$o2 % 6 e G TR Vol. 22 No.6
2014 4F 6 H Optics and Precision Engineering Jun. 2014

XEHS 1004-924X(2014)06-1461-08

ATARBENREES FHEIEMEH

I‘Eiﬁﬁﬂ%l’za% %ﬁly 9%ﬁfila£j§1a X]JE%IS
(LYPERFER KELFRENREDEFRT AAXFRANAEBREALRE, F4/4& K& 130033;
2. PEAFRAF. JE 100049;3. KA EA%F, FH K& 130021)

FEE O T A RGH APk B I S S RSO 28 1 I8 5 SURRE P BEAT 8 il 22 4 91 18R B0 1 OG0 3, 78 A B A R 9
PSR O B E T 2R AR R RO EE A . R Au-SiO, SIS e X 2 T4 B T R AR A R A R 1 S T
A B4) 175 B 448 3 R G RO 37 BB A R B L SRR T Au-Sis N SEHI S #4615 B A 26 1 45 B AR A R O F ik
TTHET 5, S A B SRR B R BE . TR IR R Y Aw-SiO; JEMHE SN 50 nm, B Tk 0. 5. JElHE
7 350 nm; Au-Sis Ny JEHHEEE S 70 nm, 58 H 124 0. 5. 6 AR 660 nm B AT LIS B 3 & #0478 6. 1° 8
JEHE ., LI A BOGHESH 0 KA A /N T 3.6 4% HAm g iE SHC TRk 8 TR O IR 62040, 2R BUG M 25 # 50  H
ST EA L. 59145 5 [ I s 17 S S et FRAIR B 12, 4 %6 SR A SOGMEZ5 R Y 0. 53 %5, &5 R Bs 3 I SO 25 ek 7
A HiAg G2 R AR OGS 09 1 OGE S R

X B O FFREABAEARHET; ATFS TR LREN; SLMEH

FE %S 0469;TN248. 4 X HRIRAD : A doi: 10. 3788/OPE. 20142206. 1461

Dual gratings based on surface plasmons for optical beam shaping
CHEN Yong-yi"?*, QIN Li'*, TONG Cun-zhu', WANG Li-jun', LIU Yi-chun'"’

(1. State Key Laboratory of Luminescence and Applications, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Northeast Normal University, Changchun 130021, China)

% Corresponding author, E-mail : qinl@ ciomp. ac. cn

Abstract: To shape the beam with two-lobe far-field property from a dual side Bragg reflection
waveguide semiconductor laser, a dual grating structure based on surface plasmons was prepared on
the optical outlet facet of a Bragg reflection waveguide. It could combine the two lobes into a single
lobe and to increase the optical intensity and quality of the beam. An Au-SiO, grating was used to cou-
ple photons into surface plasmons and to combine the two lobe beams into a single beam. The surface
plasmons also were taken to increase the extraordinary optical transmission. On the other hand, the
Au-Si; N, grating was used to help the outlet surface plasmons couple back to photons, meanwhile col-

limating the outlet beam to increase the far-field property. Numerical simulation results indicate when
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the parameters for Au-SiO, show a depth of 50 nm, a filling factor of 0.5 and a duration of 350 nm,
and those for Au-SizN, show 70, 0.5 and 660 nm, respectively, the outlet far-field beam will has a
6.1° divergence, which means the divergence angle shrinks by 3. 6 times as that without the dual grat-
ing structure. The far-field optical transmission power reaches 62% of the model source, that is 1. 59
times of the power of a single lobe far-field to the structure without the dual grating. Moreover, the
cavity facet reflectivity has reduced to 12. 4%, 0. 53 times as the structure without the dual grating. It
concludes that the dual grating structure has optimized the far field properties of dual side Bragg re-
{lection waveguide semiconductor lasers.
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Fig. 1  Model of beam shaping by SP dual grating

structure on facet of BRL (figure is not

drawn to scale)
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