and the next shot, the relative positions of the lens, translation stage and spectrometer need to be made clear.
3.4.3. MED: Demonstrate position of lens with respect to spectrometer
3.5. Trigger the laser by software and record the signal from the spectrometer. [2-TXT]
3.5.1. WIDE: Talent establishing connection with the computer (Move above 3.3.2)
3.5.2. MED: Talent viewing data from the spectrometer on the computer screen [TEXT: Optimize the spectrometer position as necessary.]



Section – Results
4. Results: Chemical Maps and Sub-diffraction-limited Imaging using Laser Filaments
4.1. This arrangement of copper, aluminum, and stainless steel is obscured beneath about 2 millimeters of sand. [1] The spectral features of the buried metals as measured by the setup allow the creation of a composite image with copper in green, aluminum in red, and stainless steel in cyan. [2]
4.1.1. LAB MEDIA: (Authors: Please provide a photo of the objects on the sand before they are buried, and a separate shot of the sand after they are covered. This should be similar to Figures 3a and 3b in your manuscript. The photos should have the highest resolution possible and be in eps, tif, png or pdf format. Please put them on your upload site.) Video editor: Please begin by showing photo with the items on the sand. Then, either replace it with the image of the sand that covers the items or show that image next to the original. It may be possible to use shots from step 3.2 for this. 
4.1.2. LAB MEDIA: (Authors: Please provide an image showing the spectral features of the buried metals from the previous shot. This should be similar to Figure 3c in your manuscript. The photo should have the highest resolution possible and be in eps, tif, png or pdf format. Please put it on your upload site.)
4.2. A non-filamented laser beam at the diffraction limit scanned over a small, printed Texas A&M logo does not reveal recognizable text. [1] By contrast, a filamented laser beam scanned over the logo generates an image with discernible elements. [2] 
4.2.1. LAB MEDIA: (Authors: Please provide Figure 2, panel a, separately and without the label ‘(a)’. It should have the highest resolution possible and be in eps, tif, png or pdf format. Please put it on your upload site.)
4.2.2. LAB MEDIA: (Authors: Please provide Figure 2, panel b, separately and without the label ‘(b)’. It should have the highest resolution possible and be in eps, tif, png or pdf format. Please put it on your upload site.)



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Ben Strycker: The pulse energy and intensity are very important parameters for generating laser filamentation.
5.1.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera (Videographer Comment: Mislabled 5.4.1)
5.2. Matt Springer Alexei V. Sokolov: Use of laser filamentation in stand-off spectroscopy may increase the signal-to-noise ratio in remote sensing.
5.2.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera 
5.3. Kai Wang: The technique paves the way to achieve high spatial resolution in remote sensing.
5.3.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera 
5.4. [bookmark: _GoBack]Ben Strycker: The class four lasers necessary for this work are dangerous. Experimenters should wear personal protective equipment and follow all safety protocols.
5.4.1. INTERVIEW: Named person making the above statement in an interview style shot, looking slightly off-camera 
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