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Fig. 1. The dynamics of all fractions of quantum coherence
for the initial state |001). The parameters are chosen to be
D =02, v=0.2, I'=0.5, n=0.2. The black solid line
denotes C'123, the red dashed and green dot-dashed line are
C12, C13 respectively, and the blue dotted line represents Cas.
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Fig. 2. The dynamics of the difference of quantum coher-
ence for the initial state |001). The parameters are chosen
to be I'=0.5, n=0.2: (a) When v = 0.2, the black sol-
id line denotes D = 0.3 thered dashed lineis D = 0.5; (b) W-
hen D = 0.2, the black solid line denotes~y = 0.3, the red
dashed line is v = 0.7.
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Fig. 3. The dynamics of all fractions of quantum coherence
for the initial W state. The parameters are chosen to be
D =02, v=0.2, I'=0.5, n=0.2. The black solid line
denotes C123, the red dashed and green dot-dashed line are
C12, C13 respectively, and the blue dotted line represents Cas.
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Fig. 4. The dynamics of the difference of quantum coher-
ence for the initial W state. The parameters are chosen to
be I'=0.5, n=0.2; (a) When v = 0.2, the black solid
line denotes D = 0.3 the red dashed line is D = 0.5; (b) W-
hen D = 0.2, the black solid line denotes~y = 0.3, the red
dashed line is v = 0.7.
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Abstract

The time evolution of multipartite quantum coherence is studied in a three-body spin system with an
asymmetric interaction. The [, norm measurement is used to estimate the degree of quantum coherence in the
spin system. The decoherence of all components of quantum coherence in the three-body spin system is analyzed
by the exact diagnolization and numerical method based on quantum master equation. The environmental noise
induced by the spontaneous decay can be simulated by the quantum amplitude damping model. It is found that
the time evolution of quantum coherence component is closely related to the quantum property of the whole
initial state. When the initial state is a separable pure one, the asymmetric interactions can conduce to the
enhancement of the degree of multipartite quantum coherence in a short time interval. Under the influence of
quantum noise, the degree of quantum coherence decreases gradually. We pay much attention to the spatial
distribution of the degree of quantum coherence in a many-body system. The additivity relationship of bipartite
component and tripartite coherence can exist if the initial state is chosen to be a Werner-like state. This kind of
the coherence additivity between all bipartite components and global coherence can be extended to an arbitrary
N-body Werner-like state. But this additivity relationship depends on the I, norm coherence measurement.
Owing to the asymmetric interaction and noise, the degree of tripartite quantum coherence is more than the
sum of all degrees of bipartite quantum coherence. The difference between the degree of tripartite coherence and
the sum of all degrees of bipartite coherence is increased in a short time interval. The environmental noise can
also suppress the difference in the coherence degree. The degree of the nearest neighboring bipartite coherence
decreases more quickly than those of other bipartite coherences. The asymmetric interaction gives rise to the
improvement in the degree of bipartite coherence and tripartite coherence. The coherence of the next-nearest
neighboring two systems can be robust against the environmental noise. These results are helpful in preparing
the multipartite quantum resources. We can utilize the system of coupled micro-cavities to realize the quantum
spin system with controllable asymmetric interaction. In this way, the global coherence and bipartite coherence

can be manipulated effectively by the quantum electromagnetic technology.

Keywords: multipartite quantum coherence, asymmetric spin systems, quantum decoherence, quantum

master equation
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