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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy? N 
2. Does your protocol include software usage? N
3. Which steps from the protocol section below will viewers benefit most from having filmed? The most important steps are 2.4, 2.5, 2.6, and 2.7.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? The most difficult step is 2.6. It needs to accurately control the synthesis time to ensure success.
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? It will take about one hour from Instrument Technology Research Center (Hsinchu) to National United University (Miaoli) by car. Steps 2.1, 2.5, 2.6, and 2.7 will be filmed at the National United University and the remaining steps and interviews will be filmed at the Taiwan Instrument Research Institute .


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look. (Please note that the dedicated author webpage has sound.)

REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.
Ming-Hua Shiao: This protocol is a simple, quick electroless deposition method for preparing gold dendritic nanoforests on a titanium nitride-coated silicon substrate. [1]
1.1.1 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Bo-Huei Liao: The main advantages of this technique are its simplicity and its speed. [1]
1.1.2 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.
Hung Ji Huang: Gold dendritic nanoforests can induce plasmonic hot spots and enhance plasmonic photocatalytic reactions. [1]
1.1.3 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Jian-Jia Zeng: One can also use this procedure to prepare dendritic nanoforests of other metals, such as silver. [1]
1.1.4 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Ming-Hua Shiao: Visual demonstration makes it easier to emphasize essential details in the experiment. [1]
1.1.5 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Section - Protocol
2. Gold Dendritic Nanoforest (DNF) Preparation on Titanium Nitride-Coated Silicon Substrates
[bookmark: _Hlk490839222]To begin the procedure, cut ten 2-centimeter-by-2-centimeter pieces of n-type silicon wafer. [1-TXT] Sonicate (sawn-ih-kate /ˈsɒn ɪ keɪt/) the silicon samples for 5 minutes each in acetone (as-seh-tone /ˈæs əˌtoʊn/), isopropyl (ice-oh-prope-il /ˌaɪs ɵˈproʊp ɪl/) alcohol, and deionized water, in sequence. [2]
2.1.1 MED: Talent cuts a 2 cm x 2 cm piece of n-Si wafer using a tungsten pen. TEXT: 2 cm × 2 cm × 525 µm
2.1.2 [bookmark: _GoBack]MED: Talent transfers a Si piece from a labeled container of acetone to a labeled container of isopropanol.
2.1.2.1 [Added shot] MED: Talent places the isopropanol container in the ultrasonic bath, and starts the ultrasonic bath.
Videographer: Step 2.1 will be performed at the National United University in Miaoli.
Dry the samples for 5 minutes under a stream of nitrogen gas. [1] Then, place the clean, dry silicon samples in a sample holder, and put the holder in a HiPIMS (high-pims /ˈhaɪ pɪmz/) sample chamber. [2-TXT]
2.1.3 CU: Talent dries one or more clean Si pieces under N2 gas. Videographer: Please get at least 6-7 seconds of footage for this shot.
2.1.4 MED: Talent puts a clean Si sample in the sample holder, which already contains the other Si samples, and places the sample holder in the HiPIMS sample chamber. TEXT: High-power impulse magnetron sputtering (HiPIMS) Video Editor: Please wait to show the text overlay until “put the holder…” in the voice-over.
Place a four-inch-diameter titanium target on a HiPIMS sputtering cathode (cath-ode /ˈkæθ oʊd/) [1] and pump down the HiPIMS chamber to 8 × 10-6 torrs (torrs /tɔːrs/). [2]
2.1.5 MED: Talent places the Ti target on the sputtering cathode.
2.1.6 WIDE: Talent seals the chamber and starts the mechanical vacuum pump.
Authors: Since it takes 2 hours to pump down the chamber, it may be easiest to have the chamber already pumped down before the videographer arrives, film steps 2.4-2.8 first, and then go back and film 2.1-2.3.
Deposit a 50-nanometer-thick layer of titanium on the silicon samples. [1-TXT] Then, deposit titanium nitride (ny-tride /ˈnaɪ traɪd/) to achieve a total titanium nitride thickness of about 300 nanometers. [2]
2.1.7 MED: Talent adjusts the parameters of the HiPIMS to the appropriate power, impulse duration, and Ar flow rate, and starts Ti deposition. TEXT: See text for deposition parameters
2.4.1.1 [Added Shot] MED: Talent adjusts the sputtering power of Ti target.
2.4.1.2 (named 2.4.3 by the Videographer) MED: Plasma is ignited to deposit Ti.
2.1.8 MED: Talent adjusts the HiPIMS settings to start depositing TiN (e.g., change the impulse duration on/off ratio to 45 s/955s ).

[bookmark: _Hlk479690597]When titanium nitride deposition is complete, [1] combine 240 microliters of 1-molar chloroauric (klor-oh-orr-ik /ˈklɔːr oʊˌɔːr ɪk/) acid, 8 milliliters of 6-to-1 buffered oxide (ox-ide /ˈɒks aɪd/) etch, and 15.76 milliliters of deionized water in a polytetrafluoroethylene (pall-ee-tet-truh-fluoor-oh-eth-ih-leen /ˌpɒl iːˌtɛ trəˌflʊər oʊˈɛθ ɪˌliːn/) container. [2-TXT]
2.1.9 CU: Talent removes a TiN-coated sample from the HiPIMS sample holder and shows the sample to the camera.
2.1.10 MED: Talent places 240 µL 1 M chloroauric acid, 8 mL buffered oxide etch solution, and 15.76 mL deionized water in a 5 cm x 5 cm x 5 cm Teflon container and mixes the solution by shaking. TEXT: 10 mM HAuCl4, 11.4% NH4F, 2.3% HF; Use within 3 min Video Editor: Please wait to show the text overlay until the start of “prepare 24 milliliters…” in the voice-over.
Videographer: Steps 2.5-2.7 will be performed at the National United University in Miaoli.
Immerse one substrate (sub-strate /ˈsʌb streɪt/) in the chloroauric acid solution for precisely 3 minutes, [1] and then wash it with deionized water. [2]
2.1.11 MED: Talent uses tweezers to immerse a TiN-coated substrate in the reactant solution and sets a 3-minute timer.
2.1.12 MED: Talent transfers the substrate from the reactant solution to the deionized water container.
Dry the sample under a stream of nitrogen gas [1] and incubate it at 120 degrees Celsius for 5 minutes. [2-TXT] Repeat this process for each of the remaining titanium nitride-coated substrates. [3]
2.1.13 CU: Talent dries the sample with N2 gas. Videographer: Please get at least 6-7 seconds of footage for this shot.
2.1.14 MED: Talent places the dry sample in an oven and closes the oven. TEXT: 120℃ for 5 min
2.1.15 MED: Talent dips another TiN substrate in the reactant solution and sets another three-minute timer.
[bookmark: _Hlk494890631]When sample preparation is complete, characterize the samples with scanning electron microscopy (my-krosk-uh-pee /maɪˈkrɒsk ə piː/) and X-ray diffraction (dih-frak-shun /dɪˈfræk ʃən/). [1-TXT]
2.1.16 MED: Talent cleans samples on a sample holder with a spray of N2. Videographer: Please get at least 8-9 seconds of footage for this shot. TEXT: See text for details 
2.1.17 [Added shot]: Talent places the sample holder into a Pt sputter-coater. TEXT: See text for details Videographer: Please get at least 8-9 seconds of footage for this shot.


Section – Results
3. Results: Characterization of Au DNF/TiN/Si Samples
Energy-dispersive (dih-spers-iv /dɪˈspɜːrs ɪv/) X-ray spectroscopy (spek-trosk-uh-pee /ˌspɛkˈtrɒsk ə piː/) confirmed that [1] gold structures had grown on titanium nitride-coated silicon surfaces. [2]
3.1.1 LAB MEDIA: Figure 3 – Video Editor: Label Figure 3a ‘TiN/Si’ and Figure 3b ‘Au DNF/TiN/Si’. Please retain this label throughout showing Figure 3 (3.1.1-3.1.2).
3.1.2 LAB MEDIA: Figure 3 – Video Editor: Add an arrow pointing to the broad yellow peak just past x = 2 (labeled ‘Au’).
The titanium nitride film deposited on the silicon wafer was smooth and uniform. [1] Within a minute of placing the sample in the growth solution, [2] small gold nuclei appeared across the sample, [3] with a few larger nuclei that resembled sea urchins. [4]
3.1.3 LAB MEDIA: Figures 2a and 2b – Video Editor: Label the left image (2a) ‘Overhead view’ and label the right image (2b) ‘Cross-section’. Please retain these labels for each of the pairs of images from Figure 2 (3.2.1-3.3.5). For this voice-over segment, also add an arrow or bracket labeled ‘TiN’ pointing to the thin grey layer across the middle of Figure 2b and an arrow or bracket labeled ‘Si’ pointing to the thick grey bottom layer.
3.1.4 LAB MEDIA: Figures 2c and 2d – Video Editor: Add the label ‘1 min’. Please retain this label throughout showing Figures 2c and 2d (3.2.2-3.2.4).
3.1.5 LAB MEDIA: Figures 2c and 2d – Video Editor: Show arrows pointing to some of the small light grey dots in Figure 2c, which are the small gold nuclei.
3.1.6 LAB MEDIA: Figures 2c and 2d – Video Editor: Show arrows pointing to some of the larger, sea urchin-shaped light grey spots in Figure 2c and an arrow pointing to one of the large, spiky clumps in the foreground of 2d.
[bookmark: _Hlk528763322]Single tree-like structures were observed after 3 minutes of growth, [1] with branching occurring after 5 minutes of growth. [2] After 10 minutes, the dendritic (den-drit-ik /dɛnˈdrɪt ɪk/) nanoforest covered the entire titanium nitride surface. [3] After 15 minutes, the dendritic nanoforest was dense [4] and about 5 micrometers (mike-ro-meet-urs /ˈmaɪ kroʊˌmiː tərs/) thick. [5]
3.1.7 LAB MEDIA: Figures 2e and 2f – Video Editor: Add the label ‘3 min’, add an arrow pointing to one of the fern-like structures in 2e, and add an arrow pointing to one of the fern-like structures in 2f.
3.1.8 LAB MEDIA: Figures 2g and 2h – Video Editor: Add the label ‘5 min’.
3.1.9 LAB MEDIA: Figures 2i and 2j – Video Editor: Add the label ‘10 min’.
3.1.10 LAB MEDIA: Figures 2k and 2l – Video Editor: Add the label ‘15 min’. Please retain this label throughout showing Figures 2k and 2l (3.3.4-3.3.5).
3.1.11 LAB MEDIA: Figures 2k and 2l – Video Editor: Add a bracket labeled ‘5 µm’ next to the cross-section (in Figure 2l) of the thick, light grey structures on top of the flat grey surface.
The gold dendritic nanoforest thickness [1] was found to increase linearly (lin-ee-ur-lee /ˈlɪn iː ər liː/) with synthesis time. [2] The gold peaks in X-ray diffraction also increased over time, [3] while the titanium nitride signals disappeared as the synthesis progressed. [4]
3.1.12 LAB MEDIA: Figure 4 – Video Editor: Emphasize the y-axis title (‘Thickness (µm)’).
3.1.13 LAB MEDIA: Figure 4 – Video Editor: Highlight the diagonal line passing through the five black squares.
3.1.14 LAB MEDIA: Figure 5 – Video Editor: In the pink, blue, and red lines, highlight the four large peaks, which are the gold peaks.
3.1.15 LAB MEDIA: Figure 5 – Video Editor: Add vertical lines spanning the figure in line with the four TiN peaks (indicated with black arrows in the bottom section of the graph at about x = 37, x = 42, x = 61, and x = 74).


Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
Jian-Jia Zeng: The most important thing to remember when attempting this procedure is that the composition and pH of the fluoride-assisted galvanic replacement reaction solution both affect the metal deposition. [1]
4.1.1 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video Editor: Shot 2.5.2 shows the preparation of the reaction solution and shot 2.6.1 shows placing the sample in the reaction solution.
Ming-Hua Shiao: It is possible to fabricate gold DNFs on other titanium nitride-coated substrates, such as silica-silicon, conventional glass, ITO glass, and FTO glass for various applications. [1]
4.1.2 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Bo-Huei Liao: One must be careful when handling the samples because it is easy to remove gold DNFs from the titanium nitride-silicon substrates if the gold DNF layer is thick enough. [1]
4.1.3 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Hung Ji Huang: Remember to wear personal protective equipment when working with buffered oxide etch, which contains hydrogen fluoride. [1]
4.1.4 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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