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Layout model and analysis of annular subaperture stitching
technique for testing large aspheric mirror

HOU Xi'*, WU Fan', YANG Li', WU Shi-bin', CHEN Qiang'

(1. Institute o f Optics and Electronics sChinese Academy of Sciences ,Chengdu 610209 ,China;
2. Graduate School of the Chinese Academy of Sciences,Beijing 100039 ,China)

Abstract: Annular subaperture stitching technique is a feasible method for testing rotationally sym-
metric aspheric mirror without any additional elements. Based on the testing principle, a subaperture
layout model was established with geometry optics theory, and the numerical solving method was pro-
vided in detail. Taking a paraboloidal mirror with clear aperture of 700 mm, center obscuration of 160
mm, and vertex curvature radius of 3000 mm as a example, the paper analysized and explained the nu-
merical results of model with the corresponding physical optics theory. The experimental results show
that the model is better in predictability, and it will provide the theory basis for the practical measure-
ment and also will make the measurement process more controllable,quantitative and repeatable.
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Fig. 1 Simulated interferogram for vertex measure-

ment
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Simulated interferogram for measurement

with some defocus
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Fig. 3 Model of vertex measurement
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Fig.4 Model of measurement with some defocus

N Ry M, R Re R B 5 B AR (s 1) 5
() INp My A 37 32 98 2 i S 4% 1 IR TSR A 1Y)
P AL B NI B RE % 225 S0 B 6 RE 22
THOLE IR (prvq) o BEATTRLIZ 2 U
TR
11 =Ayi+ Byt +Cyf + -
pr=Aq} +Bqgi +Cqf + -+
(pp—R,—d)+q¢i =R}
(xg—Ry—d)*+3y:—R,=¢
(x;—R,—d)’+y —Ri=¢, D
AN THE Si RS H TAEskm, B R
BRI A AR5 ASHOLL MRy —1,

q1 Dy _
— X == =—1, (5)
pr—R,—d," Dx w=p

TREHO MG IA 6 NIFFE, 6 AR HE A L
KRS SR it 3X BG40 Ol — A A B ) B, % R AT
TE— A A A L X BLE A 3R KA S
FEE T DI RE Y Mathamatica5. 0 #00F , Xf 1% 45
RIBEATHOE R A . JCEAR R LRI T

C AR e e 000 = 3 T 6% 17 11 4% K/ A 54X




210 2 K TR 514 %
BY 43 R BE 71 - B E VG FR TR 1k A A5 A A A R BT B B I R A A A A L 3l ) A BR

18 B KA 5

(2) HR 48 4 00 S Bk T B AT G v O L B R )
U 5L A 00 SR A 07 AR 2H . A SRS A7 A L
F2OMHE T B AL (3) SR I A AL My Y A R fE
(g +y0) s FEAE R T FRLL () L (5 WG .
AFTE LB FE S AR 2 vt 22 30 2k A 0 G
I S5 R A K I rp o JE 2 00 S AR BR AR
WIHEAE (2o s yo) BHAERAL U RRA (D (55
'L'H'Iﬁiﬁ)ﬁ M, B‘Jélé*i‘ﬁ(il ’yl)o

(3) X Jy 21 11 3R fifk 245 S HE AT 1 B L B R AT
FER A BIULY/B: b=V EiU}

(4) Hiy SR AR 0 I A A5 AR A VR SR B A B
B T Y8 AP CRE D A A RITER T I8 i AR A

) IR M, SARFMA (1o y0) IE 44
(xosy0) TR, XM T4k sk
SR 7 ARRAL (4) L (5) Ky T AR 4 SR I 1 BT oK A 1Y
TG S 1 AR R AEAE R BT R BR 1

(6) Xy ARL (4) (5) WY R A 4G IR 47, H 3

B8 2P A% L g 2 R B0 3R 1) BT BE 1 bk A
.

4  FA B4R

N T 5 B AT L AR SO S
Jit R4 00 T R AT T B E T FLAR R o B B KU
TR Y B AR 700 mm, HLG O
160 mm. T R 24805 3 000 mm, H7- 4 4
TR

vy =6 000x (80<Ly<{350) , (6)
B KA B R RN N
8=N><% . 7

Hop N T3 28080 H L OB IR % He-Ne
WOt Kk 2=0.632 8 yum. % 1 A AR N {H
00 B T3 45

F1 BETEER(EML mm)

Tab.1 Results of numerical computing
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Fig. 6 Interferograms of five subapertures
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