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Product Bulletin - EBSD Atom Probe Assist
Atom Probe Tomography (APT) is a material analysis technique
that provides 3D chemical composition and imaging at the
atomic scale and is uniquely suited to analysis of grain boundary
segregation.  APT analysis requires sample preparation similar to
Transmission Electron Microscopy (TEM), but instead of a thin
lamella, a needle geometry is required.  For the analysis of site
specific features, the feature must be within ≈ 500 nm of the tip
apex.  Generally a Focused Ion Beam (FIB) instrument is used to
prepare this type of specimen.  In the final steps of the specimen
sharpening, contrast in the FIB can become very low or
negligible, making site specific analysis challenging.

The Atom Probe Assist tool provides an innovative means of
monitoring grain boundary position between FIB milling steps.
Because the APT sample tip is a small 3D cone, transmission-EBSD
(t-EBSD) can be used to measure and image the crystallographic
orientation and determine grain boundary position.  This tool is
optimized for t-EBSD measurements of APT tips, including defaults
map shapes corresponding to APT tip profiles and images
processing procedures to enhance t-EBSD patterns from samples
with varying sample thickness.  

Traditional EBSD can be used to determine the grain boundary
position and character of a sample prior to initial site specific FIB
liftout preparation, allowing for investigation of specific grain
boundary types.  This is important as different boundary types
have different segregation behavior affecting  material
performance. By collecting t-EBSD datasets between milling
steps, the grain boundary position can be easily identified, and
the milling procedure stopped when the boundary is within
200 nm of the sample tip.  Preparation and validation can be
completed in the FIB, eliminating the need to transfer the sample.  

• Enhanced APT specimen 
preparation for grain 
boundary segregation 
analysis

• Enhanced grain 
boundary contrast  
ensures boundary is 
recognized & positioned 
within the first 200 nm of 
an APT sample apex

• OIM™ results identify 
grain boundary 
character to facilitate site-
specific sample 
preparation of different 
grain boundary types

• Optimized analysis of APT 
specimens using t-EBSD

• Fast specimen 
preparation and 
validation using only FIB 
& t-EBSD with less risk for 
specimen damage or 
loss 

Figure 1: The Atom Probe Assist tool can (1) identify different grain boundary types (left) where random
grain boundaries are shaded black and special twin boundaries are shaded white to assist in site-
specific FIB liftout sampling and (2) determine grain boundary position between annular FIB milling
steps (right). The preparation is complete when the grain boundary between the two different
orientations (colored yellow and blue) is located within 200 nm of the sample tip.




