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Refractive Index Measurement with Fabry-Perot Interference Wavelength
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Research Center , Wuhan University of Technology, Wuhan, Hubei 430070, China)

Abstract A technique for accurate measurement of the refractive indexes of liquid and gas was proposed. The
approach, based on Fabry-Perot (F-P) interferometer and using the central wavelength of transmission spectrum to
elicit the measurand, essentially eliminates the errors aroused from light source fluctuation. Such a system was
developed. The optical signal was transmitted through fibers, and a tunable optical filter is used to collect the
sensing data. Using the test data of refractive indexes of a set of alcohol solution with different concentrations, the
analytical relation between refractive index and central wavelength of transmission spectrum was educed with least

squares linear regression method, the regression error is less than 0. 00005. Refractive indexes of distilled water and
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acetone were measured respectively; the measuring error is no more than 0. 0001.

Key words sensor technique; refractive index; Fabry-Perot interferometer; data regression

1 5 &

Pt REVFZ TR LR EM B R
B —AS R TS B e F M L4 AR
55 FRNEAE LR — B, T L 0 2% 0k Y 95
IR SR A S A R A BOHEAR A 45 SE B BE A R A
8. BEAMIT G FRAE H H R T b I B B I Rk
ROEE B R AR . R I VAT B AR A S 2 B DL 3T
S OCRER A T ACSE , FL B B B AR L HA R
1 AL B R — B R BAR BER

ASCEI T —F A A B T 8 B AR/ <
BT ROERARE —GFEAE-MP (F-P)E

Y f5 B #3:2002-11-07;; WBE 2 H #:2003-01-06

BAG, ZARBEAMTRHA D XA FP THAR
GU3F B TR B B AR 5 BEAT WA/ R R &
TH BR T G VR B 3l %k ) B2 45 3R A R e, T S B R
FORE BRI R 5 2) HHEAIA PIN 3472 B 5 ik
6 R Gty B AT EE 25, HOT BRI fE3) F-P A%
BAGNICF ARG, BA YU BT 0. W 65 it 55 4
R BT

2 WERGHIT

2.1 FPEREHEEATRITHRAXE
W5 F-P T8 T Wk, R KRR aF

EEE T B A965—) . B ABEEAXNMALBIBFRA B, FRNFFEREAR R FRAEEFETEHIR. E

mail ; rxwei@mail. whut. edu. cn



552 2l B

b X 30 %

AL, W A S A [ 8 CE Ml H 2 0 BidkiR
T O HTERRTY, HHERENICELEN
A FE LR E PR A B IR K 7 = 0 Bif X 28
A TR
2nd = kA, @D)
HH n,dykyde 0500 F-P BN A R 4T 5 &, F-P
A, THRRMT W OB .
B F-P TWAUEANN BB ITH R no A, 5H
XoF 5 B BT PR RO Ak T R (1) AR
TR 5T WIEPOERKA ZEHRR WS TR
k) R
n= (ny/A)A 2
B KA H, X2 R TR TR FP T
AT 5 37 5 0 o O P B AR AL 5 R LA B AT S R Y
AR R
2.2 RGHEMEEIT
AR I 1 iR, &S L, L, IR
SYEE K A/ OB ET 4R, 2B AR BT
TEW RSB B T ¥ . etk Bas 45 2 1%
LR, BEHLE RS THWEANNRITHEER, £

TSk BB, — O T B R IE 2 B A P AT B N [ il
BE, R R G A 2R s 55— 07 T B ARAE AR Bk P o A

32 B9 Y181 77 B R R » B B SR R UL BE AR MR B S
PAPRAE A2 IRk B K AR 1

SM fiber L, reflector [, SM fiber

=S

sensing house

B 1 e F-PAEARTHNSHREE

Fig. 1 Schematic diagram for fiber F-P sensor
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Fig.2 Schematic diagram of measurement system
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Fig. 3 Regression curve of test data
®1 ZERHASEE(T=25C)
Table 1 Regression data
Wavelength (A —1297)/nm  17.007  15.480 13.940 12.336  10.672 8.926 7.076 5.129 3.084
Nominal refractive index ~ 1.34953 1.34792 1,34635 1.34470 1.34300 1.34120 1.33930 1.33730 1.33520
Regression refractive index 1.34954 1.34797 1.34639 1.34474 1.34302 1.34122 1.33931 1.33731 1.33521
Absolute regression errors  0.00001 0.00005 0.00004 0.00004 0.00002 0.00002 0.00001 0.00001 0.00001

F2 WEXRLER(T=25C,1=1310 nm)
Table 2 Test data

Items| Test number Average Max difference
Solution 1 2 3 4 5 refractive index | between test data
Pure water 1.3329 1. 3335 1. 3325 1. 3338 1. 3340 1. 33334 0. 0015
Acetone 1. 3598 1. 3602 1. 3596 1.3610 1. 3603 1. 36018 0.0014
R3 UHARAFUELHLER(T=25C,1=1310 nm)
Table 3 Test data of improved system
Items| Test number Average Max difference
Solutions 1 2 3 4 5 refractive index | between test data
Pure water 1.3329 1. 3330 1. 3329 1.3329 1. 3330 1. 33294 0.0001
Acetone 1. 3591 1. 3590 1. 3591 1. 3590 1. 3590 1. 35904 0.0001
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