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I. Introduction 
A Ronchi tester is a diffraction grating composed of numerous fine par-
allel lines. It is useful for assessing, qualitatively, the overall integrity of a 
telescope’s optics. A “Ronchi test” cannot tell you the wave error of a 
mirror, but it can identify the presence of optical defects such as spheri-
cal aberration, astigmatism, a turned edge on a mirror, a rough surface, 
and zonal defects. While it is not a comprehensive optical diagnostic 
test, a Ronchi test is easy and quick to perform, and can reveal serious 
faults that compromise a telescope’s performance.

Included in this package are three different gratings, with 80 lines, 100 
lines, and 150 lines per inch. The more lines in the grating, the more 
sensitive the Ronchi test is in detecting optical defects. However, more 
lines also cause more interference on diffraction-order images, which 
can make the results harder to interpret. Therefore, to start, use the 
100-line tester. It will be adequate for most testing applications. Later, 
you can experiment with the other gratings. As long as you can see at 
least four lines on the out-of-focus star image, you’re on the right track.

II. How to Conduct the Ronchi Test
For best results, a Ronchi test should be conducted outdoors under the 
stars. Allow sufficient time (one hour or so) for the telescope and optics to 
cool to the ambient air temperature. Make sure the telescope is properly col-
limated. With an eyepiece inserted in the telescope, focus on a bright star 
and center it in the field of view. Now, remove the eyepiece. If you use a star 
diagonal, remove it as well. Hold the 100-line Ronchi tester by the edge and 
lay it over the focuser or the back optical opening of the telescope. Next, 
turning the focuser knob, defocus the star image until you see an illuminated 
disk with four dark bands superimposed on it. Note the contour of the bands. 
Then slowly turn the focuser knob in the opposite direction so that the illumi-
nated disk gets smaller and then bigger again (crosses the focus point), until 
four dark bands are displayed. Once again, note the contour of the bands. 
You’ll notice that they curve in opposite directions on opposite sides of focus 
point. It’s good to examine the band patterns both inside and outside of the 
focus point, as some optical aberrations may appear more prominently on 
one side than the other. 

III. Interpreting the Results
Properly Figured Optics. With the telescope aimed at a star, 
straight bands indicate a good (paraboloidal) mirror figure or a 
properly corrected lens. 

Spherical Aberration. The primary mirror or 
objective lens is either under- or overcorrect-
ed, exhibiting the characteristics of a spherical 
surface (whereby light does not come to focus 

at a single point), producing curved bands in the Ronchi test.

Astigmatism. An irregular surface defect some-
where in the optical system. The band pattern 
characteristic of astigmatism could be an indica-
tion of poor optical collimation. Recollimate the 

instrument and see if the astigmatism disappears. Another possible source 
of astigmatism is mechanical stress on the optics due to improper mounting 
of an optical component in the telescope. In this case, collimation will not 
improve the performance. Check to make sure that the primary mirror, 
objective lens, secondary flat, or prism are not incurring any irregular pres-
sure or stress.

Turned Edge. Generally seen in Newtonian 
reflectors. The figure at the edge of the prima-
ry mirror deviates from the properly corrected 
paraboloidal figure in the center. A turned 

edge is revealed by a curving of the Ronchi bands at the perimeter of 
the out-of-focus star image. 

Zonal Defects. Isolated deviations in surface 
figure, usually concentric with the center. 
Typically this is a result of imprecise figuring 
during the mirror-making process.

Rough Surface. Sharply ragged, irregular lines indicate 
that one or more surfaces in the optical system lack optical 
smoothness. A rough surface can significantly reduce over-
all contrast of a telescope.   

The Ronchi test is meant to be a qualitative diagnostic gauge of your 
telescope’s optics; it is not a comprehensive or quantitative test. Keep in 
mind that it tests the entire optical system, including the secondary mir-
ror and the eyepiece, if you choose not to remove it. If you do the 
Ronchi test with an eyepiece in place, be sure it is a high-quality eye-
piece. To determine which optical surface bears any observed defect, 
try rotating the objective or primary mirror 90° and repeating the Ronchi 
test. If the defect seen in the banding pattern rotates 90°, then the pri-
mary or objective is the culprit; if it doesn’t rotate, then the defect is with 
the secondary. Consult an experienced amateur astronomer or a pro-
fessional optician if you think there may be a problem with your optics. 

IN 061 0597

Customer Support (800) 676-1343
Email: support@telescope.com
Corporate Offices (831) 763-7000
P.O. Box 1815, Santa Cruz, CA 95061Providing Exceptional Consumer Optical Products Since 1975


