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Holographic ion beam etched diffraction gratings

XU Xiang-Dong! 2 HONG Yi-Lin? FU Shao-Jun? WANG Zhan-Shan!
1 Department of Physics Tongji University Shanghai 200092 China
2 National Synchrotron Radiation Laboratory University of Science and Technology of China Hefei 230029 China

Abstract A holographic ion beam etched diffraction grating collects has as high a diffraction efficiency as
classical ruled gratings yet with no ghosts lower stray light and higher signal-to-noise ratio as with holographic
gratings. Holographic ion beam etching has become a routine technique for fabricating vacuum ultraviolet and
soft X-ray diffraction gratings. The fabrication process main types and applications of these gratings in X-ray
space physics synchrotron radiation and inertial confinement fusion are discussed briefly.

Key words diffraction grating holographic lithography ion beam etching

/mm—~6000 /mm 100
mm
3600 /mm
20 70
* 804 -9 -2
“ ” 2003 -05 -19 2003 -08 -25
T . E-mail xxd@ ustc. edu. cn



BNk e e i)

—
.-"r’h'.-" T ..-'..;: a,’: l‘_;,;{,{/ T

,f - y,
G

@mw

2
1
A4 B A T B RN SR
2
Ar?®
ion milling
it Bl T A
| | |
Wz e btk i
| | |
bl =143 IR
| 3
21 EHFER HHFR
* - -
A
[L Lo [ e
TETERE TS L o ey T 1
3
3
2
2.2

33 2004 5 - 341



Laminar Laminar lamellar
Spiller E 20 80
Barbee W/Si W/Be Mo/Si
X
inar
1875

. 342

Mo/C

Lam-

Jobin — Yvon Carl

Zeiss

X
X
4
Jobin — Yvon
Carl Zeiss Richarderson Grating Labo-
ratory  Spectrogon Hitachi ~ Shimadzu
Jobin — Yvon
Jobin — Yvon
5000 /mm
MIT
" . Hutley
1975 ? 1982
Diffraction Gratings > 1993
1882—1990
Select-
ed Papers on Diffraction Gratings * 1997 Loewen

Diffraction Gratings and Applications ’



HETG
HETG 20
. 1985

6 5000
/mm A <150nm
2001

EUV/UV

Harri-
son

5.2

5.1 X

20 . X

X X
AXAF Chan- -
dra 1999 7 19 X
2002 .
Chandra 340
2000 /mm 5000 /mm 540
1000  /mm . 3—4 . Jobin —
X Yvon Carl Zeiss
. 5. 7em’ .
0. Ipm 7:1 . 4 -

33 2004 5 - 343



2000

ICF
5000 /mm
2000 /mm " .

1 http // space. mit. edu
2 Palmer EW Hutley M C  Franks A et al. Rep. Prog. Phys.

e 1975 38 975
4 1200 /mm 3 Hutley M C. Diffraction Gratings. New York Academic Press
1982
4 Ed. Maystre D. Selected papers on diffraction gratings. Wash-
5.3 ington SPIE Press 1993
ICF 5 Loewen E G Popov E. Diffraction Gratings and Applications.
Marcel Dekker Inc. 1997
6
ICF 1986 Zhu S J Zou H X Bao X C et al. Diffraction Grat-

ings. Beijing Machine Industry Press 1986 in Chinese
7 . X
. 2001 Xu X D. Fabrication
X of VUV and soft X-ray diffraction gratings by holographic ion
beam etching technique. Ph. D. Thesis USTC 2001 in Chi-

nese
8 Strong J. J. Opt. Soc. Am. 1960 50 12 1148
9 . 2000
X 30 2 248 Xu XD Hong YL Huo T L et al. Journal of Uni-
versity of Science and Technology of China 2000 30 2 248
in Chinese
ICF 10 . 2003 15 1

69 Yang J M Ding Y N Zheng Z J et al. High Power Laser
and Particle Beam 2003 15 1 69 in Chinese

Tiwari A P La, ;Sr, ;MnO, LSMO n  7ZnO
p-n . 20—300K
. Tiwari . LSMO Zn0
LSMO/Zn0O
LSMO/Zn0O . 200nm  ZnO 100nm
LSMO .X 7Zn0 LSMO
. Tiwari LSMO/Zn0O

Appl. Phys. Lett. 2003 83 1773

344-



