Resolution and Resolving Power

These terms form a basic part of the jargon associated with optics and telescopes, a jargon that even the most novice telescope user can understand. Resolution is a qualitative expression of how much detail can be observed through a given telescope. 

	
Diffraction image of a star: at high power the image of a starpoint appears in even a perfect telescope as a disc ( the Airy disc), surronded by faint rings.


Telescopes are said to be of high-resolution if they are manufactured to optical standards that permit a level of visible detail consistent with the aperture and optical design of the instrument. 

Stars (as opposed to the Moon, planets, or terrestrial objects, for example) are among the most difficult of objects for a telescope to image and bring to a sharp focus, because stars are point-sources of light: from the astronomer's point of view stars consist of light energy packaged in an infinitesimal area, or point. Surprisingly perhaps, the telescope forms images of stellar point-sources as finite-sized discs having real diameters. In other words although nature sends a point-size beam of light to the telescope, the observer looking through the telescope sees not a point-size image, but a tiny disc, called the Airy disc, with faint rings of light surrounding it. This telescopic image of a star, consisting of the Airy disc and its surrounding rings of light, is called the diffraction image. 
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Resolving power is the ability of a telescope to separate two closely-located starpoints.


The concept of the diffraction image is important because it allows the telescope user to rate the quality of the telescope's optical system. One such rating is determined by the telescope's ability to clearly separate, or resolve, two starpoints (i.e., two Airy discs) located very close to each other. The larger a telescope's aperture, the greater its ability to show two adjacent stars as separate, distinct images, rather than as one overlapping image. This ability is called resolving power. If a telescope's optical quality permits it to resolve starpoints to the theoretical limit of its aperture capabilities, then the telescope is said to be diffraction-limited. 
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