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Analysis of Performance on Logarithm-Triangle
Fiber Grating Magnetic Field Measurement
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Abstract In the system of magnetic field measurement based on the polarization properties of fiber grating, the
polarization dependent loss (PDL) is influenced by the structure of fiber grating. From the principle of the
measurement system, the bandwidth and slope of transmission spectrum corresponding to the measurement range and
sensitivity respectively which relate to the grating structure are analyzed. The measurement performance on
uniform, phase shifted, and logarithm-triangle fiber gratings is simulated, which shows that the logarithm-triangle
fiber grating can broaden the bandwidth of PDL peak values and improve the measurement responsibility. The
experiment with logarithm-triangle fiber grating designed by the technology of reconstruction equivalent chirp is
implemented, and the result provides reference for grating structure selected in the measurement system.
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Fig. 1 Transmission spectrum (a) and PDL (b) of ideal logarithm-triangle fiber grating changed by magnetic field
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Fig. 2 PDL (a) and peak values at different magnetic fields (b) of uniform fiber grating with different lengths
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Fig. 3 PDL (a) and peak values at different magnetic fields (b) of phase-shifted grating with different phases
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i

8 b 077 53 A 35 59 S M AR RS e A A B A
TESEAE S 5w S R RS BR A 5C R L 3 200k
AR A2 e A 22 42K D A s Y R O L H R
f14 S A AR e 1 5 2 o X B = A T DG AT L 5 b

-4r ()

Transmission /dB

24+

1546.0 1546.4 1546.8

Wavelength /nm

1545.6

P . Ry i — 25 50 0E B e 5 5 43 BT 1Y) 1
PE AR & 4 rp EE AL A A St A Bt L R AR A
AR 45 5 TR S 80U R B AR T T X R = MR A
JEME R S O s o T AR AT g T S L 5
Sy SE DR E = A TE S % A1 PDL.

3.0 (b)

2.5t

2.0r A
% | /1: A

~ Y
= 15} I
a ]

)
~y Ak
1.0 [neraionprangnom s | Y
1]
(

051

15460 15464  1546.8

Wavelength /nm

G I
1545.6

P58 = IR OB AT e il S i (20 5 PDL 3% (b)

Fig. 5 Transmission spectra (a) and PDL (b) of logarithm-triangle grating without magnetic field
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