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In this talk we will investigate some basic theoretical issues in the relativistic quantum information. We will first consider the quantum entanglement of particle pairs created from the vacuum in a time-dependent background field or spacetime. Similar to entropy generation from these processes which depends on the choice of physical  variables and how certain information is coarse-grained, entanglement dynamics hinges on the choice of measurable quantities and how the two parties are selected as well as the background dynamics of the field or spacetime. We will discuss the conditions of separability of quantum states in particle creation processes and point out the differences in how the von Neumann entropy is used as a measure of entropy generation versus for entanglement dynamics. We will also discuss the quantum entanglement dynamics that was arising from nontrivial global structure of spacetime such as the existence of an event horizon, as in the spacetime of a black hole (Schwarzschild) or a uniformly accelerated detector. This is an important ingredient for the establishment of relativistic quantum information theory.
