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Study on characteristics of fiber loop mirror filters
based on tapered fiber optimization

WU Xuemei, DONG Xingfa, JIANG Li, LU Zhengbing
(College of Electronic and Information Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: Combining the optical properties of tapered fiber with the filtering characteristics of fiber loop mirrors, an optical
loop mirror filter structure was put forward based on tapered fiber optimization. The study shows that after adding tapered fiber
into cascaded second-order high-birefringence fiber (HBF) loop mirrors, 3dB bandwidth of main peak of filter output spectrum is
significantly compressed. Quality factor is further improved and can reach about 5.2 easily. The study also shows that after
adding tapered fiber into cascaded second-order HBF loop mirrors, tuning is more flexible in the modulation depth range from

10dB to 35dB and the output waveform becomes more stable. The filtering characteristics of HBF loop mirror were improved, and

the filter is tunable more flexibly.
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Fig. 1 Schematic configuration of second-order HBF Sagnac-loop mirror
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Fig.2 Schematic configuration of two cascaded HBF Sagnac-loop mirrors
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Fig.3 Schematic configuration of two cascaded second-order HBF Sagnac-

loop mirrors
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Fig.4 Schematic configuration of SMF tapered fiber
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Fig.5 Power distribution of fiber
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Fig. 6 Micrograph of tapered fiber

a—waist region b—untapered region
2.2 SEREA M INRIRIK IR IE R R R
B 7 ZRHEELT AL 2K 2 [y HBFLM 318 37 v 45
tRER, el 2 4 3dB MG A% 4 Bos XU St er
(HBF) 2 DHHEGET (2 AMididz il & (PC) 15 58 £
LT (SMF) % i

Fig.7 Schematic configuration of two cascaded second-order HBF Sagnac-
loop mirrors with tapered fiber
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Fig.8  Output spectrum of two cascaded second-order HBF Sagnac-loop
mirrors with or without tapered fiber

a—without tapered fiber b—with tapered fiber
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Fig.9  Variation of output spectrum modulation depth of two cascaded se-
cond-order HBF Sagnac-loop mirrors with tapered fiber
a—modulation depth of 10dB  b—modulation depth of 35dB
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