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Abstract

Based on the plane wave expansion method, the propagation of electromagnetic wave in the two-
dimensional photonic crystal is analyzed and a new method to measure the concentration of po-
tassium chloride using two-dimensional photonic crystal plane wave expansion method is pro-
posed. The transformation law of defective two-dimensional photonic band gap is shown by com-
puter simulation. The simulation calculation of concentration transformation law and percent
concentration measurement of photonic band gap (PBG) along with solution under test are given.
This provides a theoretical basis for the practical application of two-dimensional photonic crystal
band gap method in liquid percent concentration measurement.
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Figure 1. Two dimensional triangular photonic crystal and first
Brillouin zone
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Figure 2. TE (blue lines) band structure for (a) a triangular lattice of Si (g, = 11.7) rods in KCI (&, = 1.804) and (b) a trian-

gular lattice of Si (g = 11.7) rods in KCI (&, = 1.873)
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Table 1. The dielectric constant of the KCI solution of percent concentration and band structure (273.1 K) [8]
i 1 TEBEMRENSLH - KRN EERFHER(273.1K) [8]

KCI 433 B (mg/ml) VOLERE £ ¢ NG i i B T L o A B R 23 L
2.5% 1.804 Gap =0.248~0.350 A=33.9%
5% 1.824 Gap =0.248~0.348 A=335%
7% 1.833 Gap =0.248~0.3479 A=33.4%
10% 1.846 Gap = 0.248~0.347 A=332%
20% 1.873 Gap = 0.248~0.345 A=32.8%
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Figure 3. Dependence of percent concentration KCI solution and
permittivity
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Figure 4. Dependence of band gap width as a function of percent
concentration of KCI solution
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Figure 5. Experimental facility for the measurement of KCI percent
concentration

[# 5. M= KClBRBDRENTERE

X x N 273.1 K [ KCI WK, y AR 98, RMERLATE R* = 0.9128. 1 KCI I Y 4 & i
2.5%H K F] 20%H, 7E=IE 273.1 K R KCI VA ZE 1 08 1 B 15 00k B2 38 N i s> o

AW G = AR SR AR I A S FL A SRRV DA S S K T o AR T 7R A0 A 3
R EHEE S FR), 05— @ B gL I Tk, b AR TERIOR 5 H i R Es i 2k
A, T2 GRS R IR, XA R T SR AR SRS I R A R B 3 R S AR AR
A B T B AN G ZR SR I VR ) B IR B

5. &t

P E IS, X 4B 7 dh R REns aE AR RFVEEAT 7B 0. DL Si N BONATRM AL,
CAEEHT 98 FERUR M =AM B ROL T ik TE BERARF RGBT S0 5, TH5 T AR 20 IR BES 0L O 1
PR R TE BE AR AR DL . G5 RRH] TE AR DG 17 BRBE IR IR L AN T A AR AR, gl &t
Tt SRV T 2R P ARG NI S /N o SRR TR RN T M A R AR R IR B B R T i

mBEEE

% H AR5 4 (11164030, 11465019)f%5 Bl .

SE ik (References)

[1] John, S. (1987) Strong localization of photon in certain disordered dielectric superlattice. Physical Review Letters, 23,
2486-2489.

[2] Yablonovitch, E. (1987) Inhibited spontaneous emission in solid-state physics and electronics. Physical Review Letters,
20, 2059-2062.

[3]1 B, Zlgte, S10E 5 (2009) 6T diiR R B T2 AR IER IR ALt Re. /L adi7K, 4, 298-306.
[4]  BERESHGS S MAHCREE, & (2014) P B AR B0 B0l & RIS RFT. BoERER, 1, 65-69.
[5] skEME, RETF, BRA (2005) — P EIEBIKRE FICTALIERDS. B T #F 77K, 3, 216-218.

[6] Gopinath, P. and Sukanta, K.T. (2012) A novel method for measurement of concentration using two dimensional pho-
tonic crystal structures. Optics Communications, 10, 2765-2768.

[7] Pendry, J.B. and Mackinnon, A. (1992) Calculation of photon dispersion relations. Physical Review Letters, 19, 2772-
2775.

[8] Gopinath, P., Nilambar, M., Santosh, K.S., Sukanta, K.T. and Sumanta, K.P. (2013) Realization of potassium chloride
sensor using photonic crystal fiber. Soft Nanoscience Letter, 3, 16-19.

[01 EEE, ik (2014) K& T MG BB RAL AL, A Y22, 4, 61-67
[10] BAIANHS#S J7-WA/RiGHE (2003) —4bF @ik Kb Fard it . #rag A 54%, 1, 32-35.



	Two-Dimensional Photonic Crystal in the Application of Solution Density Measurement Relativistic
	Abstract
	Keywords
	二维光子晶体在液体浓度测量方面的应用研究
	摘  要
	关键词
	1. 引言
	2. 平面波展开法
	3. 光子晶体的结构
	4. 数值分析
	5. 结论
	项目基金
	参考文献 (References)

