


























dye did not change the refractive index of the solvent. Transmission property could be verified
using a series of DMSO solvent samples with different refractive indices.

The taper was immersed in sample 1 and the spectrum was recorded as Iy (the ratio of the
outputs of the two branches: I/Izzr ). After the taper was cleaned and dried, it was
immersed in sample 2 and the spectrum was recorded as I; (the ratio of the outputs of the two
branches: 1]/l g ). The absorption spectrum was obtained as log /,//; shown in Fig. 10. An
absorption peak around 823nm is evident, however the spectrum will not be the same as the
spectrum of IR-140 because the evanescent wave power fraction is proportional to the
wavelength according to Eq. (8); measured absorption spectrum in the long wavelength region
will be strengthened.

Fig. 10. Measured absorption spectrum for IR-140 in a solution of 20%DMSO0+80%DH,0
using a multimode fiber taper. The spectrum is superimposed by a 5-order best-fit function.

6. Conclusions

A theoretical model of cladded multimode fiber taper using geometric and wave theory was
provided to study its transmission property and evanescent wave absorption. Numerical
analysis was conducted on the effects of taper ratio, refractive index of external medium, and
taper length on the sensitivity of absorption. Compared to uncladded multimode fiber taper,
cladded multimode taper is mechanically stronger and also easier to manufacture. The
sensitivity of absorption is lower than the uncladded one with the same taper ratio especially
when R is small although both can be enhanced using longer taper. Also, the sensitivity of
cladded multimode taper depends on the refractive index of the external medium. When the
refractive index of the external medium is close to the fiber index, the sensitivity will be weak
due to the presence of the cladding. Simple experiments demonstrated that the cladded
multimode fiber optic taper could serve as a chemical sensor with sufficient sensitivity.
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