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Abstract: The optical microcavity has high Q factors and high sensitivity, and has a good application prospect in
high-precision biosensing. In order to deal with the problem that the Lorentz fitting algorithm cannot fit the asymmet-
ric waveform and the splitting mode waveform of the optical microcavity, the implicit function model algorithm is
proposed. Firstly, according to the method, the template waveform was established and operated by panning and
zooming.Then the parameter values were optimized by the Levenberg-Marquardt (LM) algorithm. Finally, data fitting
of symmetrical waveform, asymmetric waveform and splitting mode waveform could be achieved. Through con-
structing the data acquisition system of optical microcavity, the Gauss, the Lorentz and the implicit function model
algorithm were used to fit the experimental data of different refractive index of solutions. The results show that MSE
of the implicit function model algorithm is one order of magnitude lower than other two algorithms, and has a coeffi-
cient of determination (Rz) of 0.99. The resonant frequency error of implicit function model algorithm is the smallest,
the resonant frequency of implicit function model algorithm is the largest, and the sensitivity of implicit function model
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algorithm is the highest. Therefore, the fitting effect of the implicit function model algorithm is better and it can effi-

ciently improve the sensitivity of the optical microcavity.
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Fig. 1 The schematic diagram of implicit function model
algorithm diagram.
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Fig. 3 The experimental device of optical microcavity. (a) Diagram of the experiment setup. (b) Photograph of the

MBR coupling with a fused fiber, taken by microscope.
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A1 & B, TR HAER IS Fk R 0 k.
Table 1 The comparison of frequency detuning among Gauss, Lorentz and implicit function model algorithm.
Actual frequency Frequency detuning/GHz Frequency detuning error/GHz
Solution
detuning/GHz IFM Gauss Lorentz IFM Gauss Lorentz
DMSO RI=1.3526 -18.72 -18.7196 -18.7192  -18.7181 0.0004 0.0008 0.0019
Glucose RI=1.3587 -13.82 -13.8226 -13.7944  -13.7999 0.0226 0.0056  0.0001
Glycerol RI=1.3511 -17.76 -17.7703 -17.7931  -17.7949 0.0103 0.0331  0.0349
A2 &, B EATE R SR ok AR B
Table 2 The fitting degree of Gauss, Lorentz and implicit function model algorithm.
MSE R
Solution
IFM Gauss Lorentz IFM Gauss Lorentz
Average 3.37x10* 53%x10° 5.38x10° 0.998075 0.970083  0.96955

A3 . B, BBRHARR A F R RAUE 69 AR

Table 3 The comparison of sensitivity among Gauss, Lorentz and implicit function model algorithm.

Frequency detuning

Frequency detuning/GHz Sensitivity /nm-RIU"
Solution RI offset/GHz
IFM Gauss Lorentz IFM Gauss Lorentz IFM Gauss Lorentz
1.3430 -19.2211  -19.2335 -19.2395
DMSO 0.6421 0.6087 0.6373 0.31089  0.2947  0.3085
1.3478 -18.5790 -18.6248 -18.6022
1.3600 -13.8210 -13.7969 -13.7908
Glycerol 1.4545 1.4446 1.4382 0.1888 0.1876  0.1867
1.3690 -12.3665 -12.3523 -12.3526
1.3495 -17.7715 -17.7726  -17.7555
Glucose 1.5317  1.5299 1.5125 0.2094 0.2092  0.2068
1.3665 -16.2398 -16.2427 -16.2430
Y5 = e ARG, HIAILEYART 099, mEAN&E
1Y - ZERAIER R, D IUE T R R B AL A
MSE = =3 (fremp) = F (V) (31) o - "
N i=l J_ELA[E'—JO
WAL HIZR ALK BB A% 52 1) VRS A 4 A 177 52 T 22 Ak
R _1_SSE (32) ARG R BUE, X (1), R@uITE, &l e
MSE 25 AR PR BRI B AN R T A R R . A

T I B R AR TS G 9 dHFRIEE
it A 38 751 25 (MSE) FHUA- 0 BE (R Y L Ase 4 SR
=2 PR,

F 2 B, IR ZE RN PR B B SE 2 L
K REERHIIR WIS MSE F1 R AT H AT LR
B, B R BRI L RS AR 25 A MSE /N 1

708

IR RS A R UE LS R AN 3 fs.

M2 3 . IS 2L B R BRI Bk LA
NI ST SR AR R | IR i B ek A R
USSR AT, FReREUSR BL AT R AL ek
X L AT R AR A B B de A, AHR ) R U fe sy, 40
H 4 0.31089 nm-RIU"', 0.1888 nm-RIU" . 0.2094



DOI: 10.3969/j.issn.1003-501X.2017.07.006

nm-RIU" . AT DL pR BB R SR v RE A o REUEE

4 % B
AR R . VA0 2R R B Pl 5 R

TS R R , SRR BRI 5 PR A
Wil , AU b, Skl siod i 2
PRSI MSE Sy 10 0, UG TR EE A%
T 099, HKMER TR, WEETE, BEBIRIH
B RIFRUBTE . AR FRBTE A 2BEAPIOE . &
FHES PRERAR LR H RIERRIR N, IR SET
L TE AR O TR A= 0 1A o3 4 3t T AT SR A
o IS SRR AR S — AT SRR R R B, B
FHAS RIS $1 H PO B pRASR R SA I R AU, 951
Wi IR TEASIN ) R LR, SRR
PRA R RVE RES S v REUE . B 1ol ek i Al
PR AR AR B B B 5 5 AT T2 BB

ATt
S l=

TR AA THH (2X2015000803) ;T K
SRR AT H (XYL15023); FSemispfsisr; Wir
A HREAFE 4 (Q16A020002) % BT H .
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