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Optical fiber evanescent field sensor based on new type D-shaped fiber
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Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: In order to improve the sensitivity of D-shaped optical fiber evanescent field sensor, the con-
struction and manufacturing methods of the sensor were studied and the construction of sensing fiber
was improved. By increasing the grinding depth for D-shaped optical fiber, enlarging the effective de-
tecting area of sensing fiber and letting the energy of evanescent wave field interact with the analyzed
substance directly, the sensitivity of the sensor was improved greatly. D-shaped fiber was fabricated
by a new machine grinding method,so that the quality of fiber surface was improved and the produce
cost was reduced. Experimental results show that the sensitivity of new sensor has improved by three
order of magnitude as compared with that of original D-shaped fiber sensor,and is about 1. 2 times that
of the open-path cell sensing with the same optical paths length. The sensor’s sensitivity is 0. 043 5
when detecting methylene blue solutions, the lowest concentration can be sensed to the order 10’
mol/L. It proves that the new sensor has a higher sensitivity and can be used in real-time detection.
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(a)Schematic of config-

uration of previous

D-shaped fiber

(b) Schematic of config-
uration of new desighed

D-shaped fiber
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Fig. 1 Schematic of configurations of two kinds of D-
shaped fibers
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Fig. 2 Penetration depths of evanescent fields of two

types D-shaped fibers
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Fig. 3 Cross-section of the fiber glued on clamp

K4 WHELFM DIELLT
Fig. 4 Finished D-shaped fiber
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Fig. 5 Schematic of D-shaped fiber with light on
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Fig. 6 Schematic of end face of D-shaped optic fiber
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Fig. 7 RFM photo of polished sensor surface
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Fig. 8 Sketch of experiment set-up
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Fig. 9  Absorbencies of methylene blue against con-

centrations
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Fig. 10 Response time of sensor
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Original spectra obtained with different

methylene blue concentrations
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