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Angle Shift and Phase Detection
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A surface plasmon resonance (SPR) sensor with self-adaptive structure for angle shift is presented.
Combined with phase detection, a measurement system for the gas refractive index is designed. The theoretical
analyses indicate that the factors which affect the response of phase detection and measurement precision are the

adaptive SPR sensor reduces the measurement error by one-order of magnitude and greatly improves the sensitivity.
reaches 10™° order.
Key words

The thickness of the gold film is designed and the error which results from the nonlinearity between the phase
phase detection

difference of p and s polarization components of the reflected light is evaluated as well. The comparison experiments
OCIS codes

incident angle of the laser beam, the thickness of the gold film and the nonlinearity between the phase difference of p
of measuring the refractive index of air show that the accuracy of the gas refractive index measurement system

and s polarization components of the reflected light and the refractive index of gas. The application of the self-
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Fig. 1 Schematic of the gas refractive index

measurement system configuration of SPR sensor
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Fig. 2 Curve of relation between the phase of the reflected light and the incident angle on SPR condition. (a) Kretschmann

excitation structure;

(b) relation between the phases of p and s polarized components of the reflected

light and the incident angle
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Fig. 5 Error of gas refractive-index measurement when

the shift of incident angle is 1X 10 ° radian
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Fig. 7 Error of gas refractive-index measurement when the shift of incident angle is 1 X 10

° radian (44.2°). (a) Before

modification; (b) after self-adaptive modification
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Fig. 8 Schematic of SPR prism with self-adaptive structure for angle shift. (a) Front view; (b) vertical view;

(c) optical path analysis of the self-adaptive SPR prism
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Table 1 Values of air parameters and refractive index of each period

) Atmosphere connection state
Period

Vacuum state

T/C H /Pa P /Pa n—1 T/C P /Pa n—1
1 21.5 1079.73 101595 2.6748X107" 21.46 140 3.7X1077
2 21.5 1079.73 101595 2.6748 107" 21.56 140 3.7X1077
3 21.5 1079.73 101595 2.6748X10" 21.59 140 3.7X10°7
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Ag /(%)
Period Item Atmosphere Ap—Ago /() Sri/ () Ao /(%)
) Vacuum state
connection state
1 Averagzeﬁﬁfofjmd“d 174.169 (0.03) 183.871 (0.03) 9.702 —36323  183.87
2 Averagzcvvﬁfogmndard 173. 8565 (0.03) 183.540 (0. 05) 9. 683 —36253  183.54
- Average value (standard — 36288 183. 38
deviation) (49.5) (0.23)
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