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The Magnet Model

« Parametrizable
 Non trivial field
« Fast simulations ~Tmin

 Predicts magnetic field from inputs
 Inverse design problem
« Multiple inputs have one output

31. July 2026 Oliver Seeger 2/9




Data Generation and Filtering
- Generaton - Fitering

« Sobol fills parameter space - Statistically -> noise
~ 3100 rows of data « Pearson r -> learnability

« 256 measurements per row « 130 usable measurements
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First Results
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Architecture Evaluation

train : eval [l baseline, 2048 W[ skip, 256 W[ skip, 64

« In general noisy
« 200 epochs was good
« Even with little data it learns!

« Grown to DNN [63,63,63]
« Skip connection
« Multihead was tested
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Optimizer Results
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Complex Optimization
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 Inputs turns converge fast

= 30000 « Field converges slow non monotonic
i  Result 26% better than training data
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Conclusion

 Learns strongly correlated outputs well
« Needs little training data
« Seed noise often > architecture

« Train a network on 32 rows for 20 seeds
« Test all in CST
« one is probably near optimal

« Goodness is not dependant on R*
 Inputs converge fast
« Outputs converge slowly

« Train a network on 32 rows for 20 seeds
« Reduce the parameter bounds

« Train a new network

« Optimize on that
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Outlook

« No comparison could be drawn to « Physical constrains in loss function
« A CST optimizer « Different output sets
« A python optimizer controlling CST  Architecture improvements

« Different dataset sampling
 Different model
« Complexer optimisation goals

« Multi start to avoid local gradients
« Map out full gradient of model
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Thank you for listening
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