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Questionnaire:
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Y__ If yes, please list make and model of your microscope: 
Scanning electron microscope Ultra55 by Carl Zeiss microscopy GmbH
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Y___ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. 
According to the email correspondence with Michael Linnes we will try to install the software SnagIt version 11.4.3 on the three computers where screen recording is intended.  
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
2.3, 3.14, 3.18, 4.2, 4.5 
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 using the step numbers listed in this document.  
3.14, 4.5  
E.  Will the filming need to take place in multiple locations? (Y/N) ____Y__ If yes, how far apart are the locations? 
The SEM-lab and the lab for sample preparation are side by side on the same floor.


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 the methods presented here is to determine optical, electrical, and structural properties of extended defects, such as dislocations and grain boundaries, in semiconductor materials using the scanning electron microscope. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Ellen Hieckmann: These methods can help answer key questions in the semiconductor field because extended defects have a strong influence on the performance of microelectronic devices and solar cell materials. 
1.2. Ellen Hieckmann: The main advantage of the use of the scanning electron microscope is that different physical properties of extended defects can be studied on one sample independent of the temperature from room temperature down to very low temperatures.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.3. Matthias Allardt: The cathodoluminescence providing insight into the optical properties of extended defects in semiconductors can also be applied to the study of materials that are only slightly luminescent, such as minerals.
1.4. Paul Chekhonin: Individuals which are new to cross-correlation electron backscatter diffraction for the determination of internal strains may struggle because of issues regarding to diffraction pattern quality and electron beam stability.
 

Protocol (read by voice talent at JoVE):  

2. Sample Preparation for Cryo-cathodoluminescence Experiment
2.1. To begin, mount the 60° pre-tilted sample holder onto a metallic socket. [1-MED] Then, put a 0.5 mm thick piece of indium foil on the sample holder and place the cleaned sample on top. [2-CU-TXT]
2.1.1. *Film as written
2.1.2. *Film as written (TEXT: See accompanying text protocol for additional details.)
2.2. Next, place the socket onto a heating plate. [1-CU] Switch on the heating plate and heat the socket up to 150°C in order to make the indium foil ductile. [2-MED-TXT]
2.2.1. *Film as written
2.2.2. Talent sets the hot plate to 150°C (TEXT: Indium Tm = 157 °C)
2.3. Once heated, press on the sample with a wooden toothpick for 1 second in order to fix the sample onto the indium foil.[1-ECU] Then, switch off the heating plate and cool the system for about 30 minutes.[2-MED]
2.3.1. Talent lowers a toothpick onto the sample to press it into the foil.
2.3.2. Talent turns off the heating plate.
3. Cryo-cathodoluminescence Experiment 
Videographer: Please set up the camera to take screen videos of each shot marked with a [SCREEN].  I will put a duplicate shot designation for [x-CU-Monitor] to indicate this type of shot.  If we can find a way to take these screen capture videos prior to the shoot date, we will let you know. 
3.1. First, move the light-collecting elliptical mirror [1-MED] from the parking position to the measuring position in the scanning electron microscope, or SEM. [2-CU] Then, mount a test sample with a direct band gap transition onto the stage. [3-CU-TXT]
3.1.1. Talent moves the mirror.
3.1.2. Talent adjusts the position of the mirror to the measuring position.
3.1.3. *Film as written (TEXT: Test Sample: GaAs)
3.2. Evacuate the chamber until the column chamber valve opens. [1-Med Over the Shoulder] During this time, set the imaging parameters as described in the accompanying text protocol. [2-SCREEN-SEM] [ADDED: 3-CU Monitor] Use the Everhart Thornley detector for imaging with secondary electrons. [3-CU-Monitor: USE 3.2.3. TAKE 3]
3.2.1. Talent at computer, evacuated the chamber. (Can be combined with 4.1.3.)
3.2.2. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.2.2 Screen capture image showing the imaging parameters being entered and then the detector being set up.
Please move 3.2.2. (screen capture image 53872_Hieckmann_SCREEN_3.2.2) in 3.2.3. between [3-CU Monitor] and [3-CU-Monitor TAKE 3]
3.2.3. CU video of 3.2.2
3.3. Next, move the stage towards the pole piece until [1-SCREEN-SEM] [2-CU-Monitor] the electron beam can be focused on the sample surface at a working distance of 15 mm. [3-CU-Monitor]
3.3.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.3.1 Screen capture video as stage is moved into place, WD set to 15 mm.
3.3.2. CU video of 3.3.1
3.3.3. Added shot: 3.3.3. Talent focuses the electron beam 
3.4. Then, switch on the high-voltage power supply for the photomultiplier tube,[2-MED] and the laptop with the cathodoluminescence control program. [3-MED]
3.4.1. DELETED
3.4.2. *Film as written
3.4.3. *Film as written
3.5. In the cathodoluminescence control program, choose the measurement of the photomultiplier tube signal vs. time and set the contrast to maximum and the brightness to 46%. [1-SCREEN_CL][2-CU-Monitor]
3.5.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.5.1 Screen capture image after the above step was performed in the order the items are listed.
Please move 3.5.1. (screen capture image 53872_Hieckmann_SCREEN_3.5.1.tif) below shot 3.5.2. ([2-CU-Monitor])
3.5.2. CU video of 3.5.1
3.6. Next, adjust the light-collecting mirror to maximize the integral cathodoluminescence intensity on the test sample by tilting and rotating the mirror. [1-SCREEN-SEM][2-CU-Monitor] Record a test spectrum using the cathodoluminescence control program. [3-SCREEN-CL][4-CU-Monitor] 
3.6.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.6.1 Screen capture video from SEM screen as the light collecting mirror is adjusted as described.
3.6.2. CU video of 3.6.1
3.6.3. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.6.3 Screen capture image from CL computer screen after the test spectrum was recorded.
Please move 3.6.3. (screen capture image 53872_Hieckmann_SCREEN_3.6.3.tif) below shot 3.6.4. ([4-CU-Monitor])
3.6.4. CU video of 3.6.3
3.7. Once set up, vent the sample chamber, remove the test sample and mount the actual sample on indium foil onto the sample holder.  [1-MED] In addition, evacuate the SEM chamber and make the cryo attachments to the SEM system as outlined in the accompanying text protocol. [2-WIDE]
3.7.1. Talent opens the chamber, removes the test sample, mounts the actual sample, and closes the chamber.
3.7.2. Talent is building up cryo attachments.
3.8. Additionally, insert the tubing for the liquid helium into the liquid helium dewar and connect the outlet of the helium transfer tube with the inlet for cryogenic gases of the cryo-stage. [1-MED-TXT]
3.8.1. *Film as written (TEXT: Caution: Wear protective glasses and gloves)
3.9. Next, set the electron beam parameters as shown here. [1-SCREEN-SEM][2-CU-Monitor]
3.9.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.9.1 Screen capture image after the listed parameters were entered.
Please move 3.9.1. (screen capture image 53872_Hieckmann_SCREEN_3.9.1.tif) below shot 3.9.2. ([2-CU-Monitor]) 
3.9.2. CU video of 3.9.1
3.10. Then, move the stage towards the pole piece [1-SCREEN-SEM][2-CU-Monitor] and use the Everhart Thornley detector to focus the electron beam onto the sample surface at a working distance of 15 mm. [3-SCREEN-SEM-TXT][4-CU-Monitor]
3.10.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.10.1 Screen capture video as the stage is moved until WD is set to 15 mm.
3.10.2. CU video of 3.10.1
3.10.3. ADDED: *To be submitted by Author; 53872_Hieckmann_SCREEN_3.10.3  Screen capture video as the electron beam is focused on the sample surface (TEXT: Focusing at the slip lines on the surface of the deformed Si sample)
Please try to increase the brightness of the video 3.10.3. We are not able to do this
3.10.4. ADDED: CU of 3.10.3 Focusing
3.11. Choose the area of interest on the sample surface and continuously scan this region during the entire cooling-down procedure. [1-SCREEN-SEM] [2-CU-Monitor]
3.11.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.11.1 Screen capture video as an area is selected and the image series is started.
3.11.2. CU video of 3.11.1
3.12. To start the cool-down procedure, enter the lowest target temperature and the appropriate parameters for PID control into the temperature controller according to the technical manual.  [1-CU] Then, open the valve of the liquid helium transfer tube. [2-MED]
3.12.1. Talent enters the target temp and other parameters into the PID controller 
3.12.2. ADDED: Talent opens valve
3.13. Carefully monitor the temperature and pressure during the cooling-down procedure. [1-MED-TXT]
3.13.1. *Talent checks the temperature/pressure. (TEXT: *See Accompanying text protocol for more details.)
3.14. After reaching the target temperature, [0-CU-Display] re-establish the working distance of 15 mm for focused images. [1-SCREEN-SEM] [2-CU-Monitor] In addition, correct the adjustment of the light-collecting mirror to achieve maximum integral cathodoluminescence intensity on the actual sample. [3-SCREEN-CL] [4-CU-Monitor]
 3.14.0         Added: CU Display showing 4.47 degrees Kelvin (use Take 2)
3.14.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.14.1 Screen capture video as  WD set to 15 mm and the sample is re-focused on.
Please take only the first 30 sec of the video 3.14.1. We are not able to cut the video.  
3.14.2. CU video of 3.14.1
3.14.3. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.14.3 Screen capture image that shows that the light collecting mirror was adjusted as described.
Please move 3.14.3. (screen capture image 53872_Hieckmann_SCREEN_3.14.3.tif) below shot 3.14.4. ([4-CU-Monitor])
3.14.4. CU video of 3.14.3
3.15. Next, set the appropriate values for the grating and the spectral region.  Also, set the step width to 5 nm, the time per measuring point to 5 seconds, and a slit width of 2 mm. [1-SCREEN-SEM][2-CU-Monitor]
3.15.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.15.1 Screen capture image showing the listed parameters entered.
Please move 3.15.1. (screen capture image 53872_Hieckmann_SCREEN_3.15.1.tif) below shot 3.15.2. ([2-CU-Monitor]) 
3.15.2. CU video of 3.15.1
3.16. Record the cathodoluminescence spectra of the sample using the control software and save the files for later analysis. [1-SCREEN-CL] [2-CU-Monitor]
3.16.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.16.1 Screen capture image showing the CL spectrum according to the above step.
Please move 3.16.1. (screen capture image 53872_Hieckmann_SCREEN_3.16.1.tif) below shot 3.16.2. ([2-CU-Monitor])
3.16.2. CU video of 3.16.1
3.17. Next, choose the planar mirror in the monochromator for panchromatic cathodoluminescence imaging and a blaze grating at a particular wavelength for monochromatic cathodoluminescence imaging. [1-SCREEN] [2-CU-Monitor]
3.17.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.17.1 Screen capture image showing the set up for the monochromatic CL imaging according to the above step.
Please move 3.17.1. (screen capture image 53872_Hieckmann_SCREEN_3.17.1.tif) below shot 3.17.2. ([2-CU-Monitor])
3.17.2. CU video of 3.17.1
3.18. Then, adjust the brightness and contrast values in a small window of the image into the linear range of the dependence of the image grey values from the photomultiplier tube signal. [1-SCREEN-SEM] [2-CU-Monitor]
3.18.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.18.1 Screen capture video as the brightness/contrast values are set. 
3.18.2. CU video of 3.18.1
3.19. Finally, for a magnification between 200 and 1000, set the scan speed to the lowest speed of 14 combined with pixel averaging, or a higher speed of 8 combined with line average over 20 lines. [1-SCREEN-SEM] [2-CU-Monitor] Record the resulting images and save them for later analysis [3-CU-Monitor] [4-CU-Monitor] as an example for the comparison of the local distribution of the luminescence of the different D-lines, shown here for D1 and D4.
3.19.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_3.19.1 Screen capture image after talent set scan speed and the corresponding pixel or line averaging, recorded and saved the images.
Please move 3.19.1. (screen capture image 53872_Hieckmann_SCREEN_3.19.1) below shot 3.19.4. (CU monitor)
3.19.2. CU Monitor: Talent sets magnification, scan speed and averaging
3.19.3. ADDED: CU of Monitor: Talent records
3.19.4. ADDED: CU Monitor: Talent saves image

4. Performing Cross-correlation Electron Backscatter Diffraction Experiments 
4.1. For cross-correlation electron backscatter diffraction, mount the sample on a sample holder with the sample surface parallel to the holder. [1-CU-TXT] Then, insert the sample and [2-MED] evacuate the SEM chamber until the column chamber valve opens.[3-CU]
4.1.1. Talent mounts the sample as described. (TEXT: Sample: [001]-oriented Si wafer with electron beam induced liquid phase re-crystallization tracks)
4.1.2. Talent places sample in the SEM, closes the chamber, 
4.1.3. Talent clicks “evacuate”.
4.2. Using the imaging parameters shown here, focus the electron beam on the sample surface at a working distance of about 25 mm. [1-SCREEN-SEM-TXT] [2-CU-Monitor-TXT] Then, tilt the sample through 69° around the x-axis and set up a working distance of 18 mm. [3-SCREEN-SEM] [4-CU-Monitor] 
4.2.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_4.2.1 Screen capture video as talent focuses on the sample and enters listed parameters. (TEXT: HV: 20 kV; Aperture: 120 µm; High current mode: ON)
Please take only the first 68 sec of the video. We are not able to cut the video.  
4.2.2. CU video of 4.2.1(TEXT: HV: 20 kV; Aperture: 120 µm; High current mode: ON)
4.2.3.  *To be submitted by Author; 53872_Hieckmann_SCREEN_4.2.3 Screen capture image after talent tilted the sample as described and set the WD to 18 mm.
Please move 4.2.3. (screen capture image 53872_Hieckmann_SCREEN_4.2.3.tif) below shot 4.2.4. ([4-CU-Monitor])
4.2.4. CU video of 4.2.3 (2 shots in one!) 
4.3. Next, switch off the electron beam acceleration voltage and close the column chamber valve.  [1-SCREEN-SEM] [2-CU-Monitor] Then, turn on the power supply for the electron backscatter diffraction detector [3-CU-Monitor] and move the detector from its parking position to its measuring position. [4-CU-Monitor]
4.3.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_4.3.1 Screen capture image showing the sample and the EBSD detector in measuring position.
Please move the screen capture image 4.3.1 (53872_Hieckmann_SCREEN_4-3-1) below shot 4.3.4. ([4-CU-Monitor])
4.3.2. CU Monitor: Talent switches voltage off and closes the valve  
4.3.3. ADDED: CU Monitor: Talent turns on power
4.3.4. ADDED: CU Monitor: Talent moves detector to position
4.4. Re-focus the electron beam on a region of interest on the sample surface and then [1-SCREEN-EBSD] [2-CU-Monitor] open the electron backscatter diffraction software and load the calibration file for the chosen geometry. [3-CU-Monitor]
4.4.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_4.4.1 Screen capture video as talent performs the above step in the order listed.
Please use the screen capture video 53872_Hieckmann_SCREEN_4-4-1.avi only in the interval from 33 sec to 55 sec.
4.4.2. CU video of 4.4.1
4.4.3. ADDED: CU Monitor: Talent opens the software and loads the calibration file.
4.5. Perform a background acquisition at low magnification while rotating the single crystalline sample. [0-CU Monitor] Set up the measurement in the control software according to the operating manual. Then, read out the position of the pattern center and the detector distance for the chosen working distance from the control software. [1-SCREEN-EBSD] [2-CU-Monitor]
4.5.0 ADDED CU Monitor: Talent performs background acquisition while rotating the sample  
4.5.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_4.5.1 Screen capture image showing position of pattern center and detector distance.
Please move the screen capture image 4.5.1 (53872_Hieckmann_SCREEN_4-5-1.tif) below shot 4.5.2. ([2-CU-Monitor])
4.5.2. CU Monitor: Talent sets up the measurements and reads out position and distance. 
4.6. Following beam stabilization and a final re-focusing of the electron beam, schedule line scans parallel to the tilt axis in the region of interest using beam mappings with indexing disabled in order to speed up the measurements. [1-SCREEN-EBSD-TXT] [2-MED-Monitor-TXT][3-CU-Monitor]
4.6.1. *To be submitted by Author; Screen capture video as talent performs the above step in the order listed. (TEXT: # Steps: 100; Step size: 50 nm; Exposure: 43 msec; Frame average: 10; Detector binning: 2 x 2).
4.6.2. MED Monitor: Talent schedules a line scan. (TEXT: # Steps: 100; Step size: 50 nm; Exposure: 43 msec; Frame average: 10; Detector binning: 2 x 2).
4.6.3. ADDED SHOT: CU Monitor: Talent disables indexing.
4.7. Run the line scans until the last scan is finished providing slightly different diffraction images due to internal strains [3-CU-Monitor]. Be sure to select “save all images”. [0-SCREEN-EBSD] [1-SCREEN-EBSD] [2-CU-Monitor] Then switch off the electron beam acceleration voltage and close the column chamber valve.[4-CU-Monitor]
4.7.0. *To be submitted by Author; 53872_Hieckmann_SCREEN_4.7.0 Screen capture image showing the diffraction image on the beginning of the line scan 
4.7.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_4.7.1 Screen capture image showing the diffraction image on end of the line scan
Please move both the images 4-7-0 and 4-7-1 in that order below the shot 4.7.3. ([3-CU-Monitor] scan is finished). A repeated clicking between these images can make visible the differences between the diffraction images for the eye. Therefore, we propose to do this also in the video if possible. 
4.7.2. CU Monitor: Talent selects “save all images”.
4.7.3. ADDED SHOT: CU Monitor: the line scan runs until it is finished. 
4.7.4. ADDED SHOT: CU Monitor: Talent switches off the voltage and closes the valve.
4.8. Finally, retract the electron backscatter diffraction detector from its measuring position to its park position , [1-SCREEN-EBSD] [2-CU-Monitor] , tilt the stage back to 0°, vent the chamber, [3-CU-Monitor] and remove the sample.[4-MED]
4.8.1. *To be submitted by Author; 53872_Hieckmann_SCREEN_4.8.1 Screen capture video of the steps in the order they’re listed above.
Please use the screen capture video 53872_Hieckmann_SCREEN_4-8-1.avi only in the interval from 8 sec to 28 sec.
4.8.2. CU video of 4.8.1.
4.8.3. CU Talent turns stage back to 0°.
4.8.4. MED Talent removes the sample.
 
5. Results: Cathodoluminescence and strain fields of extended defects in silicon  
5.1. The image shown here is an example of the appropriate positioning of a silicon crystal on the indium foil. This guarantees good thermal contact to the cryo-sample holder in which the temperature is measured by the thermocouple.[1 - LM]
5.1.1. Figure 2a (Video Editor: Add the word “Silicon” above the red arrow.)
5.2. The cathodoluminescence spectra of a silicon single crystal at 4 K is shown with the sample in the virgin state… [1 - LM] after plastic deformation… [2 - LM] and after an additional annealing.[3 - LM] The characteristic peaks in the spectra are labeled with B-dash-B for a band-to-band transition[4 - LM], and D1 to D4 for dislocation-induced luminescence bands. [5 - LM]
5.2.1. Figure 2b (Video Editor: Highlight the Green line)
5.2.2. Figure 2b (Video Editor: Highlight the Blue line)
5.2.3. Figure 2b (Video Editor: Highlight the Red line)
5.2.4. Figure 2b (Video Editor: Highlight the B-B label)
5.2.5. Figure 2b (Video Editor: Highlight the D1-D4 labels)
5.3. In contrast, this image by backscattered electrons shows a silicon wafer with a track of re-crystallized material which appeared following treatment by a high-energy electron beam.
5.3.1. Figure 4a (Video Editor: Show left image only, but set on left side of the screen)
5.4. [bookmark: _GoBack]The differences in the cathodoluminescence spectra measured at point 1… [1 - LM] 2… [2 - LM] and 3 are caused by extended defects induced during re-crystallization. [3 - LM]
5.4.1. Figure 4a (Video Editor: Highlight the red line with the words “far away from track”.)
5.4.2. Figure 4a (Video Editor: Highlight the green line with the words “in front of the track”..)
5.4.3. Figure 4a (Video Editor: Highlight the black line with the words “within the track”.)
5.5. The three normal and the three shear strain components of the local strain tensor along the white line, which is in front of the re-crystallization track, were calculated from the cross-correlation electron backscatter diffraction investigations. [1 – LM]
5.5.1. Figure 4a on left 4f in mid and 4g on right (Video Editor: Highlight Figure 4f with the words “three normal” and 4g with the words “three shear strain components of the local strain tensor”.  Then highlight the white line in Figure 4a with the words “along the white line”
 
6. Conclusion (said by authors on camera) 

6.1. Ellen Hieckmann: After watching this video, you should have a good understanding of how to perform cathodoluminescence investigations and cross-correlation electron backscatter diffraction on crystalline semiconductor materials.
6.2. Paul Chekhonin: After its development, the cross-correlation electron backscatter diffraction technique paved the way for researchers in the field of material science and physics to explore quantitatively very small strain in-homogeneities and lattice rotations in all crystalline materials.
6.3. Matthias Allardt: Don't forget that working with cryogenic agents like liquid helium and liquid nitrogen can be extremely hazardous and precautions such as wearing protective glasses and protective gloves should always be taken while performing these steps.


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.

Step	File name
3.2. 53872_Hieckmann_SCREEN_3-2-2.tif
3.3. 53872_Hieckmann_SCREEN_3-3-1.avi
3.5. 53872_Hieckmann_SCREEN_3-5-1.tif
3.6. 53872_Hieckmann_SCREEN_3-6-1.avi
3.6 53872_Hieckmann_SCREEN_3-6-3.tif
3.9 53872_Hieckmann_SCREEN_3-9-1.tif
3.10 53872_Hieckmann_SCREEN_3-10-1.avi
3.10	53872_Hieckmann_SCREEN_3-10-3.avi
3.11	53872_Hieckmann_SCREEN_3-11-1.avi
3.14	53872_Hieckmann_SCREEN_3-14-1.avi
3.14	53872_Hieckmann_SCREEN_3-14-3.tif
3.15	53872_Hieckmann_SCREEN_3-15-1.tif
3.16	53872_Hieckmann_SCREEN_3-16-1.tif
3.17	53872_Hieckmann_SCREEN_3-17-1.tif
3.18	53872_Hieckmann_SCREEN_3-18-1.avi
3.19	53872_Hieckmann_SCREEN_3-19-1.tif
4.2	53872_Hieckmann_SCREEN_4-2-1.avi
4.2	53872_Hieckmann_SCREEN_4-2-3.tif
4.3	53872_Hieckmann_SCREEN_4-3-1.tif
4.4	53872_Hieckmann_SCREEN_4-4-1.avi
4.5	53872_Hieckmann_SCREEN_4-5-1.tif 
4.7	53872_Hieckmann_SCREEN_4-7-0.tif
4.7	53872_Hieckmann_SCREEN_4-7-1.tif
4.8	53872_Hieckmann_SCREEN_4-8-1.avi


Additionally to the screen shots (indicated in section 3. and 4.) and the images in the section 5., there are no further media files we would like to include in the video.   

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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