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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed?  2.7, 3.2, 4.2, 4.4, 5.4, 5.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 4.3, 4.4 These two steps are performed in iteration until a periodic ablation pattern is observed.
E.  Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to demonstrate the optical fabrication of a one-dimensional photonic crystal cavity on a tapered optical fiber with a subwavelength-diameter waist. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kohzo Hakuta: The key point of our method is to fabricate thousands of periodic nano-craters on a nanofiber by irradiating with just a single laser pulse, and the created nano-structure eventually acts as a one-dimensional photonic crystal cavity which may open new possibilities for nanophotonics and quantum information science.
1.2. Kali Prasanna Nayak: One essential aspect of the work/technique is that the nanofiber itself acts as a cylindrical lens and focuses the femtosecond laser beam on its shadow surface. Moreover, the single-shot fabrication makes it immune to mechanical instabilities and other fabrication imperfections.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) N/A
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Kohzo Hakuta: Demonstrating the procedure will be Jameesh Keloth, a grad student from my laboratory. 
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total) N/A
Protocol (read by voice talent at JoVE):
2. Nanofiber Preparation
2.1. The nanofibers for the fabrication will be produced using a commercial device. [1-WIDE] The fiber is heated with an oxyhydrogen flame from this nozzle.The fiber is drawn by motorized stages to produce a tapered section. [2-CU]  A computer monitors the transmission through the fiber using input from a probe laser and photodiode. [3-MED]

2.1.1. Talent at the nanofiber fabrication device, opening it for next shots

2.1.2. Interior of the fabrication device so that both the flame nozzle and the motorized stages are in the frame. Talent should first point out the nozzle for about 5 seconds, then point to the motorized stages for about 5 seconds. (Video editor: This covers two sentences of narration.)

2.1.3. Talent at the computer
2.2. The nanofiber will be made from a length of single mode optical fiber about 210 millimeters long. [1-MED] Producing the nanofiber will require other equipment. [2-MED] To start, have a fiber coating stripper, a source of methanol, and cleanroom wipes. [3-CU] Also have a reservoir of acetone in which the single mode fiber can be immersed. [4-CU]

2.2.1. Talent at bench, measuring and cutting length of fiber

2.2.2. Talent placing fiber down near the equipment in the next step

2.2.3. The listed materials and fiber

2.2.4. Reservoir with acetone

2.3. To prevent dust from collecting on the nanofiber, be prepared to isolate it quickly.  [1-MED] For this experiment, the nanofiber will be mounted in this nanofiber holder using UV curable epoxy. The holder can be closed using the glass plated top cover. [2-CU-TXT]

2.3.1. Talent getting nanofiber holder and holding it or placing it on table for display in the next shot

2.3.2. The nanofiber holder in its open position. Its location should be consistent with 2.3.1. After about 7 seconds, have the talent close the holder (Video editor: This covers two sentences of narration.)
2.4. Begin with the length of single mode fiber and use the fiber coating stripper to remove 5 millimeters of the polymer jacket from each end. [1-MED] Dip a cleanroom wipe in methanol and use it to clean the ends. [2-MED]  Next, immerse the fiber between the two ends in the reservoir of acetone. [3-MED] Keep it there for 10 to 15 minutes until the fiber jacket falls off. [4-CU]

2.4.1. Talent working with fiber and fiber stripper to remove coating

2.4.2. Talent dipping wipe in methanol and cleaning fiber ends

2.4.3. Talent placing fiber in acetone

2.4.4. Fiber in acetone

2.5. When the fiber jacket has fallen off, remove the fiber from the acetone and clean the entire fiber with a cleanroom wipe dipped in methanol. [1-MED] For the next steps take the fiber to the commercial nanofiber device. [2-WIDE]

2.5.1. Talent removing fiber from acetone and cleaning it with a wipe

2.5.2. Talent with fiber at the fabrication device, which should be open

2.6. This fiber is mounted on the motorized drives and ready for fabrication to begin. [1-CU] Close the device and start the probe laser to monitor the transmission. [2-MED] Use software to ignite the flame, load the parameters, and start fabrication. [4-MED-TXT] [TEXT: Parameters for fiber waist of diameter 500 nm]

2.6.1. Detail of fiber in fabrication device

2.6.2. Talent closing fabrication device and starting probe laser

2.6.3. Talent at computer entering necessary data/commands [TEXT: Parameters for fiber waist of diameter 500 nm]

2.7. After the fabrication is complete, take the nanofiber holder with epoxy to the device. [1-MED] Secure the fiber on either side of the taper using UV curable epoxy. [2-CU] Once the fiber is in place, cover the nanofiber holder with the top cover. [3-CU] Place the sample in a clean box to transfer it to the experiment setup. [4-MED]

2.7.1. Talent with nanofiber holder, opening the fabrication device

2.7.2. Talent working to secure the fiber onto the holder. This might be a MED

2.7.3. Holder with fiber, as the cover is closed 

2.7.4. Talent placing holder in clean box
3. The Femtosecond Laser Setup
3.1. This is the setup for femtosecond laser fabrication. [1-WIDE] It is inside a clean booth with HEPA filters. [2-MED] A laser beam enters from above a cylindrical lens. [3-CU] The nanofiber holder will sit on top of a stage for XYZ translation and one for rotation. [4-CU-TXT][TEXT: Nanofiber holder shown in place for demonstration]

3.1.1. Talent arriving at closed booth

3.1.2. Talent opening booth

3.1.3. Detail of upper portion of setup, featuring the cylindrical lens

3.1.4. Detail of lower portion of setup, featuring the nanofiber holder and translation stages

3.2. This schematic provides a clearer idea of the apparatus. [1-LM] Laser light passes through a cylindrical lens. [2-LM] It then reaches a phase mask with a pitch of 700 nanometers. [3-LM] The phase mask splits the beam into zero and plus and minus one orders. [4-LM] 

3.2.1. LAB MEDIA: “Fig 1a.eps”

3.2.2. LAB MEDIA: “Fig 1a.eps” (Video editor: Please point to/highlight the symbol labeled “Cylindrical Lens”. Associate with it the text “Laser: 400 nm center wavelength; 120 fs pulse”)

3.2.3. LAB MEDIA: “Fig 1a.eps” (Video editor: Please point to/highlight the symbol labeled “Phase Mask” [the comb-like symbol])

3.2.4. LAB MEDIA: “Fig 1a.eps” (Video editor: Please point to/highlight the purple and blue bands that leave the symbol labeled “Phase Mask”.)

3.3. The zero-order is blocked, but the plus/minus 1 orders reflect from folding mirrors. [1-LM] The symmetrically placed mirrors lead to the creation of an interference pattern at the nanofiber in its holder. [2-LM] A photodiode allows monitoring of the light in the fiber. [3-LM] A CCD camera is used to monitor the nanofiber position. [4-LM]

3.3.1. LAB MEDIA: “Fig 1a.eps”

3.3.2. LAB MEDIA: “Fig 1a.eps” (Video editor: Please point to/highlight the region where the purple bands intersect with the symbol labeled “Nanofiber”)

3.3.3. LAB MEDIA: “Fig 1a.eps” (Video editor: Please point to/highlight the symbol labeled photodiode)

3.3.4. LAB MEDIA: “Fig 1a.eps” (Video editor: Please point to/highlight the symbol labeled “CCD Camera”)
4. Femtosecond Laser Fabrication Setup Alignment
4.1. The laser fabrication setup must be aligned. [1-WIDE] This requires use of a glass plate which can be ablated by the laser. [2-MED-TXT] Put the glass plate on the fabrication bench. [3-MED] With the translation stage, adjust the height of the bench to 15 millimeters. [4-CU] [5-MED] Then, use the laser to irradiate the glass for 5 seconds at a pulse energy of 1 milliJoules. [6-CU-TXT]

4.1.1. Talent at the open fabrication setup

4.1.2. Talent getting and displaying a glass plate [TEXT: Glass plate: 60 x 24 x 0.15 mm3]

4.1.3. Talent putting glass plate into position

4.1.4. Glass plate as stage is being adjusted

Since the height change is not obvious from the shooting. We included a LAB MEDIA with file name “Step 4.1.4”. This is captured by the CCD camera. It shows the laser spot on the glass plate. One can see that the laser spot position is changing on the CCD view as the height of the glass plate is adjusted.
4.1.5. Talent adjusting the translation stage (Video editor: Please select either 4.1.4 or 4.1.5)

4.1.6. White light coming from the glass plate as evidence of ablation. This shot will be reused [TEXT: Pulse energy: 1 mJ]

4.2. Use the CCD camera to observe the plate and identify the laser induced ablation.  A damage-line can be seen on the glass with the ablation pattern. [1-LM] Change the horizontal position of the glass by a millimeter to allow for new ablation. After that, change the height of the glass surface in order to test the strength of the ablation in a new position. [2-LM] Irradiate the glass plate again for 5 seconds with a pulse energy of 1 milliJoules. Then, assess the damage on the glass plate. [3-LM][4-CU]

4.2.1. LAB MEDIA: “Step 4.2.1” (Authors: Please provide video from the CCD camera of the glass plate. It should be with a single ablation site in view or being brought into view. Use the file name “Step 4.2.1”. )
4.2.2. LAB MEDIA: “Step 4.2.2” (Authors: Please provide a movie recording from the CCD. It should start where the recording in 4.2.1 left off and show the glass plate/ablation line shifting horizontally. When that motion is complete, pause for a few seconds, then start adjusting the vertical position. Ideally the vertical adjustment would be obvious. Use the file name “Step 4.2.2”.)
4.2.3. LAB MEDIA: “Step 4.2.3” (Authors: Please provide video from the CCD beginning where 4.2.2 left off. If possible, show the laser ablation taking place. Continue recording for 6 seconds after the irradiation has stopped. Use the file name “Step 4.2.3”.)
4.2.4. REUSE 4.1.6 (Video editor: Please use this if shot 4.2.3 isn't available or viable.)

4.3. As has happened with this glass plate, adjust the glass height and ablate a new region until the strongest ablation line is identified. [1-LM] With the stage at the height associated with the strongest ablation line, fine tune the angle of the mirrors and stage to further maximize ablation. [2-MED] After this optimization, go to the software for the CCD camera. [3-WIDE] Use the software to mark the position of the ablation line in the field of view. [4-LM]

4.3.1. LAB MEDIA: “Step 4.3plain.jpg” (Authors: Please provide the image in “Step 4.3.jpg” without the box. If you need to, you can substitute a new image for “Step 4.3.jpg”; just change the filename.)
4.3.2. Talent working to adjust the mirror and stage angles. This might be WIDE

4.3.3. Talent going to computer

4.3.4. LAB MEDIA: “Step 4.3.jpg”

4.4. Remove the glass plate to test the periodic structure of the ablation. [1-MED] To image the pattern, use a scanning electron microscope. [2-LM] The pattern should show a periodic structure with a period of 350 nanometers. If not, repeat the alignment steps. [3-LM-TXT]

4.4.1. Talent removing the glass plate

4.4.2. LAB MEDIA: “Step 4.4.jpg” 

4.4.3. LAB MEDIA: “Step 4.4.jpg” [TEXT: See text manuscript for details.] (Video editor: This covers two sentences.)
5. Fabrication of an Apodized Photonic Crystal Cavity
5.1. Begin at the aligned fabrication bench. [1-WIDE] Have ready a properly fabricated tapered fiber in its holder. [2-MED] Mount the fiber holder and couple the fiber to a probe laser. [3-CU-TXT] 

5.1.1. Talent at the fabrication bench with the booth open

5.1.2. Talent getting fiber holder and getting into position to place it in the setup

5.1.3. Fiber holder being put into position. If this isn't practical, get a MED shot of the holder being installed [TEXT: laser power: 1 mW] 

5.2. To be properly aligned, the fiber should be approximately parallel to the ablation line marked in the CCD software. Continue by sending a probe laser through the tapered fiber and using the CCD camera to observe the scattering. [1-LM] Use the translation stage to move the fiber along its length and center it on the ablation line.  At this point, turn off the probe laser. [2-LM]

At this point we do not turn off the probe laser. The probe laser gives information about the fiber position and movement. 

The scattering of the femtosecond laser from the nanofiber is not directly visible on the CCD camera. It is only marked by the reflection spots appearing on the glass plate on the top cover of the fiber holder.

In the LAB MEDIA “Step 5.2.1”, “Step 5.2.2”, “Step 5.3.1”, “Step 5.3.2” we show two CCD screens. The left screen is “WIDE view” to show the reflection spots on the glass plate. The right screen is the main “CLOSE UP view” where the ablation line is marked. 
The probe laser should be turned off in Step 5.5, before we measure the scattering of the femtosecond laser into the fiber mode. 

5.2.1. LAB MEDIA: “Step 5.2.1” (Authors: Please provide video from the CCD camera starting with the fiber in an acceptable position with respect to the ablation line. Include the boundary generated in the software. This should be before the probe laser is turned on. After a few seconds, turn the probe laser on to capture the scattering. Use the file name “Step 5.2.1”.)
5.2.2. LAB MEDIA: “Step 5.2.2” (Authors: Please continue recording from the previous shot. Use the translation stage to center the fiber properly. When done, wait a second before turning off the probe laser. Use the file name “Step 5.2.2”.)
5.3. Now, use the femtosecond laser with a minimum pulse energy. Translate the fiber in the horizontal plane to overlap with the femtosecond laser beam. [1-LM] Then, translate the fiber in the vertical plane to overlap its position with ablation line. Again, translate in the horizontal plane to maximize the overlap with the femtosecond laser.  [2-LM]

5.3.1. LAB MEDIA: “Step 5.3.1” (Authors: Make sure the laser will be visible in the camera frame. Then, start recording where 5.2.2 left off. After a second or two, turn on the laser. After a second, translate the fiber to overlap with the beam. Use the file name “Step 5.3.1”.) [TEXT: laser pulse energy < 10 µJ] 

5.3.2. LAB MEDIA: “Step 5.3.2” (Authors: Please start where 5.3.1 left off. After a second, translate the fiber in the vertical direction. Once it is in position, pause for a second, then translate it horizontally to overlap with the laser. Pause for a second before stopping the recording. Use the file name “Step 5.3.2”)
5.4. While translating the stage back and forth, observe the glass on the top cover of the fiber holder for the two first order reflections from the fiber. If the bright spots move along a line, the nanofiber is not parallel to the ablation line and the rotation stage must be rotated. [1-LM-TXT][TEXT: See text manuscript for possible adjustment of rotation stage.] If the spots appear in a flash, this indicates the nanofiber is parallel to the ablation line and the rotation stage does not need adjustment. [2-LM]

5.4.1. LAB MEDIA: “Step 5.4 Angle 0.35 deg.mp4” (Video editor: Please slow the mp4 so that it covers the duration of the first two sentences. Place the label “Not parallel” at the top of the frame.)

5.4.2. LAB MEDIA: “Step 5.4 Angle 0 deg.mp4”  (Video editor: Place the label “Parallel” at the top of the frame.)

5.5. When the nanofiber is parallel to the ablation line, turn OFF the probe laser and measure the power through the fiber with the photodiode. [1-MED] Use the translation stage to adjust the fiber in the horizontal plane [2-MED] The goal of the adjustments is to maximize the measured power scattered from the femtosecond laser. [2-CU] When done, use the rotation stage to rotate the fiber to the angle of rotation. [TEXT: Fabrication angle: = 0.5º]

The scattered power into the fiber mode is very weak/low. In principle, this can be measured using a sensitive photo diode/ power meter. But in the experiments, we use a sensitive grating spectrometer to measure the scattered light. 

The readings are captured by a computer controlled software. So for the Step 5.5.3, we include a LAB MEDIA “Step 5.5.3” that shows the captured screen shot.   
5.5.1. Talent at setup, preparing to use the photodiode and noting its value

5.5.2. Talent starting to adjust the translation stage

5.5.3. Detail of power meter as power reading goes from below maximum to maximum

5.5.4. Talent adjusting the rotation stage [TEXT: Fabrication angle: = 0.5º]

5.6. Next, take the power meter and use it to block the femtosecond laser beam. [1-MED] Adjust the pulse energy so the meter reads 0.27 milliJoules. [2-CU] Change the femtosecond laser setting to single-shot before removing the meter from the laser path. [3-MED-TXT] Complete the fabrication by firing a single femtosecond laser pulse. [4-MED]
5.6.1. Talent getting power meter and using it to block the laser beam

5.6.2. Detail of power meter as power is adjusted to read 0.27 mJ. At least capture final reading of 0.27 mJ.

5.6.3. Talent changing laser setting and moving power meter out of beam path [TEXT: Laser in single-shot mode]

5.6.4. Talent completing fabrication
6. Fabrication of Defect-induced Photonic Crystal Cavity 
6.1. Begin fabrication with an aligned setup. [1-WIDE] In addition, arrange for a wire to be supported above the cylindrical lens. [2-MED] This 0.5 millimeter copper wire is supported by a post. [3-ECU] The post is mounted on a translation stage to allow positioning the wire in the laser beam. [4-CU] 

6.1.1. Talent at fabrication setup with booth open

6.1.2. Talent pointing out/working with the post that supports the copper wire

6.1.3. Detail of the top of the post and the copper wire it supports

6.1.4. Post with wire and its translation stage

6.2. Make sure to set the height of the glass plate to where the strongest ablation line was found. [1-MED] Then, insert the wire at the center of the laser beam and perpendicular to the ablation line. [2-CU-TXT] Observe the shadow of the wire and try to position it at the center of the ablation pattern. [3-LM] 
6.2.1. Talent at bench adjusting/checking height of the fabrication platform 

6.2.2. Wire as it moves into the center of the beam. If this isn't viable, get the talent moving the translation stage associated with the wire [TEXT: laser pulse energy < 10 µJ](Authors: Is this the correct laser energy?)
Yes, this is the correct laser energy.

6.2.3. LAB MEDIA: “Step 6.2.3” (Authors: Please provide a video of the shadow of the wire as it is moved into position, or a still image of the shadow of the wire. Use the filename “Step 6.2.3”)
The LAB MEDIA “Step 6.2.3” shows the CCD view for the moving shadow of the wire. Also in the left side of the view we show the line profile of the laser spot on the glass plate. It clarifies the appearance/movement of the shadow position. 

6.3. Next, use a femtosecond laser pulse to produce an ablation pattern on the glass plate. [1-LM-TXT] Check the ablation pattern on the glass plate to see if the wire produces a gap at its center. [2-LM] If not, move the copper wire to center it and ablate a new section of the glass plate. [3-MED] Repeat until the gap is in the center of the ablation pattern. [4-LM]

6.3.1. LAB MEDIA: “Step 6.3.1” (Authors: Please provide video from the CCD camera of the ablation) [TEXT: pulse: 5 s; power 1 mJ]

6.3.2. LAB MEDIA: “Step 6.3.2” (Authors: Please provide either video or a still image of a gap that is not centered)
6.3.3. Talent adjusting the translation stage associated with the wire

6.3.4. LAB MEDIA: “Step 6.3.4” (Authors: Please provide either video or a still image of a gap that is centered.)
6.4. Before continuing, fix the wire in place by locking its translation stage. [1-MED]  Then, remove the glass plate from the fabrication platform. [2-MED] Get the fiber holder with its mounted fiber and install it in the fabrication setup. [3-MED]  Here, the holder is in place and the fiber is coupled to a probe laser. [4-CU] Send a probe laser pulse through the fiber. It should be approximately parallel to the ablation line recorded in the CCD software.  [5-LM]

In the LAB MEDIA “Step 6.4.5”, “Step 6.5.1”, “Step 6.5.2” we show two CCD screens. The left screen is “WIDE view” to show the reflection spots on the glass plate. The right screen is the main “CLOSE UP view” where the ablation line is marked.

6.4.1. Talent securing translation stage associated with the wire. 

6.4.2. Talent removing glass plate from the platform

6.4.3. Talent with the fiber holder, starting to put it in place

6.4.4. Fiber holder in place in the fabrication setup

6.4.5. LAB MEDIA: “Step 6.4.3” (Authors: Please provide video of the fiber with laser light scattering taking place. Include the line from the CCD software to which the fiber should be approximately parallel. The fiber should not be centered on the ablation line.)
6.5. Translate the stage along the fiber length to center the nanofiber on the ablation line before switching off the probe. [1-LM] Turn on the femtosecond pulse and translate the fiber in the horizontal plane perpendicular to its length with the goal of maximizing the overlap of the fiber with the femtosecond laser pulse. [2-LM] Check by measuring the power of the scattered light with the photodiode. [3-CU] After maximizing the overlap, set the angle of fabrication. [4-MED]

6.5.1. LAB MEDIA: “Step 6.5.1” (Authors: Provide video of the fiber starting at its last position in 6.4.3. Translate the fiber so that it is centered on the ablation line.)
6.5.2. LAB MEDIA: “Step 6.5.2” (Authors: Please provide video that continues from 6.5.1. After a brief pause, start the femtosecond laser. Then translate the fiber to overlap with it.)
6.5.3. Face of the power meter as its reading increases

Included a LAB MEDIA “Step 6.5.3” that shows the captured screen shot for the power measured using the spectrometer. Similar as the Step 5.5.3.
6.5.4. Talent adjusting the fabrication angle [TEXT: Fabrication angle:  = 0º]

6.6. Now, use the power meter to block the femtosecond laser. [1-MED] Then, adjust the pulse energy so that it is 0.27 milliJoules and change the femtosecond laser setting to be single-shot. [3-CU] Remove the power meter from the laser path and fire a single femtosecond laser pulse to complete the fabrication. [3-MED/WIDE-TXT]

6.6.1. Talent getting power meter and using it to block the laser

6.6.2. Reading of the power meter as it gets adjusted to 0.27 mJ

6.6.3. Talent removing power meter and completing the fabrication process. [TEXT: Laser in single-shot mode.]
7. Results: Transmission Spectra of One-dimensional Photonic Crystal Cavities Produced by Femtosecond Laser Ablation
7.1. This scanning electron microscope image is of a typical segment of a fabricated nanofiber sample. The nano-craters are formed on the shadow side of the fiber [1-LM] The nano-craters are almost circular with a diameter of around 210 nanometers. [2-LM] In this sample, the periodicity is 350 nanometers. [3-LM]

7.1.1. LAB MEDIA: FIg2.eps 

7.1.2. LAB MEDIA: FIg2.eps (Video editor: If possible, choose one of the craters from the expanded inset, draw a line across its diameter, and associate “210 nm” with it.)

7.1.3. LAB MEDIA: FIg2.eps (Video editor: If possible, choose two adjacent craters from the expanded inset, draw a line between their centers, and associate “350 nm” with it.)

7.2. This transmission spectrum from the apodized photonic crystal cavity is for light polarized perpendicular to the nano-crater faces. The spectrum shows a stop band region from about 794 to 799 nanometers in which the transmission is only a few percent.

7.2.1. LAB MEDIA: “Fig 4a.eps”

7.2.2. LAB MEDIA: “Fig 4a.eps” (Video editor: Please highlight the region along the horizontal axis that goes from about 794 to 799. One possible way to do this is to simply highlight the entire region from the bottom to the top of the plot.))

7.3. Compare this with the transmission spectrum of light polarized parallel to the nano-crater faces. [1-LM] It also has a stop band, but at longer wavelengths, from approximately 796 to 803 nanometers. [2-LM] Both spectra have peaks that correspond to cavity modes. [3-LM]

7.3.1. LAB MEDIA: “Fig 4b.eps”

7.3.2. LAB MEDIA: “Fig 4b.eps” (Video editor: Please highlight the region along the horizontal axis that goes from about 796 to 803 in a manner similar to 7.2.2.)

7.3.3. LAB MEDIA: “Fig 4a.eps”, “Fig 4b.eps” (Video editor: Place these side-by-side in the order listed.)

7.4. The transmission spectra for the same polarization modes in the defect-induced photonic crystal cavities show similar behavior. [1-LM] In these cases, the cavity modes are at either side of the stop band. Note that the cavity mode spacing at shorter wavelengths is much larger than that at larger wavelengths. [2-LM]

7.4.1. LAB MEDIA: “Fig 4a.eps”, “Fig 4b.eps”, “Fig 5a.eps”, “Fig 5b.eps” (Video editor: Keep the images from 7.3.3 up and add “5a” below “4a” and “5b” below “4b”)

7.4.2. LAB MEDIA: “Fig 5a.eps”, “Fig 5b.eps” 
8. Conclusion (said by authors on camera)
8.1. Kohzo Hakuta: This single-shot optical fabrication method is immune to mechanical instabilities ensuring high optical quality, and this fabrication technique may be implemented to make various nanophotonic devices from nanofibers and may be adapted to other nanofabrication processes.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation
It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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