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Loading classical data into quantum registers is one of the most important primitives of quantum
computing. While the complexity of preparing a generic quantum state is exponential in the num-
ber of qubits, in many practical tasks the state to prepare has a certain structure that allows for
faster preparation. In this paper, we consider quantum states that can be efficiently represented
by (reduced) decision diagrams, a versatile data structure for the representation and analysis of
Boolean functions. We design an algorithm that utilises the structure of decision diagrams to pre-
pare their associated quantum states. Our algorithm has a circuit complexity that is linear in the
number of paths in the decision diagram. Numerical experiments show that our algorithm reduces
the circuit complexity by up to 31.85% compared to the state-of-the-art algorithm, when preparing
generic n-qubit states with different degrees of non-zero amplitudes. Additionally, for states with
sparse decision diagrams, including the initial state of the quantum Byzantine agreement protocol,
our algorithm reduces the number of CNOTs by 86.61% - 99.9%.
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Generative modeling is a promising task for near-term quantum devices, which can use the stochastic
nature of quantum measurements as random source. So called Born machines are purely quantum
models and promise to generate probability distributions in a quantum way, inaccessible to classical
computers. This paper presents an application of Born machines to Monte Carlo simulations and ex-
tends their reach to multivariate and conditional distributions. Models are run on (noisy) simulators
and IBM Quantum superconducting quantum hardware. More specifically, Born machines are used
to generate muonic force carriers (MFC) events resulting from scattering processes between muons
and the detector material in high-energy-physics colliders experiments. MFCs are bosons appearing
in beyond the standard model theoretical frameworks, which are candidates for dark matter. Em-
pirical evidences suggest that Born machines can reproduce the underlying distribution of datasets
coming from Monte Carlo simulations, and are competitive with classical machine learning-based
generative models of similar complexity. The complete paper can be found in Ref. [1].
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