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Eigenfield Distribution of Two-Dimensional Functional Photonic
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Abstract As for a two-dimensional function photonic crystal with square structure and point defects, its band gap
structure, defect modes and eigenfield distribution of defect modes are studied by using the plane wave expansion
method. The refractive index of the dielectric column is chosen as a spatial distribution function, whose coefficients
can be adjusted by the altering of the applied electric field and the light field intensities. The research results show
that, the adjustability of band gap structure, band gap position, defect modes and eigenfield distribution of defect
modes can be realized by adjusting the parameters of the dielectric column, which provides an important theoretical
basis and design method for the design of related optical devices.
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Fig. 1 Structural diagram of two-dimensional functional

—_

photonic crystal with with square structure and defects
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Fig. 2 Two-dimensional functional photonic crystal with square structure. (a) Band gap structure;

(b) extended diagram of first Brillouin zone
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Fig. 3 Two-dimensional functional photonic crystal with a point defect (parameters of dielectric column with point defect:

kF=6.9X10" and 6=9.8). (a) Band gap structure; (b) enlarged figure of defect mode;

(c) eigenfield in E. direction of normalized frequency corresponding to point A in the defect mode curve
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Fig. 4 Two-dimensional functional photonic crystals with a point defect (parameters of dielectric column with point defect:

£=20.9X10" and b=2.8). (a) Band gap structure; (b) enlarged figure of defect mode;

(¢) eigenfield in E. direction of normalized frequency corresponding to point A in defect mode curve

Uk L PR R A L RO B SR R RS — A
S 1 4 RO T AR IR T R 25 R AR AE 3 0y A
WA 5 Fras , 2o IE Jr 45 09 — 4k oR B0O% T+ SR A i
S8 £=6.9X10",6=09.8, S B AN AL A2
B k=6.9X10",6=16.8, & 5Ca) 0] Hl, fEEEH I
— AR AR TG B 0.2400 ~0.3095 N I T P 4% Bl G
Bl e, oA F I3 — 3 B 0.2917 ~0.2925 4k,
ke I B X TR PR B 1B 5 (b)) i s AR A i B T
B £ B A B G 02 TR R O T AR ol T 5
SRARE R A4 ) 1 HE 5 K R 386 R B0/ B A
JOT R (4 T S 3 B 't JR) S 7E S50 e Ak 1 i L GO i AR
5 0] = A S AT AR 1 A% 2 RIVIE 2o el A Bl B A 5 R 1Y)
Prof a3, vT D e b f DA Ak 7 A A AR s AR 1Y
DG T AR A I AR AL 23 2 BDOG - AR S5
R CR R » 87 IR B o A T R R 2B 7 R sl 5

Kl 5o~ PR mikbp Atk B AB.C
D TG g% R H — A BRTE E. T 0] A AE 3, 2
e i I R Xl b S [ S X 7 0 AR A B 5 Ak 1 e
Yo G0l . QniEl 5Ce) FraR o R BE A 0 AE A0 1 3
A HL S W A A5 L3 PR A B 3 A (A 7 7K S )
Ik 53 A5 FE ol B8 A TR 19 300 2%, H S A R A A T b
L3706k /0N 5 FR O 3 /S B R ) A, HL 3 G R
5Cd) 7 il B A 10 T A EhL 37 W (A5 7 %6 ) T
XoF R 43 A FE BB A oA 1 320 2% 5 H R S R L A 1)
Hb BN s B E A IME AL A, iR, Y

T 2%t o A X i 2 22 10 %) 1 B AR /N Bt L At Pl 5 (b))
) C sUF D a5, XN B B L AE E L J7 [ AR Y
wE 5Ce) (DR, TEE 5Ce) rdn il 8L T WA~
Y AEL 55, » FLAR 5 7K 7 O 1) 6 BR 43 A5 78 e B A o R
(431 %%, B L S M AR A 1) A1 L 3 08/ 5 F 3 4
MBS T Ah L LR R 5 (D L AN B B
U S B8 BT ) X R 43 A TE BB A BTAE B A 2
FL 7 0 AL A5 1) A1 o FL 35 080 /0N 5 FF 3 A /DN 1)
Hh HLHE R . PSR BE R I &R 2 A — B
BF L HCA (B i DAY At 5 BEAT 1153, BT 45 1 3 i
Sy A E LS B 5 (o) L (dD B AH TR] 5 PR 4% Bl g 455 X i 2
Z I FE B AR /NS L B C D S LA I Ho At 5 E 47 3
B TR s o AR LS 1B 5 Ce) (D AT

XF LG 3.5 & B, B RE A TR A LR BT Y
PRACR B b (EANAE .0 {HH 2.8 BN %] 16.8 B, 2547
eIy ke o A5 2t 4 H — A5 0 B W 2% . HL Bk X
M2 i O & 8% BRI BCTE E L J5 [l B AR 3 43 A
B3 K Az AR Ak 7 Bl B A R 30 2% b 30 A A%
A B A R AR

H AT D o A B A BT AT A H B S 4L R A
b AR RT 235 | 4 R BN T R BR A5 A L B
I E AR DL B ik B A AR E L AR 3 1 AR
b, 38 3k B G RON F Kerr 2500 , A {0 5 Bl BG4 T kE
(R BT S 23R Ak 28 T804S 8 1) 4 A o1 850, DA T 7 52 B
ST & FNO (IR T LRI 7EAS 45 T 5 A R Y

0803001-5



h | 4 )t
()
0.300
0.298
8 0.296
go
S 0294 A
D
B D
0.290 £
J r X M r
Op X i T
Eigenfield intensity
15
1.0
05
0
-0.5
-1.0
-15
0 10 20 30 40 50 60 80 0 10 20 30 40 50 60 80
2 /(10 nm) 2 /(10 nm)
Eigenfield intensity Eigenfield intensity
6
4
2
0
-2
-4
-6

0 10 20 30 40 50 60 80
2 /(10 nm)

0 10 20 30 40 50 60 80
2 /(10 nm)

B 5 A —A B GEBBE A TR S5 L =6.9 X107 ,6=16.8) I 4 B EOL T k. () BRLEH
(D) BRFEEE AR A () A WA E. FIARMES ., (D B SAEE. a4 ;
(e) C HEEE. FRIMAIY; (D D S E. J7 R WATES
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kF=6.9X10" and 6=16.8). (a) Band gap structure; (b) enlarged figure of defect mode; (c) eigenfield in E.
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