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ABSTRACT

Quantum information theory is_the related areas of quantum mechanics and
classical information theory. In this thesis, we study on several problem:;. in quantum
infqnnation theory, including the evolution of entanglement versus time as well as
quantum teleportation and the purification of entangled state.

In chapter 2, we propose four kinds of schemes of quantum teleportation which
are not reported before. Firstly, a Scheine_for teleporting a three-particle state is
proposed by using three pairs of non-maximally entangled state particles as quantum
channels, .x.kccording this scheme, the’ sender Alice needs to make the Bell-state
measurcment three times and send the outcome to Bob by classical channel, then Bob
may reconstruct the quantum states to be sended by Alice by using the corresponding
unitary transformation. Secondly , we propose a schemé for probabilistically
teleporting an unknown three-particle entangled state of three-level by means of a
four-particle entangled state of three-level as guantum channel. First of éll, the
maximally entangled state is taken as quantum channel, then, the case of
non-maximally entangled state is considered, we find that when _the channet is
non-maximall}lf entangled state, by introducing an ancillary qubit and constructing an
unitary transformation properly, the teleportation of three-particle entangled state can
be accomplished with certain probability. Thirdly, we pfopose a scheme for
teleporting an unknown three-particle entangled state of . threc-level by using
entanglement swapping. In the process, the sender Alice néedé to make the Bell-state
measurement twice, then sends the outcome to Bob by classical channel, so Bob by
means of the corresponding unitary transfo nﬁation may reconstruct the ciuantum state
which Alice wants to send. Fourthly, we propose a scheme for teleportation of a
Schrédinger cat-state by means of two-level atom-cavity state via the J-C model with
large detuning. In the scheme, the ancillary particle is not needed, only a two-level
atom and two single-model cavities are required. _ '

In chapter 3, we investigate the purification of entangled two-particle states and

entangled thre'e-paﬂiéle states by means of entanglement swapping, and generalize it



to entangled multi-particle states. Further more, we get the probability of
transformation from partial entangled states to the max-imaliy entangled states. In the
process, the classical commﬁnic_:ation is not needed, and we need the unitary .
transformation and Hadamard transformation only.

In chapter 4, we research the evolution of entanglement versus time for some
quantum systems by using the diverse deﬁnitidns‘ of entanglement. Firstly, we
research the evolution of atom-cavity entanglement versus time in single-photon J-C
model by mea?xs of von Neumann entropy and concurrence, respectively; then, we
investipate the evolution of atom-cavity entanglement versus time in two-photon J-C
model by means of von Neumann entropy and concurrence, réspectiVely; and at the

same time, we find out the evolution iaw of entanglement versus time.
Key Words: quantum information theory; quantum entanglement; quantum

teleportation; purification of entangled state; Jaynes—Cumming.'s model; von Neumann

enteopy; concurrence
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