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Fiber-optic sensors (FOSs) are largely 

employed in temperature sensing [1], since 

temperature is a crucial parameter in 

several fields, especially research 

laboratories, food industries, environmental 

monitoring, monitoring of biochemical 

reactions and military and aerospace uses 

[2]. However, the majority of fiber-optic 

temperature sensors make use of the fiber 

itself as sensing element. This leads to two 

main limitations: first, the photonic structures 

are created in the fiber, leading to a more 

difficult fabrication process; second, the 

optical fiber is made of silica, which is 

characterized by a relatively low thermo-

optic coefficient (TOC), which determines a 

low sensitivity. To overcome such limitations, 

we developed a temperature sensing probe 

created as a result of the combination of an 

optical fiber and a porous silicon 

microcavity (PSMC). Several simulations 

were carried out in order to obtain the 

physical parameters to achieve the required 

sensing structure, which was fabricated by 

electrochemically etching a silicon wafer to 

create the required porous silicon multi-layer 

structure. A 1 mm2 PSMC piece was 

attached to the tip of an optical fiber, so 

that temperature variations can be 

monitored exactly on that point and in real-

time employing an opto-thermal setup (Fig. 

1). The performance of the PSMC sensor 

probe was characterized in a stable system, 

which was water environment (Fig. 2(a)). A 

sensitivity around 110 pm/ºC was obtained. 

The average value of the noise observed in 

the measurements was 0.3 pm. After a 

filtering process to remove the high 

frequency components, the noise value was 

reduced by one order of magnitude, 

leading to a temperature change resolution 

in the 10-4 ºC. Afterwards, the temperature 

transmission dynamics in air environment 

was studied (Fig. 2(a)). A less steady signal 

and a higher level of noise were observed. 
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Figure 1: Opto-thermal setup with the PSCM FOS 

used for the real-time temperature monitoring. 

 

 
 

Figure 2: PSMC peak wavelength shift time 

evolution in (a) water and (b)air. 


