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There are two principal techniques for obtaining diffraction 
patterns in the transmission electron microscope (TEM). They 
are selected-area diffraction (SAD) and convergent-beam 
diffraction (CBED). CBED is quicker and easier to use, and it 
provides a much richer characterization of the sample. Thus, it is 
clear that CBED should be used in the vast majority of cases. It 
should be the diffraction technique that students learn first, and 
students should be taught to consider it the standard method of 
doing diffraction in the TEM.

However, I still find that most young users with whom I talk 
have been taught SAD and do not know about CBED. Why does 
this anomaly exist? It arises from the history of the instruments. 
From the invention of the TEM until the mid-1970s, the lens 
configuration of all TEMs was such that CBED was not possible. 
SAD was invented and used instead. This means that every 
microscopist who learned the use of the TEM until the 1970s 
had no choice. They had to use SAD. 

That changed when the design of microscopes changed. 
The lens configuration of commercial TEMs was changed, 
not to make CBED possible (though that certainly would have 
been reason enough), but to facilitate elemental analysis by 
energy-dispersive x-ray spectrometry (EDS). The same focused  
probe that was needed for EDS permitted the formation of  

the convergent beam for  
CBED. It also, inciden-
tally, permitted imaging 
at higher resolution. Thus, 
commercial microscopes, 
from about three decades 
ago onward, have almost 
all been made with a  
lens configuration that  
facilitates CBED. (The ex- 
ceptions are some simple 
microscopes designed for 
biological applications 
where neither diffraction 
nor EDS are relevant.)

So, from about 1980 
on, students should have  
been taught to use CBED  
as their primary diffrac-
tion tool, but they were 
not. The reason, I believe, 
is simple. Those who did 
the teaching taught what 

they knew, not what was best. What they knew was SAD. Those 
students grew up and, in turn, taught their own students. So, 
thirty years later, students are still being taught, inappropriately, 
that they should use SAD.

Which experiments are best done by CBED (most of them) 
and which are best done by SAD (only a few) are indicated 
schematically in Figure 1 and discussed in: When To Use 
Selected-Area Diffraction And When To Use Convergent-Beam 
Diffraction, A. Eades, Acta Microscopica 17 (2008) 101–05. 
This article is available at: http://actamicroscopica.ivic.gob.ve/
V17_1_2008/index.htm

I have spent a lot of time over the last three decades (in 
writing, at short courses, at conferences) trying to communicate 
the idea that CBED should be the preferred method. Clearly, I am 
not very good at spreading the word. Even standard textbooks 
on TEM do not get it right. I have been made to feel that I am a 
failure.

Figure 1: Diagram indicating information 
that is best obtained by convergent-
beam electron diffraction (CBED) and by 
selected-area electron diffraction (SAD). 
The area of overlap corresponds to data 
that can be obtained by both methods.

2011 Microscopy Courses
ANALYTICAL & QUANTITATIVE LIGHT MICROSCOPY
May 4 - May 13, 2011          
Application Deadline:  January 10, 2011
This comprehensive course provides an in-depth examination 
of the theory of image formation and the application of video 
methods for exploring subtle interactions between light and 
the specimen.

OPTICAL MICROSCOPY & IMAGING IN THE 
BIOMEDICAL SCIENCES
October 11 - October 21, 2011        
Application Deadline: June 24, 2011
This course will enable the participant to obtain and interpret 
microscope images of high quality to perform quantitative optical 
measurements and to produce video and digital records for 
documentation and analysis.

For further information & applications, visit:

www.mbl.edu/education
or contact: Admissions Coordinator admissions@mbl.edu, 
(508)289-7401

The MBL is an EEO/Affirmative Action Institution.

microscopy.microsc.today.11.indd   1 11/15/10   12:26 PM

https://doi.org/10.1017/S1551929510001252  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929510001252


Preparation Equipment and Microscopy Supplies

• Vacuum Coating Systems

• Calibration Standards

• PELCO easiGlow™ Glow Discharge Unit

• SEM Sample Holders and Mounts

• Silicon NitrideTEM Membranes

• PELCO BioWave Pro® Tissue Processor

• TEM Support Films

• AFM Supplies

• Quality LaboratoryTweezers

• Vacuum Pick-up Systems

• Digital Stereo Microscopes

TED PELLA, INC.
Microscopy Products for Science and Industry

sales@tedpella.com

Your single source for ALL your microscopy supplies
and specimen preparation equipment.

www.tedpella.com

https://doi.org/10.1017/S1551929510001252  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929510001252

