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FIBER-OPTICAL TEMPERATURE SENSORS 

FOR OPERATION IN RADIATION-HAZARD CONDITIONS 
 

Illya Zhidenko  

Dmytro Chalyy, PhD 

Lviv State University of Life Safety 
 

As all we know, the problem of early detection of fire signs and timely in-

itiation of fires fighting process remains unresolved, through imperfections of 

existing instruments for detection of fire signs (especially for objects with in-

creased levels of ionizing radiation). It is clear that  negative affects of the fire at 

such objects as nuclear power plants (NPPs) can have global catastrophic charac-

ter for all humanity; sad example of what is known occasions at the Chornobyl 

and Fukushima NPPs. 

It should be noted here that considering of fire safety as an integral part of 

NPP safety, the International Atómic Energy Agency recommends applying the 

principle of physical diversity and duplication in the control of the state of da n-

gerous objects. Above mentioned is needed to revise approaches fo r the early 

detection of fire signs at the objects and areas with radiation level exceeding the 

normal conditions. 

Analysis of specialized tools for control of radiation-hazard objects re-

veals that, on the one hand, using of fiber-based optical sensors of physical pa-

rameters of the object state is the dominant trend and, on the other hand, existing 

temperature fiber-based optical sensors does not have sufficient radiation hard-

ness to ensure the reliability of their functioning for a long time. The main lack of 

such sensors is uncontrolled radiation-induced changes of optical properties of 

usual sensing element. 

We try to resolve this problem by the changing of radiation-sensitive crys-

talline active medium by the radiation-resistant glassy one. With this aim, we 

examined chalcogenide glasses (ChGs) - the glassy compounds of the elements 

of IV-th and V-th group of Periodic Table with chalcogens (S, Se і Te). 

We have chosen the best chemical compositions of ChG for application in 

radiation-resistant temperature fiber-based optical sensors for operation under 

ionizing irradiation and proposed the optical scheme of such sensor.  
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