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ABSTRACT

In 1896, Julius Rheinberg introduced a color con-
trast method to the microscopy world. This method
uses colored discs relatively near the back focal planes
of the objective, or more commonly, near the aperture
focal plane of the condenser to provide a colored speci-
men on a colored background. Almost any microscope
can be modified to generate this style of imaging,
which can be accomplished using a few practical op-
tions. The Rheinberg technique is a modification of
the darkfield (or darkground) method of illumination
and the color contrast enhances the visibility of speci-
mens and their texture. It also provides an estheti-
cally pleasing view of specimens worthy of photomi-
crography awards.
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INTRODUCTION

On May 20, 1896, Julius Rheinberg introduced a
color contrast method for enhancing features of a speci-
men using an optical staining method, instead of the
more common physical staining techniques (1). Color,
of course, is an important addition in obtaining opti-
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cal contrast (2), and the human eye is capable of de-
tecting differences in wavelength of 1-5 nm (3).
Rheinberg continued his promotion of the method
with similar updates (4-6). His original colored draw-
ings illustrating the concept are shown in Figures 1-3.
As noted by G.W. White, Rheinberg described three
methods of differential color illumination: low power
or refraction method, high power or diffraction
method, and the composition method (7).

THE MECHANICS OF RHEINBERG
DIFFERENTIAL COLOR ILLUMINATION

Following Rheinberg’s three-type designation set
forth by White, one can examine each method in more
detail.

Type 1: Low Power or Refraction Method

A two-color disc is arranged in the substage at or
close to the aperture focal plane. Some microscopes
will have a filter holder at this location. The central
disc is sized to allow the cone of light transmitted by
the central color to just fill the whole of the objective
aperture. The other colored disc matching the con-
denser cone is much wider than the objective cone
and captures light from the far annular space. There-
fore, the condenser numerical aperture (N.A.) needs
to be greater than the objective N.A. The object can be
identified by color contrast in the annulus color on a
background of the central color (see below for a more
formal description). This is a form of darkfield micros-
copy where the opaque central stop is replaced with a
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