General rules:

Access: 
· Independent use of the instrument requires permission from lab personnel. 

Protect the instrument: 
· The chamber should stay clean. Therefore, clean everything that goes into the instrument and handle these items wearing gloves. Don't touch anything in the chamber without gloves.
· Avoid collisions between the stage, samples, detectors and tools. 
· Ask for help and report problems and incidents immediately!
· If you are unsure about doing something, ask for help.
· Ask to be trained before using EBSD, WDS, FIB, GIS or Omniprobe for the first time.
· Never leave the room without locking the door!

Be considerate:
· Start and end your session on time. If you can’t make it to a session, remove your name from the schedule and consider letting other users know if a slot suddenly becomes available.
· After every session, remove your samples from instrument, even if you plan to continue your work the next day. 
· If you find someone’s sample in the chamber at the beginning of your session, you are allowed to remove it. But do try to find a clean, safe spot for it.
· Clean up after yourself.
· Do not leave important samples in the SEM room. Remember, many people have access to this room.

Data storage:
· The three computers in this lab (including the server) are not intended for longterm data storage. You are responsible for storing your data. User data may be deleted on occasion. Computers can fail.   

By using the FIB-SEM facility, you are agreeing to the facility rules. The full rules document is attached to the instructions document.

Resources:
· Gerard Olack, Thomas Stephan, Andy Davis:
Find us in our offices or contact us at fibsem-manager@uchicago.edu if we are not in
· SEM operation: Help file (Help: Contents)
· EDS data collection: Oxford EDS AZtec User Manual.pdf (on desktop of Oxford computer
List of tips to avoid problems (incomplete):
· Stage tilt: Always lower the stage before tilting it. In most cases, going from WD&Z = 9 mm to 20 mm will be sufficient, but this depends on the samples mounted on stage. 
· Moving stage, detectors or tools: Check and monitor process in Chamberview, while hovering over Stop buttons
· Sample height: When loading multiple samples, make sure they are at a similar height so you can use the ideal working distance for each of them 
· Note down good conditions for your future sessions

Some panels you will use:
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	Stage control panel: 
· To move stage to sample position, click on carousel position 
Note: The stage will rotate when you click on a carousel positions. Make sure nothing will hit a detector during rotations and x and y movements! When in doubt, lower the stage before clicking on the carousel positions!
· The stop button will stop any stage movement. Hover over it when moving the stage and use it when necessary!
· WD&Z can be used to bring the stage up and down. 
Only use it when the sample is in focus, otherwise collisions may occur.
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	Panel next to SEM scanning window: Click on any of these buttons to modify that property using the track ball
· Mode: Work and image in Resolution mode (there are exceptions for more advanced SEM applications)
· Speed: Scan speed (useful: 2 – 5)
· Mag: Magnification
· WD: Change the working distance to focus.
· Stig: Stigmators
· Sun/Moon: Contrast and brightness
· Auto Sun/Moon: Automatic contrast and brightness adjustment
· BI: Beam intensity. Use BI = 20 for EDS mapping. Use smaller BI for high resolution imaging
· 2nd symbol from bottom: Wobble
· Last symbol: Save image
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	Beam on: Turns electron beam on (turns from gray to blue) and off (turns from blue to gray)
Adjustment: Auto gun centering 
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	Vacuum panel:
· Vent and pump chamber. Never go to standby
· Beams can only be turned on if all pressure bars are green









Basic instructions:

1) Log in and check the system:
· Check for error messages
· Check the vacuum panel. If pressures are ok (green): continue, if not (red): let someone know.
· Open ChamberView to check position of stage that all detectors and tools are retracted (if not: retract tools or detectors or ask for help) 
All good? Go to step 2!


2) Sample change:
· If ion or electron beams are on: Turn them off.
· Lower the stage to z = 90 mm & tilt = 0 (stage panel)
· Vent chamber (takes ~1 minute, 'Vent' button in vacuum panel)
· Open chamber door, but only if no obstacles (e.g., detectors, probes) are in the way – check ChamberView before opening the door!
· Remove/insert your clean sample while wearing gloves. You can rotate the stage by clicking on the position numbers in the Stage control panel
· Close door
· Pump chamber (~3 minutes, 'Pump' button in vacuum panel)

3) Setting up the instrument for basic imaging or EDS:
· Move stage to position of sample 
· Turn on electron beam ('Beam on' button in electron beam panel)
· Click auto brightness and contrast 
· Go to minimum magnification 

Do you see your sample? If yes, continue. If no, ask for help.

· Zoom in on your sample and change the scanning speed to 3 or 4
· Focus your sample. You must be in Resolution mode
Bring your sample to the correct working distance:
At this point, your stage should be at z=90mm, but unless your sample is very large, the surface is not at the right height to do EDS analyses. This means you need to move the stage up. The goal is to have the surface of interest in focus when the WD reads 9 mm. Note that changing the WD changes the focus only, changing the z-value drives the stage up and down. Changing the ‘WD & Z’ drives the stage up or down, but keeps the sample in focus (adjusts WD for z change). 
There are two ways to do this (3a or 3b)
· 3a: The easiest way to bring the sample to the right position is to move it in z in increments while watching the chamber view image. It is crucial to hover over the Stage Control Stop button and to stop the stage before any sort of collisions happen. Go in z increments like 90 mm -> 45 mm -> 25 mm. At each step, focus your sample (WD) and check the WD reading. Is the WD close to 9 mm? If so, go in smaller steps from that point. 
· 3a: The Tescan way if you have understood the concept of z, WD and ‘WD &z’:
If your sample is in focus, you can bring it up by typing in values for ‘WD & Z’. Go in increments (e.g., 90 -> 50 -> 25 -> 12 -> 9). Always monitor stage movement in ChamberView while hovering over the stop button. You can stop the stage at any time to prevent a collision.
At every increment, it is necessary to refocus
This will change the ‘WD & Z’ value you typed in. For most applications, a working distance of 9 mm is ideal
· Adjust acceleration voltage and beam intensity for your application*. Adjust contrast and brightness if necessary. You can load preconfigured settings into your folder from the desktop**
· Refocus (WD & Z may now be slightly off. Bring back to WD & Z 9)
· Run the Wobble wizard
· Refocus.
· Improve the image quality using stigmators. It may be useful to write down starting values first in case your adjustments make image worse. Click on brightness/contrast, to avoid accidentally changing the stigmators by touching the track ball.
· You should now have a nice SE image
· If you need to use the BSE detector: Confirm that your sample is in focus at WD = 9 mm. Confirm in ChamberView that nothing is in the way of the retractable BSE detector (some of your samples might be higher than the sample currently in focus or a tool like the gas injector might be in the way; get help if you are unsure!). Insert the RBSE. Switch channel A to 'BSE' to see your BSE image. Adjust the contrast and brightness of your BSE image.

* Note on beam intensity: Choose a beam intensity according to your applications. For example, for large area mapping, choose a high beam intensity (e.g., BI=20), this will allow you to map faster. For high resolution imaging, choose a smaller beam intensity (if you type in '0' for spot size, the system will find the ideal spot size for your settings).

** Note on presets and configurations. The folder 'Presets & Configurations' on the desktop contains files that can be used to load preconfigured settings. To use them, copy both the preset and the configurations files into your own folder (C:/Tescan/Lyra/users/'your user name'). In the LyraTC software, you can now load the configurations file (Options: Configurations: Load). It may take some time for the settings to be changed (~1 minute). Next, load the presets (SEM: Presets will open the presets window. Import them from your folder). It is important to load both configurations and presets. If you make changes to the conditions (e.g., wobble, beam intensity), overwrite your configurations and preset or save them as new configurations and presets. Never load presets and configurations them directly from the desktop! 


4) Basic EDS data collection:
Please see the AZtec software manual on the desktop of the Oxford computer for more detailed instructions. File: Oxford EDS AZtec User Manual.pdf
· Open the AZtec software on the desktop of the right computer screen
· Save your project on the D: drive and in your own folder
· Choose your own user profile to avoid overwriting someone else's conditions
· Confirm that your sample is in focus at WD = 9 mm. Confirm in ChamberView that nothing is in the way of the EDS detectors (some samples might be higher than the sample currently in focus; get help if you are unsure!).
· Insert one or both EDS detectors (they can be controlled by clicking on the detector symbols in the lower right corner of the AZtec interface, 'EDS Detector Control': Position: In). Make sure you don't accidentally insert the EBSD detector instead. The stop button becomes active when the detectors are moving. Observe the detectors in ChamberView while inserting and hover over stop to prevent possible collisions.
  
Point analyses:
· Choose 'Point & ID' for spot analyses
· [bookmark: _GoBack]Follow the flow of panels in AZtec: 
1) Describe your sample (e.g., coated/uncoated, type of coating, select elements or choose 'Auto ID')
2) Scan image: Collect an image of your sample (under 'settings', the type of image you want to collect (SE/BSE) and imaging parameters can be chosen). Anytime you want to collect a new BSE image (e.g.,in a different location or at a different magnification), select 'New Site'
[image: ] 
3) Acquire spectrum (under 'settings', analysis parameters and detectors can be chosen). Choose a process time so the dead time is ~40–60% (the dead time can be displayed by choosing 'ratemeter' in Mini View on the right side of the interface). Click on the image to select analysis spots
[image: ] 
4) Confirm elements. For each spectrum, run an AutoID or select elements manually.
5) Calculate composition. No instructions given as it is too easy to produce inaccurate 'quantitative' results. Users should familiarize themselves with the quantification process using the help file/user manual, which contains detailed instructions, as well as advice from facility personnel and trial and error. The offline desktop (SEM server) can be used for this work free of charge.
  Mapping:
· Choose 'Mapping' to produce single EDS maps, BSE or SE mosaics, or automated large area EDS maps. Here, instructions are only given for single EDS maps. The manual or advice from facility personnel is useful for creating mosaics and automated maps.
· Follow the flow of panels in AZtec: 
1) Describe your sample (e.g., coated/uncoated, type of coating, select elements or choose 'Auto ID')
2) Scan image. Collect an image of your sample (under 'settings', you can indicate the type of image you want to collect (SE/BSE) as well as imaging parameters (resolution, dwell time, # of frames)). If drift during mapping is anticipated, activate Autolock (also under 'settings') before collecting the image. 
3) Acquire map data. Collect EDS map (under 'settings', choose analysis parameters and detectors). Choose a process time so the dead time is ~40–60% (the dead time can be displayed by choosing 'ratemeter' in Mini View on the right side of the interface). The entire frame can be mapped or selected areas inside the frame.
4) Construct maps. Select elements manually or choose AutoID. Select 'TruMap' to remove backgrounds or 'Quantmap' to transform intensities to compositions (caution: you have to know what you are doing to obtain accurate results). 



5) Ending a session: Remove samples and evacuate instrument!
· Turn off all beams
· Check ChamberView and remove inserted detectors and tools
· Lower stage to z=90 
· Click on Home in stage panel
· Vent chamber
· Remove sample
· Evacuate chamber
· Wait until the pressure levels change from red to green (~3 minutes)
· Log off
· Do NOT go to standby mode (would shut down the pumps)
· Enter session details in user log
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