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Fig.1 The principle diagram of long focal length testing system based on Talbot effect of Ronchi grating
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Fig.2 Coordinates error caused by conventional algorithm
1 M-1v-1

F(u,v) =M—ngoy;)f(x,y)exp [ —j2'rr(% +%)](8)
S, y) S THROER, F(u,v) #HE THEE
B EEBE—H (u,n) AR (8), BEFT LIRSS
T E AR (u,0) AR EIBUEE - FIAX(8) 4K
SR , BT UL 25 18 LA s B ELSC AL HR

LU LIRS USSR A AT i R (
3 P OER) B R (8) R GRS AR

P4 J7 I AHEE 12 RPN (E 3 F s 0
R BISUEAE . F 3 AN S5 1R BB S A AR I 55
EFE EOBE, BURL o oI5 oK B ST 18 B %ot L B4 5 B 4
KEA(E3 $BEAAMS.CRA), BRHFHE A
BEADDA D7 e HEE (1/2)° S RPMA(E 3 F=
FTE A BBHEE . 35X 00 E BRI R
e, U KM X R B 6L BN T — 58 B R
(B3 PRAAN=ATEA), BRAFEMEE(L/
2)° RERLL(E 3 FRIE TS TR
XA/ MR TERE . £d —FER B LR,
BRABIINESME(E 3 PRAHMHEES)



1216 * F ¥ 3%

BURBLR SR BN R AR S RS AL AR . B 3 ]
W, F G B R8BS B0 AR K
PR (E 3 PRI Q) ERAES .

oThediscrete frequency point<The actual frequency point
OThe first reference points ~ AThe second reference points
OThe third reference points = The fourth reference points

A3 HAFERBAHEAHHLENLE
Fig.3 The progress of approximating the actual frequency point

4 BUREZRERERIR

LRI R R, 2B LA [ Bk AR H, 3 T
12 AFEE (LA 4). ATLUE S, BEER A LB KRE
M Z S RGHAEEZR P BERLE. 45N
B2 KLE, BRFDHAE ¢ SIHA EARET .

705280

70,5260 ~

705240 /\\
705220 —/ ————t—t—t
& 705200

705180 /T

705160 ]

705140 -o—e—eé-

7105 1a 1618 0 D %

Iterative times
Ha4 FAEXARARGANELLALAR

Fig.4 The angles of Moire fringe for different iterative time
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Fig. 5 The testing data in the paraxial domain of the lens

M EREAR, o7 A

f=1842Tmm ¢ =0.12%
e AT DL , i B B R 3R R 2 T Ronchi SEAR
Talbot 3R I A2 2R U B 77 3 A U B HE R S

6 it

2 3CHE H B BE A B SR A T R B 1
BRI ATIOREIR 2 . RBERA TRE ST
BT, R A BB A s LS AL HR , B TR
e HEEL AHEREKR S, WEE S L
Kl BN . BRZE SR K AR R
H, BE B U ZRFEFENEALAE
HARAAERRERN AP .

SE R
1 ZEE, a8, &A S, % ETRECHHE RIBRF N
KEBRR. J¥54,2002,22(11) ;1328 ~ 1330
Hou C L,Bai J,Hou X Y,et al. Acta Optica Sinica,2002,22
(11).1328 ~ 1330
2 Yokozeki S, Suzuki T. Shearing interferometer using the
grating as beam splitter. Appl Opt, 1971,10(7) ;1575 ~
1579
3 Silva D E. Talbot interferometer for radial and lateral
derivatives. Appl Opt 1972 ,11(11) :2613 ~2624
4 B, BEE REREFHRCWMATS BBERER. T
X B Talbot ZAY . Ye2E2£4R ,1985,5(4) :331 ~335
Liao ] H,Gu Q W. Acta Optica Sinica,1985,5(4):331 ~
335
5 AREE,AHKE. B EEBBBAR. M BT K2
H L, 2001. 35 ~ 36
Yu F H, Cen Z F. Modern Optical Information Processing
Technology. Hangzhou ; Zhejiang University Press,2001.35 ~
36




10 344 PIERS . Ronchi YA Talbot ZURE < £ B B 6 #E 5 E A% R AT 5T 1217

The Precision Limit Analysis of Long Focal Length Testing Based on Talbot
Effect of Ronchi Grating
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Abstract Based on the long focal length testing method which applies the Talbot effect of Ronchi grating, the
precision limit resulted from the cross angle of Moire fringes obtained by Fourier transform is analyzed. A method is
presented to improve the precision of angle testing,which is carried out by multi-calculation of Fourier transform to
approximate the target angle, it can greatly improve the precision of long focal length measurement. In the
presentation , the precision limit is detailed analyzed.
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