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Abstract

Quantum battery is an important research topic in physics field based on quantum information
theory in recent years, which has important theoretical and practical significance. In this paper,
the evolution process of charging and discharging energy of the system when the charger and the
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quantum battery are initially entangled shows that the entanglement plays an important role in
the charging and discharging of the system and the ergotropy of the quantum battery. When the
entanglement is maximum, the charger and quantum battery charge and discharge are the largest,
and the ergotropy of the quantum battery is also the largest. The results of this paper have impor-
tant guiding significance for the research of quantum batteries.
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Figure 1. Schematic representation of the model analyzed in this work
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Figure 2. Dynamical dependence of AE(z)/w, as a function of the dimensionless quantity gz. The dot line describes the
relationship between AEA(z)/wq and gz; The solid line describes AEg(z)/wy in relation to gz. Initial state of system are as
follows: ‘@(0)) = (sin 9\10) + 0039\01» @\0>E . Here: (a) 6 =n/4, (b) 0==/3, (c)O=nl6
2. AE(@) o (ERTEBNME gr MRBMFNFRIBER . SEHRINE AEAD) w5 gr BIER; SSEHRNE
ABg(t)lwo 5 gr KT RGMIFEN: |@(0)) =(sin0[10) + coso|01)) ®|0), - XEEL: (a) O =nl4, (b) 0=n/3, (c)
6=nl6

@) (b)

Figure 3. AE(7)/wy as a function of the dimensionless quantity gz and the parameter 6. Initial state of system are as
follows: |c1>(0)) = (sin6|10) +cos6|01)) ® |0), . (a) The AEA(z)/w, function of charger A, (b) The AEg(z)/wy function

of of quantum battery B
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Figure 4. Dynamical dependence of W/W,. as a function of dimensionless quantity gz. Initial state of system are as
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