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Abstract

The quantum anharmonic oscillator and the double-well potential models are important mathe-
matical physics models in which the ground-state energy gap coming from the anharmonic terms is
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an important topic. For the case of pure anharmonic term, we find a qualitative formula that de-
scribes the ground-state energy gap of both the anharmonic oscillator and the double-well poten-
tial, which means that there is some connection between the anharmonic effects in the two mod-
els. The above discovery is about the case of pure anharmonic term, in this paper we will continue
to focus on the case with mixed anharmonic term, we study this energy gap for the case of the
sextic-octic mixed anharmonic term, and find that they are still described by the same qualitative
formula, thus further confirming the existence of this unknown connection.
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Figure 1. g =1, bootstrap data of the anharmonic oscillator at different depth k&
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Table 1. Fitted parameter values
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Figure 2. Energy levels £, and £, of the double well
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Figure 3. Energy gap AE) due to anharmonicity
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Figure 4. Energy levels E, and E, of the anharmonic oscillator
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Figure 5. Energy gap AE' due to anharmonicity
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Figure 6. AE'(g) and AE,(g) for the quantum system (7)
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