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An optical fiber sensing probe developed by deep hole drilling using a short
wavelength femto second laser

WATANABE, Kazuhiro
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This work has developed a micro probe cell for spectroscopic analysis which
is built in an fiber optic line by means of Ti-Sapphire 400-nm femto second laser processing. Laser
operation has been successfully tuned to produce a required through-deeﬁ hole with a small diameter
of a few micrometer, perpendicular to the optical axis of fiber line. The laser processing was made
with changing exposure time, pulse frequency, pulse energy, focal position and numerical aperture
condition to obtain a required hole shape conditions such as depth, diameter, shapes(straight or
cone), and inner surface roughness in the deep hole. As the result of this work, efficient deep hole

drilling has been successfully established with a 400-nm laser energy of 30 y J, pulse frequency of
1kHz, and exposure time of 0.3 second (300 total pulses) to make the micro probe cell on the fiber
line. Gold nano particles were introduced into the probe in the form of solvent, with resulting the

gold LSPR spectrum.
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0.1 wt% = 0.005 mol/L
1 0.5wt% = 0.025 mollL
+ 1.0 wt% = 0.051 mollL
: 2.0 wt% = 0.101 mol/lL
3.0 wt% = 0.152 mollL
; 4.0 wt% = 0.204 mol/L
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