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Abstract: To meet the need of 1 m Seya-Namioka monochromator for gratings in the combustion and flame
endstation at National Synchrotron Radiation Laboratory( NSRL),1 200 lp /mm Laminar gratings were suc-
cesfully fabricated with holographic lithography and ion beam etching. The duty cycle of a resist grating mask
was adjusted by resist-ashing, then the resist grating mask was etched in the range of theory design error and
its pattern was transfered on a substrate by the scanning ion beam etching method. A gold film with a thick-
ness of 40 nm was coated by ion beam sputtering and an aluminium film with a thickness of 60 nm by evapora-
ting on gratings, respectively, after the rest resist was removed and cleaned. The microstructures of gratings
were characterized by an Atomic Force Microscopy(AFM), and results show that the groove depth is 40 nm
and duty cycle is 0. 45 for the gratings. Synchrotron radiation wavelength scanning were also performed at the

exit slit of the combustion and flame endstation, the results indicate that the photon intensity of Al-coated
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grating is better than that of Au-coated one which agrees well with the calculated results. The Au-coated grat-

ing has been used for experimental investigation for 3 years, futhermore its lifetime has been larger than that

of the replica grating.
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Fig. 1  Theoretically diffraction efficiency of 1 200
Ip/mm Laminar grating at different duty cy-

cles and coating films
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Fig. 3 SEM images of resist grating mask before

and after resist-ashing for 4 min
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Fig.4 SEM images of grating after 3.5 period by

scanning ion beam etching

(a) Gl =29
(a)Real object grating

AN

Curson: fixed ~ Zoom: 8:1  Cen line:off  Offset:off

(b S A 20 45 4

(b) Grating microstructure
K5 1200 lp/mm Laminar St} &l
Fig. 5 Photo of 1 200 Ip /mm Laminar grating
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