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Abstract
for X-ray spectroscopy by using electron beam lithography is reported. Firstly, the VLS gratings are automatically

The manufacture of high-line-density X-ray transmission self-focusing varied line-space (VLS) gratings

optimized and generated by the macro program. Then using the electron beam lithography and micro-electroplating
technology. the VLS gratings are fabricated on polyimide membrane substrate. The 2000 lp/mm X-ray transmission
VLS gratings are successfully obtained. It can be seen that the line space of the gratings are all desired. The
calibration results of diffraction efficiency of the VLS gratings indicate that the VLS gratings have promising abilities

to significantly improve the diffraction intensity and spectrum resolution in the central wavelength.

Key words diffraction optics; varied line-space gratings; X-ray transmission gratings; electron beam lithography

1 3 &

X G 2B BT 2 B T XA i G X
OGS B U W Dyl . X525 5 A8 i B A
Ik 5 2 A 8 5 4 A R 6 M Y € BV T Ak L 8 B A
ZERIE A E R AE AR PR e AR 22 0 1 AR B B
JCHIATT S5 R A T 3 e ) S M RO, O B Y
R TE X e e AL . S E R ST
EUVE(Extreme Ultraviolet Explorer)t |, H %1%

WerE B HA: 2009-06-15; W EME A BHA . 2009-08-25

ASCHIER T 0 M R 2 A 5 ) 23 A6 s T R 2 5 B =
THAY = B i A2 B A T 7 TR S R R
i £5F T_E RADOLIE R .

R R M ) e G A 2 S A PR 22 ) A
AROCZI PR . RS A 28T A MR A i AR
Jo BRI AIL A 220 Ko A R TG Al i oA 5 B R SET A 8

TSR A 0 56T 23 BEATE T AN 4 B AL B G A )
B HIFE

HETH: EFR 973 i1 %] (2007CB935302) Fl [H 5 # K & i (2008ZX02051-005) ¥F Bl it .

EEE T
SUREA: HHEE

e e 1983—) B L g AR . EEEMNE X SO W F S . E-mail: j{1983@126. com
B (1971, B WF 5% 5t . E AT G E 05 1 B WF 5 . E-mail: xiechangqing@ime. ac. cn



1858 ot 2

E 30 %

WL TSRO 220 A ] A A B D A R — A
Iy A IR A Al i 72 OB I A 1 5 3k i A A 5 e L
B AR S AR Y A MR G . pl T AR A A AT i
) PR S P 8 A A A B ' O i A
MEAT BT . A A AR R S AR A B
72 A A A A % O B A R R A 2 o A
B A 4 i ] e I R A0 R 1T kA T AROE
2 IR R B AN 1 47 A2 B A

2 R A BT S A
72 A B D' B P A% o S B ) A A HG TR 8 A Ak
T 2
d: = d,(1+Ax + Bx* 4+ Cx*),
A d; 8 SO, do SR AR AR L« SR
B AL B C oy Z80 722 A OB 225 O Y

|
J
M

W Y A2 AR 2, B E (1) 2 1 2% o &R 8. HE
Fd, =470 nm, A=9.55X10°,B=5.2X10"°%,
C=0 ZZ MG 0 A 2000 1p/mm, A0 RE
4 500 nm, JEMH I TE ALK 0.5 mm X0, 5 mm, YEHfsE
Prdi 25 LU AR o 101,

I L-Edit 8 4F 3 M A 3965 109 7422 4 ' Al
B AR BV CA =25 30 ) DL AR 1l 22 Bl R D6 Al i) i
Kl B 1) 2 it iy 22 B EE G Y L-Edic jR & —
P« MBI ) AN B ) 22 A T DL A B ) 2 A ks
SRR 27 N 2 S — s Uk il 2 AR A A X
TCh) Ay il A 1) 722 A SR S A A9 41 i Fl 5 (SEMD Jif
H T AR /N IR B vb T8 VR R ' A A e ) A2
A 3R T T B Y M ) 2 S 7 B D
F18) 5 2% DI M 0 A B2 R AN — A L D' I e A B A
AR IS — i e A 1y o L 12 TG ¥ S A o At fm L

‘

P 1 (a) 2000 1p /mm ZE AT BE SEAT A HERE 1] Jr 5 (b) 2000 1p /mm A2 AT BE AR 9 4714 b 55 1R
Fig. 1 (a) Mask picture of the 2000 Ip/mm VLS gratings; (b) SEM picture of the 2000 Ip/mm VLS gratings
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Fig. 2 SEM pictures of 2000 lp/mm VLS gratings in the same scope
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Fig. 3 (a) Scanning diffraction intensity of the VLS gratings; (b) normalized intensity comparison of the VLS gratings

and normal gratings
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