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Abstract: The resolution and light collection ability of telescope were directly proportional to its aperture. With
the increasingly strict requirements of human beings for the resolution of telescopes, the size of telescope mirrors
would be also increasing. With the increasing size of the mirror, the mirror seeing became more and more
important. Mirror seeing mainly referred to the degradation of image quality caused by turbulence on the mirror
surface. When the mirror size exceeded the local atmospheric turbulence scale, we had to consider the influence
of this factor on imaging or processing. The working environment of the system would affect the mirror seeing to
a certain extent, so the mirror seeing was also of great significance to the integrated detection process. Therefore,
in order to improve the surface accuracy of mirror processing and the integration effect of the detection system, it

was necessary to accurately measure the mirror seeing of the instrument, so as to provide judgment for its
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processing detection and application integration. In our work, one-dimensional detection (autocollimator method,

etc.), two-dimensional detection (slope/curvature method, holographic wavefront sensing method and shearing

interference method, etc.) and three-dimensional detection (holographic particle velocimetry and temperature field

method, etc.) were described from three aspects: principle, research status and application in mirror seeing. By

introducing the detection methods for different scenes and detection requirements, it had a good guiding

significance for the detection of mirror seeing.
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Fig.1 Seeing distribution of Subaru telescope in the whole year!
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Fig.2 Measurement results of slope of different mirror reflection distance R measured by autocollimation method
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Tab.1 Comparison of different methods that can be applied to the detection of mirror seeing

Method Classification Advantage Disadvantage Performance
Tradition Same path, interference - High cost, slow response -
1D Autocollimator Simple structure Limited measurement range Resolution 0.0003 nPSS
Complex mathematics and
Hartmann-Shack WFS/Slope  Larger measurement range lowbandwidth , .
WFS than 1D in slope WFS; the former can’t work Accuracy /100, bandwidth 10 kHz

in moderate turbulence
No complex mathematics,

. . . Larger error in large aberration
Holographic WFS simple structure, can work in g & ?

Accuracy 4/50, bandwidth 15 kHz

2D moderate turbulence high mode
Simple structure, compact . .
Shear interference system, Adjust device for orthogonal Accuracy 4/100, bandwidth 1 kHz
. e wavefront
low environmental sensitivity
Schlieren imaging Visible flow fieldlarge Limited accuracy -
measurement range
Holographlc particle 3D imaging, intuitive way Complex device, offline processing, 3D resolution 1 um, velocity field
1D velocimetry low accuracy resolution 0.5 mm
Temperature field Simple apd easy to operate, Lower accuracy than optic 0.1 sensor accuracy equlv,e’ilent to
real-time processing mirror seeing 0.038
*® 2 AEBZERERTERRN T E
Tab.2 Detection method of the mirror seeing of different telescopes
Telescope Diameter/m Method Result
AIMS 1 0.3"(FWHM)
GREGOR 1.5 -
CLST 1.8 <0.05"(FWHM)
150]
ISMAT 25 Temperature field i
EST 4 <0.05"(FWHM)
DKIST 4.24 <0.02"(FWHM)
SUBARU 8.2 Camera in main focus 0.7"(FWHM)
KECK II 10 Scintillation counter 0.3"(FWHM)
GMT 25.4 - 0.9988 (0.5 um) nature control (nPSS)""!
TMT 30 Temperature field ! 0.996 5 (lowest) (nPSS)
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