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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 39


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Shunsuke Muto: This novel elemental and chemical analysis scheme can be used to quantitatively derive site-dependent information for impurities or dopants within a specimen using energy-dispersive X-ray and electron energy-loss spectroscopies [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Shunsuke Muto: The technique is simple, low cost, and quantitatively reliable compared to other analytical techniques currently available and does not require state-of-the art equipment [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


OPTIONAL: 

1.3. Shunsuke Muto: This method is widely applicable to not only dopant analysis in a single crystal but also to the local structure analysis of lattice defects associated with vacancies, interstitials, and grain boundaries [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

1.4. Shunsuke Muto: Demonstrating the procedure will be Masahiro Ohtsuka, a lecturer from my laboratory [1][2].

1.4.1. INTERVIEW: Author saying the above
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera
Protocol
2. Transmission Electron Microscopy (TEM) Alignment for Beam-Rocking
2.1. To mount a thin film sample for transmission electron microscopy, load the sample onto a double-tilting transmission electron microscope sample holder [1] and insert the holder into a transmission electron microscope equipped with a scanning mode and an energy-dispersive X-ray detector for imaging [2].
2.1.1. WIDE: Talent mounting sample onto sample holder
2.1.2. Talent inserting holder into microscope
2.2. After a routine transmission electron microscope beam alignment procedure has been performed [1], click Attachment Scanning Image Display to navigate to STEM mode [2].
2.2.1. Talent aligning beam
2.2.2. SCREEN: capture-2.2.1: 00:00-00:10
2.3. To perform an optical axis alignment, click Rocking and Spot to start and stop the beam-rocking, respectively [1].
2.3.1. SCREEN: capture-2.3.2: 00:00-00:10
2.4. When the rocking has stopped, remove the sample from the field of view [1] and use the Magnification arrow buttons to set the beam-rocking range to less than plus or minus 2 degrees [2].
2.4.1. Talent removing/moving sample
2.4.2. SCREEN: capture_2.4.2 
2.5. Turn the Brightness knob clockwise to the limit [1] and adjust the Object Focus Coarse knob counterclockwise to an underfocused condition [2]. A caustic spot will appear on the fluorescent viewing screen [3].
2.5.1. Talent turning brightness knob
2.5.2. Talent turning Obj focus coarse knob
2.5.3. SCREEN: capture-2.5.3
2.6. Press BRIGHT TILT [1] and use the Deflector knobs to move the caustic spot to the center of the fluorescent screen [2]. 
2.6.1. Talent pressing bright tilt
2.6.2. Talent moving spot, with monitor visible in frame
2.7. Press the Standard Focus button [1] and turn the BRIGHTNESS knob counterclockwise until an alternative caustic spot appears on the fluorescent screen [2].
2.7.1. Talent pressing button
2.7.2. SCREEN: capture-2.7.2 
2.8. Press F3 and use the Deflector knobs to move the beam spot to the center of the screen [1].
2.8.1. Talent pressing F3, then moving knobs, spot moving to center of screen, with monitor visible in frame TEXT: Alternative: Click Spot in Alignment Panel for Maintenance window 
2.9. Then repeat the just demonstrated optical alignment steps until the beam position remains in the center even if the lens condition is switched [1].
2.9.1. SCREEN: capture-2.9.1
3. Incident Beam Collimation and Pivot Point Setup
3.1. To collimate the incident beam, first use the two attached screws of the aperture knob to turn the knob clockwise to introduce the third largest condenser aperture at the center of the optical axis [1] and use the BRIGHTNESS knob in conjunction with the Delfector knobs and Condenser Stigmator to adjust the condenser lens stigmator until the beam shape is coaxially defocused [2].
3.1.1. WIDE: Talent turning knob/aperture being introduced
3.1.2. Talent turning knob(s)/stigmator being adjusted NOTE: This content can be found in shot 3.1.1 takes 1 & 2 
3.2. Press High Tension Wobbler and adjust the BRIGHTNESS knob to minimize the beam size fluctuation with the change in acceleration voltage to adjust the beam convergence angle to a minimum [1]. Press High Tension Wobbler again to stop the high tension wobbler [2]. NOTE: Bright tilt knob is replaced with Brightness knob in voice over narration
3.2.1. Talent pressing button and adjusting knob
3.2.2. Talent pressing button Videographer: Important/difficult step
3.3. To set the pivot point, activate the maintenance mode according to the manufacturer’s instructions [1] and select Jeols (jeeohl), Scan-Focus, and Scan Control [2].
3.3.1. Talent activating maintenance mode, with monitor visible in frame Videographer: Important step
3.3.2. SCREEN: capture-3.3.2: 00:00-00:10
3.4. After clicking Correction and Scan, use the Deflector and Object Focus Fine knobs to minimize the beam shift with the beam-rocking [1-TXT].
3.4.1. Talent turning knobs, with monitor visible in frame Videographer: Important/difficult step TEXT: Turn OBJ FOCUS FINE slightly counterclockwise
3.5. Then use the Z control keys to match the sample and pivot point height [1] so that the sample is focused on the fluorescent screen [2].
3.5.1. Talent using Z control keys Videographer: Important step
3.5.2. SCREEN: capture-3.5.2: 00:00-00:10
4. Electron-Channeling Pattern (ECP) Acquisition
4.1. To perform a final beam alignment to obtain an electron-channeling pattern for the sample, move the sample area of interest back to the center [1] and click Scan to start the beam-rocking [2].
4.1.1. WIDE: Talent moving sample into center
4.1.2. Talent clicking Scan, with monitor visible in frame
4.2. Manually turn the annular dark field detector cylinder clockwise [1] and insert the detector [2].
4.2.1. Talent turning cylinder
4.2.2. Talent inserting detector 
4.3. Adjust the Deflector knobs while holding the PLA (P-L-A) key to set the detector position to the center of the beam position [1] and check STEI-DF (S-T-E-I-D-F). An electron-channeling pattern will appear [2].
4.3.1. Talent adjusting knob(s)/holding button/position being centered
4.3.2. SCREEN: capture-4.3.2
4.4. Adjust the Brightness and Contrast to optimize the view the pattern, slightly turning the BRIGHTNESS knob obtain the sharpest contrast as necessary [1].
4.4.1.  SCREEN: capture-4.4.1
5. Energy-Dispersive X-Ray Analysis
5.1. To collect the energy-dispersive x-ray spectra, in the beam-rocking mode, use the spectral imaging method [1] as a function of the beam tilting angles in the x and y directions to display the elemental intensity distribution for specified elements [2].
5.1.1. WIDE: Talent selecting spectral imaging method, with monitor visible in frame
5.1.2. SCREEN: capture-5.1.2 Video Editor: please speed up
5.2. To obtain an ionizing-channeling pattern, use the Line Scan function to perform a 1D tilting measurement of a systematic row of reflections. Yellow arrows will appear in the electron-channeling pattern preview to specify the measuring range [1].
5.2.1. SCREEN: capture-5.2.1 Video Editor: please speed up
5.3.  Stop the measurements when sufficient data statistics are obtained [1].
5.3.1. SCREEN: capture-5.3.1: 00:00-00:05




Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.2.-3.5.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.2., 3.4



Results
6. Results: Representative ECP and ICP Emission Imaging

6.1. In these representative images [1], experimental electron- and ionization-channeling patterns for barium titanate [2] and barium-lanthanum, titanium-potassium-alpha, and oxygen-potassium-alpha [3] near the 100 [4] and 110 zone axes, respectively, are shown [5].

6.1.1. LAB MEDIA: Figure 6
6.1.2. LAB MEDIA: Figure 6 Video Editor: please emphasize ECP image column
6.1.3. LAB MEDIA: Figure 6 Video Editor: please sequentially emphasize Ba-L ICP, Ti-K ICP, and O-K ICP image columns
6.1.4. LAB MEDIA: Figure 6 Video Editor: please emphasize [100] image row
6.1.5. LAB MEDIA: Figure 6 Video Editor: please emphasize [110] image row

6.2. Here the electron- [1] and ionization-channeling patterns of calcium-potassium [2], tin-lanthanum [3], oxygen-potassium [4], europium-lanthanum [5], and yttrium (ih-tree-um)-lanthanum for the europium-yttrium co-doped calcium tin oxide sample near the 100 zone can be observed [6].

6.2.1. LAB MEDIA: Figure 7 Video Editor: please emphasize ECP image
6.2.2. LAB MEDIA: Figure 7 Video Editor: please emphasize Ca-K ICP image
6.2.3. LAB MEDIA: Figure 7 Video Editor: please emphasize Sn-L image
6.2.4. LAB MEDIA: Figure 7 Video Editor: please emphasize O-K image
6.2.5. LAB MEDIA: Figure 7 Video Editor: please emphasize Eu-L image
6.2.6. LAB MEDIA: Figure 7 Video Editor: please emphasize Y-L image

6.3. The europium-lanthanum ionizing-channel pattern in this analysis [1] was closer to the calcium-potassium pattern [2], while the yttrium-lanthanum pattern [3] was closer to that observed for tin-lanthanum [4]. These data suggest that the europium and yttrium occupation sites could be biased, as expected [5].

6.3.1. LAB MEDIA: Figure 7 Video Editor: please emphasize Eu-L pattern
6.3.2. LAB MEDIA: Figure 7 Video Editor: please emphasize Ca-K pattern
6.3.3. LAB MEDIA: Figure 7 Video Editor: please emphasize Y-L pattern
6.3.4. LAB MEDIA: Figure 7 Video Editor: please emphasize Sn-L pattern
6.3.5. LAB MEDIA: Figure 7

6.4. The site occupancies of the impurities [1] and the impurity concentrations of all of the samples are indicated in the Table [2].

6.4.1. LAB MEDIA: Table 1 Video Editor: please emphasize fCa and fSn columns
6.4.2. LAB MEDIA: Table 1 Video Editor: please emphasize cx column

6.5. As observed, for europium-yttrium co-doped calcium tin oxide [1], europium occupied the calcium and tin sites equally, consistent with the results of the x-ray diffraction-Rietveld analysis [2].

6.5.1. LAB MEDIA: Table 1
6.5.2. LAB MEDIA: Table 1 Video Editor: please emphasize the top row alphaCa and alphaSn values

6.6. In contrast, europium and yttrium occupied the calcium [1] and tin sites in the co-doped samples at ratios of approximately 7:3 and 4:6, respectively [2], significantly biased as expected while maintaining the charge neutrality condition within the present experimental accuracies [3].

6.6.1. LAB MEDIA: Table 1 Video Editor: please emphasize bottom row alphaCa values
6.6.2. LAB MEDIA: Table 1 Video Editor: please emphasize bottom row alphaSn values
6.6.3. LAB MEDIA: Table 1







Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Shunsuke Muto: It is important to carefully observe the edge of the beam and sample to determine the optimum in-focus conditions, although a final slight adjustment is possible [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.4., 3.5.) 

7.2. Shunsuke Muto: If you do not have a beam-rocking mode in your TEM, a software plug-in called “QED”, which runs on Gatan Microscopy Suite, can implement the same scheme [1]. 

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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