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Seeing Measurements for the Site Testing

Tan Huisong

(Yunnan Observatory, Academy Sinica)

Abstract

The site testing is one of the most important work for a new powerful ground-
based telescope. Seeing, or the quality of a star image, is vital to make finally decision
of a site. Techniques of its measurement are more complicate than those of other para-
meters, such as sky transparency and night sky brightness.

Methods of seeing measurements are reviewed. (i) The Danjon's method. What is
to be determined is, by mecans of a high-power eyepiece, the appearance of a stellar
diffraction image at the focus of a small telescope. Since the diffraction ring is mnot
seriously hampered by the image motion, the value of seeing obtained with this way is
much smaller than that got with other methods. (ii) The polar star trail method.

The stellar trails of Polaris are photographed with a small telescope, whichis si-
tuated about 2 to 8 meters above the groudd. This way is mainly used to measure the
image motion. There are several instruments which are of similar principle. One is
called the photoelectric knife—edge seeing monitor, a knife—edge in the focal plane
beifg movable in right ascension to mask a half of the stellar image. Movements of the
edge are recorded and used to calculate the RMS value o of its variations. For elimina-
ting the effects of wind and/or tracking errors, a simulating double-beam telescope has
been built by using a mask. Differential motions of the images formed by the two
beams are measured. The typical one is the seeing monitor used for the NNTT 15-meter
telescope site testing. (iii) Since the seeing quality depends on the atmospheric charac-
ter, we can determine the atmospheric parameters instead of seeing measurement.
The microthermal sensors and an acoustic sounder are used to obtain the refractive
index structure parameter C3. A folded-shearing interferometer is used to measure the
atmospheric coherance diameter, r,.

According to the physics of seeing deseribed by C. E. Coulman (1987) and B. L.

Ulich(1987), the angular diameter ¢ of a long exposure image can be shown as follows,
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or, the full~width~at half-maximum of the intensity profile of a long~exposure image
is given by

B, =0.996(A/r,)
where A is the wavelength.



