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Abstract

This research aims to propose the Self-entangled Bellman Equation by
integrating the principle of least action with the classical reinforcement
learning Bellman equation, revealing the nature of spectral self-
entangled superposition states and addressing challenges in classical
spectroscopy, providing new theoretical support for the field of
spectroscopy. The principle of least action, as a core principle governing
the evolution of material and light fields in nature, determines the
evolution of light fields towards the direction of global least action and
minimal energy cost . Meanwhile, the classical reinforcement learning
Bellman equation achieves optimal decision-making of agents through
state-action-reward-value iteration, demonstrating powerful sequential
optimization capabilities . This research unifies the two and proposes the
Self-entangled Bellman Equation, which not only describes the dynamic
evolution of spectral self-entangled superposition states but also reveals
its underlying optimization mechanism as an autonomous reinforcement
learning agent. By analyzing wild spectral data, we find that its nature is a
self-entangled superposition state rather than a linear superposition of
classical coherent states. This conclusion effectively explains the
phenomenon of Fourier incompleteness in classical spectroscopy and
opens up a new direction for the development of spectroscopy theory.

Keyword: Self - entangled Bellman equation; Principle of least action;
Reinforcement learning; Spectral self - entangled superposition state;
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ROBIERINANAN, MMBEBLMABNDBESEEDT. A, JXEHUENE
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