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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N  (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) N 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Steps 2.2, 2.5, 2.7, 3.3, 3.4, 3.5.
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. (Please do not list entire sections.) Steps 3.4 and 3.5, Ensure high temperature furnace is functioning properly and preheated (ramped up) properly, gloves and eye protection must be worn and tongs used to introduce and remove sample.
E.  Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? Same building/floor, different rooms.
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to make surrogate nuclear melt glass to prepare materials that can be used as standards for the nuclear forensics community. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. John Auxier II: This method can help answer key questions in the Nuclear Forensics field, such as the challenges in analyzing nuclear glass and the matrix effects that interfere with mass spectrometry techniques. 
1.2. John Auxier II: The main advantage of this technique is that it cannot simulate the pressures found in nuclear weapon detonations.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Jonathan Gill: Generally, individuals new to this method will struggle because it is difficult to master the technique required to pour the very hot samples onto the sand surface.


Protocol (read by voice talent at JoVE):
2. Preparation of the Standard Trinitite Formulation (STF)
2.1. First, acquire the required quantities of quartz sand and additional components as indicated in the text protocol [2.1.1-MED]. Use a microbalance and small spatula to precisely measure the mass fractions of each compound as listed here [2.1.2-LM-TXT]. 
2.1.1. Show talent placing components on lab bench next to microbalance.
2.1.2. Table-1.xlsx, TEXT: Prepare 100 g of non-radioactive precursor matrix at one time
2.2. Next, use a mortar and pestle to pulverize and thoroughly mix the compounds, forming a homogenous powder mixture [2.2.1-MED-over the shoulder-TXT].
2.2.1. *Film as written, TEXT: See text protocol for reagents and quantities.
2.3. Agitate and mix again immediately prior to the next step [2.3.1-MED].  
2.3.1. Show talent placing mixture into ball-mill mixer. Can needs to be an uncoated can (inside)
2.4. Following this, acquire a few medium sized crystals of UNH [2.4.1-MED-over the shoulder-TXT]. 
2.4.1. [2.4.1 to 2.7.1 combined] *Film as written, TEXT: UNH: Uranyl Nitrate Hexahydrate.
2.4.2. Show this one, the 33.75 or thereabouts
2.5. Inside a fume hood, pulverize the UNH crystals using a mortar and pestle to form a fine powder of 1 to 2 micron granules [2.5.1-CU]. If making over 50g, use ball mixer accordingly.
2.5.1. *Film as written
2.6. Add 33.75 micrograms of UNH per gram of the non-radioactive precursor matrix [2.6.1-MED-TXT].  
2.6.1. Show talent adding UNH to mortar containing the precursor matrix, TEXT: 33.75 μg UNH/g is appropriate for simulating weapon with 1 kiloton yield .
2.7. Thoroughly mix the powder mixture, including the UNH, using a mortar and pestle [2.8.1-CU-TXT].
2.7.1. *Film as written, TEXT: Complete final mixing shortly before melting step.
3. Production of a 1-gram Melt Glass Sample
3.1. At this point, fill a thick ceramic dish such as a mortar with approximately 100 grams of pure quartz sand  [3.1.1-MED-over the shoulder] and maintain at room temperature near the location of the furnace where the samples will be melted [3.1.2-MED]. 
3.1.1. [bookmark: _GoBack][3.1.1 to 3.1.2 combined] *Film as written
3.1.2. Show talent placing mortar near the furnace.
3.2. Preheat the high temperature furnace to 1400 degrees Celsius for 30 minutes [3.2.1-MED-over the shoulder-TXT]. 
3.2.1. Show talent setting temperature, TEXT: 1400 °C.
3.3. After carefully measuring 1 gram of the radioactive powder mixture, place it in a high purity graphite crucible [3.3.1-MED]. 
3.3.1. *Film as written
3.4. Following this, carefully place the crucible in the heated high temperature furnace using a long pair of steel crucible tongs [3.4.1-MED-over the shoulder]. 
3.4.1. *Film as written
3.5. After melting the mixture for 30 minutes, remove the sample from the furnace [3.5.1-MED] and pour it into the mortar filled with sand [3.5.1-CU-TXT]. 
3.5.1. *Film as written
3.5.2. *Film as written, TEXT: Allow glass beads to cool for 1-2 min before further use.

4. Results: Comparison and Analysis of Non-radioactive Synthetic Samples and Trinitite
4.1. Photographs reveal the similarities in color and texture of the non-radioactive samples produced in this study and trinitite, which are observed at the macroscopic level [4.1.1-LM]. 
4.1.1. Figure-1.tif
4.2. Scanning Electron Microscope Secondary Electron images, which reveal similar features at the micron level, are displayed here [4.2.1-LM]. Numerous voids are observed, and the defects and heterogeneity are similar in both trinite and the synthetic samples [4.2.2-LM]. 
4.2.1. Figure-2.tif
4.2.2. Figure-2.tif, Zoom into images C and D.
4.3. A comparison of Powder X-Ray Diffraction spectra for trinitite and the synthetic samples is shown here [4.3.1-LM]. Quartz is the only mineral present in both cases, and the peak intensities are similar, suggesting a comparable degree of amorphousness [4.3.2-LM]. 
4.3.1. Figure-3.tif
4.3.2. Figure-3.tif, highlight Quartz section of spectra.

5. Conclusion (said by authors on camera)
5.1. John Auxier II: Once mastered, this technique can be done in 4 hours if it is performed properly.
5.2. John Auxier II: While attempting this procedure, it’s important to remember to be very cautious about the high temperatures employed in this procedure.
5.3. John Auxier II: Following this procedure, other methods like the development of urban melt glass can be performed in order to answer additional questions such as differences in morphology between cities.
5.4. John Auxier II: After its development, this technique paved the way for researchers in the field of nuclear forensics to explore the possible deficiencies in analytical techniques required to perform analysis on post-detonation debris.
5.5. John Auxier II: After watching this video, you should have a good understanding of how to produce and analyze surrogate nuclear debris that closely resembles the debris found in the trinity test.
5.6. John Auxier II: Don't forget that working with high temperature furnaces can be extremely hazardous and precautions such as wearing appropriate eyewear and temperature rated PPE 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, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.


General Preparation

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

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

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

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

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