23k 12 Jese K TR Vol.23  No. 12
2015 4E 12 H Optics and Precision Engineering Dec. 2015

R F RGBT IR IR E B E R B ETGE

(PEMER KELERENUREWEFR LA, FH KF 130033)

FEE AN ASOC RGP AR 2RI 4 T AR AT U AR 22 0 B Al 28 (BT A0 O vk T H SR AR R BT 09 BB PR RE . 4R i
TG 2 B A S Y S, B A TR AR S U R 0 O B E . R SRR b SORE R I AR 25 B O 1E D I
16 2 050 Al B L5 S TELBRE DR /N LU AR o O R 10 R X 9 A 2 6 O 9 (EL P 0 O 3 o R R IR 25 B i s (L S U T 1
1 JEAR AR5 TC 56 L WS R T R R T B 4R R B L R AR B e 0 A A 22 B O BT AR X I AR 25 e I A S (T
B o Horb B ARAR T R R B B 43 AT TE S R) 9 R 23 B R A 1 TR B9 AR E MR BCAT L A3 B R AR 25 — A% 7 AR 1Y 25 R E R D
F10%0 o AR H IR AN 5 1 AF X0 15 2 Ao B O 225 {0 43 i 04 T 0 0 1) 962 150 25 6 B2 4 A 155 O T LAy 6 b 48 3 o i T AN
RYF . FEAT T AHRL B SEI0534T . S5 R B IR < A X I 45 25 6 B Al B3 (B PP 7 3 T LA T i DR A 22 i b o AT IR T I
.

X OB W RFEN; R R G AL E RN AL A A AT R R B

FE 225 :0439; TH703 ERARIRAD : A doi: 10. 3788/OPE. 20152312. 3329

Relative wavefront gradient deviation evaluation

methods for imaging systems
XUAN Bin”

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

* Corresponding author, E-mail ; xbj snt@ sina. com

Abstract: The relative wavefront gradient deviation evaluation methods were proposed to evaluate
wavefront errors of imaging systems for characterizing directly the imaging performance of the wave-
front. The wavefront gradient deviation was defined as the deviation between each image point and im-
age energy center and the relative wavefront gradient deviation was defined as the ratio of gradient de-
viation to Airy disk radius. Then, the relative wavefront gradient deviation evaluation methods were
given. As the relative wavefront gradient deviation is independent on wavefront dimension, wavefront
shape and focal length, the relative wavefront gradient deviation was evaluated by image size, image
concentration and image energy distribution in this paper. The evaluations of image concentration and
image energy distribution are usually stable enough for different test resolutions. The differences for
every double or half resolution differences are usually less than 10%. According to the relative wave-

front gradient deviation distribution on an exit pupil and wavefront gradient distribution on an image
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plane, it can be convenient to operate for optical manufacture and system assembling. The experi-

ments show that the relative wavefront gradient deviation evaluations can be used as the wavefront

specifications for quality control.

Key words: optical testing; imaging optical system;wavefront evaluation; wavefront gradient; relative

gradient deviation
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Fig. 1 Wavefront distribution of Zernike coma on ex-

it pupil
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Fig. 3  Distributions of relative wavefront gradient

deviation of Zernike coma on exit pupil
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Fig. 4 Image energy distribution curve of Zernike coma
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Fig. 5 Wavefront distribution and image energy dis-

tribution of a spherical wavefront
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Fig. 6 Wavefront distribution and image energy dis-

tribution of an aspherical wavefront
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