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The full optimization of the design and operation of instruments whose functioning relies on the interaction
of radiation with matter is a super-human task, given the large dimensionality of the space of possible choices
for geometry, detection technology, materials, data-acquisition, and information-extraction techniques, and
the interdependence of the related parameters.

On the other hand, the construction of a fully differentiable pipeline and the use of deep learning techniques
may allow the simultaneous optimization of all design parameters, overcoming issues coming from the under-
lying stochasticity of the involved processes. Such optimizations involve finding the minimum of a function
describing a complex, multidimensional landscape.

In this talk I will describe gradient-descent-based optimization (powered by automatic differentiation tools)
of a multidimensional phase space, and the issues that can be encountered in optimizing these complex land-
scapes, offering some possible solutions.
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