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Design of Sagnac loop filters based on sampled gratings

WANG LuOWU XiangnongOTAO JianhuaQl WANG Guanghkun
OCollege of Informationtd Mechanical and Electrical Engineeringl] Shanghai Normal University[dShanghai 2002340 Chinald

Abstractl] To explore new structures of comb filters[Ja new Sagnac loop filter based on the sampled fiber Bragg grating was
proposed. Using the theory of Jones matrix[] the theoretical model of filter was established. Theoretical analysis and numerical
simulation of transmission spectra of the proposed filter were carried on. By choosing the different value of the sampled fiber
Bragg grating length LOoptical fiber ring arm length difference ALOand the sampling period PO six kinds of narrow-band comb
transmission spectrums with discrete spectral lines[] high reflectivity[] and equal interval can be obtained. The spectrums have
good wavelength selectivity and good channel isolation. The simulation results show that this filter can be used in the multi-
channel narrow band filter of the wavelength division multiplexing system[]dual-wavelengthfiber laser[]and the distributed sensing

system[Jetc. It provides a certain reference for the filter combining fiber Bragg grating with the structure of the Sagnac loop in

research and application.
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Fig. 1  Structure model of the sampled fiber grating
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Fig.2 Schematic of Sagnac loop microwave photonic filter with the sampled

fiber Bragg grating
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Fig.3 Transmission spectrum of filter when L = 120mm[P =1.0mm[CAL =

0.9mm
1.0
a
= 0.8F |
=S I
é 0.6~ Il
.4 Il
E |
Z 04 05 | \
g |
0.2+ 0,0 M] , .
1'50.? 15&0.5};155 }
00 I P | SN . {
1547 1550 1553 1556
0 wavelength/nm
b
|

—40}

insert loss/dB
t
(=]
=

S —

I

1547 1550 1553 1556
wavelength/nm

-60

Fig.4 Transmission spectrum of filter when L =120mmP =1.0mmCAL =
2.4mm
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Fig.5 Transmission spectrum of filter when L = 60mm[P =0. 5mm[AL =
0.2mm

Fig. 6 Transmission spectrum of filter when L =30mm[P =0. 4mm[AL =
0.2mm
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Fig.7 Transmission spectrum of filter when L =30mm[P =0. 3mm[AL =
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Fig. 8 Transmission spectrum of filter when L =25mm[P =0. 2mm[AL =

0. 1mm
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