H 436 H3 M ' il ot Vol. 43, No. 3
2016 4F 3 J CHINESE JOURNAL OF LASERS March, 2016

HT2AEOE TR DEL A S F I g 2 B0 20 TR
BA% 2 ¥ I R 4 IHA RAA M

At 5 R 3 AR 5T BT, AL 5T 100094

TE ORHA SO TR R G I 5 A S e T MO LR A SR S 5 R, SR B U R L U
il 2% SRR S m 5506 T A AOGEE 10 05 12 B0 20 W e AR v 2R . B AT s WO T A
LT MR T RAHIR T B M5 19 35 S0 o AR e e A o, s o) B A0 R R I R S R A PSR 58 LA A
S 2K (DFB) B A8 5 (00 B0 B , B2 s R RS BB o 0 6 2 2 AR O 9 U SO MG 26 48 5 L 9 5 1R 2 0 R O IS
28 (HITRAN) B 22 B5008 Xt Lb 300 5296 25 3R o SR TG AT G468 I 2R 46, 10 Ak R il 2 8, 3R A 0S5 25 4000k B (R4
TRFL BN 6.74x10°(30),

KRR OGIEF R RML IR A BT AL RS R A X

RESES TN2 SCERARIRED A

doi: 10.3788/CJ1.201643.0305001

High Sensitivity Ammonia Gas Detection with Hollow-Core Photonic
Bandgap Fibers Reference Gas Cavity

Feng Qiaoling Jiang Meng Wang Xuefeng Liang Hu Wang Congying
Liang Tongli Yu Wenpeng
Beijing Institute of Aerospace Control Devices, Beijing 100094, China

Abstract A system based on quartz enhanced photo— acoustic spectroscopy technique is investigated for
trace ammonia gas detection. And hollow—core photonic band-gap fiber is introduced as reference gas cavity
for high accuracy and sensitivity. The reference gas cavity is consisted with a 5 m long hollow-core photonic
bandgap fiber, which filles with ammonia gas and splices with single-mode optical fibers at both ends. Modes
interference is analyzed to obtain transmission spectrum with low interference noise. For improving detection
accuracy, gas filling time and pressure are controlled in filling procedure. Ammonia absorption line width in ref-
erence gas cavity of hollow-core photonic bandgap fiber is measured, and compared with the high—resolution
transmission (HITRAN) database data. By this method, wavelength of distributed feed back (DFB) laser is
locked accurately. Quartz enhanced photo—acoustic spectroscopy system is used for ammonia detection with
optimal modulation parameters, which yields that a noise equivalent concentration (namely volume fraction)
of ammonia is 6.74x10°° (3 o).
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Fig.1 Microscope images. (a) HC—PBF section; (b) splicing with single—mode fiber
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Fig.2 (a) Transmission spectra of HC-PBF samples with different lengths; (b) Fourier transforms of the spectra
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Fig.3 Absorption spectra of ammonia. (a) Theoretical simulation spectrum; (b) experimental texting full spectrum;
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Fig.4 Schematic of quartz enhanced photoacoustic gas sensor
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