Accepted Manuscript =

Title: Photonic Crystal Fiber Long-Period Grating Absorption SENSORS ¢
Gas Sensor Based on a Tunable Erbium-Doped Fiber Ring ACTUATORS _
Laser g

Author: Shijie Zheng Masoud Ghandehari Jinping Ou

PII: S0925-4005(15)30390-7

DOI: http://dx.doi.org/doi:10.1016/5.snb.2015.09.083
Reference: SNB 19068

To appear in: Sensors and Actuators B

Received date: 30-7-2015

Revised date: 14-9-2015

Accepted date: 16-9-2015

Please cite this article as: S. Zheng, M. Ghandehari, J. Ou, Photonic
Crystal Fiber Long-Period Grating Absorption Gas Sensor Based on a Tunable
Erbium-Doped Fiber Ring Laser, Sensors and Actuators B: Chemical (2015),
http://dx.doi.org/10.1016/j.snb.2015.09.083

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.snb.2015.09.083
http://dx.doi.org/10.1016/j.snb.2015.09.083

Photonic Crystal Fiber Long-Period Grating Absorption Gas Sensor Based on a Tunable Erbium-
Doped Fiber Ring Laser
Shijie Zhengl’z’*, Masoud Ghandehari’*, Jinping Ou’

'Key Lab of Structures Dynamic Behavior and Control (Harbin Institute of Technology),
Ministry of Education, Heilongjiang, Harbin, 150090, China

?School of Civil Engineering, Harbin Institute of Technology, Harbin, 150090, China
*New York University Polytechnic School of Engineering, Brooklyn, NY 11201, USA
“Center for Urban Science and Progress, Brooklyn, NY 11201, USA

*Corresponding author: Tel. +86-451-86282095

E-mail: zhengshijie@hit.edu.cn

Abstract: It has been a persistent challenge to quantify gas emissions from industrial byproducts
and warfare agents for environmental protection purposes, especially to detect multiple gas
species using one device with high sensitivity and selectivity. To overcome this issue, a photonic
crystal fiber (PCF)-based spectroscopic absorption sensing platform is proposed. We combine
the PCF and long-period grating (LPG), two fundamental elements of fiber optics, into one
functional unit to investigate the coupling properties of various PCF cladding modes. Further, we
synchronize the PCF-LPG with a tunable Er-doped fiber ring laser into a thermo-stable and
compact absorption spectroscopic sensor as a proof-of-concept for gas sensing. Because the Er-
doped fiber ring laser can be tuned within the C-band wavelength, multiple gases can be
recorded with the absorption spectra in one sensing operation. As a demonstration, the sensor
was tested in NH; with multiple gases combined, a sensitivity up to 17.3 nW/ppm was achieved.
The PCF-LPG-based gas sensors are easy-to-fabricate, cost-effective, and can be used in various

applications where conventional fiber-optic sensors are not applicable.
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