
 

 

Parallel Fabry-Pérot interferometer in suspended twin-core fiber 
 

Ricardo M. Andréa,b*, Jens Kobelkec, Kay Schusterc, Hartmut Barteltc, Manuel B. Marquesa,b, 
Orlando Frazãoa 

aINESC Porto, Rua do Campo Alegre 687, 4169-007 Porto, Portugal;            
bDepartamento de Física da Faculdade de Ciências da Universidade do Porto, Rua do Campo Alegre 

687, 4169-007 Porto, Portugal 
cIPHT, Institute of Photonic Technology, Jena, Albert-Einstein-Str. 9, 07745 Jena, Germany 

ABSTRACT   

Small sections of suspended twin-core fiber are used in reflection configurations to create two parallel Fabry-Pérot 
cavities. Situations where both cores are excited and where only one core is excited are analyzed and compared. When 
both cores are excited, two parallel and equivalent cavities are formed and an interference pattern with higher visibility is 
obtained. The structure is also characterized with respect to temperature and a sensitivity of 12.4 pm/K is achieved. 
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1. INTRODUCTION 
Twin-core fibers, also known as dual-core or two-core fibers, were first proposed as strain sensors in 1981 [1]. Their 
intrinsic coupling properties lead to femtosecond all-optical switching nonlinear couplers [2]. In optical sensing, 
temperature sensors were demonstrated [3]. With the advent of Photonic Crystal Fibers (PCF), several twin core fibers 
were developed such as twin-core fibers with alveolar air cladding [4] and twin-core photonic bandgap fibers [5]. Hybrid 
twin core fibers where light is guided by total internal reflection in one core and by bandgap guidance in the other were 
also proposed for wavelength-selective coupling [6]. More recently another type of microstructured twin-core fiber was 
developed, the suspended twin-core fiber was developed. A suspended core fiber is one where the core appears to be 
suspended in large air holes by thin glass bridges [7]. In the suspended twin-core fiber (STCF) case, the holes are 
distributed in order to create two triangular suspended cores. This kind of fiber has been applied as an all-fiber Mach-
Zehnder for temperature and strain-independent torsion sensing [8] and for temperature, strain and curvature 
discrimination [9]. 

In this work, a point-sensor based on a Fabry-Pérot cavity is presented for temperature sensing. A small section of 
suspended twin-core fiber is spliced to standard single mode fiber. Two cases are compared, one where both cores are 
illuminated and one where only one is illuminated. The interference pattern relative to the optical path difference 
between light reflected at the splice and reflected at the fiber end is monitored. The structure is then characterized with 
respect to temperature variations by monitoring the spectral shifts. 

 

2. FABRICATION AND CHARACTERIZATION 
The sensing heads were produced by splicing a section of STCF to standard SMF. The suspended twin-core fiber used 
has four holes and was fabricated at IPHT (Institute of Photonic Technology, Jena). The cores have an in circle diameter 
of 1.5 μm and a spacing of 7.6 μm. Since this distance is large and the connecting bridge is very thin (~0.6 μm), little or 
no coupling is expected. In order to excite both cores equally or just one core, a fiber inspection microscope was used 
while aligning the SMF and STCF in the arc fusion splice machine. The arc discharge with low current was applied on 
the SMF side and not centered between SMF and STCF [10]. This way, the risk of hole collapse or core recoil is 
minimized. 
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Comparing the fringe spacing of the spectra for the different sensing head lengths, a decrease of the spacing is observed 
with increasing STCF length this is expected from the following equation that can be derived from the optical path 
length difference: Δߣ = ଶ2݊௖௢௥௘ߣ ⋅  ܮ1

Sensing heads with 13 mm-STCF sections read in reflection but where either both cores are illuminated or just one core 
is excited are compared in Figure 3. Readily observable is the difference in reflected optical power and visibility. While 
in the case where only one core is excited there is much more power, in the case where both cores are illuminated, there 
is much higher visibility. Higher power in the case where only one core is excited is expected since the mode field of the 
SMF is centered with one of the STCF cores, while in the other case, to excite both cores equally, the SMF mode field is 
centered between the cores where only air and a thin bridge exists. When both cores are excited, an interference pattern 
with a higher visibility is created due to sum of the in-phase signals that originate from both cores.  

 
Figure 3. Reflection spectra of 13 mm STCF sections where both cores are illuminated (top) and only one core is 

illuminated (bottom). 

To demonstrate the capability of this structure as a high temperature sensor, the 5 mm sensing head was placed in an 
electric furnace and characterized with respect to temperature variations in the range 100-500 ºC. A linear regression was 
used to fit the response (R2=0.9995) and a sensitivity of 12.4 pm/K was calculated (see Figure 4). The temperature 
sensitivity is in line with that obtained by others for similar suspended core fiber and suspended twin-core fiber 
structures (see Table 1). 

 
Figure 4. Wavelength shift with temperature variation. Temperature sensitivity of 12.4 pm/K and a coefficient of 

determination R2 = 0.9995. 
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Table 1. Temperature sensitivity comparison in literature. 

Fiber and Mechanism Temperature Sensitivity Reference 

Suspended twin-core fiber – parallel FP interferometer 12.4 pm/K This work 

Suspended twin-core fiber – Mach-Zehnder interferometer 11.4 pm/K [8] 

Suspended twin-core fiber – Fiber Loop Mirror 19.9 pm/K [11] 

Suspended core fiber – Fabry-Pérot cavity  7.65 pm/K (3-hole SCF) 

8.89 pm/K (4-hole SCF) 

[12] 

 

 

4. CONCLUSIONS 
To summarize, suspended twin-core fiber was used to fabricate point sensors where a small section is spliced to SMF. 
An analysis of the interference pattern as a function of the STCF length was performed. As expected, a larger fringe 
spacing was obtained for smaller sensing heads. A temperature sensitivity 12.4 pm/K obtained for the 5 mm STCF-
section sensing head is in accordance with results obtained in literature. Situations where both cores or only one core 
were illuminated were compared. When both cores are illuminated a higher visibility is achieved and this could be 
interesting for refractive index measurements using these structures as dip sensors. 
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