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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.2, 3.1
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?   2.2
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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to measure exposure levels in the 2.4 gigahertz band while avoiding uncertainties caused by the use of personal dosimeters as measuring devices: body shadowing, limited sensitivity range, and non-identification of the source. (Intro).
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Silvia de Miguel: The main advantage of this technique is that it provides unperturbed measurements regarding E-field exposure conditions, improving the use of dosimeters as measuring devices in compliance tests.
1.2. Silvia de Miguel: Because uncertainties associated with dosimeters are avoided, the method is appropriate in the regulatory field,  providing reliable data that can be contrasted with exposure thresholds defined for unperturbed exposure conditions.
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: N/A
E. Ethics title card: N/A
Protocol: (read by voice talent at JoVE)
2. Fixing the Position of the Measuring Device
2.1. Carry out the test in an indoor enclosure with a radiation source. [1-WIDE]  This access point is on the ceiling and is turned off to prepare the dosimeters. [2-CU] A test subject will walk toward and away from the source along this path. [3-WIDE] In some way mark a position 1.5 meters from horizontal position of the source. [4-MED]
2.1.1. Talent in room beneath and looking up at the radiation source. Ideally the shot would give viewers a sense of the room. [TEXT: See text protocol for details.]
2.1.2. The radiation source on the ceiling
2.1.3. The path the subject will take as seen from under the radiation source
2.1.4. Talent placing a marker or tape measure to indicate the position
2.2. Have a test subject face the source at a distance of 12 meters. [1-WIDE] Use three dosimeters similar to this one and prepare them to sample every 4 seconds. [2-CU] Place one dosimeter on the lumbar area of the person’s back. [3-MED]  Place a second on the person’s front, at waist height. [4-MED]
2.2.1. Talent getting into position away from the source and facing it. The tube that will hold a dosimeter can be in the frame
2.2.2. Dosimeter in talent’s hand
2.2.3. Talent’s back, showing a dosimeter in place 
2.2.4. Talent’s front with a dosimeter in place
2.3. For the third dosimeter, use a carton tube 1 meter in length. [1-MED] Mount the dosimeter in the tube’s end so that it can be held away from the subject. [2-CU] With the radiation source on, turn on all the dosimeters as close to simultaneously as possible. [3-MED-TXT] Have the subject hold the tube at shoulder height, with its dosimeter toward the radiation source. [4-WIDE]  
2.3.1. Talent getting and inspecting tube with a dosimeter in place
2.3.2. The tube as held by talent showing the dosimeter at its end
2.3.3. Talent turning on dosimeter(s). This might be WIDE and combined with the next shot [TEXT: Turn on radiation source before the dosimeters]
2.3.4. Talent putting tube into position and demonstrating the proper how it should be held. Please take at least two shots of the tube being held, each from a different angle (and possibly distance)
2.4. Direct the subject to walk directly toward the radiation source at 10 centimeters per second while maintaining the tube with the dosimeter at shoulder height. It is important to maintain this slow pace during data collection. [1-WIDE][2-WIDE] Have the person stop 1.5 meters from the source. [3-WIDE] Mark the collected data as the first dataset on the dosimeters before turning off the radiation source. [4-MED-TXT]
2.4.1. Talent beginning to walk toward the radiation source at the appropriate pace (Video editor: Use this shot with both sentences or use shot 2.4.2 with the second sentence.
2.4.2. Continuation of the walk from a different angle
2.4.3. Talent coming to a stop at the appropriate position
2.4.4. Talent working with sensors [TEXT: Data can be downloaded]
2.5. With dosimeters in place, return the subject to the position 1.5 meters from the radiation source, facing away. [1-WIDE] Turn on the source and the dosimeters before asking the subject walk to directly back to the starting point at 10 centimeters per second. [2-WIDE-TXT] On arrival, collect data from the dosimeters and turn off the source and. [4-MED]
2.5.1. Talent with dosimeters in position on her torso and the tube in hand
2.5.2. Talent with tube in proper position, walking back towards the starting point [TEXT: Turn on radiation source before dosimeters]
2.5.3. Talent removing the sensors 
3. The Radiation Source and Measurement Methodology
3.1. Prepare a new radiation source for the next measurement. [1-WIDE] Use an analog signal generator connected to a biconical antenna via a low-loss cable. [2-MED] Turn on the signal generator to emit a common wi-fi frequency continuously, without modulation. [3-CU-TXT] Vertically orient the antenna in the center of the room, to be in line with the subject’s path. [4-MED]
3.1.1. Talent working with the radiation source
3.1.2. The signal generator and antenna 
3.1.3. Control panel of signal generator as talent tunes it for use in the experiment [TEXT: Signal: Frequency: 2437 MHz; EIRP: 100 mW]
3.1.4. Talent placing antenna
3.2. Start with the subject 12 meters away from the source, facing it. [1-WIDE] Center a dosimeter on the subject’s back, not in the line of sight of the source. [2-MED-TXT] Have a second dosimeter in a 1 meter long carton tube. [3-MED]
3.2.1. Talent at start position, with dosimeters in place, facing antenna. Ideally the radiation source would be visible
3.2.2. Dosimeter on talent’s back [TEXT: Dosimeters sample every 4 seconds]
3.2.3. Talent checking the dosimeter at the end of the tube
3.3. When ready, turn on the two dosimeters as close to simultaneously as possible. [1-MED-TXT] Have the subject hold the dosimeter 1 meter in front at shoulder height. [2-WIDE] Direct the subject to walk at a constant 10 centimeters per second toward the antenna while maintaining the tube at shoulder height. [3-WIDE] Stop the subject 1.5 meters from the source. [3-WIDE]
3.3.1. Talent turning on dosimeter(s). This might be WIDE and combined with the next shot [TEXT: Turn on radiation source before the dosimeters]
3.3.2. Talent putting tube at her shoulder
3.3.3. Talent starting to move at the correct pace toward the antenna
3.3.4. Talent stopping near the antenna. Ideally the radiation source would be visible
3.4. Mark the collected data as the first dataset on each of the dosimeters before turning off the signal generator. [1-MED-TXT] When done, return the dosimeters to the same positions and ready to collect data. [2-WIDE] Then, start the signal generator and put the antenna in a horizontal orientation. [3-MED] 
3.4.1. Talent working with dosimeter(s) to mark dataset [TEXT: Mark or collect data before continuing]
3.4.2. Talent with dosimeters on
3.4.3. Talent at signal generator orienting the antenna
3.5. Ask the subject to return to the start position and face the antenna [1-WIDE] After starting the dosimeters, have the subject repeat the walk toward the antenna in its new orientation. [2-WIDE] When done, remove the dosimeters and gather this set of data. [3-MED]
3.5.1. Talent at start position, facing the antenna
3.5.2. Talent putting tube to her shoulder and and walking at the required pace [TEXT: Pace: 10 cm/s]
3.5.3. Talent working to remove dosimeters to collect data
4. Results: Comparison of Data Measured in Two Enclosures
4.1. These cumulative density functions are from data taken with dosimeters at three different positions for motion toward and away from the source. [1-LM] When both are in the line-of-sight of the source, the body-fixed dosimeter registered field levels similar to, but lower than, the one located one meter away from the wearer. [2-LM]
4.1.1. LAB MEDIA: 56525fig4a.jpg, 56525fig4b.jpg (Video editor: Please highlight [or label with “Toward”] “4a” during “toward” and change highlight [or label with “Away”] “4b” during “away”)
4.1.2. LAB MEDIA: 56525fig4a.jpg (Video editor: Please bring this image forward and highlight/point to the curve labeled which is labeled in the key as “Worn PEM LoS towards AP” during “the body-fixed dosimeter registered field levels similar to”. Change the highlighting to the curve labeled in the key as “1m toward AP”)  
4.2. To study the body shadow effect, plot the electric field intensity and the number of samples logged during the subject’s walk toward the source. [1-LM] Dark blue is for measurements away from the body. Light blue is for measurements in the body shadow. [2-LM]
4.2.1. LAB MEDIA: 56525fig5a.jpg (Video editor: Please highlight the vertical axis during “electric field intensity”. Change highlight to the horizontal axis during “number of samples logged...source”)
4.2.2. LAB MEDIA: 56525fig5a.jpg (Video editor: Please call attention to the upper, dark blue curve during the first sentence. Call attention to the lower, light blue curve during the second sentence.
4.3. In the case of a 63 cubic meter, non-constant width enclosure with non-reflective walls, the data from the shadowed dosimeter is similar for both polarizations. [1-LM] Compare this with data from a 162 cubic meter, constant width enclosure with non-reflective walls, where there is a notable difference for the shadowed dosimeter in the two polarizations. [2-LM]
4.3.1. LAB MEDIA: 56525fig5a.jpg, 56525fig5b.jpg (Video editor: Please add the second image to the right of the first.)
4.3.2. LAB MEDIA: 56525fig5a.jpg, 56525fig5b.jpg, 56525fig6a.jpg, 56525fig6b.jpg (Video editor: Please add the new images below the first two. The horizontal polarization curves should be in one column and the vertical polarization curves should be in a second column.)
4.4. This is a comparison of experimental data from the dosimeter located one meter away from the user and simulated results. The user walked toward a vertically polarized radiation source. [1-LM] The match is adequate for this enclosure and for the other enclosures in the study. There is no body influence in the logged data. [2-LM]
4.4.1. LAB MEDIA: 56525fig7a.jpg (Video editor: Please call attention to the dark blue curve during  “dosimeter located one meter away from the user”. Then call attention to the light blue curve during “simulated results”.)
4.4.2. LAB MEDIA: 56525fig7a.jpg, 56525fig7b.jpg, 56525fig7c.jpg, 56525fig7d.jpg (Video editor: Please add the other images so there are two rows)
5. Conclusion (said by authors on camera)
5.1. Victoria Ramos: The implications of this technique extend to personal health due to widespread concerns regarding the possible health effects of exposure to RF energy emitted by wireless-enabled devices.
5.2. Silvia de Miguel: While attempting this procedure, it’s important to remember to maintain the dosimeter one meter away from the user to avoid the body shadow effect, while walking with a low pace.
5.3. Silvia de Miguel: Though this method can provide insight into indoor exposure conditions in the 2.4 GHz band, it can also be applied to outdoor environments and to other frequency bands.
5.4. Silvia de Miguel: This technique helps for researchers in the field avoid the body shadow effect through specific measurement protocols that only require a single PEM, without the processing of data.
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.
4.1 – 56525fig4a.jpg 
4.1 – 56525fig4b.jpg 
4.2, 4.3 - 56525fig5a.jpg 
4.3 - 56525fig5b.jpg
4.3 - 56525fig6a.jpg 
4.3 - 56525fig6b.jpg
4.4 - 56525fig7a.jpg
4.4 - 56525fig7b.jpg 
4.4 - 56525fig7c.jpg
4.4 - 56525fig7d.jpg
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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