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detection system have been evaluated by calculating the absorbance of standard gas, such as detection sensitivity of

In this paper, a gas detection system using intra-cavity laser spectroscopy technique is designed. It can be

used to measure the concentration of multi-gas. Through analysis of the basic architecture and principle of gas
=]

detection system, the different standard concentration of acetylene gas is measured and the performances of gas
and 0.17% , respectively.

the system, repeat accuracy and measurement precision. The experimental results indicated that the repeat accuracy
of the gas detection system is less than 0.07. The detection sensitivity and measurement precision is less than 0.03 %

fiber laser; gas detection; intra-cavity; acetylene; sensitivity; measurement precision
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Fig. 1 Schematic layout of gas detection based on the intra-cavity fiber laser

3 SEEREN R N r A

T S ARTE 1520 ~1540 nm [t i B A %
W3 JIr LARIFH 4t A A 3 R 4 n] ARSI 2
PR BREE . 5 3CERC10]rh & e S I R A
[vi) o A% SCF AT 3 8 F-P g A8 CBRJE 7 F-P & ok
#5103 Bf v ) of BCAE o A i K S K

e MREPFRAMBGEON 1908 2P
HTRGEMIK . B 2 2 10 SRR A RO,
Forfr 4 A BRI SO I S A 1A 2 2% Sl A IR A i, G
RIS 9 A B Y i

TER 5 £ MR 10 W Wi 0 3 1 il T Brage
grating i SF W JEE AR AT — 7 19 5 1L A RE T 5 K0



2386 2l 5]

oo e 36 &

{8 25 70 50 M R A e v A . R 2 T A
F#, Bragg grating (1% I 1% 52 w5 W7 40 A5, B 0L AT
SR FH i 0r 804 4 T 2 A Ot A TR A 0 v K Ao
B A G 153 A 9K Sl H A R e
KABAN A L LA 5 Y i 2R 0 7T 75 31 2 e i i 0
7B A RO 7 B S 38 A A - B R
AT AR B 2 B SR e

<8 % M —
£5 °r
8 % =20
& _40 L 1 I I I I I I
14 15 16 17 18 19 20 21 22 23
(a) Optical spectrum of acetylene(1%) and Bragg grating
m 20
S
T 10r
- O
5% °r
210 | 1 ]
16.5 17.0 175 18.0 185
(b) Optical spectrum of Bragg grating
_ gé: 20
8E 16
21 ! ! ! ! ! ! ! ! !

20.4 20.6 20.8 21.0 21.2 214 21.6 21.8 22.0 22.2 224
F-P driving voltage /V
(c) Optical spectrum of acetylene(1%)

B2 ZHRAREROLE
Fig. 2 Scanning spectra of acetylene
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Fig. 3 Absorption spectra of acetylene
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Fig. 4 Repeatability of measurement system
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Fig. 5 Least square fitting curve between the average
value of absorption and concentration
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