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Fig. 1 End emission spectrum of the Tm — doped fibre Fig. 2 Schematic diagram of the spectral measurement
pumped by a 788 nm laser diode. The fibre system for the Tm-doped fibre
parameters are: NA = 0. 16, core diameter 18

um, dopant concentration 1000 ppm and fibre

length 3 m
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Fig. 3 Output fluorescent power versus the length of Tm- Fig. 4 Total output fluorescent power versus the pump
doped fibre with a mirror at its far end. Pump pov;'er. Fibre length 27. 6cm, pump wavelength
power is 75 mW. The fibre parameter is the same 788 nm
as in Fig. 1
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Fig. 5 Schematic diagram of the gas detection system Fig. 6 Optical modulation index(OMI) versus
using correlation spectroscopic technique the methane length
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Detection of Methane Gas with Fibre Correlation Spectroscopy, Using
Semiconductor Laser Diode Pumped Tm-doped Fibre Source

Dong Xiaopeng H. O. Edwards* J. P. Dakin*
(Department of Radw and Electronics, University of Science and Technology of China, Hefer 230027
% Optoelectronics Research Centre, Unwersity of Southampton, Southampton SO9 5NH, UK)

Abstract This paper reports results of Tm doped fibre pumped by a semiconductor laser
diode as an optical source for methane gas detection. The spectral characteristics of the Tm
doped fibre pumped by the 788 nm laser diode is studied experimently and the fibre source is
used in a correlation spectroscopy measurement system. With a short measurement cavity of
5.7 cm in length, a system noise level limited minimum detectable gas concentration of
0. 47 % is obtained. This value is far below the lower explosion level (5% ) of methane
gas. Thus it demonstrated the feasibility of using Tm doped fibre as an optical source for
methane gas measurement.
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