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Abstract

The purpose of this paper is to study the relationship between the change of environmental hu-
midity and the forbidden band of two-dimensional photonic crystal. The change of ambient hu-
midity causes the refractive index of the medium to change. The medium with different refractive
indices constitutes a photonic crystal with different properties, that is, the photonic band struc-
ture of two-dimensional photonic crystal makes difference. Through continuous data simulation
and simulation of its internal relationship, a system model for two-dimensional photonic crystal
humidity measurement is designed. It provides a more energy-saving and convenient technical
means for people to detect and control humidity in production and living environment.
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Figure 1. Schematic diagram of two-dimensional
photonic crystal with square lattice
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Figure 2. Relationship between refractive index and rel-
ative humidity

2. TS REEINEE X RE

P 2 JT7 (RIS Si0, TR (R 3 36 23 5 R 5% 2R IR B T SO, FRBE X477 5 2R 5 AR R R O B A8 L)
KA I 2 W UR BT S R B A T PR AR AL T AR Ak, F ELAE 300%~10096 14 4 X6f 182 15 71 B A R JRE A o
PR, R DAE I R R 3 S R (R e A

YT AR R IT RA R A AR, A B RS TIO, I FR LAY 30%I1ISIO, 1F:
NEFI R WA EPTR R AR, 10— A IR K [8] . BEEMABHRE AL, Sio, it
RWERAERN . B, JeTAT MR, LRI 58 AR [9] . AR ST BRI
DIMIAFREEETS, 406 T RIS ZIbEARMEE 9 AL S, PR SR A 148
MEERR.

HEr, EASM IO T SRR TE R ZA T IEGE. AREME. SCRMERRE. ARk
HAEREESE[10]. FDTDEREHE T-Yee S ) BLH K I S Maxwel 15 R 4L A v — 21 22 70 7 RE O BUE 503
DAL SR BT B GRS A2 B2 N I [14]. O 7 OGS, TR AR AT AL [12] . I B SRR
ST AR RENT G5 . I HTGAE — 4 TR A B AR [13]. M FFDTDRERY, AR EZ T
T AR A — AT R R AT B T S AR BRI R A

(X,Y)=a(n.&), t=a~%, 1)
CHBE, AN
001 1({0 0} 0_¢c 0 )
ox'oy) alon'oc) ot a or
N RSHAE T
Hirco L(req
wr)=1 "SR oyl e ®
(req,) reQ,)

@) 1 AAFREAE; 2 ACRBI A Q ARREU A Qp ARRBABLHI B 200 X a5 )3 —fb b 15 1Y

DOI: 10.12677/0e.2019.94027 193 HEHT


https://doi.org/10.12677/oe.2019.94027

Wik E

i

et H13]:

H

m

=

AS
=—-C
4 At

HRAEBlochyE #H, 320 F A% s b I 1 FLURE 73 58 (1B RN 320 5 FELARL S (R0 A 500 I () L 20 P, IR 22—
frexp(j-k-r), RN REREAT L FE[14]

(=A% y) = p(x=Ax,y)-exp (j -k, -X)

(4)

o(x+ A% y) = p(Ax, y)-exp(j -k, - X)
o (x,-Ay) = p(x,y—Ay)-exp™(j-k, -x)
o(%.y+Ay)=0(x Ay)-exp(j-k, -x) ©)
I I BRSO T A AR Re iy it 26 &
3. BiESHh

ASCHEIEMATLABTT FEF A, 5 5 it 46 T iR I RER 45k, BLRART S8 L AR Ak . 2R RL R it
KA, BB R KA S HR AR IR R, SR T 4 1 A A% TR (1 B AL B

MRYE AL fE B, 2k 718 3. 1] 4 IEJT TR A —4E)e TR RE i A I . I 3 R IR
T T R IAAE R (TE) T 0% 5 100%:#% FEIA S T O RETT 4544 » Ot T MR FERAREREU(TM)
0% 100963 FZH I Hh F e 4k tn ] 4 Ffras .

1 1

08t ] 08}
k= 06 :‘g 0.6}
—
==
_.ﬂ—F'-.-._‘—-_‘_‘_‘_‘—-_-_
02— —— — ) e ——
X M r X M r
(a) FHXHEE 0% (b) FHXTIEE 100%

Figure 3. Band structure of two-dimensional photonic crystal for TE mode
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Figure 4. Band structure of two-dimensional photonic crystal for TM mode
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Figure 5. Relationship between initial wavelength and relative humidity
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Figure 6. Relationship between termination wavelength and relative humidity
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Figure 7. Relationship between band width and relative humidity
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