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BAlI BAO CAOMON HOC
MON: QUANG HOC UNG DUNG

GV: PGS.TS. HUYNH THANH BAT

HV: TRINH THI QUYNH NHU
QUANG HOC K18
la. Tan sic mode la gi ? Tac hai cla tan sic ddi véi sw truyén séng trong soi
quang.

Téan sac mode 1ahiéu tng cac xung anh sang bi mé rong khi chi ng truyén qua
soi quang da mode, do su khac nhau vé van téc nhom clia cac mode, dan dén sy khac
nhau vé thoi gian truyén.

Hiéu (ng tan sac mode gi¢i han t6c d6 m & céc xung 1an can co thé duoc truyén
makhdng chong phi 1én nhau.
1b. Hay chirng minh s tan sac mode &nh hudng dén soi quang co chiét suét thay
doi lién tuc (GRIN) it hon so v&i soi quang co chiét suat nha buac (Sl).

Téan sac mode chi xay ra trong soi quang da mode do su khac nhau vé van téc
nhém clia cac mode. Mot xung don cua anh sang di vao mét sgi quang M mode tai
diém z = 0 sé lan ra thanh M xung véi thoi gian tri hoan (delay) khac nhau ma n6
tang nhi mot ham cua z. BG6i véi sgi quang c6 chiéu dai L, thi thoi gian tri hodn cho
céc mode khéc nhau 1& 4= Livqvéiq =1, 2, 3,...M. Trong dé v, & van téc nhém cua
mode thr q. Néu goi va Vi, la van téc nhdm 16n nhat va nhd nhéat thi xung nhan

duoc sé lan ra trong modt khang theo thoi gian | a (L/Vin — L/Vina). P06 rong xung trong
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truong hop nay 1a o, :%(VL —VL j (hinh 1). B0 rong xung o, cling duoc goi la

min max

thoi gian dap rng cla sgi quang.

0 t

Xmgtaiz=0 Xugtaiz=L

T tin

Hinh 1: Sy tan sac mode

Trong soi quang SI, v&i s6 mode 16n, ta ¢O V min = C1(1-A) VAV ~ C1. Vi (1-A)
! ~ 1+A nén thoi gian dap tng 12:
LA
=2 1a
o33 (12)

Sy tan sac mode trong sgi quang GRIN la nhé hon trong sgi quang Sl do van
t6c nhom ctia cac mode dwoc 1am xdp xi bang nhau (do soi quang GRIN c6 chiét suét
gidm tir trong ra ngoai) va sy sai biét gitra cac khoang thoi gian tri hoan clia cac mode
t© = L/v, gidm di. Nguoi ta chirng minh dugc rang van tc I6n nhat vanhd nhét cho
soi quang GRIN 1a Vi = €y VA Vyin =~ cl(l—A2/2). Do do, thoi gian dap tng cho
trvong hop sei quang GRIN |&

L

[0 —
c, 2

T

(1b)

Vi A << 1 nén so sanh (1&) va (1b) ta nhan thay rang sw tan sac mode &nh

hwdng dén soi quang GRIN it hon 2/A 1an so v6i soi quang Sl.
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Day tan hoat dong o cla soi quang ty Ié nghich véi thoi gian dap tng theo
cong thirc:

1
211G,

G

(2)

T (1a) va(1b) va(2), co thé rat ra két luan:

- Soi quang GRIN c6 do suy giam rat thap.

- Soi quang GRIN cé déy tan hoat dong Ién hon sgi quang Sl.
- Soi quang GRIN c¢6 16i 16n dé st dung.
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Hinh 2: Phan loai s¢i quang
a) Sypi quang SI don mode
b) Soi quang SI da mode
c) Spi quang GRIN
2. Binh nghta ngan gon vé mode LP.

Mode LP la mode phéan cuc tuyén tinh — linealy polarized mode.
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Soi quang trén thuc té c6 do dan kém, do d6, cac mode tw nhién trong soi

quang st két hop (suy thoai) thanh cac mode phan cuc tuyén tinh (LP).

Hinh 3 va4 mo td mode LP.

e Hinh 3 lamét vi du vé cach két hgp cac mode tw nhi én thanh cac mode
tuyén tinh.
e Hinh 4 lacéc do thi cudng do cac hinh mau sau mode LP.

Khao sat ki cac hinh nay chiing ta sé hiéu rd y nghia cla thuat ng*r mode. Céc
chi s6 mode c6 nghta nhuw sau: 1 la mot nira s6 diém cwong do cuwc dai (hay cuc tiéu)
xay ra khi toa d6 goc thay doi tlr 0 dén 2« radian; mlaso diém cwong do cuc dai xay
rakhi toa do ban kinh thay d6i tir 0 dén vo cung. Luu y rang di vai trudng hop mot
diém cuc dai thi | =0 bdi vi | phai lamot s6 nguyén va do dé khdng thé la 2.
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HE:4 TEes HE:4 TMeos

(@)

Phan b cudmg dd

(B)

Hinh 3: vi du viéc két hop cac mode HE »; + TEy va HE,; +
TMo; thanh cac mode LPq;
a) Cau tao clia hai mode LP; tir hai mode tw nhién va phan
bd trwdng TE va cwdng dd cla chung.
b) B6n hwéng treong TE va TM va cac phan bé cuong do
twong ng cta LP 4
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Hinh 4: 6 thi cudng do va hinh mau 6 mode

Vi cac thanh phan doc cla cac mode LP la rat nhd, do d6 trong hau hét cac
treong hop cac mode LP cd thé xem nhw la mode ngang.

Tai sao si quang chi ho tro cac kiéu truong roi rat ma ching ta goi la cac mode
phan cuc tuyén tinh (LP)? Nguyén nhan vat ly la s lan ctia séng trong soi quang phai
thda man cac diéu kién bién. Gia sir song thda man cac yéu cau nay khi lan dau tién
dung giao ti€p 16i — |&p boc. DE thda mén cac yéu cau & cac lan sau, song phai lap lai
chinh né khi mot lan ni*ta dung bién I6i — I6p boc. N6i cach khac, pha clia song
(ot — B 2),v0Oi z 1a hwdng lan truyén, phai bang 2 = k, vai k 1a mét s6 nguyén, tai clng
mot khodng cach trén hai duwong zigzag. Cac séng EM théa man diéu kién nay & co
mot ki€u 6n dinh hay mode. Céc séng EM khdng théa m an diéu kién nay sé khong
thé xuat hién. D6 laly do tai sao soi quang cac séng EM — cac mode — ¢d céc kiéu On
dinh vakhoéng ho tre cac mode khac.

Hét
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