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Error budget and analysis for optical system in large telescope

MING Ming, WANG Jian-li, ZHANG Jing-xu, YANG Fei

(Changchun Institute of Optics s Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033,China)

Abstract: By comparing of the research and development of optical system in a large telescope at home
and abroad,a scheme for establishing error budge system was presented to determine the influential
factors on optical system to ensure the expected precision in design, manufacturing and assembling of
large aperture optical system. By taking a 1.2 m telescope optical system as an example, the confor-
mation of error budget was introduced and a reasonable static error allocation was worked out. First-
ly,a total error standard was determined, then, the number of error budgets was counted, finally, er-
ror budge result was given based practical ability of manufacture and assemblage. Experimental results
show that the RMS wavefront error of this telescope optical system is less than /8.5, which matches
the machining and assembling capacity.
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Fig.1 Error budget tree of telescope optical system

R 25X 65 R GAR LAY, AT DL SR A
116 R B (MTF) | g & 4 W )& (Encircled Ener-
gy) .RMS 1% 22 (Wavefront Error) fl RMS ¥
HIAE (Spot Radius) A AF R AR ik

AL 1.2 m B O R 58 LB A H
JeF RO A b A S AR R 22 AT T Ve
BCAN I Mo R B B O o R G AR B R
RMS A5 2 E I bR

3 RESBE AN

3.1 1.2mEZBEXRERSE

L2mBmEgts R &n] T ok, 2
POEPUITIUE: IR 220 B ke =% S VPR AT I I R E BB VA
A REIE T 1Y e 43 FE 3 SR AR R 22 40 I &L
5% ) ) 72 45 doe ¢ () 180 o 6

AT A3 BT I T T AT DO R 40
RS R ARER I 3 L OB A T S 4 4
1) RC SN2 S8 Kl 2 s .

MZI M]

M;

3D layout
1.3 m AO telescope system CIOMP
Wed Aug 29 2007 Optic & electronic detecting laboratory

Configuration:all 1

F2 1.2mBEEEFRGEHE

Fig. 2 Optical system diagram of 1. 2 m telescope
HAG S R 3k 1 s,

1 1L2mEBEREFRZEHSHY

Tab.1 Parameters of 1.2 m optical system
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Fig. 3 Error budget tree of optical system in 1. 2 m telescope



*x2

B

Bl 4.5 R DR LR BOE 2 R G IR 22 70 Bl 5 20 107

B P AT TR 2 v Y 32 R B T R 2%
ARG 8 5% 2 T A O o TR 22 X R GE e A DA
ZECMA ALK . WA SCHEAT IR 22 73 Be iy B s 2 &
G2 RMS A5 25 <2 5 A7 S B B A/
T RS REMBESRZE, 0. T
FNTE M ESR  RAEFSRE B/ NIZ<A/8.5,

SRR N € s e/ 21K - Y N T S o D)
LT R 2 O 2 I N SR SR s AT B 4 .
T AE HET R A KT 2 8 15 25 R 1 T B 5 45
TR 22 AT LA — 20 FE 4 1 TR ot A S0 2 A
(4 i O R ARE 152 2 i T v SF T S S5 B T T 1R 2
HEAT T HE4E o HE 40 S 25 18 o 1 i o 01 A 128 22
AR £0. 025 mm., £ 10", 4 B9 RMS 3% 2%
G390 /25 FA/ 20, SF T RS I I T R 5
22 A/70, A RMS AR 2234y 2/35. il
i E R R R B RE R AR E RN
RMS #1520 2/8. 8.

4 iR L5k
FrEEK) 4 m ATST S H R K BH 2 I 4%

MR 22N BCEE R S A 1.2 m BLm B iR 22 70
MO 45 RAEAT T e gk 2 iR,

Tab. 2 Error budget comparison of 1.2 m

telescope and ATST telescope
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