W6t 1 DG Vol.6 No.1
2013 42 A Chinese Optics Feb.2013

XEHS  1674-2915(2013)01-0088-08
FRLESHER ISR RIS 2 30

F 2
(FEBFR K &XFHEBIAME WEF R A
AFZGEHFEFAPERFREALE E, F4/4 K& 130033)

FEE A F LA DR R AR BRI 2 R o T 5SS R AR BR AR O B AR DX R 2 R T — P B AU &
AR W TR IR 22 AME T 1 o 1% IR AT AR A bl DA £ 1)~ FLAZ AR 057 500 P 0 o R 4200 o7 28 AR X v R ) I
HiRE TN FARRAEPIE, SHZOT 2 M SR SRR SE A BRI T T4 TR ST , 57 T F LA BRI i i i
BORPZEAMEBA . XF 424 230 mm x 141 mm B SlBR AL RE SR ER 1] S S e R AT T R 3L 15 2 A M FAR 7 B8 P32, 15 2
TR A AR 20 A o AR UE W R HE BRI HEA T T ALAMEAG I, 25 5 875 1 Fh I 175 ¥ 1 T PV B AT RMS
TE AR ZE N 0. 57% 1 2. 74%

X B8 O TABHET IR ERE AR E EX R Lk %R E

FESZES . TQI71.65; 0436.1 XERFRIEAS A doi:10.3788/C0. 20130601. 0088

Compensation of misalignment error on testing aspheric
surface by subaperture stitching interferometry
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Abstract; For the purpose to decrease the misalignment error from a testing aspheric surface by Subaperture
Stitching Interferometry ( SSI) , a translated error compensation method is proposed to subtract the misalignment
error from each phase detum and to stitch multi-subapertures precisely. The basic principle and process of the
method are researched, and a compensation mode is established based on the mode search algorithm. The ex-
periment is carried on for an off-axis SiC aspheric mirror with a clear aperture of 230 mm x 141 mm, the phase
data of the whole aperture are stitched precisely and the figure error is compensated by eliminating the mis-
alignment error. For the comparison and validation, the asphere mirror is also tested by null compensation
method, and the relative errors of PV and RMS are 0. 57% and 2. 74% , respectively.

Key words: Subaperture Stitching Interferometry ( SSI) ;aspheric surface ; misalignment error; mode search al-

gorithm ; non-common path error

I #s B H1:2012-09-14 ;48T H #3:2012-11-13
HEEWAR: FHFK 863 mIABI7T & iR % B3 H ( No. 08663NJ090) ; EF H SR BlF 3 4 2537 H ( No. 61036015)



5514 T T LA D R A BRI VR B2 0 R 8
MR I TFILRIODEE TR B i 56 0%
1 3 = BRI 4 1172 TR SHER .

FALARPHZ T VI & (SS1) ZF A/ A2+
PR AR IERK 225 B A K A2 R T 451X
IR LR AT 12 I, AR 5 ik SST A 3R AT
ARBRiE 4 A2 1 2 A5 8 B Iy vk SST 4
AP T AN = EBR A A [a] A1 ) B 2550
B, A 9550 B2 = 1R T A% 142 FURE X AR R A
TARKHIBG ., BeAb, BT X /N L AR DX S
wEITFHAT WAL CcCD BumMR 50+
I B A FH RS T35 CCD 1% o0 1 B2 AR [5] ), B
DL SSI BEAE A5 JEBRTH MY s 4 B A5 B

i SSI #ARTFAME B IR K
TR0 Bh R S5 2A il Bh oo R Sk B SE XS R 1 AR Bk
[IN=EHEIS il S NN TN L S A
AR th s 4 AR 2457 B, XA & T 7 BF
R ELFAR T O8AR, 748 1 b 7

FH T SST A FH s o 2K T 8 A% 0 F 2K 1w, %51
PAASFALAR AR B (R I | 75 2 A S
A R R S R LA X S f i B i 2
BWIA, BT P2 VR B AL 10 8 7 K B R 2
WEARSNER, (RPN &L B, T
YA RN HE BR 1T SEBR AR X7 B R S S
FHXT B R G AR 22 , T2 I 25 23 5% 1) e
LPHER RS EE . 8 T sz ) @, A SCHE
T —Fh TR R R AU E R R R 2= M T
%

2 R KRR AE

SSI = BR AT Y75 T P AN AT 1, e )
AR PR A S 1 DN AR BT B AR X L £
AR R T 904 0T = R T £ 000 DX, DA T
AR ER T R SR B RS TS50
WAE T, BRI E FC 4% T FLAR B A AL 2y
Aii o AR B R 2 ATk I A 1 fL A2
FROLECE F I R T eI 7 B 2K vty SR g )

Optical
axis

Asphere

Interferometer

B FALAR B R RR W A 7S R
Fig. 1  Sketch of testing convex asphere by SSI
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Fig.2 Flow chart of the compensation of misalignment
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Fig.5 Distribution diagram of subapertures
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Table 1 Initial and optimum parameters of location

d,/mm d,/mm d_/mm a/(°) B/(°)
Initial Optimum Initial  Optimum  Initial  Optimum Initial Optimum Initial Optimum
Subaperture0 88.44 88.61460 0 0.000 01 2.87632 2.873 41 0 0 -3.71927 -3.719 30
Subaperturel 88.44 88.74017 53.5 53.55469 4.15526 4.15658 2.25087 2.24852 -3.71757 -3.716 53

Subaperture2 88.44 88.604 67

-53.5 -53.45312 4.155 26 4.053 13

-2.25087 -2.24773 -3.71757 -3.718 31

File Fust Vier [Insent Tools Deskiop Window Help

Fide Edit Vier lmsent Tools Desltep Window Help File Edit Vier Insext Teols Deskiop Window Help
Best function value : 0.44181 - Best function value : 0.62324 Best function value : 0.49589
eravesee 7} —
3 g i
: : s
= E 6 g 4
£ 2 £ 5
g B g3
o 2 £
1 2
e 2
BEEerrLsrresrrenstrren pren b nnd penne pRa e 1 P
00 10 20 30 40 50 60 70 g 10 20. 30 50 ;)0 nU 10 20 30 40 ..... S 060 70
Iteration Iteration i
(a) Central subaperture (b) Top subaperture (c) Nether subaperture

B8 At T R A A Ak ]

Fig.8 Trendline of iterative objective function

2000

1600 ’ |
|

1200

800

(o]

i

S = =

.5

—0.5

| 'y
N

0 1000

—1.0
—1.5

400

0 500
PV: 4.087 4 RMS: 05254

K10 Zr Al e e 23 Afi 14
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