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Study on the Effect of Intensity Modulator Bias Voltage on Pulsed Fiber Loop Ring-down Spectroscopy
LEJEL
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Fiber loop ring down (FLRD) technology has been widely used to detect many physical quantities such as
temperature and pressure for the past few years, with low cost and large-scale multi-function sensor
network improvement [1]. In the previous paper, researchers usually focus on laser source or sensor head to
improve the accuracy. However, in this paper, we provide a new point, bias voltage, to optimize the
precision of the pulsed fiber loop ring-down system. Figure 1 shows the experimental setup of the system.
Figure 2 shows an example of the photodiode detector output with exponentially decaying signals in a
nonresonant experiment. However, an apparent fluctuation in the decay significantly impacts the result.

Coincidentally, we found it caused by the bias voltage of the intensity modulator. Figure 3 shows the

FEEOEGAYERAETHIEES BETHRE (2022 FUERAE HERFrV /IR & AVTMY)

REA¥ LOM #FH! B =B

£y b

43y, WFT EA'

E-mail: qu@cntp.t.u-tokyo.ac.jp

exponential decay with the correct bias voltage. Figure 4 plots the loss of the system.

Fiber

Amplifier EPC 1

[0.00)

N

Intensity
Modulator

Waveform
Generator

Waveform

Generator

9

Photo
Detector

Laser

DFB CW

o
o
=)

o
o
@

Voltage (V)
o
e

o
o

-0.

o
o
@

o
o
)

Fig.1 Experimental diagram

o m.mwmm—

E -

Coupler

Oscilloscope %

0.035

0.03

0.025

0.02

0.015

9:1

0.01

0.005

Fi

)

Loss [dB]
o
S

o
o

o
o

o
®

01 . .
0 1 2 3 4
Time (us)

(3]
o
IS

S)

Fig.3 Exponential decay of nonresonant experiment
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