Scope Definitions

Some definitions. 

(Lens) Coating 

n. When light passes into a lens, the highly polished glass surface of the lens reflects light at each air-lens interface (lens surface). The erratic reflected light mixes with usable light, detracting from the image. (This is called diffusion.) Lens coatings seek to eliminate this phenomenon, but each coating typically affects only a limited frequency range (color) of light. Older single coatings like Magnesium Fluoride (MgF2) can do a lot in one coating but multiple coatings are better. Multi-coatings have a seperate layer for each part of the visible spectrum. Since the coating reduces reflection it affects the amount of light transmission. For a quality multi-coated riflescope, total light transmission should be over 95%. No multi-coating is 100% efficient. Since each extra lens introduces more light-reflecting surfaces, simpler fixed-power scopes are often brighter and sharper than variables with more lenses. 

Chromatic Abberation 

n. When light passes through a lens, light of different colors are bent (refracted) to a different degree, as through a prism. This effect can be often seen as a blue haze along the side of a viewed object, called chromatic aberration. Achromatic lenses correct for this phenomenon. Achromatic lenses usually consist of two optical glass lenses, one ground for the desired refraction, glued with optical resin to another ground to correct for the color seperation. 

Fully Multicoated 

adj. All lenses used in the scope feature multi-coating. 

Fully Coated (a.k.a. Fully Single-Coated) 

adj. All lenses used in the scope feature a single-coating. 

Multicoated 

adj. At least one lens has a multicoating, typically the objective (the big lens up front). Sometimes the ocular lens (where the eye views) is as well. Remaining lenses are single-coated.

Exit Pupil 

n. The width of the viewable area seen through in the eyepiece of the scope. If the exit pupil is very small, (less than 4mm) the eye must be held very precisely in line with the scope to see. While the human eye doesn't use more than about 6mm at a time, a larger size aids in maintaining a clear view despite slight movements of gun, head, etc., and greatly speeds target acquisition as well. The Exit Pupil can be found by dividing the objective size in millimeters by the magnification power. Therefore, the pupil shrinks at higher powers. The exit pupil can vary in size over distance, determining the Eye Relief. 

Eye Relief 

n. The distance from the scope to the human eye that the scope must be held in order to get a full, clear view. Eye Relief is determined by power of magnification and quality of design and construction. The higher the power, and the shorter the scope, typically, the shorter the eye relief. Eye relief is both a safety and usability consideration. A high-power rifle can cut the user's face with the scope under recoil. (I heard this called "The Mark of the Magnum" on Field of View 

n. The width (usually in feet) of viewed area at a given distance, usually 100 yards. Field of view decreases with magnification, and increases with viewing distance and lens size. This is why astronomical telescopes have small "spotting scopes" attached. The small, low-power scope has a wide-angle view used to find the star, and then it can be found with the large, narrow-angle hi-power telescope. 

Big-game hunters typically need a large field of view, as they view game that is moving, and they are not steadied by any bench, bipod or rest. The closer the game, the larger the field of view should be. 

Milliradian 

n. One one-thousandths of a Radian. Scopes with mil-dot reticles, or graduated range-finding reticles are typically calibrated in Milliradians, not in Minutes of Angle as is sometimes thought. 

Minute of Angle 

n. One sixtieth of one degree or 1/21600th of a circle. Subtended to 100 yards one MOA is just slightly over one inch. Riflescope's reticle adjustments are usually calibrated in fractions of MOA, for example, 1/2MOA or 1/4MOA. Since even expensive scopes are not really that precise, this can be thought of as 1/2 inch and 1/4 inch at 100 yards, respectively. MOA is a more convenient term, however, since it is not tied to a particular distance. 

Parallax 

n. Viewing error that represents the reticle and the target as being parallel, not in line. Parallax is influenced by two factors, the angle of the viewer's eye, and the internal design. It can be seen by leaving the gun at rest with a scope centered on the target, and then moving the one's head left, right, and up, down. Apparent movement of the reticles across the target is parallax error.
Parallax can be corrected for, but only at a set distance. Most scopes have fixed parallax correction at 100 or 150 yards. Shotgun scopes are usually set to 50 yards. Target scopes have Adjustable Objectives with range markings for correction. Cheap scopes, very high power scopes and variable scopes with a very large range of power adjustment typically have the most problems with parallax. Cheap scopes often experience zero shift when adjusting the parallax. 

Resolution 

n. Known informally as sharpness. Resolution of optics can be measured in lines per millimeter, or compared objectively in terms of viewing figures of known size (such as alphabetic letters or geometric) at a given distance. Since measuring optical quality might involve angering advertisers, most scope comparisons are made in terms of subjective terms like Sharpness. 

Ruby 

n. The surface of Multicoated lenses have a color cast when viewed at a high angle. This colored reflection represents the color that the top layer of the multicoating is designed to transmit. Which color is topmost is merely a design preference of the optics designer. Some expensive lenses have topmost layer with a reddish cast, so some cheap optics companies have copied this by tinting their lenses red. This red tint actually absorbs light instead of transmiting it, does nothing for contrast or improving light transmittal (brightness). 

Widefield 

n. The greatest possible field of view (width of seen area at a given distance) is determined by the scope size and magnification. In order to have a wider field of view, a scope must either have a lower magnification, or a larger objective and ocular lens. Redfield makes the only true Widefield scopes, that actually have a TV shaped viewpiece lens. They are basically a larger scope with the top and bottom chopped off. Cheap scopes have a TV shaped mask inside the scope that artificially limits the vertical field of view. Some older or cheaper scopes suffer from vignetting, and artificial restriction of the edges of the view. 

Vignetting 

adj. A flaw in scopes where the edges of the view are darker than the center. This can be caused by excessively long or improper scope shades, or just bad design. 

Zero 

n. The convergence of two lines, one representing the center of the rifle bore, the other the sights or scope. The Mechanical Zero can be found by use of optical/mechanical tools like a bore scope. True zero, being subject to the vagaries of ballistics, varies for each type of load used, and must be found experimentally. Scopes are first mounted to Mechanical Zero, and then test fired and adjusted to a true zero. (The Brits call this "regulating the sights"). 

