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In standard finite-element methods, the behaviour of magnetic materials is represented 
by a material model, of which the parameters need to be retrieved from measurements 
by regression. As an alternative to this procedure, in the talk, I will develop and explain a 
finite-element method refraining from using a material model but considering the raw 
measurement data instead. Essentially, the technique amounts to minimising the 
distance between the material behaviour at the finite-element quadrature points and 
the measurement points, using a suitable norm in the so-called phase space. Physical 
constraints are enforced as symmetries in the phase space. The Maxwell equations are 
added as constraints by the Lagrange multiplier method. The data-driven magnetic field 
solver will be illustrated for examples from electrical engineering and accelerator 
technology. 
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