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Abstract The observation of solar activity has problems of small field of view and low resolution. The field of view
corrected by a single-conjugated adaptive optics system is small, and a multi-conjugated adaptive optics system
based on the method of three-dimensional reconstruction is time-consuming and complex. However, a solar ground-
layer adaptive optics system, which corrects ground-layer turbulence, can achieve high efficiency and large field of
view, and obtain high-resolution images. In the case of the distribution of four star array and with the average
algorithm, the YAO software is used to the numerical simulation of the solar ground-layer adaptive optical system
with 40" and 60” optimized field of view in J and H bands, and the simulation results are compared with that of
single-conjugated adaptive optics system simulation under the same conditions. The results show that Strehl ratio of
the ground-layer adaptive optics system increases 130%-210% compared with that of single-conjugated adaptive
optics system within imaging field of view of 60"-120", which is consistent with the results obtained by other

softwares in solar adaptive optics.
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Table 1  Atmospheric coherence length at different heights

Parameter Value

H /km 0.2 1.0 3.0 8.0

ro/m 0.125 0.230 0.420 0.700

f 0.644 0.234 0.085 0.037
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Fig. 2 (a) Distribution of four guide stars in solar GLAQO system; (b) wavefront sensor in YAO software
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Table 2 fs of SCAO and GLAO systems for different IFOV at 1.25 pm

Value
Parameter " " " n " " " n n n ”
0 12 24 36 48 60 72 84 96" 108" 120
Sk of SCAO system 0.66 0.51 0.32 0.20 0.14 0.10 0.09 0.07 0.06 0.05 0.04
fsk of GLAO system with 40" OFOV 0.54 0.47 0.36 0.29 0.23 0.18 0.14 0.11 0.09 0.08 0.07
fsx of GLAO system with 60" OFOV 0.46 0.42 0.36 0.31 0.27 0.24 0.19 0.15 0.12 0.10 0.08
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# 3 SCAO Y GLAO RGEARR IFOV Y f fH(1.65 pm)
Table 3 fsg of SCAO and GLAO systems for different IFOV at 1.65 um

Value
Parameter " " n n " " n n " " "
0 12 24 36 48 60 72 84 96" 108" 120
Fsx of SCAO 0.79 0.67 0.51 0.38 0.28 0.21 0.16 0.14 0.12 0.10 0.09
fsk of GLAO system with 40" OFOV 0.70 0.64 0.55 0.47 0.38 0.31 0.25 0.21 0.18 0.15 0.12
fsk of GLAO system with 60" OFOV 0.64 0.60 0.54 0.49 0.43 0.38 0.33 0.28 0.24 0.19 0.16
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