%368 H3W ':F' /)%j ﬁ[ﬁ Vol. 36, No. 3
2009 4 3 1 CHINESE JOURNAL OF LASERS March., 2009

NXEHS: 0258-7025(2009)03-0677-06

S PR WAV R 37 448 5 1) B o

A& XREN BIE RS

CMRZAFROE TR, L M 2150065 * BE OB GRAD AR AR KA, Lo 73 M 215000)

FE R8G5 B0 3 B 1 e W ORKORE o7 R B 0% A SRR L AR 3 U S AR MR Y o 9E L AE 0. 37 ~0. 50
Z ] KT VR BE AR 242~270 nm Z B A RESRIEZRHATH AR/ N T 220 [R5 — BT AR RF 352, FEULAE
it L )P 4 - 8 SR 22 S R S 5 SR Z0 P AR 285 (9 D 1k TRIE T Hh O JE R 1000 nm, WE B 1 nmy/ mmn, 45 28 1T AR
4 100 mm X 10 mm {92 P W AR A7 L. & 30 T ) A 87 SR 203k X 5l 20 B G i B AE R BEAT B IE . R S
SR CHFEs S0 25 - 20 it BEAS 20 58 4538 19 o 90 L AT i 77 200l 20, S 30 4k = W) 0 R A S 3808 /N
F 2% B — A HCRRT 35% I KARLE R EN 1. 6% . FRIE 43 22 W 122 AF (37 H5 A5 B % 396 A2 1 11 £ 1k 0 ik
HELF Y F 2

KRR AT SOUME s Sk VR B s VAR ARG BRI s B TR I bl A g kR

hE4EE TN253; TN305.7 XEkPRIRAS A doi: 10.3788/CJL20093603.0677

Fabrication of Linearly Chirped Phase Mask
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Abstract The diffraction characteristics of the linearly chirped phase mask is investigated using rigorous coupled-
wave theory. The results show that the groove depth and duty cycle of phase mask must be controlled within the
range of 242~270 nm and 0.37~0.50 respectively. in order to make the zero order diffraction efficiency less than
2% and the £ 1 order diffraction efficiency more than 35% . Based on the above analysis, a linearly chirped phase
mask with the center period of 1000 nm, ruled area of 100 mm X 10 mm and chirp rate of 1 nm/mm has been
fabricated by a new technique, which combines holographic-ion beam etching and reactive ion beam etching. The
experiment and simulation both indicate that the Ar ion beam etching can modify the initial photoresist grating profile
and produce a suitable duty cycle under the CHF;reactive ion beam etching. Experimental measurements show that
the zero order diffraction efficiency is less than 2% , with the 1 order diffraction efficiency more than 35% and the
maximum nonlinear coefficient of 1. 6% . Theoretical analysis also indicates that the phase masks can be used to
fabricate the UV written chirped fiber Bragg gratings.

Key words diffraction and gratings; linearly chirped phase mask; rigorous coupled-wave theory; ion beam etching;
diffraction efficiency
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periods of gratings with groove depth of 250 nm
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Fig. 7 Profile evolution of phase mask. (a) profile evolution of reactive ion beam etching;

(b) profile evolution of Ar ion beam etching and reactive ion beam etching
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Table 1 Results of the diffraction efficiency measurement

1 2 3 Mean value
+1 order /% 35.4 36.3 34.8 35.5
0 order /% 2.0 1.6 1.9 1.8
—1 order /% 37.1 37.1 36. 6 36.9
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