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Experiment and Analysis on Measurement of Isoplanatic Angle

Zong Fei
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(Northwest Institute of Nuclear Technology, Xi'an, Shaanxi 710024, China)

Abstract Isoplanatic angle is one of important atmospheric turbulence parameters which has play a significant role

in system design and compensation effect of adaptive optics. A apodized mask with triple concentric annuluses is

introduced and applied to high precision measurement of isoplanatic angles. Principle and measurement technique are

presented, and isoplanatic angle is measured at night in Xi'an. The conclusion of theoretical derivation shows that the

apodized mask can modulate irradiance of star light received as a “5/3” power of height and improve measurement

precision. The measurement results shows that isoplanatic angles in a range 5~10 prad at night in Xi'an agree with

that in the same latitude regions. The suggestions for improving experimental device are proposed.
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Table 1 Size of apodized mask

Radius /mm
35. 56
101.6

37.3888/43. 8404
62.8904/69. 2404
81.9404/101. 6000

Paremeter

Central obscuration
Telescope
Innermost annulus (in/out)
Second annulus (in/out)

Outermost annulus (in/out)

—— calculating data
—— fit curve: W(2)=cz*?
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Fig.1 Value of W(%) and fitting curve
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Table 2 Paremeter of apodized mask (single aperture/dual annulus)

Radius /mm

55. 00

Type Fitting coefficient C /m'  White areas A /m”’
Single aperture 1.209X10° ' 0. 0095
Dual annulus 1.551X10°'¢ 0. 0205

37.50/50. 00
70.00/101. 6

Innermost annulus (in/out)

Outermost annulus (in/out)
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Fig. 2 Comparison of the function W(z)=c¢z""*

between three apodized masks
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Fig. 4 Sketch of experimental setup
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Table 3 Collocation of the experiment

Name Model
Apodized mask Nonstandard
Telescope CGEMS800 GPS XL.T
PMT ET-9128B
Data collection card NI-9125A
CCD SVS-340
12
) 20130602 vega
10
8 e
k=
6
o
4
2

0
00:30 01:00 01:30 02:00 02:30 03:00 03:30 04:00 04:30
Time

5 Hig e RAAF A A I 4 2R

Fig. 5 Isoplanatic angle in clear sky
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