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Effect of Impurity Absorption on One-Dimensional Photonic Crystal
Defect Mode

LIU Qineng
(School of Science, Chongqing Technology and Business University, Chongqing 400067, China)

Abstract For studying the influence of impurity absorption on one-dimensional (1D) photonic crystal defect mode,
the complex refractive index and Fabry-Perot interferometry are adopted, and variety feature of extinction coefficient
with the transmissivity and reflectivity of defect mode in the impurity-doped 1D photonic crystal is calculated. The
extinction coefficient has obvious influence on the transmissivity and reflectivity of defect mode. When the extinction
coefficient increases from 0 to 0. 03, the transmissivity and reflectivity of defect mode change from 1 to 0 and from 0
to 0. 86 respectively. The width of defect mode in reflected wave will enlarge when the extinction coefficient

increases, while the width of defect mode in transmitted wave turns constant when the extinction coefficient
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changes.

Key words optoelectronics; photonic crystal; Fabry-Perot interferometry; absorption

L 5 5

B 1987 443 %llH E. Yablonovitch #1 S. John
REEF S EOEEET, EAE GBI BR 7
R AR R A o AR B B O DG 2 T T LR R — A
SPGB RIS, EETE -4t F Rk T B RK
AT DA AR SRR A 2R b BBk B AR, ) G
A R T AR 1 0B B AT OB IR M SRR R AR
R X SR TERERIE 1B 2 A BHE O 58 42 35 B B9 B
BEORALE, ML bR 9 B 2 b B2 B A Rk ry . B
I, B 5T 4B ZRbE 6k B4 MR A o ke o A8 3 S 3R 0 I 5T
R, 5 R R OG- & AOR TR B A A R

5 B #1:2006-10-16; W EEHR B #5:2006-12-19

EFHoERENL.

AXHM AR I M R ML A E- | P (FP) T
I RAE W — 4 T i (R B AR ) 2% R
JBIE R IHTH 6 R B 0 (GBS B0 X 5k i B 3 5
RN AR

2 BIR—YET MR ZEt

Bt —F— 4t T RARB ARG, PR A R
ABRAHIEEBEAR, M RE A BWFHR L =
L. 38CHRMBR) , JBE N dis AR BT R n, =
2. 38CBALED) , R FE g d, . WA J2 A0 TR A4 O 2 JE BE AR

EEB A XBREAST—) . B WA ER  NEARESRET 5 TYHER.

E-mail : ybxyjwc@sina. com;liugineng@ yahoo. com. cn



778 H 5|

i b 34 %

Emd, = nods = Ao/dsAe HHFLWEK, B A =
800 nm, B§ A~ & 1A Y 1 (8] e — HL A IRy 44
RECE, HEERN d; = 2/2, HEWHEn, =
ns (1 + ks saes NZRTAAITHCREns 2R AT 55
KGENITE T 0, = 2.97, BB RAETREET
PritRn, =1 HEKH. —EBRETRIENS
A : (AB) C(BAY® , B 1 ) — 4 0% F & (R = 3B 1
4, T = T F) 2% R % 6 TR Ve

3 BREBALE ST R A R HIE TR

—HB IR T MR — kA B T
ASC, 31 B9 06 7 o AR 35 A BL-30 B T RO B
B B9 28 BRERE AT L. TEZR BRI GE D RY
BT, Bt EEAS B —EB IO RE L, H
B RE RS R B

/ T
R T e
HESRE TMRHNER K
T=u*, R=nm", @)
(D KX
az‘a—“nsdg, (3a)

T F R’ AW B 6T i (A AR — 30 B9 35 B 3R
SHE&, T FI R’ W] FRRIESE M3

XFFH R AT, 8 T [ A A A X e Y
Protmmg e, SIAZHFE 2 = n(Q + i) KK
AU A BRI B, B R X O B B B
95 50 A BRI TE 6 R B0 #E R H X 6 M R I R
THRFE IR BT R O — 4E B R ot AR AR B R B
M, K (3a) A ny Bl ny = n, (1 + k) 15

5 = ‘;—"ngu +iks)dy (3b)

K B RAA D)X, BLaE 158 b e A W
Wi —4EB 246 T AR B A A O B S R T MR St
RR,
3.1 HMENESERNMRSEREXRHRTEY

SR E

N T B 5 i R B 2% R T O R s B BE AL
B, i (D 2 KI5 s Ba A & 5 R T AUt
2R R AR H 6 R BUMA S SR R4 B S A, 4
Bl 1AE 2 Fios AR 1 AE 2 xRl o 2R 5 A TR D
BBy oy B A ST 2 53 B BG5S R T F
SRR,

I 1 AT, TR BT B A AR PR, iR A =

Bl 1 R AR ST R BRI O R B LR SR B
Fig.1 3D diagram of the transmissivity T of defect mode

versus the extinction coefficient «;
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Fig.2 3D diagram of the reflectivity R of defect mode

versus the extinction coefficient i
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Fig. 3 Response curve of the transmissivity of

defect mode versus the extinction coefficient xs
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Fig. 4 Response curve of the reflectivity of defect mode

versus the extinction coefficient s
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Fig.5 Response curves of the transmissivity of

defect mode versus incident light wavelength
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Fig. 6 Response curves of the reflectivity of defect mode

versus incident light wavelength
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