
Operator Skills
Since the early start of science, 
‘particle characterization’ required lab 
technicians with special skills in: 

measurement performance

data interpretation  

Company management tended to 
facilitate laboratory staff in building 
up practical and scientific experience. 

On average, specialist were valued 
more than generalists.
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LASER
The name LASER is an 
acronym for Light 
Amplification by the 
Stimulated Emission of 
Radiation. In 1917, Albert 
Einstein first theorized 
about the process which 
makes lasers possible 
called "Stimulated 
Emission."

In 1960, Theodore Maiman 
invented the ruby laser, 
which is considered to be 
the first successful optical 
or light laser. Many 
historians claim that 
Theodore Maiman 
invented the first optical 
laser, however, there is 
some controversy that 
Gordon Gould was the 
first.
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Laser Diffraction
In 1972 a special research and 
development team was formed at 
Leeds & Northrup to explore the 
application of lasers to industrial 
instrumentation, specifically for 
potential use in light scattering 
measurements. In 1974 the first 
commercial laser diffraction 
analyzer, Microtrac (Model 7991) 
was sold in the U.S. It had a 
measuring range of 2 to 176 microns 
and measured particles only as an 
aqueous slurry. An on-line particle 
size monitor (7981) was introduced 
that same year. Additional 
pioneering advance to add particle 
channel sizes and distribution 
capability to these ground breaking 
products was introduced in 1975.Microtrac (Model 7991)
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CCD
The first working CCD was 
an 8-bit shift register. As 
the CCD started its life as 
a memory device, one 
could only "inject" charge 
into the device at an input 
register. However, it was 
soon clear that the CCD 
could also accumulate 
charge via the 
photoelectric effect and 
electronic images could be 
created. By 1971, Bell 
researchers Michael F. 
Tompsett et al. were able 
to capture images with 
simple linear devices; thus 
the CCD imager was born.
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PC
The introduction of the 
IBM Personal Computer in 
August 1981 would 
eventually lead to 
standardization in personal 
computers, largely due to 
the system's open 
architecture, which 
encouraged production of 
third-party clones of the 
unit. While the Apple II 
would be quickly displaced 
by the IBM PC for office 
use, Apple Computer’s 
1984 release of the Apple 
Macintosh created a new 
model for the home 
computer which IBM-
compatible computers 
would eventually imitate.
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Highspeed Digital Imaging



Atomic Force 
Microscopy
Supported lipid bilayer formation on 
surface covered with nanoparticles of 
different sizes. Transmembrane 
pores (or holes) are formed around 
particles of approximately 1 to 20 nm 
diameter. Shown 3D figures are the 
adapted representation of the series 
of tapping mode atomic force 
microscopy images recorded under 
liquid buffer medium. Attribution 
should be given to the work: Y. Roiter, 
M. Ornatska, A. R. Rammohan, J. 
Balakrishnan, D. R. Heine, and S. 
Minko, Interaction of Nanoparticles 
with Lipid Membrane, Nano Letters, 
vol. 8, iss. 3, pp. 941-944 (2008).



NIR Imaging



Terahertz Imaging
Like infrared radiation or microwaves, terahertz waves usually travel in line of sight. 
Terahertz radiation is non-ionizing sub-millimeter microwave radiation and shares 
with microwaves the capability to penetrate a wide variety of non-conducting 
materials. Terahertz radiation can pass through clothing, paper, cardboard, wood, 
masonry, plastic and ceramics. It can also penetrate fog and clouds, but cannot 
penetrate metal or water.



X-ray tomography
Microtomography, uses x-rays to 
create cross-sections of a 3D-object 
that later can be used to recreate a 
virtual model without destroying the 
original model. The term micro is 
used to indicate that the pixel sizes of 
the cross-sections are in the 
micrometer range. These pixel sizes 
have also resulted in the terminology 
micro-computed tomography, micro-
ct, micro-computer tomography, high 
resolution x-ray tomography, and 
similar terminologies. All of these 
names generally represent the same 
class of instruments. 

Carbon foam sample 
http://www.skyscan.be/applications/materials/materials001.htm



Evolution versus Revolution
Over the many years the fundamental principles for particle characterization have 
not changed as much as the technological solutions to use these fundamental 
principles in more advanced and state-of-the-art instrumentation.

The use of computer technology allows one to automate the measurement 
routines, as well as the routines for data acquisition and data processing.



Particle Characterization Equipment 
and Politicians :
..... they may give you only an analysis, but no solution

Though particle characterization equipment may have become much more 
advanced, it’s true added value only appears after a scientific sound 
interpretation of the data. 



Specialist versus Generalist:
Nowadays companies tend to employ multi-skilled people rather than specialists.
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Conclusions
For an instrument manufacturer the keys for success are (1) 
innovation, (2) competitiveness, (3) marketing, and (4) customer 
awareness.

For a customer the keys for success are (1) application driven 
technical solutions, (2) user friendliness, (3) cost, and (4) quality

Thereby, the supplier is indispensable as an intermediate 
between both parties.


