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Refraction Index Measurement of Transparent Liquid
by Single-Element Interferometer
Luo Wenquan Feng Guoying Du Yongzhao

(Department of Opt-Electronic, Sichuan University, Chengdu , Sichuan 610064, China)

Abstract Refraction index is one of the most important parameters in investigating the thermal effect of liquid
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laser. Interferometer technique is one of the most common types of the refraction index measurement. but it is
[=}

sensitive to disturbances. An experimental method for the refraction index measurement of transparent liquid is
presented, based on the single-element interferometer. The interference pattern is captured by a CCD camera. The
method is simple as well as stable, which can be easily interpreted geometrically
the single-element interferometer is better than the typical interferometer’s.
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The accuracy of the refractive
index measurement is of the order of 10™". Compared to the Michelson interferometer, it replies that the stability of
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Fig. 2 Interferograms at different linear-carrier frequencies. Between consecutive figures, the rotation

angle of the beam-splitter cube is incremented about 0. 02°
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Fig. 3 Schematic of the experimental arrangement
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Fig. 6 Stability comparison of two interferometers. (a) Michelson interferometer; (b) single-element interferometer

4 4k )i

ARSCA T — P R T 00 S AR T S R T
I M7 IR 3 T A S b B A L BT 4 T A T
WIEH, pr e o> B ER 5 . RN AT
VPO K B B 2R R Y A R B AT TR L 44
T2 K A1 DMSO 19§ 05 32 I & 45 5% 6 ¥ 8
10" 5%, [A 3 o 525 30k 1 o T A
B3 T WA RE .

5 £ X W

1 A. Garcia-Valenzuela, M. Pena-Gomar, C. Garcia-Segundo et
al.. Dynamic reflectometry near the critical angle for high-
resolution sensing of the index of refraction [J]. Sensors and
Actuators B: Chemical , 1998, 52(3): 236~242

2 S. Nemoto. Measurement of the refractive index of liquid using
laser beam displacement [ J]. Appl. Opt.., 1992, 31 (31):
6690~6694

3 Deng Guang’ an, Cai Zhigang, Zhang Yuhua e al.. Refraction
index measurement of transparent materials by using diffraction
grating and CCD [J]. Acta Optica Sinica, 2004, 24(1): 99~103
X2z, AR, Kise S5 AT OEAERT CCD W & 3% B A4 R
ProrlJ]. k% FR, 2004, 24(1): 99~103

4 A. Sabatyan, M. Taghi Tavassoly. Determination of refractive
indices of liquids by Fresnel diffraction [JJ]. Opt. & Laser
Technol. , 2009, 41(7) . 892~896

5D. McKee, J. Nicholls, I. Ruddock.
measurement of refractive index [J]. FEur. J. Phys.. 1999,
16(3): 127~134

6 P. Lu, L. Men, K. Sooley et al.. Tapered fiber Mach-Zehnder
interferometer for simultaneous measurement of refractive index
and temperature [J]. Appl. Phys. Lett. , 2009, 94(13). 131110

7 N. Andrushchak, O. Syrotynsky, 1

Interferometry technique for refractive index measurements at

Interferometric

Karbovnyk e al..

subcentimeter wavelengths [ J]. Microwave & Opt. Technol.
Letr. , 2011, 53(5): 1193~1196

8 T. Wei, Y. Han, Y.

miniaturized fiber inline Fabry-Perot interferometer for highly

Li e al.. Temperature-insensitive

sensitive refractive index measurement [ J]. Opt. Express, 2008,
16(8): 5764~5769

9 Li Maohe, Zhang Meidun. Refractive index measurement with
fiber Michelson interferometer [J]. Acta Optica Sinica, 2000,
2009): 1294~1296
ZEM, KER. ADCAEEEIN T WA 9 R0T]. %
F 4R, 2000, 20(9): 1294~1296

10 Li Qiang, Han Guanghui, Xing Mannan e al.. Measuring
refractive index of micro-quantity liquid by focus method [J].
Acta Optica Sinica, 2009, 29(9) . 2468~2472
45 oR, wREME, TS T SE. FH T AN AR A RORG 0 I o i I
RIS RT]. b5 54k, 2009, 29(9): 2468~247

11 Li Qiang, Su Guanghui, Zhang Ruikai & al.. Nondestructive
measurement of refractive index of transparency capillary [J].
Optics and Precision Engineering , 2010, 18(6): 1264~1270
4= B, SROBNE, TRERHL SE. BV T ANE A REDT S S TC B &
[J]. &% # %42, 2010, 18(6): 1264~1270

12 Li Yu. Li Qiang. Sun Licun e al.. Measuring method for
refractive index of micro-quantity liquid [ JJ]. Laser &
Optoelectronics Progress, 2012, 49(2): 021202
A A R, PR AF. D S VRO S R A ik LT .
#obL ke FFa &, 2012, 49(2); 021202

13 Li Qiang, Sun Licun, Meng Weidong et al.. Refractive index of
liquid measured by liquid-core zoom cylindrical lens [J]. Chinese
J. Lasers, 2012, 39(10): 1008005
AR, PhUEAE . WARAR S JTIRCE AR AR R o I B AR T
stR[J]. +@#k, 2012, 39(10): 1008005

14 Wang Jieyu, Tong Zhengrong, Yang Xiufeng & al..
Simultaneous measurement of temperature and refraction index
based on multimode interference and long-period fiber grating
[J]). Chinese J. Lasers, 2012, 39(9): 0905003
FiEE . EIRE, B SF T 28T WK R BDLL er
I BE R A S AR R e QAT ], P Bk, 2012, 39(9): 0905003

15 J. A. Ferrari, E. M. Frins. Single-element interferometer [J].
Opt. Commun. , 2007, 279(2) . 235~239

16 W. M. Haynes, D. Lide. Handbook of Chemistry and Physics
[M]. Boca Raton: CRC-Press, 2010

EERRE: 174

0508005-5



