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Development of new optical sensing sensor using bent optical fiber

SUEHARA, Ken-ichiro
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To develop the new optical sensing tool using bent optical fiber, we tested the
basic performance as the optical sensor. The attenuation ratio through into the bent fiber between
reference materials (air or water) and the sample solution was measured. As the result, this sensor can
be obtained about the information in conformity with Lambert-Beer"s law because the logarithmic
attenuation ratio is _proportion to the percent concentration of mass of the solution. Next, we applied to
measure the bio-chemical reaction and kinetic behavior of the sugar uptake phenomena of a suspension of
Arabidopsis cells was detected using this sensor system by amplifying the output by an differential
amplifier electronic circuit. The spectrum information of the aqueous solution of the pigments can be
also acquired. The great potential of the application possibility of the sensor was provided.
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BRE BE Brix%  factor
[mol/L] 5

[wt%]  [g/lcmT]
0.125 4.2 1.01 4.2 0.9689
0.250 8.3 1.03 8.3 0.9425
0.375 12.3 1.04 12.3 0.9159
0.500 16.1 1.06 16.1 0.8901
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x2 WE-IEKBR

- Suc E/LEE NaCl E/LEE Suwc BEEHE NaClBEEBEHE BEREE . BERCEE
HEE o [mol/L] [Wt%] [Wt%] gemy S gy factor
SuctNaCl _ 0.000 0.50 0.0 2.9 1.00 36 439 09861
0.000 1.00 0.0 5.6 1.02 67 770 09774
0.000 2.00 0.0 10.9 1.04 127 1347 0.9562
0.000 4.00 0.0 20.4 1.07 231 1951 09134
0.125 0.50 41 2.9 1.15 77 398  0.9604
0.125 1.00 41 56 1.01 107 710  0.9512
0.125 2.00 3.9 10.7 1.03 164  11.96  0.9312
0.125 4.00 37 20.1 1.05 265 17.90  0.8865
0.250 0.50 8.2 2.8 1.09 115 375  0.9327
0.250 1.00 8.0 55 1.16 145 674  0.9238
0.250 2.00 7.7 10.6 1.03 200 1134 0.9038
0.250 4.00 7.3 19.8 1.05 298 1644  0.8590
0.375 0.50 12.1 2.8 1.07 154 343  0.9065
0.375 1.00 11.8 5.4 1.11 183 610  0.8968
0.375 2.00 11.5 10.4 118 236 1020  0.8759
0.375 4.00 10.8 19.6 1.04 33.0 1480  0.8314
0.500 0.50 41 2.9 1.06 192 313 0.8806
0.500 1.00 41 5.6 1.08 219 552  0.8708
0.500 2.00 3.9 10.7 112 270 929  0.8492
0.500 4.00 37 20.1 1.19 361 1332  0.8057
Water 1.06 0.0 0.06x10*
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