
8 Cambridge Stereoscan 100 SEM with Backscattered Electron Detector.
In excellent condition, newer turbo-molecular pump, limiied usage, under service
contract. Call John at (802)656-4504.

« NEWPORT CONFOCAL ATTACHMENT, VX-100 Spinning Disk Confocal
adapter, complete for upright microscope. Dealer's demo unit, like-new condition.
When new, was $25,000. asking S15.000. Call Hitech Instrumenis. Inc.: (800J-4-
HITECH(444-8324) or fax: ((610)353-3317.

W MILITARY RESEARCH LAB IS CLOSING. Military contractor is selling at
drastically reduced prices its Sorvall uliramicoiome, refrigerated and benchtop
microtomes, sliding microtome, Tissue Tech embedding cenler, stereo
microscopes, Joyce Loebl microdensitometer and LECO suifur analyzer. For
specification sheers, call: {202)544-0836.

Downloading ImageTool

UTHSCSA ImageTool (IT) is a free image processing and analysis
program for Microsoft Windows 95 or Windows NT. IT can acquire, display,
edit, analyze, process, compress, save and print gray scale and color
images. IT can read and write over 22 common file formats including BMP,
PCX, TIF, GIF and JPEG. Image analysis functions include dimensional
(distance, angle, perimeter, area) and gray scale measurements (point, line
and area histogram with statistics). ImageTool supports standard image
processing functions such as contrast manipulation, sharpening, smoothing,
edge detection, median filtering and spatial convolutions with user-defined
convolution masks. IT also has built-in macro capabilities that allow the user
to record repetitive tasks and playback saved macros to automate image
analysis.

ImageTool was designed with an open architecture that provides exten-
sibility via a variety of plug-ins. Support for image acquisition using either
Adobe Photoshop plug-ins or Twain scanners is built-in. Custom analysis
and processing plug-ins can be developed using the software development kit
(SDK) provided (with source code). This approach makes it possible to solve
almost any data acquisition or analysis problem with IT

ImageTool provides for geometric transformations such as rotate, flip
vertical, flip horizontal and magnification up to four levels. All analysis and
processing functions are available at any magnification factor. The program
is a multiple document interface (MDI) application supporting any number of
windows (images) simultaneously.

Spatial calibration is available to indicate real world dimensional mea-
surements such as millimeters, microns, feet, miles, etc. for linear and area.
Density or gray scale calibration can be done relative to radiation or optical
density (OD) standards.

IT version 1.1 now provides for object analysis and classification with
over 20 morphological descriptors such as: area/perimeter, roundness, ferret
diameter, compactness, major/minor axis length, centroid and many others.
Any of these factors can be used automatically categorized and count objects
within the image.

ImageTool ver. 1.1 supports the Data Translation DT3155 frame grab-
ber for Windows NT, Other frame grabber boards will be added in the coming
months.

UTHSCSA ImageTool is available via anonymous ftp at ftp:
//maxrad 6. uthscsa.edu;

• A CORRECTION: *
*+ *

+ ln "Resolutions Considerationss for Photom a orography and Photomi-*
*croscopy", page 10 iin our May 1996 issue, the equation in 4) should read: +
^ (2 Print Resolution)2 = (2 Max Print Resolution)2 + C2. The area of the blurr J
ir circle from the combined diffraction and geometric blurr's is equal to the*sum of the blurr circle areas.
J relationship.

g q
Table 1 is based upon this correct*

A Few Remarkable TEM Facts
Phil Fraundorf, University of Missouri

What follows is a list of some physical perspectives on the electrons
used routinely for transmission electron microscopy. Without knowing it, you
may on a daily basis be putting to practical use things, like the wave nature
of electrons, that were inconceivable in the early part of this century. In fact,
some of the properties of these electrons may be only marginally conceiv-
able today!

Fast Electrons: A back of the envelope calculation for 300 keV
electrons gives gamma = (300=511)/511 = 1.587, so that they travel at w =
c![1-(1-gamma)'] = 0.777 c or (lightyears per inertial year) of elapsed time.
However, if we consider traveler (i.e., electron or proper) time for such a
speeding electron, this would give that the travel u = gamma*w = 1.232
lightyears per traveler year of elapsed time! With this spatial 4-vector
velocity well over c, we're dealing with relativity in action! I wonder how
many g's of acceleration they experience in the electron gun in order to get
up to speed? For more on this subject, you might want to check our
browser-interactive relativistic Accel-One problem solver, and the theory
pages attached, at http://newton.umsl.edu/-run/index.html

Lonely Electrons: I think that it was John Armstrong at Caltech who
once pointed out to me that the number of microscope beam electrons in
your TEM specimen at any one time is so small that the odds of such
electrons interfering with each other to form diffraction patterns is quite
small. The vertical separation between electrons in the column is well,
where / is the specimen current, w is the electron inertial velocity, and e is
the charge per electron. For an nanoamp of 300 kV electrons, this is (0.777
x 3x10B mis) x (1.6 x 10"15 C/e) / (W Cls) = 0.037 m/e. Under some
illumination conditions there may be no more than 1 beam electron in the
column at a time! Hence diffraction patterns in the TEM are basically formed
by individual elections interfering with themselves! As you know, such
interference will occur only if we don't take steps to determine the path of
individual electrons through the specimen! If we look too closely at these
paths, the diffraction patterns would disappear (cf. Englert et a!., Scientific
American. Dec. 1994, 86-92 on quantum erasure).

Fat Electrons: The transverse coherence widths of electrons which
make possible electron phase contrast (HREM) lattice imaging and probably
electron holography might also be seen as lateral broadening of individual
electron wave-packets via the uncertainty principle, which results because
we know too much about their transverse momentum! My intuition tells me
that we're talking about lateral wave-function spreads of, say, 15 Angstroms
in a LaBe HREM to more than 100 Angstroms in field emission gun systems.
Are these numbers reasonable? By increasing the spread of electron angles
in the incident beam, this transverse coherence width can presumably be
decreased (e.g., you want it small for Z-contrast imaging (I think), or varied
as in the variable coherence-width strategies of Murray Gibson at U. of I.

Long Electrons: The tight tolerances on high voltage stability and the
emitted spread in electron energies means that our uncertainty in the
longitudinal momentum of TEM electrons is quite smalt, and hence again by
the uncertainty principle that the wave-packet spread in the direction of
motion for TEM electron can be quite large. Distances of, say, 1000
Angstroms come to mind! The associated tight distribution of incident
electron energies decreases chromatic and instability damping of fine details
in CTEM and HREM images, so that for most applications you may want
your electrons "as long as possible". An exception might be in variable-
coherence strategies (mentioned above), where shorter electrons might
provide sensitivity to shorter-range vertical correletions.

The foregoing thoughts on fast, lonely, fat, and long electrons are not
really things I've had time to think much about, but they are interesting, and
hence I would enjoy other perspectives on them, as well as suggestions for
other "remarkable TEM facts" to add to the list1 A "live" draft of this list will
be accessible through our scanned Tip & Electron Image Lab page at
http://newton.umsl.edu/stei-lab/
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