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Low energy v-N interactions Results
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Model fitting via gradient descent
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Autodiff frameworks like JAX [4] give us the tools to model parameters via a pathwise gradient estimator [5]:
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PiIng Once the deexcitation process reaches a discrete level, we to reconstruction.

Starting with an initial nuclear energy E, transferred
by the neutrino in the interaction, we sample the next
excitation energy via the sampling path:

no longer have a smooth dependence of the process
energies on the model parameters. To avoid the problem of
taking derivatives of a discrete variable, we introduce a
El — g(é; E())H); € ~u Z/{[()’ 1] novel approach sampling the whole discrete tree: we
compute the probability of each discrete path and its
derivative with respect to 8. Then, we can estimate the
elements of the gradient as

Conclusions
« We have demonstrated the feasibility of a fully
differentiable implementation of the key components of a
nuclear deexcitation model.
« Sampling and gradient estimation is fast and robust.
« Model fitting via gradient descent still needs work in

where @ are the model parameters and g is the
inverse CDF of the differential decay width modified

to account for the probability of the decay to a stability.
discrete nuclear state. We continve sampling (g — > ppath)-E; u — {V[Ei]f([EiD_Zpathsp<path)'vEJ(Ei,path) e There is much work to do but we are confident in the
energies sequentially until we reach a discrete state. paths | VeolEi] = 2 paths Veop(path) - Ej pa, scaling of our method!
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