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Tinh thé photonic 2D
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TINH THE PHOTONIC 1D

La tinh thé, ma ciu trdc cua nod la sw sap xép tuan hoan
cua cac mang dién moisea mot huong nhat dinh, va
dong nhfi} heo hai hwGAEKEDH. |ai
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Ngubn-goc hinh thanh vung/eadm photonic
GaAs Bulk GaAs/GaAlAs Multilayer GaAs/Air Multilayer
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Variation principle

Je tan w thap, thi tap trung ndng lwgng dién truong
)N vuing co hang s6 dién moi cao va nguoc lai.

ng Iu’o’ng dién trrong wu tién tap trung & vung co
1ang so dién moi cao.

== c0 budc nhay tan sb
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(a) Efield for mode at top of band 1

(b) Efield for mode at bottorn of band 2 (b) Efield for mode at bottom of band 2

(¢} local energy density in Efield fop of band 1 (c) Local energy density in E-field, top of band 1
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(d) Local energy density in E-field, bottom of band 2

(d) local energy density in Efield bottom of band 2

Hinh 4: M6 ta su tap trung Hinh 5: M6 ta su tap trung
nang lvong dién truong nang luvgng dién trwong twong phan manh
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ng sai hong va bé mat

Hinh 6: M6 ta céu trac c6 sai hdng




Extended States
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Hinh 7:a) M6 ta ham mat do trang thai b) Trang thai bé mat trong vung cam
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5i/siQ,
in air

Frequency wmaf2imc

Wave vector kuulin

Hinh 8: a) Vung cho phép phan xa anh sang (trai)
b) D6 rong vung cdm phan xa ham = (phai)
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TINH THE PHOTONIC 2D

inh thé ma cdu tric clia né la s sap xép tuan hoan
L vat lieu dién moi theo 2 huéng va dong nhat theo
ong con lal

i T =

° Do c6 doéi xitng gwong—~> TM va TE ...
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1. mang vuodng cac Rod dién mol

Frequency wa/f2nc

Hinh 9: a) Mang vudng céac rod dién maoi b) Cau tric vung twong trng
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hinh thanh vung cam cho modesFM

aich suv

g o rong // Rods, cac rod doc lap—> nang
tap trung manh dién moéi - hé sb tap trung tang »>
xuat h vung cam.

ﬁ:

té _'trung & nut cat ngang cac Rod + doi hoi dudng E lién
"tuc--% day nang lvong E ra vung kk=>hé s6 tap trung

' glamé vung cam.

Table 1

Dielectric band B3%
Air band 324,
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TE modes

Hinh 10: a) Mang vudng cac vein dién moi b) Cau tric vung tuvong &rng
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8l sur hinh thanh vang cdm modeJBE

E tap trung ¢ cac diém giao nhau, va vein doc,
tap trung ¢ cac vein ngang% hé so tap trung khong
: vung cam.

chuyen chu yéu theo vein doc> mét phan nho nang

T

:—Iﬁé’ng E bi ddy sang kk,> hé so tap trung Ion->
- viing cam.

'™

Dielectric band 2O
Air band 77 %
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lc 3: mang tam giac cac hole khéng khi
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Hinh 12: M6 ta céc vein va spot
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SBinh vi 4nh séng bang sai hong

12 loai sai hong: sai héng diém va

Iine—defe‘ci

Hinh 13: Mang vuéng cac rod dién moi cé sai hdng diém va sai héng duong
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Hinh 14: a) M6 ta dién trwong dinh vi & sai héng diém (trén)
b) Cau truc vung twong rng (dwéi).(delta n=2)
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linear-defect band
(quided modes)

AN NN N NN N
AN NN N NN N
AN NN NNENN

k —»
A RN R NENN
A RN R NENN
e RRRORORYDY

| | |
0.2 0.3 04
Wave vector ka/2n

0.5

Hinh 15: a) Mo ta dién trwong dinh vi & sai hdng duong (trai)
b) Cau trdc vung tuvong rng (phai).
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kanh sang bang bé mat
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Hinh 16: a) Mo ta dién duong dich chuyén & bé mat da cat 4 rod (trai)
b) Céu tric vung twong ng (phai)
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TINH THE PHOTONIC 3D

C auU U C '-' LI Xeptuan
n cua vat lieu dién mdi theo 3 chigu
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: SW nghién clru ra cau tric 3D c6 thé xem

- Tinh chat quang twong tw nhw 2D, nén ta khong
nhac lai, ma chi gi¢i thiéu 1 s6 mé hinh da thiét ké
thanh cong cung vi cau trdc vung twong rng ma thoi.
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Hinh 17: a) Cau tric 1 b) Cau tric vung tuwong &rng
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Frequency wma/2nc

Hinh 18: a) Cau tric 2 b) Cau tric vung tuong &rng
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Hinh 19: a) Cau tric 3
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Frequency waf2mc
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b) Cau tric vung tuvong &rng
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Trwong hop 1D

Si waveguide 1D photonic crystal

/
SiO; deformable integrated tri-layer
membrane piezoelectric microactuator

Hinh 20: M6 ta dutng dan quang hoc bang
tinh thé photonic 1D trong mach quang




Trwong hop 2D
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Hinh 21: a) Th&u kinh thang b) Soi quang photonic
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Truwong hop 3D

Hinh 22: a) Budng cong huéng quang hoc (trai)
b) Buwong dan anh sang (phai)
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Cong thirc bién phan - Duobng vién tan s6 2D

(V= E WV xE)
(E, e(r)E)

Li; (H) =

_ [dr|V < E(r)|*
[d3re(r)|E(r)|*

]

é Lﬂlg dEI‘E(l‘)\[(I‘)\E
| PrelrEr)?

)

concentration factor

Variation p
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NHAN XET VA KET LUAN

: vat liéu tinh thé photonic c¢6 kha nang:

Nhan xét:

Pinh vi anh sang bang: mode dan va mode cong hwdng-> 6ng dan
song quang hoc, bubng céng hwéng laser

Chon loc anh sang = théau kinh bang théng hep, guvong dién moi

: hién viéc nghién cru tinh thé photonic dang trong giai
doan th&r nghiém dé trién khai thuc t€, do con nhiéu khé khan trong
ki thuat ché tao.

Két luan: vat liéu tinh thé photonic rat cé tiém nang cho nganh cong
nghiép dién tir- vien théng - can dugc tap trung nghién ctru, dé
dem lai lgi ich cho xa hbi.
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