25 % 11 e G TR Vol.25 No.11
2017 4E 11 A Optics and Precision Engineering Nov. 2017

XEHS 1004-924X(2017)11-2817-06

EHERGBRBEIGEMRE X 5%
B4 Kinoform EfE B &I ME

XN BFEEEFE.ES L. KEE
(PEBF¥R B RMETL A, LE 100049)

TE O EEE X SRR BT MR B PERE, FIH LIGA(Lithographie, Galvanoformung, Abformung) £ A , il % T ¥ i
N 60 pm [ 5R H T R IR (PMIMAD B SR A X S48 4 4 Kinoform #45 (CKL) . #3018 T RIFmy mi . #1419 CKL
VLS8 BE Ry JUASTIOK I 4 7 4k 2%y TR 2 45 4 L A0 35 1 T80 R0 B A DT L 2 SR 28 RO 2 pm, SHORIE CKL R A7 09 i 1 &
FAGERG R S B 53 D =3R4y ok A AR Y T A%, LIGA FEAS AR 1) i 4 o L B e B I B X 2R BT & . 76 LIGA
AU ] A ek A o L SR T A A AP AR I 0 1% e el A 2SR R T N 220 R I g 1 TR, A e A R A R AR eh L 2 A
A PMMA R BRI, 325 T PMMA NI, A 505 ff T 24078 2 4% (0 480 30 2 7 [ 8, fR4IFE T CKL M RAFmDE . 78
A6 52 [R5 4 S B IR (BSRE) /& 36 MK T CKL B8 i PR, 45 R Bon Hoxt F 8 keV I X S48, BB BB & & 9%
(FWHM) %y 440 nm,

X # if:Kinoform ;X H&R A EH; RFT A RMHR T8 (PMMA); LIGA # K

FE 4% E:.0434. 19; TN305. 7 SERARIRAD ; A doi: 10. 3788/0OPE. 20172511, 2817

Fabrication of PMMA hard X-ray compound Kinoform lenses
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Abstract: To improve the focusing performance of hard X-ray focusing elements, a hard X-ray
Compound Kinoform Lens (CKL) based on Polymethyl methacrylate (PMMA) with a depth of 60 pm
is fabricated by LIGA ( Lithographie, Galvanoformung, Abformung) technology, and its excellent
morphology is obtained. The main structure of CKL is a narrow pattern with a few micron widths,
including the curve and the rectangular surfaces, and the width of the narrowest pattern is only 2 pm.
The fabrication of the CKL is divided into three parts to ensure its excellent morphology: the
transitional mask preparation, LIGA mask preparation, and hard X-ray exposure to get the finial
samples. The nanopillar arrays on silicon substrate are used to solve the falling-off problem of the
photoresist during the LIGA mask preparation. Then the PMMA sample with a high molecular weight
is selected as the substrate to improve the rigidity of the PMMA and to relieve the adhesion and
collapse of the narrow pattern in the final sample preparation. The focusing performance of CKL is

tested at X-ray microscope beam-line of Beijing Synchrotron Radiation Facility (BSRF). The
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experiment result for an 8 keV X-ray at transmission shows its full-width-at-half-maximum (FWHM)

peak size for focusing spot is 440 nm.

Key words: Kinoform lens; x-ray focusing lens; LIGA technology; Polymethyl Methacrylate(PMMA)
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