$20% 43N et K TR Vol.20 No.3
2012 4£ 3 A Optics and Precision Engineering Mar. 2012

XEHS 1004-924X(2012)03-0527-07
WEKEERELRSEIKEHNBE TR

BEBEV E R B AR
(LPER¥R KELFEENWREDEF R, T4 K& 130033;
2. PER R R AR, ALE 100039)

FEE R KT 5% 37 3 Fizeau T ¥ 0 S 2% BRI #4745 8 LABR 8 B 22 ) 2 Je s 1 4 R 80U DB B 28 o, 38 = 5T
FOLFRGEOGF T M TE IR A MRS B . 158 5 T DRI A5 a8 S0k s 1T BI04 A A HRL T B30T 5 o G 0 A
WIIREE (T ) ERE T FE ) S R T AR SR T 2 %0 57 2 Fizeau T #5400 2 25 BR T HE 1745 & » 71 AR 25 & 8
ST SRR ZE . SER 45 R WoR , A AR T A AR 2 F/1.5 19373 Fizeau TS H WS E R 2.3 nm, Hi, BEkAR
SRR ERAES I EMMEELZEART 0.7 nm, @ EH IR IREMNWELHINT 1.2 nm; I FEWEIB LN
0.9 nm, FRAEGEZ A BN TR IEAE LA 1. 7 nm. Z5FISIE T XUBR A v B A5 1R 50 00 b R B 5 20 58 o) G 10 RS 132 1) 52 i
ST W R A & KR 5 m AR 8] & 572X AR, B R RS R S BN AR IES S 5 B5ROE 0 R AR K 7E
1R B AT AT R A

% # HRR@F;ZXAEXR@G LN E;E N EH;Fizeau FHFMN

FESHES TH744. 3 XEARIZAD : A doi: 10. 3788/0OPE. 20122003. 0527

Accuracy analysis on calibrating vertical spherical
reference by two-sphere method

GU Yong-qiang"** , MIAO Er-long', SUI Yong-xin'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)
% Corresponding author, E-mail:yqgu82 @gmail. com

Abstract: The spherical reference in a vertical Fizeau interferometer was calibrated by the two-sphere
method to identify the surface deformations induced by gravity, mounting or holding forces to improve
the surface measurement accuracy of optical elements in vertical optical systems. First, the algorithm
of two-sphere absolute method was deduced. Then, the factors that may influence measurement accu-
racy, including environment, gravity, mounting or holding forces were analyzed in theory or calcula-
tion by simulation. Finally, the spherical reference used in the vertical Fizeau interferometer was cali-
brated by two-sphere method, and the experimental results were analyzed by the law of error combi-

nation. Experimental results indicate that the calibration accuracy by using two-sphere method is 2. 3
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nm RMS for the spherical reference of F/1.5 vertical Fizeau interferometer. Among them, the meas-
urement repeatability induced by the method and experimental operation is no more than 0. 7 nm, and
that is no more than 1.2 nm while environment influences are taken into account, including vibration
and temperature. Furthermore, the surface deformation induced by gravity is about 0. 9 nm RMS, and
that induced by mounting or holding force is about 1. 7 nm. In conclusion, two-sphere method is high
precise method that can be used in calibrating vertical spherical reference and the influence of environ-
ments on measurement is relative to the length of interferometric cavity. The spherical reference must
be calibrated before it is used for high precise measurement vertically, for the surface deformation will
be remarkable induced by the gravity, mounting or holding forces.
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Fig. 2 Deformation caused by gravity
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