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€' Note—Keywords were added editorially March 2000.

Abbe condenser—samndenser, Abbe. aperture, effective—the diameter of the entrance pupil; it is
aberration—any error that results in image degradation. Such the apparent diameter of the limiting aperture measured from
errors may be chromatic, spherical, astigmatic, comatic, the front.
distortion, or curvature of field; and can result from design oraplanatic—corrected for spherical aberration and coma.
execution, or both. apochromatic objective—a lens system whose secondary
achromatic—literally, color-free. A lens or prism is said to be  chromatic aberrations have been substantially reduced. (See
achromatic when corrected for two colors. The remaining achromatic).
color seen in an image formed by such a lens is said to baxis, optical—the line formed by the coinciding principal axes
secondary chromatic aberration. of a series of optical elements comprising an optical system.
achromatic objective—an objective that is corrected chro- It is the line passing through the centers of curvature of the
matically for two colors, and spherically for one, usually in  optical surfaces.
the yellow-green part of the spectrum. axis, optic—the direction, or directions in an anisotropic
Airy disk —the image of a bright point object, as focused by a crystal along which light is not doubly refracted.
lens system. With monochromatic light, it consists of abalsam, Canada—a resin from the balsam fibies balsamea
central point of maximum intensity surrounded by alternate Dissolved in xylene, toluene, or benzene it is used as a
circles of light and darkness caused by the reinforcement and mountant for permanent microscopical preparations. Its
interference of diffracted rays. The light areas are called refractive index may vary from 1.530 to 1.545 and its
maxima and the dark areas minima. The distribution of light softening point from room temperature to 100°C, these
from the center to the outer areas of the figure was properties varying with age and solvent content. If impure it
investigated mathematically by Sir George Airy. The diffrac- discolors with age.
tion disk forms a basis for determining the resolving powerBertrand lens—seéens, Bertrand.
of an ideal lens system. The diameter of the disk dependsisectrix, acute—in biaxial crystals, that principal axis of the
largely on the aperture of the lens. The diffraction of light ellipsoid of indexes which bisects the smaller angle between
causing the Airy disk is a factor limiting the resolution of a  the optic axes.
well corrected optical system. bisectrix, obtuse—in biaxial crystals, that principal axis of the
analyzer—an optical device, capable of producing plane ellipsoid of indexes which bisects the larger angle between
polarized light, used for detecting the state of polarization. the optic axes.
angstrom unit—a unit of linear measure named after A. J. calcite—a doubly refracting mineral used in the manufacture
Angstrém. It is 1x 107*° metres; 1 pm=10,000 A. It is  of polarizing prisms. It is uniaxial negative and in the
generally abbreviated as A. in the United States; elsewhere, trigonal diversion of the hexagonal system of crystals. Its
it is variously abbreviatedA , A., A.U., A., or AU. indexes ares =1.486,w = 1.658; its hardness is 3 on the
angular aperture—see@perture, angular. Mohr scale and specific gravity 2.711.
aperture, angular—the angle between the most divergent raysCanada balsam—selgalsam, Canada.
that can pass through a lens to form the image of an objecthromatic aberration—a defect in a lens or lens system as a
result of which the lens possesses different focal lengths for
radiation of different wavelengths.
' This terminology is under the jurisdiction of ASTM Committee E-4lon collimation—the operation of controlling a beam of radiation
;?)t;(;r;zrg Apparatus and is the direct responsibility of Subcommittee E41.01 on so that if the Iight source were a point, the Iight rays would
Current edition approved March 3, 1982. Published May 1982. Originally become .par.allel. The total bundle of rays diverge as the
published as E 175-61 T. Last previous edition E 175-82(1995). source size Increases.
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coma—a lens aberration occurring in that part of the imagemicrurgy—the use of a micromanipulator in combination with
field that is some distance from the principal axis of the a microscope.
system. It results from different magnification in the variousmirror, first or front surface —an optical mirror on which the
lens zones. Extra-axial object points appear as short comet- reflecting surface is applied to the front surface of the mirror
like images with the brighter small head toward the center of instead of to the back, that is, to the first surface of incidence.
the field (positive coma) or away from the center (negativemoire patter—a pattern developed from interference or light
coma). blocking, when gratings, screens, or regularly spaced pat-
compensating eyepiecesthose designed for use with objec- terns are superimposed on one another.
tives such as apochromats in order to correct chromatidicol prism—a prism, used for polarizing or analyzing light,
aberration. made by cementing together, with Canada balsam, two
condenser or condenser lens—a term applied to lenses or pieces of calcite in such a way that the extraordinary ray
mirrors designed to collect, control, and concentrate radia- from the first piece passes through the second piece while the
tion in an illumination system. ordinary ray is reflected to the side into an absorbing layer of
condenser, Abbe—originally a two-lens substage condenser black paint. When two Nicol prisms are crossed, therefore,
combination designed by Ernst Abbe. It lacks chromatic no light passes through.
correction though designed for a minimum of sphericalnormal—an imaginary line forming a right angle with the
aberration and has only a very low-angle aplanatic cone. It tangent to a curved surface at a particular point. It is used as
may be rated with a numerical aperture as high as 1.3. a basis for determining angles of incidence, reflection, and
condenser, darkfield—a condenser forming a hollow cone of refraction.
light with its apex (or focal point) in the plane of the numerical aperture—the product of the lowest index of
specimen. When used with an objective having a numerical refraction in the object space multiplied by the sine of half
aperture lower than the minimum numerical aperture of the the angular aperture of the objective.
hollow cone, only light deviated by the specimen enters thebjective—the primary magnifying system of a microscope. A
objective. Objects are seen as bright images against a darksystem, generally of lenses, less frequently of mirrors,
background. forming a real, inverted, and magnified image of the object.
condenser, darkfield, bispherie—a darkfield condenser con- objective, fluorite—an objective using the mineral fluorite in
sisting of a convex spherical reflector mounted concentric its construction. It is usually intermediate between achro-
with a larger concave reflector. The rays are formed into a matic and apochromatic in correction, but may be more
diverging cone by the convex reflector. The annular concave highly corrected.
reflector then forms a hollow converging cone which isoblique illuminatior—seeillumination, oblique.
focused on the subject. Seendenser, darkfield. ocular—seeeyepiece.
condenser, darkfield, paraboloid—a darkfield condenser parfocal eyepiece—sesyepiece, parfocal.
consisting of a reflecting surface in the form of a segment oplane, focal—a plane through the focal point perpendicular to
a paraboloid of revolution. Parallel rays entering the con- the principal axis of a lens or mirror.
denser around the periphery of the central stop are reflectgubint projection X-ray microscopy—a method of producing
from the curved surfaces and converge at the focus of the enlarged images by means of X rays. The specimen is placed
paraboloid. Seeondenser, darkfield. close to a point source of X rays and the magnification
condenser, variable-focus—essentially an Abbe condenser in  achieved is the ratio of source-image to source-object
which the upper lens element is fixed and the lower movable. distance. Resolution depends primarily on the diameter of
The lower lens may be used to focus the illumination the source.
between the elements so that it emerges from the stationapoints, conjugate—the pair of points on the principal axis of
lens as a large diameter parallel bundle. The field of a mirrororlens so located that light emitted from either point
low-power objectives may thus be filled without removing  will be focused at the other. Related points in the object and
the top element. At the opposite extreme it can be adjusted to image are located optically so that one is the image of the

have a numerical aperture as high as 1.3. other.
critical illumination—seeillumination, critical. polar—seepolarizing element.
crystal, birefringent—a cr pertaining to the use of a micro- polarizing element—a general term for a device for producing
scope. or analyzing plane polarized light. It may be a Nicol prism,
microscopy—the science of the interpretive use, and applica- some other form of calcite prism, a reflecting surface, or a
tions of microscopes. polarizing
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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