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The ability to provide real time information of superconducting (SC) magnets is an important 
diagnostic process for effective design, construction and protection of the SC magnet. There are 
many parameters like current density, magnetic flux, critical temperature, problems of buoyancy 
effects, transverse temperature gradients, and stress distributions which are involved in an optimised 
SC magnet design. Knowing the temperature and stress distribution (TSD) inside the SC magnets 
could help the magnet designer to identify the exact location of the hotspot generated and its 
direction of propagation, magnitude of the Lorentz force developed in the winding of the SC 
magnets. Based on this information, the magnet designer can improve the design of the SC magnet 
by modifying the material, routing the cooling channel in the required place, improve the winding to 
reduce the stress and so on.  

A considerable theoretical effort was dedicated to understand the complex physical phenomenon 
associated with SC magnets. Even though the theoretical analysis seems to be very promising, 
experimental validations to support the theoretical investigations were missing, and hence, could not 
give the exact behavior of the thermodynamic parameters inside the SC magnet. The problem in 
validating the thermodynamic parameters experimentally is due to the unavailability of the suitable 
sensors that could be integrated in the SC magnets for accurate and reliable measurements.  

Electrical strain gauge (ESG), diodes and many other conventional electro mechanical sensor 
systems that could be employed for the above said problems, are susceptible to the electromagnetic 
interference (EMI). In addition, the number of sensors required for long SC cable in conduit (CICC) 
will be more to get the signal TSD. Also, the risk involved in introducing electrical wires inside the 
SC magnets makes them unsuitable candidate for the needed measurement system.  
 
Use of Fiber Bragg Grating (FBG) sensors is very appealing for sensing the TSD in superconducting 
magnets because of their miniature size and the possibility of having many sensors in a single fiber 
by wavelength division multiplexing (WDM) scheme.  In this talk, we specify the design and 
technology requirements to adapt the FBG sensor concept for low temperature and superconducting 
magnet applications.  Initial experiments, which demonstrate the properties of glass FBG at low 
temperatures, are reported along with some applications. 
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