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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____No_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Yes____ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. _2.7, 2.14, 2.17, 2.18, 3.2, 3.3_________________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers. (Please do not list an entire section.) __3.7___3.12_________________

E.  Will the filming need to take place in multiple locations? (Y/N) ___No____ If yes, how far apart are the locations? 

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 high pressure single crystal diffraction technique is to determine the crystal structure of minerals at the environment of the earth’s deep interior. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dongzhou Zhang: This method can help answer key questions in geophysics and geochemistry, such as determining the composition of earth’s mantle and core, or explaining the seismic discontinuities inside the earth [1-MED].
1.1.1. Dongzhou speaks toward camera, interview style. 
1.2. Dongzhou Zhang: The main advantage of this technique is that it is the most direct and straightforward method to determine the structure of minerals at high pressures and temperatures [1-MED].   
1.2.1. Dongzhou speaks toward camera, interview style. 

Protocol (read by voice talent at JoVE):
Editors, please use a zoom bubble to highlight the action being performed whenever appropriate in the SCREEN capture movies throughout the procedure.

2. Data collection

2.1. Begin this procedure with sample preparation as described in the text protocol [1-MED].
2.1.1. Talent retrieves the prepared diamond anvil cell and mount it onto the sample holder. 
2.2. Place approximately 1 milligram of Lanthanum hexaboride powder at the rotation center of the diffractometer [1-MED-over the shoulder] to collect powder diffraction patterns at several MARCCD (pronounced as “mar-C-C-D”) detector positions [2-CU-TXT].  
2.2.1. Talent motions to place the Lanthanum hexaboride powder on the diffractometer.  Continue action in next shot.
2.2.2. Diffractometer as talent places 1 milligram of Lanthanum hexaboride powder at the rotation center.  TEXT Overlay: vary detector positions by δ angle
2.3. Collect the powder diffraction patterns by clicking the “Start” button on the MARCCD EPICS (pronounced as “eh-peeks”) interface [1-SCREEN].  Use this diffraction pattern to calibrate the detector-sample distance and the tilt of the MARCCD detector [2-SCREEN].
2.3.1. 54660_Zhang_SCREEN_2.3.1: Screen capture movie as talent clicks the “Start” button on the MARCCD EPICS interface.  
2.3.2. 54660_Zhang_SCREEN_2.3.2: Screen capture movie as talent calibrates the detector-sample distance and the tilt of the MARCCD detector.
2.4. After completing the detector calibration, remove the Lanthanum hexaboride standard from the diffractometer [1-MED].  
2.4.1. Talent removes the standard from the diffractometer.
2.5. Place the diamond anvil cell, or DAC (pronounced as “dack”), in the sample holder [1-CU-TXT].  Then, put the sample holder on the diffractometer’s sample stage [2-MED-over the shoulder].
2.5.1. Sample holder as talent uses one of the clamps to place the DAC there.  TEXT Overlay: see text for different DAC clamp-type holders 
2.5.2. Talent puts the sample holder on the diffractometer’s sample stage.    
2.6. To achieve all the motion controls with the EPICS user interface, or EUI (pronounced as “E-U-I”), first rotate the phi axis so that the sample chamber is perpendicular to the viewing zoom camera by setting the phi angle to 120 [1-SCREEN].
2.6.1. 54660_Zhang_SCREEN_2.6.1: Screen capture movie as talent sets the phi angle to 120 in the EUI to rotate the phi axis so that the sample chamber is perpendicular to the viewing zoom camera. 
2.7. Then, find the sample chamber with the viewing camera at the minimum magnification [1-SCREEN].  Center the sample’s image by changing the sample X, Y and Z in the EUI [2-SCREEN].  Focus the image of the sample by adjusting the “microscope Z” in the EUI.  Then, zoom-in to the maximum magnification [3-SCREEN]. 
2.7.1. 54660_Zhang_SCREEN_2.7.1: Screen capture movie as talent finds the sample chamber with the viewing camera at the minimum magnification.
2.7.2. 54660_Zhang_SCREEN_2.7.2: Screen capture movie as talent centers the sample’s image by changing the sample X, Y and Z in the EUI.
2.7.3. 54660_Zhang_SCREEN_2.7.3: Screen capture movie as talent focuses the image of the sample by adjusting the “microscope Z” in the EUI, and then zooming into the maximum magnification.
2.8. Align the sample chamber’s image to the center of the viewing camera by changing the sample X, Y and Z in the EUI [1-SCREEN].
2.8.1.  54660_Zhang_SCREEN_2.8.1: Screen capture movie as talent aligns the sample chamber’s image to the center of the viewing camera by changing the sample X, Y and Z in the EUI.
2.9. Adjust the sample position along the camera’s axis until it is in focus using a pre-determined camera focus to estimate the position of the rotation center in this direction [1-SCREEN].  Then rotate the phi angle to 90 in the EUI so that the sample chamber is perpendicular to the incident X-ray beam [2-SCREEN].
2.9.1. 54660_Zhang_SCREEN_2.9.1: Screen capture movie as talent adjusts the sample position along the camera’s axis until it is in focus using a pre-determined camera focus to estimate the position of the rotation center in this direction.
2.9.2. 54660_Zhang_SCREEN_2.9.2: Screen capture movie as talent rotates the phi angle to 90 in the EUI so that the sample chamber is perpendicular to the incident X-ray beam.
2.10. To correct for sample displacement from the center of the instrument along the DAC axis, use the SCANW (pronounced as “scan-W”) software [1-MED-over the shoulder].
2.10.1. Talent works at the computer with SCANW to start scanning.  
2.11. Scan the DAC position in both horizontal and vertical directions perpendicular to the incident X-ray.  Use motorized translations built into the goniometer (pronounced as goh-nee-om-i-ter”), while collecting transmitted beam intensity data with a photodiode detector placed behind the sample [1-SCREEN].   
2.11.1. 54660_Zhang_SCREEN_2.11.1: Screen capture movie as talent works in SCANW to scan the DAC position in both horizontal and vertical directions perpendicular to the incident X-ray using motorized translations built into the goniometer, while collecting transmitted beam intensity data.
2.12. The photodiode detector is mounted on a pneumatic actuator and can be moved in and out of the beam remotely from the control station [1-CU].
2.12.1. Photodiode detector as it is moved to demonstrate it can be moved remotely into the beam.  Note to videographer: This shot may only be obtained with the beam turned off. 
2.13. Find the center position in the collected intensity scan corresponding to maximum transmission using the “center” function of SCANW.  This is the center of the sample chamber [1-SCREEN].
2.13.1. 54660_Zhang_SCREEN_2.13.1: Screen capture movie as talent finds the center position in the collected intensity scan using the “center” function of SCANW. 
2.14. In the EUI, rotate the sample using the goniometer phi axis by a few degrees, and repeat the vertical transmission scan [1-SCREEN].  Repeat the scan twice, at both positive and negative phi offsets [2-MED-over the shoulder-TXT]. 
2.14.1. 54660_Zhang_SCREEN_2.12.1: Screen capture movie as talent works in the EUI to rotate the sample using the goniometer phi axis by a few degrees.  Then talent begins to repeat the vertical transmission scan.
2.14.2. Talent works at the EUI to repeat the scan.  TEXT Overlay: repeat scan at positive and negative phi offsets
2.15. After aligning the sample, collect the single crystal diffraction data with the CCD_DC software [1-SCREEN]. 
2.15.1. 54660_Zhang_SCREEN_2.15.1: Screen capture movie as talent pulls up the CCD_DC software in a window next to the SCANW software.
2.16. At first, collect a phi-scan with a photodiode by clicking the “scan” button on the SCANW software.  This scan determines the maximum opening angle and the functional-shape of the absorption effect of the diamond anvils and backing plates [1-SCREEN]. 
2.16.1. 54660_Zhang_SCREEN_2.16.1: Screen capture movie as talent clicks the “scan” button on the SCANW software and collects a phi-scan to determine the maximum opening angle and to determine the functional-shape of the absorption effect of the diamond anvils and backing plates.
2.17. A wide phi exposure is then performed to cover the maximum opening angle that the DAC allows, followed by a series of 1 degree step phi exposures [1-MED-TXT].  To carry out this step, set the “total range” to the maximum opening angle, and set the “Number of steps” to the same number in the CCD_DC software [2-SCREEN-TXT].  
2.17.1. Talent works at the computer with the SCANW and CCD_DC software.  TEXT Overlay: also collect 10° wide step scans for unit cell > 10 Å
2.17.2. 54660_Zhang_SCREEN_2.17.2: Screen capture movie as talent sets the “total range” to the maximum opening angle, and then sets the “Number of steps” to the same number in the CCD_DC software.  TEXT Overlay: typical exposure time is 1-5 s/°
2.18. Collect wide phi scans at different detector positions by specifying the detector arm position in the delta and ( (pronounced as “nu”) directions in the CCD_DC software.  This allows access to more diffraction peaks [1-SCREEN].   
2.18.1. 54660_Zhang_SCREEN_2.18.1: Screen capture movie as talent specifies the detector arm position in the delta and ( directions in the CCD_DC software.
3. Data analysis
3.1. Following data processing as described in the text protocol, search for the sample’s diffraction peaks, and fit the peak intensities [1-MED-over the shoulder].
3.1.1. Talent pulls up the processed data. 
3.2. To do so, open the wide angle phi exposure in the software.  Go to the “Search” panel, and search for the diffraction peaks in the wide angle exposure [1-SCREEN].  Manually delete the over-saturated diffraction peaks from the diamond and the diffraction peaks close to the rhenium gasket rings [2-SCREEN].  
3.2.1. 54660_Zhang_SCREEN_3.2.1: Screen capture movie as talent opens the wide angle phi exposure in the software. Then talent goes to the “Search” panel and searches for the diffraction peaks in the wide angle exposure
3.2.2. 54660_Zhang_SCREEN_3.2.2: Screen capture movie as talent manually deletes the over-saturated diffraction peaks from the diamond and the diffraction peaks close to the rhenium gasket ring.
3.3. Fit the diffraction peaks to get their accurate positions and intensities.  Search for the sample’s diffraction peaks for all the detector positions by clicking the “peak search” button in software, and save the corresponding peak tables by clicking the “save peaks” button [1-SCREEN].
3.3.1. 54660_Zhang_SCREEN_3.3.1: Screen capture movie as talent fits the diffraction peaks by clicking the “fit” button.  Then talent clicks the “peak search” button in software, and saves the corresponding peak tables by clicking the “save peaks” button.
3.4. Next, reconstruct the diffraction peaks’ distribution in reciprocal space by opening the peak table for one detector position.  Also open one image in the step phi scan, which is associated with the same detector position [1-SCREEN]. 
3.4.1. 54660_Zhang_SCREEN_3.4.1: Screen capture movie as talent opens the peak table for one detector position and one image in the step phi scan.
3.5. If the detector calibration file has not yet been assigned to this file series, select the appropriate .cal (pronounced as letters “C-A-L”) file [1-SCREEN].  Go to the “Scan” panel, and press the “compute profile from scan” button.  This step will find the phi angle for each diffraction peak at which the peak intensity is the strongest [2-SCREEN].  
3.5.1. 54660_Zhang_SCREEN_3.5.1: Screen capture movie as talent selects the appropriate .cal file.  
3.5.2. 54660_Zhang_SCREEN_3.5.2: Screen capture movie as talent goes to the “Scan” panel, and presses the “compute profile from scan” button.  The software proceeds to find the phi angle for each diffraction peak at which the peak intensity is the strongest.  
3.6. Save the resulting peak table .pks (pronounced as letters “P-K-S”) file [1-SCREEN].  Then, repeat this step for all the wide rotation images at different detector positions [2-MED-over the shoulder].
3.6.1.    54660_Zhang_SCREEN_3.6.1: Screen capture movie as talent saves the resulting peak table .pks file.
3.6.2. Talent opens the peak table for the next detector position.  
3.7. Next, index the diffraction peaks using the RSV (pronounced as letters “R-S-V”) software.  First, open the first peak table file.  Then, use the “Append” function to merge all additional peak tables [1-SCREEN].  
3.7.1. 54660_Zhang_SCREEN_3.7.1: Screen capture movie as talent pulls up the RSV software, opens the first peak table file and then uses the “Append” function to merge all additional peak tables.
3.8. Use the RSV plugin to find the preliminary UB (pronounced as letters “U-B”) matrix of this crystal and to index the diffraction peaks.  The software will automatically search for the most probable UB matrix [1-SCREEN].
3.8.1. 54660_Zhang_SCREEN_3.8.1: Screen capture movie as talent uses the RSV plugin to find the preliminary UB matrix of this crystal and to index the diffraction peaks.  The software then automatically searches for the most probable UB matrix
3.9. Open the preliminary UB matrix in RSV by importing the .p4p (pronounced as “p-four-p) file [1-SCREEN].  Then, refine the UB matrix with the d-spacing of each diffraction peak using the “Refine with d-spacing” button.  If the symmetry of the crystal is known, select the appropriate crystal system constraints [2-SCREEN].  
3.9.1. 54660_Zhang_SCREEN_3.9.1: Screen capture movie as talent opens the preliminary UB matrix in RSV by importing the .p4p file.  
3.9.2. 54660_Zhang_SCREEN_3.9.2: Screen capture movie as talent refines the UB matrix with the d-spacing of each diffraction peak using the “Refine with d-spacing” button.  Talent selects the appropriate crystal system constraints
3.10. When the refinement converges, the optimized UB matrix and the lattice parameters of the crystal are determined [1-SCREEN].  Save the optimized UB matrix as a .ub (pronounced as “U-B”) file [2-SCREEN].  
3.10.1. 54660_Zhang_SCREEN_3.10.1: Screen capture movie as the optimized UB matrix and the lattice parameters of the crystal (a, b, c, α, β and γ) are automatically determined.
3.10.2. 54660_Zhang_SCREEN_3.10.2: Screen capture movie as talent saves the optimized UB matrix as a .ub file.
3.11. In the initial peak search process, the program might have missed some low intensity peaks that are valuable in the structure determination [1-MED or WIDE].  To search for these missing peaks go back to the software, and open the wide angle phi exposure image [2-SCREEN].
3.11.1. Talent works at the computer used for analysis.
3.11.2. 54660_Zhang_SCREEN_3.11.2: Screen capture movie as talent opens the wide angle phi exposure image and the associated calibration file is loaded automatically. 
3.12. In the “Predict” panel, open the UB matrix of the crystal and simulate the diffraction pattern [1-SCREEN].  In the “Peaks” panel, search for the observed diffraction peaks, and remove the unobserved peaks [2-SCREEN]. 
3.12.1. 54660_Zhang_SCREEN_3.12.1: Screen capture movie as talent navigates to the “Predict” panel.  Then talent opens the UB matrix of the crystal and simulates the diffraction pattern.  
3.12.2. 54660_Zhang_SCREEN_3.12.2: Screen capture movie as talent navigates to the “Peaks” panel.  Then talent searches for the observed diffraction peaks, and removes the unobserved peaks
3.13. Fit the positions and intensities of the peaks by clicking the “peak fit” button.  Save the peak table before exporting the merged peak table as described in the text protocol [1-SCREEN-TXT]. 
3.13.1. 54660_Zhang_SCREEN_3.13.1: Screen capture movie as talent fits the positions and intensities of the peaks by clicking the “peak fit” button.  Talent saves the peak table.  TEXT Overlay (as narrated): see text for exporting merged peak table
4. Results: High pressure single crystal diffraction on omphacite 
4.1. The sample chamber is aligned to the rotation center, which is carried out by scanning the sample chamber with an X-ray [1-LM].  The sample chamber scans at the X-ray normal direction [2-LM] and phi-rotation by plus delta-phi [3-LM] and minus delta-phi [4-LM]. 
4.1.1. 54660_Zhang_Figure 4 – Editors, please slowly zoom into the left image in this figure.
4.1.2. 54660_Zhang_Figure 4 – Editors, staying zoomed in, please highlight the blue lines in this figure.
4.1.3. 54660_Zhang_Figure 4 – Editors, stay zoomed in and transfer the highlighting the green lines in this figure.
4.1.4. 54660_Zhang_Figure 4 – Editors, stay zoomed in and transfer the highlighting the red lines in this figure.
4.2. Shown here are the X-ray transmission profiles of the sample chamber scans at different phi angles.  The offsets of the X-ray transmission profiles are used to calculate the positional correction along the incident X-ray direction.
4.2.1. 54660_Zhang_Figure 4 – Editors, staying zoomed in, please slide over to the right image in this figure.
4.3. The MARCCD detector is then calibrated using the data analysis software.  Shown here is the lanthanum hexaboride powder diffraction pattern, which is used to carry out the calibration.
4.3.1. 54660_Zhang_Figure 5 
4.3.2. 54660_Zhang_Figure 5 – Editors, please highlight the “LaB6” selected in the bottom right of the figure.
4.4. The diffraction peak search was performed using the data analysis software.  In total, 63 diffraction peaks were found in this wide exposure image
4.4.1. 54660_Zhang_Figure 6 – Editors, in the bottom, right window in the figure, please highlight “63.”
4.5. Indexing of the diffraction peaks is performed automatically by the software [1-LM].  Shown here is the UB matrix calculation of the crystal sample using the RSV software [2-LM]. 
4.5.1. 54660_Zhang_Figure 7 
4.5.2. 54660_Zhang_Figure 7 – Editors, in the bottom middle window of the figure, please highlight the word “UB matrix” and associated groups of numbers that appear above the dotted line.
4.6. 112 diffraction peaks were found with the same diffraction image using the peak-prediction function [1-LM].
4.6.1. 54660_Zhang_Figure 8 – Editors, in the bottom, right window in the figure, please highlight “112.”
5. Conclusion (said by authors on camera)
5.1. Dongzhou Zhang: Once mastered, this technique can be done in one to two hours if it is performed properly.  While attempting this procedure, it’s important to remember to align the sample properly with the X-ray to get the correct diffraction peak intensities [1-MED].
5.1.1. Dongzhou speaks toward camera, interview style.
5.2. Dongzhou Zhang: After watching this video, you should have a good understanding of how to carry out high pressure single crystal diffraction experiments [1-MED].
5.2.1. Dongzhou speaks toward camera, interview style.
5.3. Dongzhou Zhang: Other methods like high pressure powder X-ray diffraction can be performed to study the known crystal structures with less experimental time [1-MED].
5.3.1. Dongzhou speaks toward camera, interview style.
5.4. Dongzhou Zhang: After its development, this technique paved the way for researchers in the field of mineral physics to explore the structures of minerals in deep earth conditions [1-MED].
5.4.1. Dongzhou speaks toward camera, interview style.
5.5. Dongzhou Zhang: Don't forget that working with the powerful X-ray at the synchrotron can be extremely hazardous and precautions such as searching the experimental station should always be taken while performing this procedure [1-MED].  
5.5.1. Dongzhou speaks toward camera, interview style.
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.  
Please upload the following files to: http://www.jove.com/account/file-uploader?src=16671348
Insert your media filenames here.
LAB MEDIA (LM):
54660_Zhang_Figure 4  
54660_Zhang_Figure 5 
54660_Zhang_Figure 6 
54660_Zhang_Figure 7 
54660_Zhang_Figure 8

SCREEN Capture Movies:
54660_Zhang_SCREEN_2.3.1: Screen capture movie as talent clicks the “Start” button on the MARCCD EPICS interface.  
54660_Zhang_SCREEN_2.3.2: Screen capture movie as talent calibrates the detector-sample distance and the tilt of the MARCCD detector.
54660_Zhang_SCREEN_2.6.1: Screen capture movie as talent sets the phi angle to 120 in the EUI to rotate the phi axis so that the sample chamber is perpendicular to the viewing zoom camera. 
54660_Zhang_SCREEN_2.7.1: Screen capture movie as talent finds the sample chamber with the viewing camera at the minimum magnification.
54660_Zhang_SCREEN_2.7.2: Screen capture movie as talent centers the sample’s image by changing the sample X, Y and Z in the EUI.
54660_Zhang_SCREEN_2.7.3: Screen capture movie as talent focuses the image of the sample by adjusting the “microscope Z” in the EUI, and then zooming into the maximum magnification.
54660_Zhang_SCREEN_2.8.1: Screen capture movie as talent aligns the sample chamber’s image to the center of the viewing camera by changing the sample X, Y and Z in the EUI.
54660_Zhang_SCREEN_2.9.1: Screen capture movie as talent adjusts the sample position along the camera’s axis until it is in focus using a pre-determined camera focus to estimate the position of the rotation center in this direction.
54660_Zhang_SCREEN_2.9.2: Screen capture movie as talent rotates the phi angle to 90 in the EUI so that the sample chamber is perpendicular to the incident X-ray beam.
54660_Zhang_SCREEN_2.11.1: Screen capture movie as talent works in SCANW to scan the DAC position in both horizontal and vertical directions perpendicular to the incident X-ray using motorized translations built into the goniometer, while collecting transmitted beam intensity data.
54660_Zhang_SCREEN_2.13.1: Screen capture movie as talent finds the center position in the collected intensity scan using the “center” function of SCANW. 
54660_Zhang_SCREEN_2.12.1: Screen capture movie as talent works in the EUI to rotate the sample using the goniometer phi axis by a few degrees.  Then talent begins to repeat the vertical transmission scan.
54660_Zhang_SCREEN_2.15.1: Screen capture movie as talent pulls up the CCD_DC software in a window next to the SCANW software.
54660_Zhang_SCREEN_2.16.1: Screen capture movie as talent clicks the “scan” button on the SCANW software and collects a phi-scan to determine the maximum opening angle and to determine the functional-shape of the absorption effect of the diamond anvils and backing plates.
54660_Zhang_SCREEN_2.17.2: Screen capture movie as talent sets the “total range” to the maximum opening angle, and then sets the “Number of steps” to the same number in the CCD_DC software.   
54660_Zhang_SCREEN_2.18.1: Screen capture movie as talent specifies the detector arm position in the delta and ( directions in the CCD_DC software.
54660_Zhang_SCREEN_3.2.1: Screen capture movie as talent opens the wide angle phi exposure in the software. Then talent goes to the “Search” panel and searches for the diffraction peaks in the wide angle exposure
54660_Zhang_SCREEN_3.2.2: Screen capture movie as talent manually deletes the over-saturated diffraction peaks from the diamond and the diffraction peaks close to the rhenium gasket ring.
54660_Zhang_SCREEN_3.3.1: Screen capture movie as talent fits the diffraction peaks by clicking the “fit” button.  Then talent clicks the “peak search” button in software, and saves the corresponding peak tables by clicking the “save peaks” button.
54660_Zhang_SCREEN_3.4.1: Screen capture movie as talent opens the peak table for one detector position and one image in the step phi scan.
54660_Zhang_SCREEN_3.5.1: Screen capture movie as talent selects the appropriate .cal file.  
54660_Zhang_SCREEN_3.5.2: Screen capture movie as talent goes to the “Scan” panel, and presses the “compute profile from scan” button.  The software proceeds to find the phi angle for each diffraction peak at which the peak intensity is the strongest.  
54660_Zhang_SCREEN_3.6.1: Screen capture movie as talent saves the resulting peak table .pks file.
54660_Zhang_SCREEN_3.7.1: Screen capture movie as talent pulls up the RSV software, opens the first peak table file and then uses the “Append” function to merge all additional peak tables.
54660_Zhang_SCREEN_3.8.1: Screen capture movie as talent uses the RSV plugin to find the preliminary UB matrix of this crystal and to index the diffraction peaks.  The software then automatically searches for the most probable UB matrix
54660_Zhang_SCREEN_3.9.1: Screen capture movie as talent opens the preliminary UB matrix in RSV by importing the .p4p file.  
54660_Zhang_SCREEN_3.9.2: Screen capture movie as talent refines the UB matrix with the d-spacing of each diffraction peak using the “Refine with d-spacing” button.  Talent selects the appropriate crystal system constraints
54660_Zhang_SCREEN_3.10.1: Screen capture movie as the optimized UB matrix and the lattice parameters of the crystal (a, b, c, α, β and γ) are automatically determined.
54660_Zhang_SCREEN_3.10.2: Screen capture movie as talent saves the optimized UB matrix as a .ub file.
54660_Zhang_SCREEN_3.11.2: Screen capture movie as talent opens the wide angle phi exposure image and the associated calibration file is loaded automatically. 
54660_Zhang_SCREEN_3.12.1: Screen capture movie as talent navigates to the “Predict” panel.  Then talent opens the UB matrix of the crystal and simulates the diffraction pattern.  
54660_Zhang_SCREEN_3.12.2: Screen capture movie as talent navigates to the “Peaks” panel.  Then talent searches for the observed diffraction peaks, and removes the unobserved peaks

54660_Zhang_SCREEN_3.13.1: Screen capture movie as talent fits the positions and intensities of the peaks by clicking the “peak fit” button.  Talent saves the peak table.  
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.

�For Section 4.6
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