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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _N________ If yes, please list make and model of your microscope: ______________________________

Note: perhaps the most interesting video to show is the glowing sample view, this is a magnified view of the two side of the sample visible on two PC screen of the control station. I don’t know if a better video is obtained by filming these monitors or by capturing the monitor video. Please let me know as I would need to install a video capture software on those computers. The control station has at least 6 monitors to control all this

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_N_______ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__2.5, 2.6, 3.3, 3.4, 4.4________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most challenging thing to do is to obtain a nicely heating sample. I have some experience in this matter and I would prepare two samples, in case one fails. ______________________________
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to perform synthesis at high pressure and temperature, and to perform synchrotron microdiffraction characterization of the high-pressure phases. (Intro)

This is accomplished by first loading a sample in a wide opening diamond anvil cell. (P1. The sample is the little thing between the two Diamonds (see black arrow). Start with the two Diamonds a little bit apart, have the sample appear when “loading a sample” is said. Then have the two Diamonds move towards each other to end up clamping the sample as shown in the image, and have the words “Load” and red arrows appear as the Diamonds move towards each other.)
The second step is to heat the sample using double-sided laser heating system. (P2, Please animate the yellow lines so that they start at the top of the image, lengthen to hit the green diagonal lines, then turn the corner and continue lengthening to touch the sample, so the end result is the P2 image))
Meanwhile, the temperature is monitored by exploiting the emitted black body radiation . (P3, Please animate the red lines so they lengthen (grow) starting at the sample, turning two corners, and ending at the Spectrometer (end result is the P3 image))
The final step is to collect diffraction data, adjusting the data collection strategy to the sample grain size: single crystal, multiple crystals, and powder. (P4. The yellow and red lines, etc., from P3 disappear, the grey figure (sample and diamonds) tilt as shown in P4, then the blue line extends out to hit the sample, then the lines with leading to the “Diffracted x-ray” appear along with the left-hand grey and blue structures.)
Ultimately, this allows a robust structural analysis of high-pressure phases and a comprehensive description of complex, heterogeneous samples. (P5)
Use: 50613_schematic_P1-5.ppt
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Author name _Yue Meng________: The main advantage of this technique over existing methods, like _resistive heating_________, is that _it can reach much higher temperatures under high pressure in a diamond anvil cell__________.   

1.2. Author name Lavina ________: This method can help answer key questions in the geophysics and geochemistry fields, such as understand the phases composing planetary interiors, their properties and planetary dynamics_________________.  

1.3. Author name _________: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  

1.4. Author name ________: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.

1.5. Author name_______: Generally, individuals new to this method will struggle because ______________.
1.6.  Author name ________: I/We first had the idea for this method, when I/we ___________.

1.7. Author name _________: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   

1.8. **Author name ________: Demonstrating the procedure will be ________ a _______ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  

1.8.1. Interview style: Author saying the above 

1.8.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     
2. Laser heating and high temperature x-ray diffraction
2.1. These high pressure and temperature synthesis experiments are performed at the Advanced Photon Source of Argonne National Laboratory, either at the GeoSoilEnviro Center for Advanced Radiation Sources 13ID-D beam line (TEXT: GeoSoilEnviro Center for Advanced Radiation Sources (GSECARS) 13ID-D), or, here, at the High Pressure Collaborative Access Team 16ID-B beamline (TEXT: High Pressure Collaborative Access Team 16ID-B).  The typical energy of the x-rays at these beamlines is 30 keV, and the beam size at the focal spot is about 5 µm by 5 µm full width at half maximum (TEXT on two lines: line 1: X-ray beam energy ~ 30 keV; line 2: size 5 µm by 5 µm full width at half maximum).  

2.1.1. LAB MEDIA: Image of APS at Argonne (slide 1)  (Video editor: Please show the facility without the labeled lab areas.  I don't think locating the areas is helpful.) (Lavina: uploaded original image file and permission to use)
2.1.2. Get a minute of b-roll of the HPCAT beamline area. 
2.1.3. WIDE: Talent in experimental hall preparing to mount DAC (Video editor: Begin this shot at any point after the beginning of the second sentence) 
2.2. Start with a sample loaded to target pressure in a diamond anvil cell. (TEXT: See details of loading in manuscript) Mount the high pressure device in the water cooled copper holder. Then mount this in the sample stage.  The laser beam used for heating, and the x-ray beam used for diffraction, are pre-aligned to the sample position on the rotation axis of the sample stage.

2.2.1. MED: Talent with DAC (Videographer:  Please leave room for inset on bottom right) (Video editor: Use images from slide 3, picture of DAC and microphotograph, as an inset) (Video Editor: please keep this short, the authors are concerned it might not look professional )
2.2.2. MED: Talent mounting device in copper holder

2.2.3. MED: Talent mounting holder in sample stage
2.3. Now, exit and close the experimental station; always follow laboratory safety procedures.  The heating and diffraction systems are operated remotely. First, use x-ray absorption profiles of the sample measured with a photodiode to precisely position the sample on the rotation axis of the sample stage.
2.3.1. WIDE: Talent leaving and securing access to station

2.3.2. WIDE: Talent arriving at controls for experiment 

2.3.3. MED: Talent manipulating controls and viewing monitors (Videographer:  Monitors probably won't show anything relevant.  Please take additional footage of talent at the controls lowering optical elements from different angle)
2.4. Next, move the upstream and downstream laser heating optical components into the x-ray beam path. Focus the optics for clear sample viewing.  Then, adjust the heating mirrors to compensate for the tilting of the diamond anvils

2.4.1. MED or WIDE: Motion of optical components into beam path, allowing for an inset, and keeping as much of the experimental platform in view as possible.  (Video editor: Use additional footage of talent at controls from 2.3.3 in the inset)
2.4.2. SCREEN: The sample coming into focus 
2.4.3. Videographer: If possible, please record the signal to the monitor showing the sample coming into focus.  If that is not possible, shoot the image with the camera.  (Video editor: Choose between 2.4.2 and 2.4.3.  There is some question about the ability to capture video with software.  2.4.2 might be a still image.)
2.4.4. SCREEN: Adjustment of heating mirrors. 
2.4.5. Videographer: Please do the same as in 2.4.3.  (Video editor: There will probably be no discernible change in the image.  Shots 2.4.4/5 can be deleted.  If not, choose between 2.4.4 and 2.4.5.  This is the same situation as with 2.4.2/3.)
2.5. Turn on the 1063 nm, infra-red lasers and slowly increase the laser power delivered to the sample.  When the sample starts to glow, collect the thermal radiation spectrum using an imaging spectrograph. Assume black-body behavior and fit the observed spectrum to the Planck radiation function to determine the sample temperature.
2.5.1. MED: Talent at controls, increasing laser power

2.5.2. SCREEN: Sample beginning to glow{comment: this media is merged into new 2.5.6 item}
2.5.3. Videographer: Please record this screen as above (2.4.3)  (Video editor: Choose between 2.5.2 and 2.5.3){comment: this video could not be recorded, it won’t be of acceptable quality}
2.5.4. SCREEN: Display of fitted temperatures{comment: this media is merged into new 2.5.6 item}
2.5.5. Videographer: Please record this screen as above (2.4.3)  (Video editor: Choose between 2.5.4 and 2.5.4) ){comment: this video could not be recorded, it won’t be of acceptable quality}
2.5.6. New item. Grabbed sample view on the upstream and downsteam sides and temperature fit (3 video) combined into a ppt slide. I can provide the video separately if necessary.
2.6. Adjust the power of the upper and lower lasers to achieve the target temperature as measured on both sides of the sample.  While heating the sample, collect diffraction patterns to monitor the disappearance of the initial material characteristic peaks and the appearance of the new phase peaks as the temperature of the sample increases.  Next, heat the sample as uniformly as possible by moving it in the plane perpendicular to the x-ray beam in steps of a few micrometers.  Once this is done, turn off the lasers and move the optical components out of the x-ray path.

2.6.1. WIDE: Talent at controls watching monitors that show two sides of sample and fitted temperature

2.6.2. LAB MEDIA: Images showing change of diffraction peaks (slide 16) labeled 1–3 (Video editor: Please show image 1 by itself, then add second image, then third image.  These can be side-by-side or staggered, but temperature should be clear/)
2.6.3. WIDE: Talent at controls to move samples, then turning off lasers and moving optics 
3. X-ray diffraction data collection after synthesis
3.1. Once synthesis has been completed, start the x-ray diffraction data collection. Acquire a set of still diffraction images in a 2D grid distribution that covers the sample area with a step size of about 5 µm, the approximate x-ray beam size. TEXT: Exposure times per grid site range from 3 to 20 seconds)  

3.1.1. WIDE: Talent preparing for and starting data collection.

3.1.2. LAB MEDIA: Image of 2D grid superimposed on photo (slide 17) (It might be better if the boxes/grid were not filled) {comment: I changed the image with empty blue grid. I used GIMP to adjust this and most other photos, I can provide layer images if necessary)
3.2. Use the diffraction images to select a set of locations best suited for single crystal and powder diffraction analysis. Images showing few spots are likely generated by one or a few crystals, and might provide good single crystal diffraction patterns.  Patterns showing smooth or spotty Debye rings are suitable for powder diffraction analysis.

3.2.1. LAB MEDIA: Pattern with few spots (slide 19) on left and a similar image as an example for powder diffraction (Video editor: Display images side by side-by-side) {comment: two images uploaded}
3.2.2. LAB MEDIA: Pattern with few spots (slide 19) (Video editor: Bring left image from previous shot to foreground on “Images showing few...” and return it to original position as sentence ends)
3.2.3. LAB MEDIA: Pattern with smooth or spotty rings (Video editor: Bring right image  from previous shots to foreground on start of third sentence and return it to original position at end of sentence.)
3.3. Translate the sample stage to place the first single crystal location in the x-ray path and collect a wide angle diffraction image.  In addition, collect a set of rotation diffraction patterns with an angular step size of 1 degree or less.  Repeat this for each single crystal location.
3.3.1. LAB MEDIA: Location of single crystal on 2D grid (slide 18) (Video editor: Display until “x-ray path”
3.3.2. LAB MEDIA:  Wide angle diffraction image 
3.3.2.1. Added LAB MEDIA: a short video of the cell rotating in the station that could be a good addition here)
3.3.3. LAB MEDIA: Movie made of rotation diffraction patterns {comment: please find new uploaded video}
3.4. Next, move the sample so a site identified for powder diffraction is in the x-ray beam. Collect rotation diffraction images with a large angular step size, for example, for a 70º total opening, 7 images with a 10º step size.   Repeat for each powder diffraction location.

3.4.1. LAB MEDIA:  Location of spotty pattern on grid (slide 21) {comment: I worked on this slide and provided a new image}
3.4.2. LAB MEDIA: Seven images of slide 22 labeled 1–7 (Video editor: Please show  seven images starting with 1 by itself, then adding each subsequent one so that it covers about half of the previous one) {comment: I flipped the order of images, the meaning is the same but the final “look” is better. Please find uploaded new files with proper sequence letter}
4. Results: Diffraction patterns for Fe4O5 
Authors:  Please provide the panels of Figures 5 and 6 without the labels. {comment: please find uploaded new images with no label}
4.1. These powder diffraction patterns are obtained after a mixture of hematite and iron was heated at 15 GPa and 1700 K.  The pressure-transmitting medium is neon.  Fe4O5 is expected to be formed, but the results vary with location. This data refers to a marginal portion of the sample where  the synthesis of Fe4O5  did not occur.  Instead wüstite, FeO, was formed.  The locally high iron to oxygen ratio is likely caused by a slightly higher local iron to hematite ratio, or a thermally induced chemical gradient.  

4.1.1. LAB MEDIA: Figures 5a–c shown from left to right.  (Video editor: On “This data shows....” bring left image, 5a, forward, obscuring the others.  Point out blue peaks during “Instead wustite, FeO, was formed.”  As narration ends, place it back in its original position with respect to other images.)

4.2. At this location, Fe4O5 was formed; its peaks are in red.  In addition, Debye rings of fine-grained, non-recrystallized hematite are seen. This suggests the reaction is incomplete, most likely due to non-homogeneous heating. 

4.2.1. LAB MEDIA: Continuation of figures 5a–c from previous with middle image, 5b,  coming to  foreground.  Point out green peaks on “non-crystallized hematite....”; remove by “..is incomplete.”  As narration ends, place it back in original position among other images.

4.3. The final site is representative of a location where the reaction was complete and nearly pure Fe4O5 was formed. 

4.3.1. LAB MEDIA: Continuation of figures 5a–c from previous with right image, 5c, moving to foreground.

4.4. Here is the single crystal diffraction pattern that led to the discovery of Fe4O5.  It is indexed using the GSE_ADA and RSV software.  (TEXT: Diffraction pattern indexed with GSE_ADA software) A three dimensional view of the peak locations in the reciprocal space, along with the Fe4O5 unit cell, is shown using the software RSV.  (TEXT: Peak distribution using RSV) Like powder diffraction data, the single crystal diffraction data suffer from low resolution and intensity reliability limitations when measured in a diamond anvil cell.  Nonetheless, the three dimensional nature of the data allows for more robust interpretation.  

4.4.1. LAB MEDIA: Figure 6a

4.4.2. SCREEN: Video of 3-D view of peaks from RSV {comment, I’ve tried to improve this video-see alternative video- without very satisfactory results. Feel free to chose between the original video, the new one or even the static image}
INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
5. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
5.1. Author name _Yue Meng_: Once mastered, this technique can be done in less than an hour.

5.2. Author name ________: While attempting this procedure, it’s important to remember to ___________.

5.3. Author name __Lavina_: Following this procedure, other methods like microanalysis of recovered samples and first principle calculations can be performed in order to support the interpretation of the structural data and understand the stability and properties of high pressure phases _____________.

5.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).

5.5. Author name _________: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure mention specific steps).

5.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   
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, 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.
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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, as well as an introduction to your videographer, closer to your filming date.
 2012, Journal of Visualized Experiments


