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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

Can you record movies/images using your own microscope camera? (Y/N)___N/A______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

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

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.) 2.2, 2.3, 2.4, 3.7, 3.8.
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. (Please do not list entire sections.)
2.2

Proper degassing of the solution is the most critical step. Experimentators should take care to verify the condition of the plastic tap and the cuvette as a whole (i.e. cracks).
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? ______Same building, 2 storeys apart _____________________________________

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Piotr Pander: This method can help answer key questions in the materials chemistry field and in photophysics regarding the nature of the emissive states in photoluminescent materials [1-MED].
1.1.1. Piotr speaks towards the camera (looking slightly off-camera), interview style. 
1.2. Piotr Pander: The main advantage of this technique is that all emission spectra are available from zero-time to seconds of delay [1-MED].  
1.2.1. Piotr speaks towards the camera (looking slightly off-camera), interview style. 
Protocol: (read by voice talent at JoVE)
2. Degassing the Samples
2.1. To begin, prepare 4 milliliters of a solution of the chosen luminescent compound in solvent, as described in the text protocol [1-MED].  Pour the solution into the degassing cuvette and close the valve [2-CU-TXT].  Then, connect the vacuum pump to the inlet neck of a degassing cuvette [3-MED-over the shoulder].
2.1.1. Talent labels container of the prepared luminescent compound in solvent.
2.1.2. Talent pours the solution into the cuvette and closes the valve.  TEXT Overlay: See text for labeled picture of degassing cuvette
2.1.3. Talent connects the vacuum pump to the inlet neck of the degassing cuvette.
2.2. Hold the inlet neck of the cuvette, and slowly put the round bottom flask into liquid nitrogen [1-CU].  Shake it occasionally, while the flask is in liquid nitrogen [2-MED].  To ensure the whole solution is frozen, shake the round bottom flask [3-CU].
2.2.1. Cuvette as talent holds the inlet neck and slowly puts the flask into liquid nitrogen. [Shots 2.2.1, 2.2.2, and 2.2.3 combined]
2.2.2. Talent shakes the cuvette in the liquid nitrogen.
2.2.3. Cuvette and round flask as talent shakes it to ensure the solution is frozen.
2.3. Turn on the vacuum pump and open the inlet valve [1-MED-over the shoulder].  After 10 minutes, close the inlet valve and turn off the vacuum pump [2-MED].
2.3.1. Talent turns on the vacuum pump and opens the inlet valve [Shots 2.3.1 and 2.3.2 combined] (Editors: These may be a slating hiccup here, as the authors may have filmed a CU take of these combined shots as the “new” 2.3.2)
2.3.2. Talent closes the inlet valve and turns off the vacuum pump.
2.3.3. [Added Shot]: Same as 2.3.1 but [CU] (Editor: Use this shot in place of 2.3.1 if it looks better)
2.4. Slowly place the round bottom flask into isopropanol [1-CU].  Shake the cuvette occasionally until the solvent is melted [2-MED-over the shoulder].  If the degassing has been successful, air coming out of the solution should be observed upon the first cycle, in the form of bubbles [3-CU or ECU].
2.4.1. Cuvette as talent slowly places it into the isopropanol. [Shots 2.4.1, 2.4.2, and 2.4.3 combined]
2.4.2. Talent shakes the cuvette. (Editor: The authors removed the shotlist numbering for 2.4.2 and 2.4.3. I’m not sure why, though it might be because they “combined” these shots with 2.4.1)
2.4.3. Inside the round flask on the phase interface between melting solid and liquid solvent showing the bubbles.
2.4.4. [Added Shot]: Same as 2.4.1 but wide (Editor: Use this shot in place of 2.4.1 if it looks better)
2.5. Now, warm up the solution in the cuvette to room temperature.  Either use a water bath or wait for the temperature to equilibrate [1-MED-TXT].
2.5.1. Talent places the cuvette in the water bath.  TEXT Overlay: See text for degassing a solid film
3. Turning on the Equipment and Setting Up the Experiment
3.1. Turn on the laser system [1-MED].  After waiting about 30 minutes for the beam to be stabilized on the output pump power, use the power meter to measure the laser fluence [2-MED-over the shoulder].  The reading should be approximately 100 microJoules per pulse [3-CU].
3.1.1. Talent turns on the laser system (1st stage)
3.1.1.2 [Added Shot]: [CU] of the remote (2nd stage) (Editor: I’m not sure where the author would like to use this shot)
3.1.2. Talent uses the power meter to measure the laser fluence.
3.1.3. Display showing the reading is 100 microJoules per pulse. 
3.2. [1-MED-over the shoulder].  Now, turn on the measuring system [2-MED].
3.2.1. Talent adjusts the laser pulse energy to the specified level.
3.2.2. Talent turns on the measuring system.
3.3. Turn on the 4 Spec software and set up the measurement parameters including the number of collected scans [1-MED-over the shoulder].
3.3.1. Talent turns on the 4 Spec software and begins setting up the measurement parameters.
3.4. To access the camera’s control setup, choose Window, Camera control [1-LM].  Make sure the camera is turned on by this time.  The software connects with the camera now [2-MED-over the shoulder or CU]. 
3.4.1. 56614_Dias _screen-capture-still_3.4.1 - Video editors, please use a zoom bubble to highlight Window | Camera control.  
3.4.2. Talent checks that the camera is turned on and that the software connects with the camera.
3.5. Set the delay and the integration time for the zero-time parameters including 981 nanoseconds of delay and 10 nanoseconds of integration time.  These parameters can then be used to verify if the measurement set-up is aligned.  Set a trigger for minus Trig.  Then, send the parameters to the camera with the Send it button [1-LM].
3.5.1. 56614_Dias_screen-capture-still_3.5.1 - Video editors, as each component is narrated, please use a zoom bubble to highlight 981 ns “Delay” and 10 ns “Time”.  Then move the zoom bubble to the “–Trig” selection under “Trig. Source.”  Finally move the zoom bubble to the “Send it” button.  
3.6. Now, set the slit and monochromator position appropriate to the spectral range and intensity of the samples’ emission [1-LM-TXT].  
3.6.1. 56614_Dias_screen-capture-still_3.6.1 - Video editors, please zoom in on the “Spectrometer Control Demo, VI” window.  TEXT Overlay: See text for more information
3.7. To place a solution, fit a cuvette holder in the sample area or fit the cuvette in a cryostat if temperature control is required [1-MED-over the shoulder].  Then, place the degassing cuvette into the holder and secure it using a laboratory stand [2-CU].
3.7.1. Talent fits a cuvette holder in the sample area [Shots 3.7.1 and 3.7.2 combined]
3.7.2. Degassing cuvette as talent places it into the holder and secures it using the laboratory stand.
3.8. Ensure, by careful observation of the photoluminescence, that the laser beam hits the cuvette [1-LM].  
3.8.1. 56614_Dias_Before_After 
3.9. After making sure that the laser beam is aligned, cover the sample unit to avoid any room light being recorded by the detector and to reduce the risk of laser scattering [1-MED-over the shoulder] [CU].
3.9.1. Sample as talent covers it.
3.10. To set up the experiment, cover the laser path using a shutter [1-CU]. 
3.10.1. Laser path as talent inserts the wooden box which that is used as a shutter.
3.11. Measure the background emission using the Control D shortcut [1-MED-over the shoulder].
3.11.1. Talent measures the background emission using the Ctrl+D shortcut.
3.12. Then, open the automatic measurement script and input the name of the experiment file into the textbox [1-LM].  
3.12.1. 56614_Dias_screen-capture-still_3.12.1 - Video editors, please zoom in on the “finalproject” window.  
3.13. Press Enter and input the starting line of the experiment file [1-LM].  
3.13.1. 56614_Dias_screen-capture-still_3.13.1 - Video editors, please zoom in on the “finalproject” window.  
3.14. Press Enter again and input the last line of the experiment file [1-LM].
3.14.1. 56614_Dias_screen-capture-still_3.14.1 - Video editors, please zoom in on the “finalproject” window.  
3.15. Then, press Enter at the end to run the script. The automatic script allows the measurement of the emission at a set of different delay times given in the file. [1-MED-over the shoulder].
3.15.1. Then talent presses Enter at the end to run the script.  The script runs.  
3.16. Once finished, select one spectrum and scale [1-LM].  Export the spectrum to the file by clicking File, Export, Curve as text [2-LM].  Then choose a name and a directory.  The results are now ready to be processed by the appropriate software [3-LM].
3.16.1. 56614_Dias_screen-capture-still_3.16.1_scale - Video editors, please use a zoom bubble to highlight the selected spectrum, File, Export, and Curve as text.
3.16.2. 56614_Dias_screen-capture-still_3.16.1_export - Video editors, please use a zoom bubble to highlight the File, Export, and Curve as text as each term is narrated.
3.16.3. 56614_Dias_screen-capture-still_3.16.1_save - Video editors, please use zoom into the “Export Curve(s)” window.
3.17. When all planned experiments have been finished, turn off the equipment, proceeding in the opposite order as it was turned on in [1-MED or MED-over the shoulder].  Remove the degassing cuvette from the holder [2-CU].
3.17.1. Talent turns off the equipment in the opposite order as it was turned on.
3.17.2. Degassing cuvette as talent removes it from the holder.
3.18. Open the inlet valve and dispose of the solution [1-MED-over the shoulder].  Rinse the cuvette with acetone, taking care to wash all inner walls.  Repeat the rinse 3 times [2-CU].
3.18.1. Talent opens the inlet valve and disposes of the solution. [Shots 3.18.1 and 3.18.2 combined]
3.18.2. Cuvette as talent rinses with acetone, taking care to wash the inner walls.
4. Results: Example Output Data from the Experimental Procedure
4.1. Shown here is a decay profile of a thermally activated delayed fluorescence emitter in toluene solution… [1-LM] and the time-resolved spectra recorded in the same experiment with a phosphorescence spectrum recorded at low temperature [2-LM].  Prompt and delayed fluorescence can clearly be distinguished [3-LM].
4.1.1. 56614_Dias_Fig3A+3B - Video editors, please zoom into the left-most panel.  Omit A and B labels in all the figures if possible.
4.1.2. 56614_Dias_Fig3A+3B - Video editors, staying zoomed in, please slide over to the right-most panel.
4.1.3. 56614_Dias_Fig3A+3B - Video editors, please zoom back out to the full figure.
4.2. Shown here is a decay profile of a room temperature phosphorescent molecule in a solid polymer host [1-LM].  Also shown is the time-resolved spectra recorded in that same experiment… [2-LM] with a phosphorescence spectrum recorded at low temperature [3-LM].
4.2.1. 56614_Dias_Fig3C+3D - Video editors, please zoom into the left-most panel.  Omit C and D labels in all the figures if possible.
4.2.2. 56614_Dias_Fig3C+3D - Video editors, staying zoomed in, please slide over to the right-most panel and highlight the green curve.
4.2.3. 56614_Dias_Fig3C+3D - Video editors, staying zoomed in, highlight the blue curve.
5. Conclusion (said by authors on camera)
5.1. Piotr Pander: While attempting this procedure, it’s important to remember to check the condition of the plastic tap and the cuvette before starting to ensure proper degassing of the solution [1-MED]. 
5.1.1. Piotr speaks towards the camera (looking slightly off-camera), interview style. 

5.2. Piotr Pander: Though this method can provide insight into luminescent molecules, it can also be applied to other systems, such as exciplexes [1-MED].

5.2.1. Piotr speaks towards the camera (looking slightly off-camera), interview style. 
5.3. Piotr Pander: Don't forget that working with glass equipment under vacuum can be extremely hazardous and precautions such as wearing goggles should always be taken while performing this procedure [1-MED].   
5.3.1. Piotr speaks towards the camera (looking slightly off-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.  
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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 are included in the email accompanying the finalized script.
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