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LOI CAM DOAN

T6i xin cam doan luan an nay do toi thyc hién duéi sy huéng dan cua
PGS. TS. Ho Quang Quy va PGS. TS. Vit Ngoc Sau. Két qua cong trinh duge
tap hop tit 10 cong trinh da duge cong bo (c6 danh muc kem theo) trong céc
tap chi qubc gia, cac ky yéu hoi thao khoa hoc trong va ngoai nudc, cac cong
trinh nay déu hoan toan phu hgp véi chuyén nganh ma toi nghién citu va chua

duge dang tai ¢ dau.

Tac gia luan an

Nguyén Thi Thanh Tam
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L.OI CAM ON

Luan an dugc hoan thanh duéi sut huéng dan khoa hoc ciia PGS. TS. Ho
Quang Quy va PGS. TS. Vii Ngoc Sau. Ching toi xin dude bay té long biét on
chan thanh nhat dén qui thay gidgo, da dan dat tan tinh va dong vién trong qua
trinh thyce hién v6i tam long hét myc clia nguoi thay va tinh than day trach
nhiém khoa hoc ctia nha nghién ctiu, da giap toi nang cao kién thic, nghi Iuc,
phat huy sang tao va hoan thanh dugc luan an.

Ching toi xin duge cdm on sau sic dén qui thay gidao PGS. TS. Dinh
Xuan Khoa (Chti nhiém chuyén nganh), TS. Doan Hoai Son (Cht nhiém khoa)
va qui thay co gido trong khoa Vat 1y, khoa Sau dai hoc, phong Quan Iy NCKH
cua truong Dai hoc Vinh, vién Vat Ly, phan vién Vat Ly Ky Thuat cuia TTKH
va CNQS Bo Qudc Phong vé nhitng ¥ kién déng gép khoa hoc bo ich cho noi
dung luan an, tao diéu kién t6t nhat trong thai gian ching toi hoc tap va thuec
hién nghién citu tai truong va phan vién.

Ching to6i ciing xin duge cam on Ban giam hiéu truong Dai hoc Quang
Nam, Khoa Ty nhién va cac khoa, phong chitc nang khéac ctia trusng da giap
dd va tao moi dicu kién thuan 16i cho viéc hoc tap va nghién cttu luan an trong
bén nam qua.

Cubi cling xin gdi 10i cAm on dén gia dinh, nhiing ngudi than va ban be

da quan tam, dong vién va gitp dd trong qua trinh hoan thanh luan an nay.
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DANH MUC CAC TU VIET TAT
TIENG ANH DUNG TRONG LUAN AN

A/D
CW
FPNFMZI

GVD
IC
ITU

OBD
SBS
SOA

SPM
TPNFMZI

XPM
WDM

Analog/Digital - Tuong tu/ S6.

Continuous-wave - Song lién tuc.

Four-port nonlinear fiber Mach-Zehnder interferometer -
Giao thoa ké Mach-Zehnder sgi quang phi tuyén bon cong.
Group-velocity dispersion - Tan sac van toc nhom.
International circuit - Mach t6 hop.

International Telecommunication Union -

Lién minh Vién thong Qubc té.

Optical bistable device - Thiét bi lung 6n dinh quang hoc.
Stimulated Brillouin scattering - Tan xa Brillouin kich thich.
Semiconductor optical amplifier -

Bo khuéch dai quang ban dan.

Self phase modulation - St tit diéu bién pha.

Two-port nonlinear fiber Mach-Zehnder interferometer -
Giao thoa ké Mach-Zehnder sgi quang phi tuyén hai cong .
Cross-phase modulation - Su diéu bién pha chéo.
Wavelength-division multiplexing -

Tach ghép kénh theo bude song.
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DANH MUC CAC KY HIEU
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Ban kinh.

Bién do song dién truong.

Van téc anh sang trong chan khong.

Heé s6 lien két ctia bo lien két.

Khoang cach gitta hai sgi quang ciia bo lien két.
Cuong do dién truong.

He s6 bieu thi do sic nét ctia dinh cong hudng.
Ham ngau nhién.

Cuong do tin hiéu vao, cuong do tin hiéu ra.
Cuong do phan hdi, cudng do dicu khién.
Vecto song dién truong.

Vecto song dién trucng trong chan khong.
He s6 hoi tiép.

Chiéu dai soi quang.

Quang 10.

Bién do dieu bién.

Do sau dieu bién.

Chiét suat.

Chiét suat tuyén tinh.

Hé s6 chiét suat phi tuyén ctia moi truong.
Cong suat.

Hé s6 bién doi.

Heé s6 phan xa.

Thoi gian.

Heé sb truyén qua.
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Tham s6 trang thai.

Tham s6 soi.

Cuong do chuan hoa.

Heé s6 hap thu.

Hé s6 truyen mode.

Do rong xung.

Do dién tham chan khong.
Heé s6 truyen ctia bo lien két.
Tham s phi tuyén.

Bué6ce song anh sang.

Bué6ce song anh sang trong chan khong.
Do tit tham chan khong.
Tan so.

Tan s6 goc.

Do léch pha.

Do lech pha ban dau.



DANH MUC CAC HINH VE, PO THI

Danh muc cac hinh vé, dothi . . . . . . ... ... ... ... ....

1.1 Heé quang hoc c¢6 hé s6 truyen qua la ham clia cuong do tin hiéu
ra T'(1) [80]. . . . .
1.2 Sy phu thudc ctia T(1,) vao [, [80]. . . . . . . . . ... .. ...
1.3 Sy phu thuoc cua I, vao I,. (a) Duong dic trung cudng do vao
- ra, (b) Duong ditt nét dic trung khong on dinh [80]. . . . . . .
1.4 Su phu thuoc ctia hé s6 truyén qua 7' vao chiét suat ctia moi
truong phituyénn. . . . . . ...
1.5 (a) Ciu trac co ban ciia soi quang. (b) Anh séng lan truyén
trong sOl quang. . . . . . . . ..o
1.6 (a) Cau tao cia GTK Fabry-Perot s¢gi quang phi tuyén. (b) Cau
tao ctia thiét bi cong huéng vong [98]. . . . . . . . .. .. . ...
1.7 Dudng cong lién nét biéu dién sy phu thuoc ciia ham truyen Tx
vao ¢o/2m khi R,, = 0.8. Hai duong thang dit nét biéu dién su
phu thudc cta ¢r vao ¢y ing véi hai gia tri xac dinh P,.
1.8 Ho dudng dic trung ludng on dinh cia GTK Fabry - Perot sgi
quang. Ba dudng cong (1), (2), (3) tuong tng vé6i 3 gia tri do
lech hudng &, R, = 0.5, (vLg) " ~ 10 (W), Iz ~ 100m. . . . . .
1.9 Céc duong dic trung ludng on dinh ctia thiét bi cong hudng vong

sgi ting v6i bon gia tri ctia do lech huéng 6 = 0.37, 0.457, 0.557,

0.87 lan lugt tuong ting véi cac duong cong (a), (b), (c), (d) [27].

1.10 Cau tao cia GTK Michelson s¢i quang [53]. . . . .. . ... ..

1.11 Céau tao ciia GTK Mach-Zehnder sgi quang phi tuyén bon cong.
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1.12 Sy phu thuodc hé s6 truyeén cong suat ctia FPNFMZI vao cong

suat vao[l12]. . . . ..

2.1 (a) Su chia anh sang trong BLK. (b) So do cau tao ciia BLK.

2.2 (a) Cau tao bo lien két tuyén tinh, (b) Cau tao bo lien két phi

2.3 Su truyen c6 tinh chu ky clia cong suat trong bo lien két phi
tuyén, ny = 1.485, ny = 1480, ny = 1072mm?/W, A =
1.53um, C' = 0.694/mm [52|, I, = 1.4 x 101W/mm?, ¢ =
8.854 X 107 2F/m. .

2.4 Ho duong dac trung hé sd6 truyen cong suat phu thudc vao
chieu dai bo lien két phi tuyén. Duong cong (1) tng véi I, <

1.4 x 10" W/mm?2, (2) I, = 3.5 x 10" W/mm2, (3) I, = 5.05 X

LOMW/mm?, (4) I, = 7.5x 101 W/mm?, (5) I, > 20x 101 W /mm?.

2.5 Ho duong dac trung hé s6 truyen cong suat trong bo lien két phi

tuyén khi cuong do vao (1.4 x 10MW/mm? + 20 x 101 W /mm?).

2.6 He s truyen cong suat cic dai trong bo lién két phi tuyén dat
1350 9/o khi I, = 5.05 x 10 W/mm2. . . ..o

2.7 He s6 truyen cong suat cyc dai ciia bo lién két phi tuyén khi
I, = 6.67 x 10" W/mm?, (a) he s6 truyén cong suat cyc dai
trong cung sgi phi tuyén dat 1a 75 /o, (b) hé s6 truyén cong
suat cyc dai tit sgi phi tuyén sang soi tuyén tinh dat 1a 25 /4. .

2.8 Su phu thuoc do dai "3dB" ciia bo lien két phi tuyén vao cuong

2.9 Maoi lien he gitta do dai "3dB" va he s6 truyen cong suat, (b) ting

v6i I, = 14 x 10"°W/mm?, (c) tng véi I, = 50.5 x 10100 /mm?.

viii

29

35

36

41

41

43

43

44

46

47



2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

2.18

St phu thuodc hé s6 truyen cong suat ctia bo lién két phi tuyén
vao cuong do vao ing véi z =1Imm. . . . . . . .. ... L.
Su phu thuoc hé sé truyén cong suat ctia bo lien két phi tuyén
vao cuong do vao ing véi z = 1.13mm. . . . . . . .. ... ...
St phu thuoc hé sé truyén cong suat ctia bo lién két phi tuyén
vao cuong do vao ing véi z = 1.61lmm. . . . . . . ... ... ..
St phu thuoc hé sé truyén cong suat ctia bo lien két phi tuyén
vao cuong do vao ing véi z = Lyge = 2.3mm. . . . . . .. ...

Bo lien két phi tuyén c6 chiic nang sap xép day cic xung yéu va

Ho duong dac trung hé sb truyen cong suat ctia bo lien két phi
tuyén phu thuoc vao cuong do vao. Bon dudng cong (1), (2), (3),
(4) tuong tng véi 4 gia tri z = Imm, 1.13mm, 1.61mm, 2.3mm.
Heé s6 truyen cong suat ciia bo lién két phi tuyén phu thuoc vao
cuong do vao qua cong ra phi tuyén 1 va cong ra tuyén tinh 2,
(a) theo 1y thuyét v6i z = 1.61mm, (b) theo thyc nghiém: Dudng
1, 2 xung Gauss 90 fs. Duong 1, 2 xung vuong 540 fs [105]. . . .
Ho duong dac trung hé sb truyen cong suat ctia bo lién két phi
tuyén phu thudc vao cuong do vao. Ba dudng cong (1), (2), (3)
tuong ting v6i 3 gid tri n, = 107 2mm? /W, 1.5 x 10~ 2mm? /W,
25 x 107 2mm?/W. . ..o
Ho duong dac trung hé sb truyen cong suat ctia bo lién két phi
tuyén phu thuoc vao heé s6 chiét suat phi tuyén. Bén duong cong
(1), (2), (3), (4) tuong tng véi 4 gid tri z = 1lmm, 1.13mm,

1.61Imm, 2.3mm. . . . . . . ..
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2.19 Ho duong dac trung hé sd truyén cong suat ctia bo lien két phi
tuyén phu thuoc vao heé sé chiét suat phi tuyén. Ba duong cong
(1), (2), (3) tuong ting v6i 3 gid tri I, = 50.5 x 10°W /mm2,
60.6 x 10190 /mm?, 72.72 x 10°W/mm?. . . . . . .. ... ...

2.20 Bo lien két soi phi tuyén véi cac tham s6 nguyen ly. . . . . . . .

2.21 Duong dac trung hé s6 truyen cong suat ciia bo lien két phi tuyén

phu thudc vao ban kinh 16i sgi trong khoang (a = 1.5um = 2.2um).

2.22 Duong dac trung hé s6 truyén cong suat ciia bo lien két phi tuyén

phu thude vao ban kinh 16i s¢i trong khoéng (a = 1.39um--1.5um).

2.23 Duong dic trung hé s6 truyen cong suat ctia bo lien két phi tuyén
phu thudc vao ban kinh 161 s¢i trong khoang (a = 1.78um =+
D.BIVuM). o

2.24 Ho duong dac trung hé sd truyén cong suat ctia bo lien két phi
tuyén phu thuoc vao ban kinh 16i sgi trong khodng (a = 1.78um-—+
5.898um). Ba duong cong (1), (2), (3) tuong tng vé6i 3 gia tri
I, = 1.4 x 10" W/mm?, 5.05 x 104W/mm2, 7.5 x 10" W /mm?.

2.25 Duong dac trung hé so6 truyen cong suat ctia bo lién két phi

tuyén phu thuoc vao khoang cach hai 16i sgi trong khoang (d =

2.26 Ho duong dac trung hé sd truyen cong suat ctia bo lien két phi
tuyén phu thuoc vao khoang cach hai 16i sgi trong khoang (d =

9um + 20pm). Ba duong cong (1), (2), (3) tuong tng véi 3 gia

tri I, = 1.4 x 101 W/mm?, 5.05 x 1014 W/mm?, 7.5 x 1014 W /mm?.

2.27 Duong dac trung hé s6 truyén cong suat ctia bo lién két phi

tuyén phu thudc vao bude séng trong khodng (A = 0.1um =+ 3um).
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