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Fig. 1 A grating and its coordinates.
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Fig.3  Fringes parallel to grooves.
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Fig.4 Moiré interferometry.

XK = [di_ (ao+ a1y1+ azy2

+oan’+ ant )] by, (6)

y /= C m
9 A)’ NC’ .
m ; " ; I(y,z) = (Oc+ On)(Oc+ Op)"

ao, ai, az, -5 Am-1 5

?

44 o8’ T[ - ]
’ 2 1 2 2 L 29& WC - W[) 2
4A “cos 2[ X

2 1 + (Qo- Do)/

JT
. ; y = 44 cos’ N We- Wo)

2 U
A
, ( @co— o) ,
3.2 We Wb >4,
Wp= PpS—- NmA
YZ WC: PCS— Nm)\,
Z ,CD N S ,m

| ml= 1,

, 44 cos® SAW (8)

(9)

>

B, AW = We- Wp = (P(;S— PDS)+ 2NmA\,
(10)

’ I(y,z) = 44 cos’ EA[(PCS— PoS) + 2NmN

On(y. z) = Ae' = 44 %cos” ﬂ[(m_ PpS)
Oc(y,z)= Aec () .
» o @ + 2 X an™ my
, = 2TW/ A+ @y Dy = 4A *cos®TK , (11)
2MWp/ M Do, We Wp C D , a =
P B ., B sin”'(mdao) |




M > ,

288 10
PcS = Pco- ysin(l= Peo - ym}ao
PpS = Ppo+ ysma= Ppo+ ym Mo (12)
N = aoy + %a1y2+ %azy3+ %a3y4+ Z ﬁany'”l,
n= 0
Pow  Ppo ) )
; ) > f2
,(11) S ; ;
(Pco— Pno)
I(y,z) = 44 20052]'[[ €0 3 o cCcD /i
- 4f : CCD
1 n+ 1
+ 2(,;n+ 1y )m] ) )
s s 25mm s
= 4A“cosTK (13)
» a0 70, a , ,  mm 1. 5line,
= 0(n #0) A(y,z) = 4A%cos’T
(Pco— Pno)
}\, s I(y: Z) s B} ?
,a, Z0(n Z0) ) 284
. K '
, K
_ PCS-Pg < 1 n+ 1
. PS-PoS
(P s—gﬁ) 2agymA >
’ ¢ b aom Fig.5 Schematic of optical alighment for measurement.
, K Y . , .
5 #f#
ao, al, a2, ---
4 MEAHFLE W |
A - ¢ D, , B,
5 : He- Ne ’
: : M ’
, M
Base 7 ’



3 : 289

[1] 24, 4 B K. [J]. 25 % 4], 1999,19(9): 1158— 1162.

[ 2]Deville B, Bonnemason F. Holographically recorded ion etched variable line space gratings| J]. SPIE, 1998.3450:24- 35.

[ 3] Hettrick M C, Bowyer S. Varied line— space gratings: new designs for use in grazing incidence spectrometers [ J|. A pp!l
Opt, 1983, 22:3921- 3924.

[ 4] Abramson N. Principle of least wave change [J]. J. Opt. Soc. Am, 1989, A6: 627- 629.

[5]Pamer C, McKinney W R. Imaging theory of plane— symmeiric varied line— space grating systems [ J]. Opt. Eng,
1994, 33 (3): 80- 829.

[ 6] Plamer C. Theory of second— generation holographic diffraction gratings [J]. J. Opt. Soc. Am, A 1989, 6(8): 1175-
1188.

[7]KitaT, Harada T. Use of abberation— corrected concave gratings in optical demultiplexers [ J]. Appl. Opt, 1983, 22:
819- 825.

[ 8] Plamer C, Mckinney W R. Equivalence of focusing conditions for holographic and varied line— space gratings [J]. Appl.

Opt, 1990, 29: 47— 51.

[ 9] A6, 4R 12 & [J]. % #% 42, 2001, 9(3): 284—288.

[ 10]FRAK BA . [J]. AR H T K5 IR, 1994, 13(4): 37—40.
[ 11]5R4E, B ARE. [J]. =R X%,1995, 16(2): 53— 57.

[ 12]# & &, | ABIE, 48K K. [J]. RFHK, 1997, (2): 22—27.

[13] &%, k=4, &A@k, [J]. FRKFFIR, 199, 34(2): 14—17.

[ 147] 937 Ak . [J]. A% 5 5%, 1997,(6):14—21.

Measurement of the line density of a varied line space grating by Moiré fringe
ZHU Xiang bing" *,HE Shi_ping’, FU Shao_jun', XU Xiang_dong', CHEN Jin*, HONG Y ilin'

(1. NSRL, University of Science and Technology  China, Hefei 230029, China;
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Abstract: V aried_line space gratings are very useful in synchrotron radiation devices and laser mertial con-
finement fusion devices, but there are no good ways to measure and manufacture them. In this paper the
line_density of a varied_line space grating is outlined, which is expressed by power series. In comparison
with other methods, the Moiré fringe method is introduced, Moiré and Moiré interferometry discussed.
T he Moiré is used to check the gratings with very low density; while the Moiré interferometry is used in
the gratings with high density. The density of Moiré fringes shows the line density of a grating. If it is
very high, the coordinates can not be surveyed exactly, the line density of a grating can be achieved by
counting the number of Moiré fringes. Some formulae are deduced, and the data processing method is giv-

en. Finally, the author explains the optical alignment of Moiré interferometry.
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