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Diffraction grating is widely used in a variety of applications, which requires the grating to have good
quality. Among various methods of making large-sized gratings, laser direct writing has obvious advantages

s. We
gratings
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use the parallel direct laser writing technology to produce a sinusoidal grating with size of 100 mm X 100 mm and line
grating. The result shows that the diffraction efficiencies of the grating are around 90%, which is close to the

number of 1780 line/mm. Firstly, the grating is analyzed theoretically to find a groove depth where the sinusoidal

grating can reach its highest efficiency, then the grating is produced by laser direct writing and finally coated with a
layer of gold. We introduce the diffraction efficiency measurement of the grating, and estimate the uniformity of the
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theoretical calculation. Meanwhile, the efficiency distribution is uniform. Experimental results demonstrate that the
-
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Fig. 1 Relationship between diffraction efficiency of

gold-coated grating and groove depth for TM mode
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Fig. 2 Relationship between diffraction efficiency of

gold-coated grating and groove depth for TE mode
3 M54

WE 3 iR Sk ik 2o i i 0% S R R Bk
FEAOLIE A REBE L SOUME A 4
SV B KA. WG e T Bk AL A
MR e ], B e 4l RSB S, WA EGH & 5
SSRGS B ALE . 2
LRRML T IM),

Fb A U S 4 i £ O s JE T AR R R
S A BRAR O PO S BR  (H R Al T I
FHSPRER . Hen T AR R AL A R B RS

0904001-2



th i

i ot

R 25T BARUETE A K G0, i B AR AR AR E i 17 i 72
HANE H BT 3R L 1000 P il £ 1T AR R R

fiber laser

Dammann
grating

focusing
lens

move
stage

&-1

computer

Bl 3 iSOt BE

Fig. 3 Direct laser writing system with a Dammann grating

JHAE 43 A T R AT SR 2R A ORI R Y R T
235 nm, TEATHIM T 2R R ol i A s 3 S
PHRIYS A I DL A R TR R FTBOL B S BOR TG . Ot
I ) Al 7Y 5 RO A B0 T AR O R BE A G, AT LA
FNEZICECE IR AL, 1A B I X IE R AL, 7R
S A 4 O T AR M B DG R BE L TE A B
WRPHBEZIPHEA, BOLES AR R —FhJoH
B ZNHA ) i B2 I8 04 06 TR IR A O 20
) e A A T B AR R RO, RS AT AR 2 2 R
T E BT 2R RS EDE . A TR 2 R T A7 306
BLS H ARG BOC N & 4 B e m i 4, %
4 1780 line/mm, X 5F°8 100 mm X100 mm., N T
PEAR BT X HATT SRR AT

P4 AR AR 9 5 el

Fig. 4 Gold-coated grating prepared by our research group
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Fig. 5 Schematic of measuring device for TM mode
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Fig. 6 Diffraction efficiency map for TM mode. (a) Distribution of measurement points; (b) areal map

Diffraction efficiency

0.31
0.30
0.29
0.28
10.27
0.26
0.25
0.24
0.23
0.22

0 20 40 60 80 100
Length /nm

®100

Diffraction efficiency /%
30

0
50 100
Length /mm

Kl 7 TE BT AT HRCRE A B, () A B 5 (b) X0 A 4]

Fig. 7 Diffraction efficiency map for TE mode. (a) Distribution of measurement points; (b) areal map
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