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1. Loading Sampels in to the Chamber

In order to load samples, the instrument chamber must first be vented with nitrogen.  This can be done from the Sample Exchange window or
the Beam tab on the right side of the menu.

Venting should take a couple of minutes.  When complete the front of the chamber is able to be pulled open, exposing the stage and interior.





Mount samples in the stage and, when marked with "screw", secure with a set screw.  SEM stubs will fit securely in holes without set screws. 
Ensure the stage is low enough that samples will not contact the objective lens or ETD when the chamber door is closed.



If your samples are magnetic or powder, ensure the "Magnetic Sample" check box is selected.  This will prevent certain modes of operation in
the SEM, specifically the compound lens function which deploys a magnetic field beneath the objective lens.  Magnetic samples can be pulled up
into the lens, and powder samples can be disturbed and similarly attracted.



With the chamber door closed, press "Pump" in the xT software to begin evacuating the chamber.  This process should complete in a few
minutes.  A progress bar will be displayed at the bottom of the screen and current chamber pressure will be displayed in the lower left.  Users
will need to edit where their data is saved prior to imaging.  All data is saved in individual user folders within the SharedData folder on the
support PC (AO165-SPC).



The system is ready to use upon reaching a base pressure of 7.6 x 10 Torr.  During this time the stage will be moved to the Nav-Cam position
for acquiring an image used in stage navigation, found in the lower left quadrant.
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2. Acquiring an Image, Linking FWD

Upon reaching 7.5 x 10 Torr, you will be able to open up the column valve isolating the electron gun from the test of the system.  This can be
done by pressing "Beam On".  An audible click can be heard as the valve opens.
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Ensure the chamber scope/CCD (lower right quadrant) is live and active (scale bar blue instead of grey).  If paused, press F6 to make this
quadrant active.  Hold down the mouse wheel and push the mouse forward to begin to raise the stage.  Raise until sample height is
approximately 10 mm (yellow line).

To begin to image first select a quadrant in the xT software and choose the detector to be used, most commonly beginning with the ETD
detector.  If paused, press F6 to make the quadrant live, followed by F9 for an automatic contrast and brightness adjustment (ACB).

Using the MUI (Manual User Interface), begin the process of focusing the electron beam and correcting for astigmatism.  Use the magnification
knob to increase image magnification until approximately 5000-6000X or otherwise blurry.   Next, use the coarse and fine focus knobs to get an
image on the monitor that is not stretched or warped.  A uniformly blurry image is okay.  Use the X and Y stigmator knobs to correct
astigmatism and create a sharper image.  Once this is done, click the "Link Z to FWD" icon at the top of the software to link the Z axis coordinate
to the working distance of the SEM.



From this point the imaging process is one of repetition: find a feature of interest, increase magnification as needed, then adjust focus and
stigmation.  The ability of the fine focus knob to adjust the focal point of the electron beam by the objective lens is much more precise than the
mechanical movement of the stage, and as a result this should always be the final adjustment before saving an image.



3. Saving an Image

After acquiring an image users will need to save it for later retrieval.  This can be done in a number of different ways.  Users should have set the
destination folder for saved data during the loading/pump down process.

Users will need to adjust the settings pictured above to collect and save a quality image.

• Dwell time: The amount of time the electron beam will remain on a per pixel area (ns/μs/ms).  Slower dwell times create longer
acquisition of signal and help to reduce noisy or grainy images.

• Resolution: Image resolution, in pixels, in  X and Y dimensions.  Higher resolution images can look more crisp.
• Snapshot & Photo: Buttons for saving images.  Each is customizable for user specified dwell time, image resolution, line averaging, and

more.
• Image Filter: Changes the state of the displayed image to be a live signal from the electron beam, a constantly updated average of a

specified number of frames, or a frozen, integrated image of a specified number of frames.
• Scanning presets s1-s6: Highly customizable buttons for image capture.  Users can specify dwell time, resolution, line averaging, number

of frames to integrate, and more.

A slow scan speed and moderate to high image resolution is a good place to start, however the settings used may vary depending on the type
of sample or image to be acquired.  Images with low signal may need multiple integrations to make up for lack of signal.  High contrast
backscattered electron imaging can benefit from exceedingly slow dwell times when coupled with elevated beam currents. 



Using either the Snapshot or Photo buttons, or the "Snapshot" option under the scanning presets, capture an image in the desired quadrant. 
Images can be saved and named manually as well as automatically.  Following an image name with a number (e.g. 001) will enable automatic
numbering.


