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Comb-Filter Based on Mach-Zehnder Interferometer Using
a Twin-Core Fiber

Fan Linyong Jiang Weiwei Zhao Ruifeng Feng Suchun Pei Li Jian Shuisheng
(Key Laboratory of All Optical Network and Advanced Telecommunication Network, Ministry of Education ,
Institute of Lightwave Technology . Beijing Jiaotong University, Beijing 100044, China)

Abstract A comb-filter based on Mach-Zehnder interferometer (MZI) is experimentally fabricated by splicing a
section of single mode twin-core fiber (TCF) between two single mode fibers (SMFs). The wavelength spacing
between the adjacent transmission peaks of the transmission spectrum of the device versus wavelength, the length of
the TCF and the effective index difference between the two cores are analyzed. When a wavelength is chosen, the
wavelength spacing between the adjacent transmission peaks is proportional to the square of the wavelength and
inversely proportional to the product of length of the TCF and the effective index difference between the two cores.
The insertion loss, the flatness of the transmission spectra and the extinction ratio of the fabricated comb-filters are
tested and analyzed. The insertion loss of the device decreases effectively by tapering the splicing regions between
the SMFs and TCF. The device with insertion loss about 7 dB is obtained and comb-filter with extinction ratio about
13 dB are obtained. The comb-filter with maximum peak power difference as low as 1.59 dB is also obtained. This
device is simple and compatible.
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Fig.1 (a) Schematic diagram of the comb-filter based of MZI using a TCF, (b) cross section micrograph of the

TCF used in the experiment
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Fig. 2 Transmission spectra of the fabricated comb-filters with different lengths of TCF
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Fig. 3 Relative transmission spectra of the fabricated comb-filters. (a) splicing regions between the SMF and TCF

without tapered, (b) splicing regions between the SMF and TCF which are tapered
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Fig. 4 Relative transmission spectra of the fabricated comb-filters with different lengths of TCF
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