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Simulating of Lens Effect of Graded-Index Photonic Crystals by
Multiple-Scattering Method

Yuan Sen Liu Youwen He Chongjun

(Department of Applied Plysics ., Nanjing University of Aeronautics & Astronantics . Nanjing . Jiangsn 210016, China)

Abstract A 2D triangular-lattice photonic crystal (PC) with graded-index ( GRIN) structure was presented. The
multiple-scattering method (MSM) was applied to simulate the distribution of the electromagnetic field of TE mode
with an mput plane wave. by which the focusing effect of the model was proved. Through connecting two GRIN lens
and combining with two conventional PC waveguides (PCW). a light splitting element was designed. The results
show that it is effectively to focus, split and collimate an incident plane wave with 1 short simple structure.

Key words optical devices; multiple-scattering method (MSM) ; graded-index lens: photonic crystal waveguide (PCW)
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AR ESE XY SrBi,Ta,0, ¥k R i# R 0 4 7K 1 BE HY =2 i

EARL, T#, AL, R, FEE, WEE

(I. BFMEMAKRE ZRAHIEE, BF 210016; 2. AFKF BHRMEHHREATESERRE, 7 210093)

W E. ALBAYY @S & T StBi,Ta, 0, (SBT) MR ARY A BESh. XRD F SEM 755 578 SBT iy K4 A &
TR0 400°C W K AR PIT A7) i, 43 md Bi Al 8-Biy Oy Hr i1 S IAR B A B A1 (i AT, b IR 2 Fa) P AT B IR
SBT #HAE7E 500°C 1B A AbFEAT , FE1H 1 B Bi AUERIE JLFHR 2540 R SE 0K ARG T 25 #4 . SBT #5 K P Y Bi o0 2 (R 40K
JE WAL AR N Bi (A EBROA ™ TS 0 IR ik WPk B, KIS ) Ay 5. Smin 1) SBT GIEISERE) 34 fe o) P, R
T2 43% (BRTE 10° AL LGOI R R4 T B AFBOH U 55 151 s 1B A (a] 1t 8. Smin 1) | FERR 4 o7 5F , Bk PERE T 2.
X 8 iR SBTARILAFNE, RN Ul il Bk
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Effect of Forming Gas on Properties of SrBi,Ta,O, Ferroelectric Thin Film and Powder

WANG Dong-Sheng' , YU Tao*, HU An*, WU Di*, LI Ai-Dong”, LIU Zhi-Guo®
(1. Department of Applied Physics, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China; 2. National

Laboratory of Solid State Microstructures, Nanjing University, Nanjing 210093, China)

Abstract. SrBi,Ta,0,(SBT) ferroelectric thin film and powder samples were [abricated by using metal-or-
ganic decomposition (MOD) method. XRD and SEM results show that SBT powders still remain polyerystal-
line perovskite structure and amounts of Bi and §-Bi,0; are reduced from SBT annealed in the forming cas at
400°C. Spherical and needle structures form on the surface of SBT thin films annealed in the forming gas al
500°C. Bi element in powders is more easily reduced at lower temperature compared with that of thin films
and form needle structures on SBT surface. Bi deficiency derived from forming gas annealing causes serious
ferroelectricity degradation on the SBT capacitors. Annealed in the forming gas ambient at 400°C for
5.5min, the remnant polarization of SBT films drop about 43% . If annealing time is longer than 8. Smin,

films are breakdown and ferroelectricity disappears totally. However, no obvious polarization fatigue with 10

electric field cyeling could be observed.

Key words: SBT ferroelectric thin films; forming gas; reduction; degradation
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Abstract’ Study a complex networks named Random Apollonian network "RAN" by using random interchange algorithm o change
clustering coelficient € without changing its degree distribution” and find that with the decrease of clustering coefficient € the
synchronizability increases i interval” but with the process going on’the synchronizability will decrease however,
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