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Abstract: Adaptive optics has played an important role in high resolution telescope. The low order aberrations of the
telescope can be completely compensated by adaptive optics, but it causes the loss of the compensation stroke of
the deformable mirror. The middle and high order aberrations after compensating of the deformable mirror have
some residual aberration, so we need control the residual aberration to ensure high resolution imaging quality, es-
pecially the high order residual aberration that can’'t be compensated, which should be strictly controlled in the be-
ginning of the design of the telescope system. This paper analyzes the structure of primary mirror of the telescope
optical system, secondary mirror block, secondary mirror support bars block, the primary mirror and secondary mir-
ror alignment, and the static and quasi-static aberration of the optical machining. The influence of these factors on
the adaptive optics compensation is analyzed, and the requirements of the aberration control are given.
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Fig. 1 Deformable mirror layout and Hartmann wavefront
sensor layout.
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Fig. 2 Correction capability analysis.
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Fig. 3 Structure and surface wavefront of honeycomb mirror.
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Fig. 4 Compensation effect in surface error of 1.8 m honey-
comb mirror by deformable mirror actuator spacing changing.
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Fig. 5 Surface wavefront of primary mirror pointing horizontal direction and the residual surface wavefront

by deformable mirror compensated.
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(b) RMS 219.2 nm, PV 10799.0 nm

3000
100 2000
200 1000
300 0
500 -2000
-3000
600
-4000
700 -5000
800
0 200 400 600 800
200
100
0
. =100
-200
-300
-400

SBEEH 3| A iR E R E IS B KL, () RIEEF. (b) £ BRZEHE.

Fig. 6 Surface wavefront of the temperature distortion and the residual surface wavefront by deformable mirror
compensated. (a) Original surface. (b) The surface after removing defocus. (c) The residual surface by deformable

mirror compensated.

596



DOI: 10.3969/j.issn.1003-501X.2017.06.004

TR IR R A 22 CHMEZE N 32 C).

TJEASES | ARME2E RMS 4 972.1 nm ; i 78
I MG F 2R, Sl R F R AL
BT ARG b T, DR R X PR L iz
Ja BI%2E RMS 4 219.2 nm; illad B TEBRIUG, 153
ARG R AR T R 22 AT LG 5 R SR 22 UK T RMS
A 23.6 nm,

LB e, 4 m HIE NG RGN E R
FEARIE 5 | AR GA R 22 R RE A G AR G rY 4 i g

4 RFEEXMTR R EFN
MM RS B TR S — R SR ) RS
RYUE 7). HLEGEUCHE B TR
SR AL TR ok e e R B B TG 4360
FIRT 847 ST BN, R IE I AN
BEPLALCR, I B R, T

FE O N RS IE SR Sl g = A TAERY, 1A 8(a)

KB

(a)

OEE | Advances

O N | S o e IV < T o 1 A B S e e K
B, IR N R B #SA T B 2 5 B AR
IEY A RS EAFIROERE ST, WAl 1 v 847 FAST
AR, IEFNTEER 8 MUK AR A B AR
1EXr,

B Xof [l — Wit AT LR i I A5 22 U 1, IR e B
WGEFERIN, BT T AR RN G 25
H G NG R GG 22 ERE ST, R 9. MRFESHT
AL, Bl B LLAYHE R, RMS H(EHAERS R,
BRERIERETIINGS s RGBS LR T 0.21 B, Q254
1EA) RMS FUAE K 0.03, Bif5FE— 2 A2 LLya Bl N,
REIEBE ST BIR Ak BCSL

ZELAIAL, RGEERSEN, SRR EROE S AR
U, TRBLERAAE 0.2~0.25 Z AN, 52548 IFRE
FIHRIEEEAIL S, RMS LB R 0.03, FfEIIE kBT
255 M ZR 48 1R ) 12 328 o S A B A A i
TN L AE 0.2~0.25 [E] 24 A] AHESZ

AO

SCARS

"7

PRAFRAEETER. (a) EMAE. (b) WHALE.

Fig. 7 Secondary mirror block of telescope. (a) Front view. (b) Top view .
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(a) Deformable mirror layout of the 847 actuators. (b) Hartmann wavefront sensor layout.
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Fig. 9 Compensation capacity of deformable mirror by secondary mirror block changing.
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Fig. 10 Split wavefront of adding the secondary mirror support bars block. (a) Aberration source signal. (b) Aberration
source signal. (c) DM’s fitting surface. (d) Remainder error.
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Table 2 The residual surface wavefront error of deformable mirror compensated for 847.
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Table 3 The size of the subaperture with the size of secondary mirror support bar changing.
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Fig. 11 The effect of compensation by deformable mirror with the size (a) and rotation of the secondary mirror bars changing (b).
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Fig. 12 The statistical distribution of optical processing static error of planar mirror.
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Fig. 13 The statistical distribution of optical processing static error of aspheric mirror.
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Table 4 Static error compensation analysis of optical processing error.
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Table 5 The influence of the optical structures on adaptive optics compensation.
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