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Partial Entropy and Mutual Entropy of Thermal Entanglement in
Anisotropic XY Model in a Transverse Field

Zhai Xiaoyue Li Yanbiao Ma Shuyun
( Institute of Science PLA University of Science and Technology Nanjing 211101 China)

Abstract: By using the concept of partial entropy we study the behaviors of the partial entropy of thermal entanglement
in anisotropic XY model in a transverse field. It is found that the partial entropy of one subsystem isn’ t equivalent to that
of the other subsystem. We give the plots of partial entropy as function of temperature and the nearest neighbor interac—
tion. Then we introduce the concept of mutual entropy. We study the mutual entropy of this model and find that the mu—
tual entropy decays exponential with increased temperature. We also give the plots of mutual entropy as function of tem—

perature and the nearest neighbor interaction.
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Fig.1 The plot of partial entropy as function of temperature 7 at
given parameters y=1,A=1. S(2) and S(1) denote the partial

entropy of subsystem P and Q respectively
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Fig.2 The plot of partial entropy as function of the nearest neighbor
interaction A at given parameters y=1,7=0.2. S(2) and S(1) denote the
partial entropy of subsystem P and Q respectively
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Fig.3 The plot of partial entropy as function of temperature 7 at given
exp — T/a(A) . .

parameters y=1,A=1. S(2) + S(1) denotes the sum of partial entropy for
subsystem P and Q. S(3) denotes the Von Neumann entropy of the chain
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Fig.5 The plot of partial entropy S(1) of subsystem Q as function of

Fig.4 The plot of partial entropy S(2) of subsystem P as function
temperature 7 and the nearest neighbor interaction A at given

of temperature 7 and the nearest neighbor interaction A at given

anisotropy parameter y=1 anisotropy parameter y=1
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Fig.6 The plot of mutual entropy S(P:Q) as function of temperature T' neighbor interaction A at given parameters y=1,7=0.2

at given parameters y=1,A=1. S(P:Q) decays exponentially [S(P:Q)~
exp(-7/1.514 1) ] with increasing temperature. Insert shows the
dependence of @(A) on A
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Fig.8 The plot of partial entropy S(2) of subsystem P as function

of temperature 7 and the nearest neighbor interaction A at given

anisotropy parameter y=1
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