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Microscopists have continually developed new techniques
for enhancing specimen contrast since Zacharius first built the
first compound light microscope around 1595. His simple two
lens microscope became the basis for the evolution of light mi-
croscopes until 1828. That date is when the first polarizing
light microscope was invented by Nichols. Since then, it has
served as the building block for most research microscopes
that are fitted for accessories made to enhance contrast or
measure specific optical properties.

Julius Rheinberg devised a simple contrast enhancement
method in 1896. He published his findings in the journal of the
Royal Microscopical Society for the benefit of others. Today,
Rheinberg illumination (RHI) has given way to phase contrast,
differential interference contrast, confocal, laser microscopy,
scanning probe and atomic force microscopy. The latter four
are very recent technological advances. They could not be
used for applied research, until our knowledge of computers
technology elevated to a point that where we could handle the
extensive algorithms necessary to exploit them. Just like
Rheinberg, light wavelength, amplitude or other physical prop-
erty is retarded {slowed down), to produce a dramatic differ-
ence in contrast that can not be perceived otherwise.

When contrast enhancement is used, light rays do not di-
rectly enter and pass through specimens. Instead, they are
reflected, refracted or diffracted back to the objective when it
hits the specimen. The amount of retardation corresponds to a
given wavelength (nm) that is dependant on the color of filters
chosen to produce a "stained" particle color. The amount of
contrast produced depends on the nm difference of the col-
ored filters selected. Selection of filters can sometimes be hit
or miss, but in general, it is best to choose colors that are far
apart from each other in the spectrum of light. Two good
choices are a red and green filter (figure 1) and a blue and red
filter (figure 2).

The placement and arrangement of filters can be varied.
The most common configurations are in the microscope filter
holder, or on top of the condenser objective lens. Figure 1
shows the first placement configuration with a green central
and a red annular stop. Low contrast crystals would appear
nearly invisible in plane polarized transmitted light (figure 3).
Rheinberg illumination using a blue and red stop increases the
contrast of the specimen as seen in figure 4. With Rheinberg,
the color of the background will be the color of the central fil-
ter, and the particle will be imparted with the color of the annu-
lar filter. Edges of the particles will be transitional and diffuse,
from green to red. This is because light is refracted at varying
wavelengths corresponding to the wavelength difference of the
filters, at steep angles to the crystal facets. In theory, it is pos-
sible to determine refractive index using this technique, albeit
quite difficult, making it useless in practicality.

Contrast can also be varied by changing the size of the
annular and central stops, opening-closing the substage con-
denser diaphragm, or to have two annular stops (figure 2). An-
other configuration would have the annular stop on the bottom
condenser, and the central stop on the objective lens. This
configuration can be even more complex, making quadrants of
one of the annular stops two different colors.

There are a wide variety of gelatin filters that can be pur-

chased from scientific suppliers, or from a photo shop. Special fil-
ter sets and condensers have been made in the past by micro-
scope manufactures {Zeiss, Leica), Most of these, however, are
difficult to find anymore, and are considered to be rare collectibles.
Still, that does not take away from the useful objective of using
Rheinberg Illumination to acquire esthetically pleasing high con-
trast images of particles. Buy your gelatin filters and get started
now for sending special Christmas card to friends, family and col-
leagues. •
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Figure 1: Rheinberg lllunincation Configuration
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Figure 2: Three Rheinberg filter configuraons

Figure 3: Crystals, plane polarized light, 100X
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Figure 4: Crystals, Rheinberg, 100X
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Getting All
Your Detectors

Working Together
Can Be A Toush
Balancing Ac

That's Where Emispec
Comes In.

If balancing all components of your detec-
tors has your head spinning, you should be
talking to us.

You see, at Emispec Systems, Inc., we
approach data acquisition differently. Instead
of creating systems targeting one detector, we
focus on integration. This concept can be
applied equally to new and existing electron
microscope installations. Core acquisition
capabilities of our products include:

• Digital scanning for STEM.
• Digital EDX acquisition and analysis.

• EELS acquisition and analysis.
• CCD and TV imaging.

Integrated microscope control, imaging and
spectroscopy allows automation of demanding
experiments, such as spectrum imaging.
Emispec enhances these capabilities with
extensive on-line and off-line processing.

To find out how Emispec can help your lab
keep in balance, visit our Web site today at
www.emispec.com. See why we are fast
becoming the leader in microscope detector
technology solutions.

Emispec
Emispec Systems, Inc
2409 South Rural Road. Suite D
Tempe, Arizona 85282 USA
Phone: 480.894.6443 • Fax: 480.894.6458
Web: www. emispec com

thinking beyond the box™
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