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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) The stapling of the 10-cm squares into square bowl shape (2.10.1 – 2.10.2). The use of a wide cable tie in 2.15 ___________________________________________

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) ___________________________You will feel like you are assembling a piece of garbage until almost the last step, when you finally thread the last cable tie through the three eyelets in the front (currently 2.15). Once this is done, the whole structure is more rigid and you can adjust the final spacing of the plates. It’s important that this cable tie be a very snug fit through the holes—use a wide cable tie. 

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E. Will the filming need to take place in multiple locations? N
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. Elsa Youngsteadt: This method can help improve the measurement of temperature in the field of ecology through the construction of a low-cost radiation shield.
1.2. Elsa Youngsteadt: The main advantage of this technique is that the construction costs are less than half of similarly-constructed radiation shields while keeping the shields less conspicuous in the field.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Radiation Shield Construction
2.1. To construct a radiation shield, use a utility knife to cut corrugated plastic sheets into one 15-cm and two 10-cm squares [1-WIDE].
2.1.1. Talent cutting square(s)

2.2. For the top layer of the small radiation shield, use a pencil to draw a line 4 cm from one edge of the 15-cm square [1-MED-over the shoulder] and use a straightedge as a guide to score along the line [2-CU-TXT].

2.2.1. Talent drawing line

2.2.2. Line being scored (TEXT: i.e. cut through only one layer of corrugated plastic sheet) 
2.3. Next, measure 3.8 cm from the edges perpendicular to the 4 cm line [1-CU] and use the straightedge to score from the bottom of the square up to the 4-cm line [2-CU].

2.3.1. Edge being measured

2.3.2. Bottom being scored

2.4. Then draw a line from both corners above the 4-cm line to the junction of the 4-cm and 3.8-cm lines [1-MED] and cut along this line [2-CU].
2.4.1. Talent drawing line

2.4.2. Line being cut

2.5. For the middle and bottom layers of the small radiation shield, use the straightedge to draw a 6-cm square in the middle of each 10-cm square [1-MED-over the shoulder] and score all around each 6-cm square [2-CU] and from each corner of the 6-cm squares to the outer corners of the 10-cm squares [3-CU].

2.5.1. Talent drawing square

2.5.2. One square being scored

2.5.3. At least one corner being scored 
Note from the authors: Change in the order of events 2.6. and 2.7.—because my aluminum tape would break if I taped flat, then folded—I folded first, then taped the folded shape
2.6. Now fold the 15-cm sheet along the scored lines [1-MED-TXT] and tuck the small triangular flaps on the inside of the larger back flap [2-CU], securing temporarily with binder clips, and completely cover the scored side with aluminum foil tape. This step was originally labeled as 2.8.
2.6.1. Talent folding 15-cm sheet 

2.6.2. Triangular flap(s) being tucked into back flap and securing with binder clips

2.6.3. Completely cover the scored side of the folded, 15-cm square with aluminum tape

2.6.4. Remove the binder clips and use a final strip of aluminum tape to secure the folded sides to the back flap [1-MED-over the shoulder-TXT] (TEXT: Optional: Staple flaps together)

2.7. When the 15-cm square is folded correctly, the cut edge of the back flap will be flush with the folded sides [1-CU] and the entire convex surface will be taped. . This step was originally labeled as 2.9.
2.7.1. Above shot of correctly folded and taped square
2.8. Then use aluminum foil tape to completely cover the scored side of one of the 10-cm squares, and the un-scored side of the other 10-cm square [1-MED]. Author note: Note that I (as usual) messed up this step and taped the scored side, so we later re-shot this bit with the taping being done correctly. This step was originally labeled as 2.6.
2.8.1. Talent taping square(s), with at least one other taped square visible in frame

2.9. Using a 1/4” drill bit, drill holes in each of the shield layers [1-CU] and run a cable tie through the eyelet of the sensor housing [2-MED] and through the holes of the underside of the 10-cm square that is taped on the scored side and has the two holes drilled into the middle [3-CU]. . This step was originally labeled as 2.7.
2.9.1. Last hole being drilled, with other squares with holes visible in frame

2.9.2. Talent running cable tie through eyelet Author note: We shot two versions of this—one with a cable tie and one with a twist-tie
2.9.3. Cable tie being run through hole(s)

2.9.4. Now fold the 15-cm sheet along the scored lines [1-MED-TXT] and tuck the small triangular flaps on the inside of the larger back flap [2-CU].
2.9.5. Talent folding 15-cm sheet (TEXT: Apply folding pressure as necessary)

2.9.6. Triangular flap(s) being tucked into back flap

2.9.7. When the 15-cm square is folded correctly, only the taped sides will be visible from above and the cut edge of the back flap will be flush with the folded sides [1-CU].

2.9.8. Above shot of correctly folded square

2.10. Pinch the sides of each 10-cm square along its diagonal scored lines [2-CU], using a heavy-duty stapler to hold the pinched sides together [3-CU].

2.10.1.  Talent taping folded sides (TEXT: Optional: Staple flaps together)

2.10.2.  Square being pinched

2.10.3.  Side(s) being stapled

2.11. The end product will have a square-bowl shape [1-CU].
2.11.1.  Shot of square-bowl shape

2.12. When the second bowl is finished, thread a cable tie first through the left back hole of the 10-cm sheet-bowl taped on the unscored side [1-MED], then through the left back hole of the second 10-cm sheet bowl [2-CU], leaving a 2-cm vertical space between the two sheets to allow air flow around the temperature sensor [3-ECU].

2.12.1.  Talent threading cable through first bowl

2.12.2.  Cable being threaded through second bowl

2.12.3.  Shot of vertical space between sheets

2.13. Thread a cable through the back right holes in the same way [1-MED] and pass a cable tie through the two side-by-side holes in the back left of the 15-cm square sheet [2-CU].

2.13.1.  Talent threading bowls

2.13.2.  Cable being threaded through 15-cm sheet

2.14. Attach this tie to the 10-cm sheets [1-CU], leaving 2 cm of space between the 15-cm sheet and the top of the upper 10-cm sheet [2-ECU], and thread the two side-by-side holes in the back right of the 15-cm sheet in the same manner [3-MED].
2.14.1.  Tie being attached to 10-cm sheets

2.14.2.  Shot of 2-cm space between 15-cm and top 10-cm sheet

2.14.3.  Talent threading back right hole

2.15. Then pass one cable tie through all three holes in the front of the sheets [1-CU] and tighten the cable tie, taking care that the space is even between all three sheets [2-CU].

2.15.1.  Cable being passed through hole(s)

2.15.2.  Tie being tightened/shot of even spaces

2.16. For mounting, drill additional holes into the back end of the assembled product as necessary [1-MED], taking care that the three sheets lay parallel to the ground when mounted [2-CU].
2.16.1.  Talent drilling hole(s) Author note: It’s easier to access the back of the shield with a drill if you drill these holes BEFORE the step that is currently 2.15 (pass one cable tie through all three holes in the front). The drilling on the video is done after 2.14.3 and before 2.15.
2.16.2.  Shot of mounted sheets parallel to ground
3. Results: Comparing Temperature Differences Using Different Radiation Shield Treatments
3.1. In this representative field experiment, positive biases were found across all four tested sensors using the small radiation shield [1-LM] that were similar to those obtained using the original, larger shield design [2-LM] but were much less than the biases of the unshielded sensors [3-LM].
3.1.1. figure2forVideo.pdf: Video Editor: please emphasize Small Shields Wx Sensor graph

3.1.2. figure2forVideo.pdf: Video Editor: please emphasize Large Shields graph

3.1.3. figure2forVideo.pdf: Video Editor: please emphasizes No Shields

3.2. The small shields also resulted in the recording of some outlier warm temperatures relative to the original shield design [1-LM], although the overall differences were small [2-LM].
3.2.1. figure2DforVideo.pdf: Video Editor: please emphasize outlier data points
3.2.2. figure2DforVideo.pdf: no animation
3.3. Warm biases were strongest during periods of peak solar radiation [1-LM], but in both the small and large shield cases [2-LM], these biases were much less than the biases of the unshielded sensors [3-LM]. 
3.3.1. Figure3forVideo.pdf: Video Editor: please emphasize Small Shields Wx Sensor graph

3.3.2. Figure3forVideo.pdf: Video Editor: please emphasize Large Shields graph

3.3.3. Figure3forVideo.pdf: Video Editor: please emphasize No Shields graph

3.4. The mean temperature differences between all of the combinations of sensors outfitted with the small radiation shield [1-LM] compared to the original design [2-LM] revealed that the largest differences occurred at 0800 local time [3-LM]. 
3.4.1. Figure3DforVideo.pdf: Video Editor: please emphasize solid black line
3.4.2. Figure3DforVideo.pdf: Video Editor: please emphasize dotted black lines 

3.4.3. Figure3DforVideo.pdf: Video Editor: please emphasize 08:00:00 time in top of figure
4. Conclusion (said by authors on camera):
4.1. Elsa Youngsteadt: While constructing this shield, it’s important to remember to cover the complete surface of each square with aluminum tape, to ensure that the space between the squares is even, and to secure the fully-constructed shield parallel to the ground.

4.2. Elsa Youngsteadt: Understanding microclimatic variations in air temperature can provide insight into local biological responses to recent and projected climate changes and the consistent use of radiation shields with well-documented properties will allow a meaningful comparison of data from different studies. 
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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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Figure3DforVideo.pdf
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 in the email accompanying the finalized script.
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