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SEM users are familiar with two forms of contrast in
SEM images: topographic contrast and atomic number
contrast [1]. We can now add a third form of contrast.
Contrast can arise due to the different orientation of grains
in the sample [2]. However, in normal operation this con-
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Figure 1. EBSD Orientation map of polycrystaliine Ni. FEI XL-30
at 20KV with TSL OIM EBSD system. The step size is 0.5um.

trast is very weak, since in the SEM the beam includes a
range of incident angles. This has the effect of averaging
out diffraction contrast from the different orientations of the
grains. This contrast is generally much stronger when the
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incident beam is an ion beam rather than an electron beam
— contrast between the grains is strong in ion-beam images
but not in normal SEM images.

The advent of EBSD — electron backscattering dif-
fraction - has changed this situation. Figure 1 shows an
image of a nickel sample in which the grains have been
color coded according to their orientation. The key to the
orientations is given in the adjacent stereographic triangle.
It is a complicated business to do the calculations that make
such a map possible. That is why you paid (or should pay)
so much for the EBSD system on your microscope.

We have found that good contrast to reveal the differ-
ent orientations of the grains can be obtained much more

Figure 2. (Left) An EBSD pattern from Nickel. The criss-crossed
bands are Kikuchi bands. Band showed by the arrow head is (100)

Figure 3. (Right) The box marks the region around the zone
axis used for the mapping

simply. An EBSD pattern is shown in figure 2. The figure is
criss-crossed by Kikuchi bands that lie along the projections
of the crystal planes in the sample. In making an image like
that of figure 1, these Kikuchi bands must be indexed and
used to determine the actual orientation of the grain.

However, when the incident electron beam crosses a
grain boundary the EBSD pattern changes dramatically. We
do not need to index the pattern to know that it has changed.
The change in the pattern across a grain boundary can be
monitored in a very simple way by choosing some area of

Figure 4b. Map of the ratio of the intensity in the box to the intensity in the whole pattern.
Figure 4c. Similar to figure 4b but with the box in a different zone axis.
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the pattern and monitoring how its intensity changes (using
the intensity of the whole pattern as a normalizing factor).

Figure 3 shows another EBSD pattern from a differ-
ent grain from that of figure 2. We arbitrarily selected the
area in the white box, chosen to sit around the major zone
axis for a grain at this orientation (in this case a [101] zone
axis). Then for all places in the image we calculated the
average intensity in the box. This is shown in figure 4a. As
can be seen it gives topographic contrast (the little hillocks)
but also shows contrast between the different grains. In
figure 4b, the intensity in the box is divided by the intensity
averaged across the whole area of the pattern. As can
be seen it gives good contrast between the different grains

in the polycrystalline sample. The topographic contrast is
much reduced making the diffraction contrast between the
grains clearer. Figure 4c is obtained in a similar way but
with the box in a different position in the image. The contrast
changes but still shows the grains [3,4]. ®
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NOTICE

Microscopy Today was initially conceived as a free publication for the US microscopy community financially supported by its adver-
tising. Non-US microscopists paid $80 to $110US for a one year subscription. When the Microscopy Society of America purchased this
magazine, and rolled its non-US membership into the subscription rolls, we were faced with the dichotomy of some non-US microscopists
paying a great deal of money for essentially a free publication while others, perhaps at the same institution, received the magazine free.
MSA has taken a number of steps to eliminate this situation. First: We have redefined the "free to US" rule by adding microscopists in
Canada and Mexico to the free eligibility list. Second: We have scanned back issues of MT into computer files, which we now make
available for free download anywhere in the world after a six-month delay. The entire issues are downloaded—advertisements and all.
Non-North American MSA members may download the current issue with a password provided on request. The magazine was scanned
and saved as high-resolution JPEG files that are about 30MB per issue. Very few individuals can download files that large, so we created
a second set of PDFs that are about SMB per issue for downloading purposes. The PDFs are called "low resolution” products in the table
below. The 2002 issues are available now at http://www.microscopy-today.com. The most recent five years are scanned and will probably
be available for downloading by mid-March 2003. We will scan-in and make available the remaining issues back to 1992 shortly.

The Microscopy Society of America wishes to make the non-North American distribution of MT cost neutral. To that end we have
lowered our subscription rate for the printed magazine from $80-$110 to $35US per year—a sum that just covers postage and handling!
MSA members outside North America wishing to have printed copies after 2003 will have to subscribe at $35US.

The high resolution CD format issues are also available via airmail for $20US per issue ($15US/issue for MSA members). Entire
volumes in high resolution JPEG format are available at $100US/volume for individuals or $180US/volume for libraries and institutions.
Note that a volume contains 6 issue for 2002 onwards and 10 issues for 1992 to 2001. Preferred payment is via credit card information
when subscribing at the same www address. Bank transfer information available from editor. Checks in US$, payable to "Microscopy
Today," to the editor.

Products

Microscopy Today

Current Printed Download Current

Subscription Schedule Any Issue Downloaded

Issue Issue After 6-Month Delay
Anyone in North America Free N/A Free Low Resolution
Free download with
el assword for
Phased out P

low resolution Free Low Resolution
OR $15/issue for high

resolution CD

| MSA Members Qutside North America 31 December 2003

$35/yr. thereafter

$20/issue high

Non-MSA member, outside North America $35/yr. . Free Low Resolution
resolution. CD

Individuals purchasing an entire volume, N/A $120 / volume N/A

high resolution CD only

Library/Institution purchasing an entire N/A $180 / volume N/A

volume, high resolution CD only
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