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Abstract

In quantum information science and technology (QIST), the superposition of states is pivotal. Current qubits, formed
by superposing two pure states, are foundational in QIST but are susceptible to decoherence, causing loss of
superposed states. Addressing this, we introduced an "elastic bit" using the Hertz-type nonlinearity of elastic beads
under external driving. These beads exhibit phase-dependent nonlinear vibrations, leading to coherent superpositions
of energy states in linear vibration modes. The resulting amplitudes span a two-dimensional Hilbert space, with time
allowing parametric spanning. We showcased the Hadamard gate, translating one state superposition to another
through a unitary transformation. Remarkably, these elastic bits operate at room temperature and resist decoherence,
making them apt for intermediate-scale quantum analogue computing. They offer solutions for challenges in
supercomputing for artificial intelligence and autonomous vehicle data processing.
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