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Contrast and analysis on measurement result of isoplanatic angle
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Abstract: Isoplanatic angle is one of important optical turbulence parameter which has played a
significant role in the design of adaptive optics system and the analysis of compensation effect. An
apodized mask with triple concentric annuluses was introduced, Measuring principle, measuring method
and main specifications were introduced in this paper about the high precision isoplanatic angle. Next to
the Xinjiang region, the measurement experiment of isoplanatic angle was carried out, and was compared
with single ring isoplanatic angel measuring instrument. The results show that two sets of instruments
measured such as isoplanatic angle trends are basically identical. The triple concentric mirror can better
modulate the light intensity to match the weight demand of the isoplanatic angle measurement with
altitude. The error of the fitting coefficient is small, and it can realize the high precision measurement of
the isoplanatic angle.
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Fig.1 Principle schematic of isoplanatic angle measurement system
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Fig.2 Comparison of isoplanatic angles
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Fig.3 Comparison of error of fitting
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Fig.4 Data of sky background radiation luminance

(5) D5k Hb w1 T 255028 0 b s AHFE 28 50 m,
T 5 M 1T B B 00 S 10 m A 3 m, UL fE AR Y
H1 Vega, MA )] LIFE Y, %A 28 s
25 i i A 100, U b TET KA i %o S A ) T S 5 e
AR/ PRI 0 v 5 | ) s 25 7T 220 %

S217001-3



bk AR

% S2 # www.irla.cn %45 %K
covariance function with tikhonov regularization [D]. CA:
4 z:él: 'L/I:\. Naval Postgradute School, 1985.

AT A 45 2 A R S0, =3RRI B R
B L B 9 ) D't 5 L DS TRE 45 5 A 0 v R R AL Y
FUCE SR, U5 R BOR 22 /0N, AT LLSE B4 2 1
R BE A 7 Al G Fi A 1 4 0 D' 515 5
] 7 Al L R A A A I R 2 () A ) R
ARG S S S S VS RS AN e o Y R RN 84
AR BE W, NI EZRORE | 52O L5
s A SR A B — Bk

SE k.

[1] Greenwood C P, Primmerman C A. Adaptive optics research
at Lincoln Laboratory[J]. Lincoln Laboratory Journal, 1992,
5(1): 3-24.

[2] Krause —Polstorff J, Murphy E A, Walters D L. Instrument

stellar scintillometer

comparison: corrected

isoplanometer[J]. Applied Optics, 1993, 32: 4051-4057.

versus

[3] Loos G C, Hogge C B. Turbulence of the upper—atmosphere
and isoplanatism[J]. Applied Optics, 1979, 18: 2654—2667.

[4] Stevent K B. Remote measurement of the atmospheric
isoplanatic angle and determination of refractive turbulence
profiles inversion of scintillation

by direct amplitude

S217001-4

[5]

(6]

[71

(8]

(9]

Hu Yuehong, Qiang Xiwen, Zong Fei, et al. Optimum design
and verification of a double loop apodized lens [J]. Infrared
and Laser Engineering, 2015, 44(S): 196—198. (in Chinese)
WIH R, B3, 55K, & — RO S R LA BT 5
WAE[T]. 04 SHOETRE, 2015, 44(S): 196-198.

Yang Gaochao, Liu Xiaochun. Measurement of atmospheric
coherence length and isoplanatic angle[J]. High Power Laser
and Particle Beams, 1994, 6: 215-220. (in Chinese)
e, xR, RAMTRESS2MA00NE D] R
HH KT, 1994, 6: 215-220.

Yu Longkun, Shen Hong, Jing Xu, et al. Study on the
measurement of isoplanatic angle using stellar scintillation [J].
Acta Optica Sinica, 2014, 34(3): 0301001-1-5. (in Chinese)
TR, AL, v, 55, B 2 AR 55 2 A A 5T
[J1. JG2F2E 4k, 2014, 34(3): 0301001-1-5.

Walters D L, Bradford L W. Measurements of r, and 6,: two
decades and 18 sites[J]. Applied Optics, 1997, 36: 7877-7885.
Shapiro J H. Isoplanatic distance of the turbulent atmosphere

[C]//Optical Society of American, 1974, 64: 540AJ.

[10] Murphy E A, Roadcap J R. Comparison of isoplanatic angles

derived from thermosonde and optical measurements [C]//

SPIE, 1998, 3443: 152-158.



