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In the energy sector, transportation, and medicine technology the importance of systems operating at 
cryogenic temperatures is increasing. Essential tasks in cryo-technics are monitoring and controlling 
the system temperature as well as the structural integrity. Mechanical stress in all material occurs 
during cooling or in superconducting magnets reacting to electro-magnetic forces.  

Fiber-optic Bragg gratings (FBG) are well known means for the measurement of strain and 
temperature in large temperature and strain ranges. The advantages of FBG sensors, mainly their 
intrinsic electrical isolation and neutrality to electric and magnetic field interferences, drive the 
application of this technology to the measurement of the temperature distribution as well as static 
and dynamic strain distributions into facilities of the energy sector. This monitoring technology can 
be extended to large-scale cryogenic structures. However, there is an important physical issue that 
could complicate FBG applications: the cross-sensitivity of temperature changes and strain effects 
has to be considered. 

A further advantage in comparison to conventional temperature or strain sensors is the multi-plex 
ability of FBGs. Up to 32 FBGs can be inscribed in one optical fiber and simultaneously measured. 
This leads to a reduced effort of cabling and also reduced thermal losses. 

It was shown experimentally, that the Bragg wavelength of fused silica fibers with Germanium 
doped core becomes independent on temperature for temperatures below 40 K. This is beneficial for 
structural health monitoring in cryogenic systems. On the other hand, bare fibers with FBG can not 
be used for temperature measurements. To overcome this problem, several solutions were proposed 
to enhance the temperature sensitivity of FBGs.  

We will present results of experimental investigations, which quantify the temperature dependence 
of a special coated FBG fiber and show its potential use as temperature sensor investigating the 
temperature distribution in a refrigeration cryostat system.  

We will demonstrate the ability of special FBG arrays to investigate local strain distribution. As 
example we choose bulk YBCO samples, where flux pinning induced strain effects were investigated. 
We will show the influence of the sample shape on the local strain distribution during the 
magnetization of bulk YBCO 
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