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I1. Nhirng dong gop méi cia luin an
- Pua ra dugc hai trang thai phi co dién ba mode méi bang cach thém photon dinh xir va
khong dinh xir 1én trang thai két hop bo ba, d6 1a trang thai két hop bo ba thém photon va
trang thai két hop bo ba chong cht thém photon. Khao sat dugc cac tinh chit phi ¢ dién cua
ching bao gém do am cia ham Wigner, do nén téng ba mode va dan réi. Tir d6, chi ra dugc
cac dac tinh phi o dién trong hai trang thai maéi cé biéu hién ndi troi hon so véi trang thai két
hop bd ba ban dau, dic biét khi sé photon thém vao cang 16n.
- Pé xuit duogc ba so do thuc nghiém mai tao ra ba trang thai phi ¢6 dién ba mode bao gém
trang thai két hop bo ba, trang thai két hop bo ba thém photon va trang thai két hop bo ba
chong chat thém photon. Chitng minh duoc tinh kha thi ciia cac so do thuc nghiém thong qua
viéc khao sat cac yéu t6 do trung thuc va xac suit thanh cong. Tur do, chi ra dugc rﬁng cac do
trung thuc va xac suét thanh cong co thé nhan cac gia tri cao khi lya chon cac tham $6 tuong
ung mot cach phu hop.
- Chung to duoc rang viée sir dung ngudn dan rdi 13 trang thai két hop cip va trang thai chan
khong nén hai mode chong chat thém photon c6 thé cai thién duoc muc do thanh cong cia
qua trinh vién tai luong tir mot trang thai két hop. Dé xuat duoc cac giao thic vién tai luong
tir clia cac trang thai dan rdi hai mode va diéu khién vién tai luong tir ciia cac trang thai don
mode théng qua trang thai két hop bo ba thém photon. D3 chirng minh rang cac do trung thuc
trung binh clia cac qua trinh nay ciing duoc cai thién khi ting do dan rdi cia nguon.
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II. The new contributions of the thesis
- We have proposed two new three-mode nonclassical states by adding local and nonlocal
photons to the trio coherent state, which are the photon-added trio coherent state and the
superposition of three-mode photon-added trio coherent state. We have investigated the
nonclassical properties of them such as the negativity of the Wigner function, the degree of
three-mode sum squeezing and entanglement. The results show that the characteristics of
nonclassicality in the two new states are more pronounced than those in the trio coherent state,
especially when the number of added photons is larger.
- We have proposed three new experimental schemes to generate the trio coherent state,
photon-added trio coherent state, and the superposition of three-mode photon-added trio
coherent state. We have clarified the feasibility of these schemes by investigating the fidelities
and the probabilities. Then, it is indicated that the fidelities and the probabilities can get high
values when the corresponding parameters are selected appropriately.
- We have proved that using the pair coherent state and the superposition
of multiple-photon-added two-mode squeezed vacuum state can improve the degree of
success in quantum teleportation of the coherent state. We have proposed protocols of both
quantum teleportation of two-mode entangled states and controlled quantum teleportation of
single-mode states via the photon-added trio coherent state. We have demonstrated the
average fidelities of these processes can also be enhanced by increasing the entangled degree

of resources.
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