H13% 6 M e R LA Vol.13 No. 6
2005 4F 12 H Optics and Precision Engineering Dec. 2005

XEHS 1004-924X(2005)06-0643-07

RIBRESMETHT X JHELKTH
I TR 2 33 350 % B 5 0

o0 ALAEE
(PEHEHAKY DRASEH LB T ZH AT 230026)

FEE R0 2% 2 vkl B XS R A A — % R A X A A SR B R A AT T B ATL R A B R 22 TR
PR YT HCRRDRE B X D R AR AR . Strehl Bk B Ak RN B S PRARE HE A IR 22 00 B R G R RE L R A
R 92490 43 5 F Steehl AR BRI 2 T HEA VT RY 4 R 22 00 RME . THEE T NLB X LR B 4 BE ML ER Y L R 2 I T
JE R 25 %] F FE AURCR R I 5 TS T SIO, /NLRE XS ER I S U) v e R B4 TR R Rk B4 AR B BRR KR JEE A S0
S, AR FW] A4 PRGOS A N X R R AL BRI 67 B 158 25 1 O MR B B 1R 25 1 AR
ANTF IR ANRTE B 20 96 22 A7 L % SiO, /Ni BE XS 2R 0 S 0 D R B 0K B R ACRLRE B 4 0 AR 43 /N T SR Ak 3R B
JE /9 90 %6 Fl 60 %6 72 45 it #4 £I f) Strehl HufE Strehl #BR2Z |

X 8 WXHEETAHRTATRE;RTRARE TV GREE

HESSERS:0436. 1 ERARIRAD : A

Analysis of the influence of fabrication errors on the efficiency of
X-ray zone plates by summing up the wavelets

XIAO Kai, LIU Ying, FU Shao-jun

(National Synchrotron Radiation Laboratory ,
University of Science and Technology of China, Hefei 230026 ,China)

Abstract: The influence of random zone position error, width error, interdiffusion and roughness on
the efficiency of X-ray zone plates (ZP) was analyzed by summing up the wavelets of every pair of
rings. Strehl ratio was used to quantify and evaluate the performance of the zone plates deviating from
perfect ones. The tolerances of the 4 errors mentioned above were gained by using Strehl limit in two
examples. The influence of random zone position and width error on the efficiencies of a Ni soft X-ray
zone plate was calculated, and the influence of interdiffusion and roughness on the efficiencies of a
SiO, /Ni hard X-ray sputtered sliced zone plate was analyzed. It is showed that the efficiency of the
main focus decrease with increasing the four errors. The root-mean-square of random zone position
and width error of the first zone plate need to be less than about 20% of the outmost zone width to
generate a Strehl ratio higher than Strehl limit; the width of random interdiffusion region and the

root-mean-square roughness of the second zone plate need to be less than about 90% and 60% of the
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outmost zone width to generate a Strehl ratio higher than Strehl limit respectively.

Key words: X-ray zone plate;zone position error;zone width error;interdiffusion;roughness
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