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Abstract
Entanglement plays a fundamental role in the field of quantum
computing and quantum communication. In real conditions, a physical
system is never isolated and inevitably interacts with its surroundings.
Temperature is one of these effects that mainly reduces entanglement.
In real conditions, the system is at a non-zero temperature, which will
lead to a mixed state. Therefore, in the present work, the combined
thermal entanglement of electron spin-oscillation in an anisotropic
two-dimensional quantum dot is investigated using the negativity
criterion. The results show that the combined entanglements are
strongly dependent on the changes of the controllable parameters, such
as the Rashba parameter and the magnetic field. The thermal
entanglement between the spin and the assembly of oscillators is zero
at absolute zero temperature and reaches a maximum with increasing
temperature and then tends to zero asymptotically. This temperature,
at which the amount of entanglement reaches its maximum value, can
be controlled by changing the magnetic field and the coupling of the
Rashba parameter. These two factors also control the rate of reaching
the asymptotic state. These results provide a way to control the degree
of entanglement between electron degrees of freedom, which is a
fundamental requirement of quantum information processing.
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