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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? 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? 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 2.1, 2.2, 2.3, 2.4, 2.5, 3.1, 3.3, 4.1.
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.) The 1M strontium solution has to be deposited on the silicon substrate during the first 2 hours after its preparation. The dip coating process has to be performed under specific atmospherics conditions, i.e. in a range of 20%-55% of relative humidity and at RT (room temperature, i.e. 20-25 °C).
E.  Will the filming need to take place in multiple locations? N if yes, how far apart are the locations? 


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 synthesis is to prepare thin epitaxial films of quartz on silicon substrates, which is important to achieve a nanoscale bottom-up integration of two relevant materials for the information and sensing technologies. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
*Note to Authors: One of Adrian’s statements was moved to the conclusion section since there should only be two required interview statements and to meet the 150-word length restriction.
1.1. Marti Gich: The main motivation of this work was to achieve monolithic integration of two technologically relevant materials. This is the first time that direct integration of quartz on silicon was achieved using soft-chemistry. 
1.2.  Adrian Carretero-Genevrier: This methodology is highly versatile since it produces mesoporous or macroporous structurally thin films, which is advantageous for sensing and catalytic applications. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
*Note to the Authors: Due to the 150-word length restriction, Adrian’s statement has been moved to the conclusion section.
1.3. Marti Gich: The piezoelectric properties of these thin quartz films are appealing for making electromechanical sensor devices as high resonance frequencies are expected for film thicknesses that do not exceed one micron.
1.4. Marti Gich: We discovered quartz crystallization during our attempt to produce large amounts of a new LSMO phase. X-ray diffraction analysis of the synthetic products showed a high degree of quartz formation. 


Protocol (read by voice talent at JoVE):
2. Preparation of the Sol
2.1. First, weigh 1.68 grams of cetyl trimethylammonium bromide, 48.13 milliliters of ethanol that is 37.90 grams and 3 milliliters of 35% hydrochloric acid that is 3.67 grams in a 100-milliliter beaker containing a Teflon coated magnetic stirring bar [2.1.1-MED]. Cover the beaker with a watch glass and stir until the cetyl trimethylammonium bromide is completely dissolved [2.1.2-MED-over the shoulder].
2.1.1. *Film as written, TEXT: 1.68 g CTAB, 48.13 ml EtOH, 3 ml 35% HCl.
2.1.2. *Film as written
2.2. Add 7.37 milliliters of tetraethyl orthosilicate that is 6.88 grams to the beaker dropwise [2.2.1-CU]. Then, cover the flask with a watch glass and let the solution stir overnight [2.2.2-MED].
2.2.1. *Film as written
2.2.2. *Film as written
2.3. The next day, prepare a 1 molar strontium chloride hexahydrate solution by dissolving 6.6654 grams of strontium chloride hexahydrate salt in Milli-Q water in a 25-milliliter Erlenmeyer flask [2.3.1-MED-over the shoulder]. Gently shake the flask with a small volume of Milli-Q water to dissolve the strontium salt [2.3.2-CU]. Once the strontium chloride hexahydrate salt is completely dissolved, fill the flask with Milli-Q water and close it with a plastic cap [2.3.3.-MED].
2.3.1. Show talent adding the strontium salt and water to the Erlenmeyer flask.
2.3.2. Show the flask as talent gently shakes it.
2.3.3. *Film as written, TEXT: Prepare 1M Sr2+ solution just before gel film preparation.
2.4. Next, add 2 milliliters of the 1 molar aqueous Sr2+ (pronounced strontium two plus) solution to the 100-milliliter glass beaker containing the solution that was left stirring overnight [2.4.1-MED-over the shoulder]. Stir the solution for 25 minutes [2.4.2-CU]. 
2.4.1. *Film as written
2.4.2. Show the beaker as the solution is stirring, TEXT: Dispose residues according to safety and environment protection protocols. 
3. Gel Film Deposition on Si(100) Substrates
3.1. [bookmark: _GoBack]To prepare the substrates, cut silicon slabs of about 2 centimeters by 5 centimeters out of a 2-inch p-type silicon (100) wafer with a thickness of 200 microns by cleaving the wafer in a direction parallel to the wafer flat [3.1.1-MED]. 2 voiceover takes for pronunciation alternatives.
3.1.1. *Film as written, TEXT: Perform this step in advance.  
3.2. Just before the deposition of the gels, clean the substrates with ethanol [3.2.1-MED-over the shoulder]. Then, use a compressed nitrogen flow to accelerate the drying process [3.2.2-CU]. 
3.2.1. Show talent cleaning one of the substrates with ethanol.
3.2.2. Show one of the substrates as talent dries it with a compressed nitrogen flow.
3.3. Following this, establish a dip coating sequence by selecting the initial and final positions, taking into account the silicon slab length and the solution level so that the slab is at least 2 centimeters above the solution at the starting position and 1 centimeter above the bottom of the beaker at the end of the immersion [3.3.1-SCREEN]. Set the immersion and withdrawal speeds to 150 millimeters per minute and the immersion time to zero [3.3.2-SCREEN]. 
3.3.1. *To be submitted for Author, TEXT: To obtain homogeneous structure perform coating at 20%-55% relative humidity at RT.
3.3.2. Took a shot *To be submitted by Author, TEXT: Immersion and withdrawal speeds: 150 mm/min, Immersion time: 0. We added a new screen capture of the software to indicate this action 
3.4. After the solution has been prepared, place the beaker with the solution in a well-centered position beneath the silicon slab hanging from the dip-coater arm [3.4.1-CU]. 
3.4.1. *Film as written
3.5. Fix one end of the silicon slab to the dip-coater arm with the clip, ensuring that the slab is as perpendicular as possible with respect to the horizontal [3.5.1-MED-over the shoulder]. 
3.5.1. *Film as written
3.6. Next, execute the dip coating sequence [3.6.1-SCREEN]. When finished, unclip the silicon slab from the dip-coater arm [3.6.1-MED].  
3.6.1. *To be submitted by Author: We added a new screen capture of the software to indicate this action 
3.6.2. *Film as written
3.7. Repeat the previous steps with additional silicon slabs to produce more films, taking care not to extend these preparations beyond one hour to ensure that the stability of the solution is not compromised [3.7.1-MED-over the shoulder]. 
3.7.1. Show talent attaching a silicon slab to the dip-coater arm with the clip, TEXT: Dispose residues according to safety and environment protection protocols.
4. Gel Film Crystallization by Thermal Treatment
4.1. At this point, program a furnace to perform the following thermal treatment in air atmosphere [4.1.1-MED].
4.1.1. *Film as written, TEXT: Heating from RT to 900 °C 1000 °C at 3°C/min, holding at 900 °C 1000 °C for 5 hr, cooling to RT at 3 °C/min.
4.2. Place the dip-coated silicon substrates in an alumina boat and place it in the furnace [4.2.1-MED-over the shoulder]. Then, execute the thermal treatment [4.2.2-MED].  
4.2.1. *Film as written
4.2.2. Show talent turning on the digital controller in the furnace.
4.3. Following thermal treatment, immerse the crystallized films for three hours in concentrated nitric acid in order to remove the accumulations of Sr2+ that have been expulsed to the film surface during the crystallization [4.3.1-CU]. Finally, rinse the films first with deionized water and then with ethanol [4.3.2-MED-over the shoulder]. 
4.3.1. Show crystallized films as talent places them in the nitric acid solution.   
4.3.2. Show talent washing one of the films with water and ethanol.                                      
5. Results: Characterization of Macroporous Epitaxial Quartz Films
5.1. After deposition, the bluish-greenish appearance of the substrate is indicative of good distribution of Sr2+ over the film [5.1.1-LM]. If the phase separation has occurred and presents a periodicity close to that of the laser wavelength, diffraction spots can be observed [5.1.2-LM]. 
5.1.1. Fig1_revised.pdf: Show Figure 1a.
5.1.2. Fig1_revised.pdf: Zoom into Figure 1a inset.
5.2. A straightforward examination of the material reveals a phase separation resulting in a macropore structure and a Sr2+ distribution at the edge of the macropores [5.2.1-LM]. 
5.2.1.  Fig1_revised.pdf: Show Figure 1b.
5.3. Using atomic force microscopy in tapping mode, the topographic images reveal to what extent the initial macroporous structure has been preserved upon crystallization [5.3.1-LM]. 
5.3.1. Aditional figure 1.jpg, Aditional figure 1.pdf: Show Figure (4).
5.4. The acquisition of an X-ray diffraction pattern reveals if an epitaxial quartz film with the α-quartz(100) (pronounced alpha quartz one hundred zero zero) oriented texture out of plane has been obtained, as only the (h00) family of reflections is observed in a theta to two theta scan [5.4.1-LM]. 
5.4.1. Fig1_revised.pdf: Show Figure 1d.
5.5. If the film is piezoelectric it deforms under the applied voltage, and this can be detected through the deflection of the tip at a particular resonance frequency [5.5.1-LM]. This deflection amplitude is proportional to the amplitude of the applied AC field, and the piezoelectric strain coefficient is of the order of 2 picometers per volts [5.5.2-LM].  
5.5.1. Figure2_JoVE.pdf
5.5.2. Figure2_JoVE.pdf: Zoom into inset.

6. Conclusion (said by authors on camera)
6.1. Adrian Carretero-Genevrier : After watching this video you should be able to easily prepare thin epitaxial quartz films on silicon but don’t forget that is important to use a fresh strontium solution and to prepare the materials under a relative humidity below 50%.
6.2. Adrian Carretero-Genevrier: This method can provide insight into the catalytic and kinetic role of alkaline earth metals during the silica devitrification process, which enables a precise synthesis of quartz in different forms.  
6.3. Adrian Carretero-Genevrier:  One of the advantages of this method is that it can be combined with emerging nanofabrication techniques such as conventional lithography used in the microelectronic industry. Therefore, this method allows the production of smaller and faster quartz resonators on silicon.


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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