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Measurement of temperature and concentration sensing
characteristics based on dual-grating cascade structure
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Abstract: A dual —grating cascade structure based on long period fiber grating (LPFG) cascaded with
fiber Bragg grating (FBG) for temperature and concentration measurement has been proposed. The
proposed fiber sensor was cascaded by LPFG micromachined by the femtosecond laser and FBG, and the
transmission spectrum has two valleys, namely FBG valley at 1 551.9 nm and LPFG valley at 1 560.5 nm.
The temperature and concentration sensing characteristics of the proposed sensor were measured at 30-50 C

and 3% -30% , respectively. The experimental results show that when the temperature rises, the FBG
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shows red shift with increasing wavelength, the sensitivity is 26.36 pm/C, and the linearity is 0.950 8;

on the contrast, the LPFG shows blue shift with decreasing wavelength, the sensitivity is —24.55 pm/TC,

and the linearity is 0.914 2. When the temperature falls, the FBG shows blue shift with decreasing

wavelength, the sensitivity is 25.00 pm/C, and the linearity is 0.945 8; the LPFG shows red shift with

increasing wavelength, the sensitivity is —21.82 pm/®C, and the linearity is 0.921 2. The FBG is not

sensitive to the concentration variation. When the glucose concentration rises from 3% to 30%, the

LPFG shows blue shift with decreasing wavelength, the sensitivity is 196.36 pm, and the linearity is

0.956 5. The proposed sensor has high sensitivity and good linearity for dual-parameter measurements.
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cascade structure

H F LPFG (¥ & I 15 1, 1% 0K 4F 1% k4% ok
TN B A B A o AR A A R,
FBG I & f & & 1 551.9 nm H {f £ {7 & K 45,
LPFG J 2 4> 314 1 560.5.1 581.8.1 587.8 nn , %}
A A AR A B O UK . 5255 1 B FBG il LPFG (1
e AR AR Ry R A5, %o R A I A TR RS AT A R, 58 IE
PSR ER O PYE 3 E Y R

0917006-3



bk TR

% 9 i

www.irla.cn

% 46 %

3 WS HHFHE

3.1 BEHMH

Sk AR IE S 6 B BT 1 3 B S R, SO R
Py e e i 25 Ty v ) 2055 P9 58 B

¥ LPFG 9Bk FBG Yt £F £ 8 45 ¥y [ & 75 K ¥
R b, 8 ORGSR 4% B T AT I AR R R R . R F
) A B 1 2R R Y R B R B R F 50 Ci 41 i
Gy R , CRE D B S B R 30~50 T, 4K 2 CL 1
T B A 1 S 06 T S b G A A L R A% R 2 1
e KA B8

Fh I i AR RO M G B 45 4 3B G s an | 2 i
L o B 2(a)2h 1551~1 565 nm i 1 ] P 7 S
T B AR TR, A S T, o B BGE B E 30 C |

-31
(@)
'*-g._\
g -36
z 0.6 nm
§
E 41}
—30°C—32°CG—34°C—36°C
38°C—40°C 42°C—44°C
46 —46°C—48°C—50°C
1551 1 555 1559 1563
Wavelength/nm
-32
-33
m
2
=
7 =341
=
3
s
-35
Tendency
-36 . .
1.551 1552 1553 1554
Wavelength/nm
-44.0
m -44.4
=
2
2
3
= -448 +
Tendency
-45.2 L L
1559.5 1560.0 1560.5 1561.0
Wavelength/nm

Pl 2 TH i i UG B 20 006 25 4 3 5 O 3% 1
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