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Il. Nhirng déng gop mai caa luan an

- P dua ra duoc trang thai phi co dién hai mode mai bang phuong phap thém photon
khong dinh xi, d6 1a trang thai két hop cap chong chat thém photon, va lam rd dugc céc tinh
chat cua trang thai méi nay gom tinh chét phi Gauss va tinh chét rdi gitra cac mode cia truong.
Trang thai méi dugc dé xuat co céc tinh chat phi co dién dugc ting cuong, dong gop vao
ngudn cac trang thai phi cé dién trong thuc hién cac nhiém vu leong ti.

- P 1am 16 dugc céc tinh chat dong hoc cua nguyén tir va cac qua trinh dong cua trudng
& cac trang théi phi co dién hai mode va ba mode méi trong mé hinh Jaynes-Cummings (JC)
khi khong xét dén anh huong ciia moi trudng, va dinh luong duge d6 rdi gitta nguyén tir va
truong hai va ba mode méi theo thoi gian. Céc qua trinh dong cua nguyén tir va troeong cé su
bién thién tuan hoan theo thoi gian va phu thudc vao céc tham sé cuong do truong ban dau
va sé photon duoc thém vao cac mode cua truong.

- b 1am rd dugc cac qua trinh dong cua truedng & trang thai két hop cap chong chat thém
photon trong md hinh JC khi ¢ xét dén anh huéng cua méi trudng thdng qua viéc dinh luong
duoc d6 rbi gitta nguyén tir va truong hai mode mai theo thai gian. Viéc nghién ciu céc tinh
chat va cac qué trinh dong trong trong tic nguyén tir-trudng khi co xét va khong xét dén anh
huong cia méi truong gop phan bd sung co sd ly thuyét vé cac qua trinh dong hoc trong mé
hinh JC.

- P chi ra duoc sy thanh c¢ong ctia qua trinh vién tai luong tir vai nguon rdi 1a kénh lugng
tir nguyén tir-treong. Diéu ndy gop phan cai tién va hoan thién cac mé hinh ly thuyét vé vién
tai lueong tir, tir 46 cung cap thong tin cho vat ly thuc nghiém trong céc qué trinh vién tai tuong tir.
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I1. The new contributions of the thesis

- Introduced a new two-mode nonclassical state, which is a superposition of photon-
added pair coherent state (SPAPCS), has been obtained by the method of nonlocalized photon
addition, and the properties of the new state have been clarified, including nonGaussian
property and entanglement property between modes of the SPAPCS. The SPAPCS has
enhanced nonclassical properties, contributing to the source of nonclassical states in
performing quantum tasks.

- The atomic kinetic properties and the field dynamical processes in the Jaynes-
Cummings (JC) model have been clarified in the case of without the influence of the
environment, and the entanglement degree over time between the atom and the field has been
quantified, the fields used here are the two- and three-mode states that are recently introduced.
The dynamic processes of the atom and the field have periodic variations in time and depend
on the initial field strength and the number of photons added to the field modes.

- The dynamical processes of the field in SPAPCS in the JC model in the case of
including the influence of the environment have been clarified via quantifying the
entanglement degree between the atom and the new two-mode field in time evolution. The
study of the properties and dynamical processes in the atom-field interaction with and without
considering the influence of the environment contributes to the theoretical foundation of
dynamical processes in the JC model.

- The success of the quantum teleportation process with the entanglement source being
the atom-field quantum channel has been shown. This contribution has improved and
perfected theoretical teleportation models, thereby has provided information for experimental
physics in quantum teleportation processes.
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