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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

1 3l

e

TR AR L R R U ()3 A 3 ) T AR
TTRFEA UMY, AT AT e 915 B 4 B LX)
M S RS R AT R L R TR G
R R RG] ) SRS R
AT, TF A ROSCREARI . $2 T R IR
WS ZR G AR, DT A A5k 48 oy B 5 45 i A R
PRIMGE ). HAET, Caf AR R A28
454 VST, Decam, DESI, LAMOST, SUBARU-
superprime!®, SUBARU Hyper Suprime-Cam &
Subaru F— FE M LB L, HA 134,
GMT(E RIZZ P B s ) i 7 TR R 8.4 m Iy
R e (1) N Nk B2 S EEU R I i X DN
SAAHMER ]3RS 20" KM . ek 0 4&
IRIEZR G N TWST FEELLIMERAL. T —1%
R AR R B GO A B mE R AR SRR
. BTN e R O ARICR B4 - LSST,
YA 3 PR BE I, LUK S R AEJEAL, HE
B =B — A EAR N 8.4 m MBS S5 H I BE
I, Mk 3.5°, AIAF R ER B S EA TR T 24 45
BIEFIR

H A e KRR A% R (LAMOST)
EL 283 A H A BER IR (R=7 500) By B, i1 1
KRS e FEEFEL, I S5HA
el R I H Mg 2 4R B AE S, i — 2D
RICEHRICKEIER R R . XK AR K &
4, BhAMG 2= S b A B RE R 2= o R 2k I T
HIEH, i E SR ORRGE A SR LR,

IRZSPEOCEHAT I . I, 75 25 XD
55 2 i (4 2 s S ASHEATH 0 o T i A R
G, MR8 3 E RGN R BB R AR, SRS
2R SOULI f4 At

ERIRPNEEGY NN 7E by s oP I RS
(877 =X, RIS 2 HE B RO A%, AT BRI B
BRI o A S R ) R RO, X R
1825 LA 8 e Cll ) €2 IR B 8 4 2 i A5l
ARAE | TN ] IR B B R 2 AR R AR )
AR RHIRE ) R o (H, TXBC B R A B AR B
Bz e A i DI, e A 2 S 2O 5
B2 PR A 'G5 T B T Gk T U A A5 IR, BRI I Al
2 IR R SR 2 TR R 5 M L (IR A A I ]
B 25| NIRRT BIORMR AT ) o dlitl, A SCHR
3 DXI T RAL T 05 R DR AR IS SR SO
it 2 ey RO fa il R AL AU S R B B0k
ik T T SR T P R AR Z [ B )

2 ®ibES

iy 2 T ) P 1T 25 20 X iy SRR A A
TF, I R A AR Bk AR IAA AR, BT3RS
OB o (A, T AE BRI, SRR
(LRI 4 75 Mg L1

i 244 % g% i Roddier 75 1988 4F fir 4 i, H:
AR T B Ry 2 R 5 AR S R R A A T
AR AR AL, I S D s B . LA S5 A 1
¥ BRI NN, FE TR
SN G €5 LY W = B V) e 3 3 )
AU IEAE . PR, AT 3 i AL R g 7K



360 HhEYEE (R0 %16 %
KYBTLER RGP BTAIN o IR AL A Ry £ T W (u,p) =

iy FE AR I , 5% — D S8 T 1T X4 R L exp|&/jk (Asin Qmuf +¢) + Asin Qmuf)|

PRI, LIS R GE MRS ELR, it N )

e 1 502540 PR T 2% 1 R e, DA 1l 2 WA 5

R YRR B R TR O 2k, FEIIS 0 2 B3 Clg)~ AP GinGuf +9/2) )

—LBE B I BRI B AR R AR R S,
IS BT T AL R 2 B A TR T
Ko, 2 T 52 1) P A pih S A2 SR S TE BB D o T TED RS
28 M RAR RS A S

B R GEWRTUN (1) FiR:

W(u,O):exp[jMTAsin(Znuf)] , D

Hor, u 2 AV, PR AR IEAIAR, A%
K, AR A IEAE, AR RTGHE 70 h:
L=|W.' =
exp (M7= — e ) ke (Asin Qmuf+ ) | =

exp [—2 sin(n f*z2)jk( A sinQmuf + (p))]
(2)

FeJe e oA

L =|W_|> =exp [—2 sin (n f2zA)jk-
(Asin Quuf + @)+ Asin Quuf))]

3
NS EREsF
LI —Aknlfl (Az) (sin (2nuf))
T L+l - Ank| fI* (A sin 2nuf))
— Ak f|* (Az) (sin (nue f)) 4

1 — Ank|fI” (A sin 2nuf))

o, 2 g fahr, kOB SIS R R, H
PR A PP RT A 5

1. Less overlap

Intercept half

Wavefront sensing of
survey telescope
2. More overlap

1 — Amk| fI* (A sin Qmuf))

AJ UL, 32 B R332 BN A B 1 iR A 22 DL S R

YRR aER . kK 0 M.
_sin(muf +¢/2)
sin (mu f)

FEMG , B0 H G4 B8 1 A0 R AR vk, X
K4 S A TR S, Sl 43 A T
L THT A ) VR R A7 1) A% S LA, 45 31 A WL
R B X0 N7 B R A B £ B AR R A LI R
PN B AR B SR o — D e B R R SR, 3R
15 B G AR 2

(7)) AT LR H, S A A8 8 Pl R ) 25
[ R IR s, 52 BN IG5 22 LV B 5 10 SR 25 1]
Rk FERG, REESSEERZ AR
VIKR AT RE S AR T2tk %, W
I, AT FH S MR X 25 48 B2 R R/ N AT A
T, RS efeadit m— 4, HE R fgr iy
KA. koM EERET |, HORNENILrAH
I, ME it oz,

[, =2tan(0)6z, , (8)

Horr, cot(20) = F#, BV RS F 8 WP B R AT

%mﬁiﬁcﬁmﬁﬁﬁﬁﬁ THEEE T E

TN AR IR A~ 2 £ R S AR A DI s o3 A

5 IFE T RS I AT AL T, 43 DXl e

mE 1 s, FERES SEERZMAERD
Kl 2 FiRo

7

Light intensity registration

Extract overlapping and

non-overlapping
regions respectively

Complete defocus
point image estimation

Light intensity registration
B o X R B R i R

Fig. 1 Schematic diagram of sub regional sensing process
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Fig. 3 Overlapping defocused star images
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Fig. 4 Segmented and spliced defocused star point image (small aberration). (a) Pre-focal energy distribution; (b) post-focal

energy distribution; (c) light intensity distribution difference
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Fig. 5 (a) Reconstructed wavefront and (b) original wavefront of stitching defocused star point image under small aberration
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