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Abstract

In recent decades, the interconnection of biological concepts with quantum
physics has enabled the study of fundamental biological processes from the
perspective of quantum computation and information. This research aims to
investigate the phenomenology of quantum fidelity in biological-quantum
systems, which can lead to an improved understanding of how information
is transferred and how quantum states remain stable in biological
environments. In this study, we investigated the relationship between the
biological structure and quantum physics concepts, focusing on the quantum
fidelity in information channels affecting the tautomeric mutation of
thymine bases, and analyzed the behavior of the quantum fidelity function
with respect to the mutation probability. Quantum fidelity modeling was
performed using a nonlinear function in terms of mutation probability,
fitting this function to the simulation-analytical data, and extracting the
minimum fidelity using the quantum fidelity criterion F{p,,p¢), analyzing
the phenomenon of the fidelity graph rising in the probability range (=) from
0.617 to 0.99, and its physical interpretation in the form of quantum maps.
The minimum fidelity is obtained for = ~ 0.617 and F(0.617) & 0.0018,
and with increasing mutation probability, the fidelity graph again tends
toward the standard base state, which indicates that the device tends to
remain faithful to the standard open state.
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