BAld 2 Hr ot Vol. 41, No. 2
2014 48 2 A CHINESE JOURNAL OF LASERS February. 2014

HeT e R R BDEL et
% 5w R IR W5

Kzt ReEE 7 R

DR RO E B S AL LR B, B 200093
WL KA M5 B OGBS T, Wi L 448 321004
SR TR O S RE M SR 5 . I 200093
CopE TR R SR . g 201900

WE IR T WS E N WDM K FDEL 6 (LPFG) ek 2= 2 S i R . R S) LPFG A& K
£, J2 AR 5 T AR D 1] (4 3 4 [ B 38 3 i8¢ 11 AN 6] 4% 8 B 5T LPFG (9 G Mt JR 39 F — 25 38 3o 6 2 5 ol sl 0 O 2 ¢
LPFG FAEWEN &, i 45 LPFG (W FRAF W 7E SR I 4 Y B A LA . 1T — 4> LPFG & B 2 BRI M8 T —
A~ LPFG, R Z A8 05 B2 19 4 LPFG FRAL I B 3l A 58057 83 25 4% R ge b 11 52 45 1% v 45 R AT 05 1 Ot B v 1545 =
TE{E . S0 HR R P TR 07 I b R £h/ T T R (PAH/PAA I LPFG. i 612 LPFG M%E TiO. /SnO, & & i IE
LPFG %2 5 IR A 5, 528 7% pH {H . NaCl {m&mﬁmwxﬂﬁrmm*A%QE’J%uo JEF WDM f) LPFG
Kotk 2 S i (B BRI 5 85/ (8 51, & LPFG 85 M5 1 rT Al 7 8647 38 H T X 2 6102 BB 2 1 1 43 A 20 =t
KR LR KAWDRL LMl B E M 25w AL E MUSE

FES %S TN253 XERARIRED A doi: 10.3788/CJL201441.0205003

Multi-Parameter Photochemical Sensing Technology of Long-Period
Fiber Grating and Wavelength Division Multiplexing

2,3

Chen Haiyun" Gu Zhengtian® Gao Kan'
"' School of Optical-Electrical and Computer Engineering . University of Shanghai for
Science and Technology . Shanghai 200093, China
? Institute of Information Optics, Zhejiang Normal University, Jinhua, Zhejiang 321004, China
* Laboratory of Opto-Electric Functional Films . College of Science, University of Shanghai for Science and

Technology . Shanghai 200093, China

" No .23 Research Institute of China Electronic Technology Corporation Group. Shanghai 201900, China

Abstract A multi-parameter photochemical sensing technology of long-period fiber gratings (LPFGs) based on
wavelength division multiplexing (WDM) is put forward. Utilizing the wide wavelength space between two resonance
peaks corresponding to two neighboring cladding modes of a uniform LPFG, the characteristic peaks of respective
sensing units in the multi-parameter sensing system are tuned to distribute in the wavelength space discretely by
designing grating periods of different sensor units of LPFG, eroding cladding or depositing films on cladding. There is
no cladding modes interference between LPFGs and the peak shifts induced by the variations of corresponding
parameters are independent, and finally the respective parameters are obtained by directly interrogating the
corresponding characteristic peaks. In the experiment, a multi-parameter photochemical sensing system consisting of
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LPFG coated with polypropylene amine hydrochloride/polyacrylic acid (PAH/PAA) film, thin cladding LPFG and
LPFG coated with TiO,/Sn0O, composite film is set up, which can perform the measurements of pH value,

concentration of NaCl solution and relative humidity (RH). respectively. The sensing mechanism and system

structure of this WDM-based LPFG multi-parameter photochemical sensing technology are simple and the design of

respective sensing units can be carried out independently, which enables this technology to be applied in the

distributed sensing of multiple environmental parameters.
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Fig. 1 Schematic of multi-parameter photochemical sensing system for LPFG based on WDM
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