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Abstract

Quantum thermodynamics and classical thermodynamics are very different in essence, but they
are related to each other. Quantum coherence plays an important role in the study of quantum
thermodynamics. In this paper, the peculiar behavior of quantum coherence in thermodynamics is
discovered by studying the process of atomic spontaneous radiation. Select different initial states
of the system by studying a specific system, it is found that the heat generated by the external
work of the system and coherent dynamics contribute to the internal energy of the system. The
results are of great significance to the further improvement of the first law of quantum thermo-
dynamics.
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Figure 1. The first law of atomic spontaneous emission process,
heat and coherent dynamics are equal to the change of internal
energy, where the parameter is 8 = 30°
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Figure 2. According to the first law of atomic spontaneous
emission process, the energy generated by heat and coherent
dynamics is equal to the change of internal energy. Blue
represents thermal energy, parameter is 0 = 60°
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Figure 3. First-law description of the nonunitaryspontaneous
emission process. Both and dynamics of coherence contribute

to the change in the internal energy, AU (1)=0(1)+C(¢).

Where the parameter is 6 = 45°
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