Baok 1Y

Vol. 40, No. 1
January, 2013

hoE W ot

2013 4% 1 1 CHINESE JOURNAL OF LASERS

B T3 1t T 2 TR R IR RO T A A
SR RS

kEd F2R IFE I % KEL

CIERE TR AR S 2 B SERE I T HOR [ B 2R S8 %8, bt 100081)

WE BT T P T R AR R T AR AR AR B0 2 AT B A S I B R T L% R G R RO A 22 T
SCREATEAT M B 1 0E N AG F A T A B TR IR A AR . BE AT R TINROE AR 5 R0 pas 20 dR A AR 08 22 A X
TEHMF T W LA T 2 PTG A B R A5 R L IF B 75 2000 & 20 50 A& B 1Y B I8 R 25 A4 8BRS 51k 1Y
REFAR T — D BEEGOF RIR S TR R EE . 5 Edlen 22 A9 I0 i LU 5296 45 R WL 7R 44. 0° A GH LR
FABREIED AT 0. 1AL 0 BRSBTS 23 ST S R A I RS A T 50X 107° . B AR SR IE W] N R A 25 AT
AUk ASCHR (3R RS 0 D ML

KW W A AT IR 0 R AR AR B N A5 s AR A s T
hE4SES TP212.14;TN247 XEkARIRED A doi: 10.3788/CJL201340.0108001

Measurement of Air Refractive Index Based on Surface Plasmon

Resonance and Phase Detection by Dual-Frequency Laser Interferometry

Luo Huifu

(Key Laboratory of Advanced Machining Fundamental Science for National Defense ,

Chen Qianghua Wang Sumei Wang Feng Chen Xinhua

School of Mechanical

Engineering . Beijing Institute of Technology . Beijing 100081, China)

Abstract A measurement system of refractive index of air (RIA) based on surface plasmon resonance (SPR) and
phase detection is presented. A heterodyne interference optical path is built and a SPR sensor with self-adaptive
structure for angle shift is applied. Theoretical analyses indicate that the variation of the phase difference between p
and s polarization components of the measurement signal versus that of the reference signal is almost linear with RIA
fluctuation. Thus the formula of RIA measurement is derived. The application of the self-adaptive SPR sensor reduces
improves the sensitivity. The comparison experiments
5X 10°° at the phase
detection precision of 0.1° and the incident angle of 44.0° (which is close to the resonance angle). Furthermore, the

the measurement error by an order of magnitude and greatly

with the method of Edlen equations show that the measurement accuracy reaches less than

measurement system can provide an initial estimate of RIA accurate enough for other measuring instruments with
higher precision.
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Fig. 1 (a) Reflectivity and (b) phase of p and s polarization components of the reflected light versus

the incident angle at SPR condition
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1X107° rad. (a) Before modification; (b) after modification
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Table 1 Values of air parameters and refractive index of each period

Atmosphere connection state

Vacuum state
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T/C H /Pa P /Pa n—1 T/C P /Pa n—1
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2 21.6 1074. 26 101595 2.6741X107* 21.39 140 3.7X1077
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Table 3 Comparison of air refractive index measurement
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