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of its wavefront sensing system, so as to give it a better conform to its limit detection ability. In this paper,
firstly, the basic theoretical expression of sub region curvature sensing is derived. Then, a joint simulation
model is established. The process of sub region curvature sensing is simulated and analyzed by using a com-
bination of optical design software and numerical calculation software. Finally, by setting up a desktop exper-
iment, the cross-comparison of single- and multi-target curvature sensors is carried out to verify the correct-
ness of the algorithm. Compared to the traditional active optical technology, the method proposed in this pa-
per can improve the detection signal-to-noise ratio and sampling speed by expanding the available guide
stars. For the standard wavefront, compared with the single guide star curvature sensor, the error is 0.02 oper-

ating wavelengths (RMS), and the error is less than 10%, which can effectively improve the correction abil-

ity of the active optical system.

Key words: large aperture survey telescope; active optics; curvature sensing; natural guide star
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Schematic diagram of sub regional sensing process
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WA PR B . S HEHR—BinEER
SR RAS B P AT A e, A 22 0.02 4 TAEDE K
(10% LAY o

250

200

—
W
(=]

Y/Pixels

100

50

50 100 150 200 250
X/Pixels

x106

K3 HEEEERNR
Fig. 3 Overlapping defocused star images

AR L, FFHBUR S5 B AR T R
TCEE I A IR, XS al H H AR T B AT 45
WAELFBE . ARSCIR T R SCH Ik R 25 H
HIEEE, & 10 2 5 em AHTHEE T, 10 ms 5 100 ms
WG (] A T 5 B AR SR . ISR A DR
AT DA M, 38 a8 A AL e I LA KT I P i D
75 L T A5, 38 2k B () AR 43 T A R i 5 ik
CuHE R srat), mise Bl THOE R, /4
RUARME G 8], $ETHIEIEHT 9

x10°

(b)

energy distribution; (c) light intensity distribution difference



362 EP)"C# (Eljﬁi) 165

10
400
5 300
200
0
100
300 400

400

300

Y/Pixel
Y/Pixel

200

100
-2
100 200 100 200 300 400
X/Pixel X/Pixel
(@) (b)

Bls /MR B AR AR (a) BT (b) SRR AT
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