[ Downloaded from jnsee.sut.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23223146.1392.1.2.5.3 ]

NSEE O3 (wdige 33 (5 kS dilols 4y 5

£ 2 it 39 Gl b 51a dilols IFAY ol Y opled ) o9

g ghaso olflits

S 9 9599 33 - i Sy ul
[ P P N T TS S NOWESINY

Sharif@iust.ac.if@|ﬂ‘ c(_)‘J.é.'{ Q)‘ﬁ\ e rLﬁ c\i.ﬁd\: céj.: g oA zils c\j:f: 6ﬁ=ﬁd|: 4J9M °"\3*"i55‘
soleimani@Iust.ac.iol ;! ol ¢ oyl Cano 5 ole oBails (3 (owtign 013l skl

OYRV/ENY e oy gyl VFAY/E/D tdllie S5 55 o 56)

S5 Lo (5 peelS Slaail 5 5 lasy g 5 S S VL 6l el ol Ol 4 (6 5 YLl oK
Slslle o e 1 (S Ol 4 ol ©OLd parse At Gl J6 CMOS (5555 5 (e patzms (g Sk
bl oyl Jleb b Silakas .M:J&wa&hﬂ.\ﬁd‘ Jlad o 5 Jlad Slalad sl 5 Ll g5 0 (S5 85 g0
O3 Jie Gogmples Jlb Dlalss G okt 4 Ol 5 Sk U5 S Glage 53 e b SIS I s
4 Cnd S8 b e Tl (Ghyls (= (slosls Ol e 4 SIFNCISIQ ¢ b b 51 .5 S eslazal gV gde 5 o liSCy &8
oslital b o 1 5 ot Sl S) 03 (S8 S5 ks old i ge s pled (9350 il dllie (ol 55 .ol S
0313 Glor el Ll 5 n om0 () 5l aU 85T das e 0L s Jlowi o gl el 0l plail JUasi) Lot O g g0 3 )
e S8 o b esle g YL g Dus fele 95 5 b Sl e sl ol by il wils 55 GV 8 Sus Si-neiSIG

Dah e g b )l LS

o pled 6350 o (605 ol s sm a5 (G S S 5 1SS S0 39

dordo —)

dsb b s 55 Ko 5 0¥ se (3T (385 Jst (287 5 59555 5 oo Olge & S
s Olsie 4 ()5 Sl yed anw s LAV Gladle 53 5 b = lae 5] el 3l LVAPY Jlo 55 5a 3 0gsbe 5 (S0 (50
@ Olel sl opl [PV ] il us r(U:w‘ 3 b (6 b SLaoliS Ly 5B (B an (mar 5 (S35 el Sl JESH sl

‘s-g:’):ﬁ‘@,)b)‘"‘\”|’J':§‘:J|)‘:“j:‘i“:"""‘“'ﬂ.))"”"‘:‘u}"‘“’“MO}F‘}|)3)J’°|)Qwu}“"m‘dbo‘}‘;

! Photonics
2 Erbium-Doped Fiber Amplifier (EDFA)
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! Silicon Photonics

2 Silicon Nano-Photonics
3 Active

4 Passive
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! Third-harmonic generation (THG)

2 Optical Kerr Effect

3 Two-photon absorption (TPA)

4 Four-wave mixing (FWM)

5 Stimulated Raman scattering (SRS)
® Stimulated Brillouin scattering (SBS)
" Stimulated Rayleigh scattering

8 Phase conjugation (PC)

9 Cross-phase modulation (XPM)

10 Self-focusing (SF)
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! One-photon absorption

2 Free-carrier absorption (FCA)

3 Free-carrier index change (FCI)

* Free-carrier plasma-dispersion effect
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! Bulk
2 Si-nc:SiQ
3 Quantum confinement (QC)

Journal of Nonlinear Systems in Elect. Eng., VoINd 2, Fall 2013 VAY 5ol oY o)led (Voy 93 0B gwiige )5 (oo 8 o alaln 4 25


https://dorl.net/dor/20.1001.1.23223146.1392.1.2.5.3
http://jnsee.sut.ac.ir/jnsee/article-1-51-fa.html

G S5 $ 5 e e Glaedyy Jios

Sk doses 5 oy b s Sl

[ Downloaded from jnsee.sut.ac.ir on 2024-05-19 ]

O
Ao = 1550 NMp- 50 J sk 5 SIFNCISIQ & gai i (o b 5 o Dlaseln V
Sample Repetition Pulse Intensity Si content No n, Brea
name rate width (W/cm?) (%) (cm?W) (cm/W)
A [27] 1 kHz 100 fs 6 x 10* — — 10" -10°to -10°
‘B [28] 10 Hz 4ns 10%to 10° 20 1.91 -10°to -10° 107 to 10°
C [29] 1 kHz 100 fs 10" to 107 21 — 10" —
D [29] 100 MHz 20 ps 10° to 10° 21 — -0t —
‘E [30] 1 kHz 100 fs (1.05+0.4) x 1& 5 1.46 (1.03 £0.4) x 18° (4.4 £1.5) x 16°
F [30] 1 kHz 100 fs (2.3+0.8) x 18 8 1.54 (4£2)x10" -0
G [30] 1 kHz 100 fs 5x 10" 8 1.54 (4 £2)x 10" 6.7 x 10°
H [30] 1 kHz 100 fs 2.15 x 1¢? 8 1.54 -(2.1+0.9) x 16* 3.1x10

CanSs oo ) S 0T ot s o 555 00 sl ol ol (sl SIO, 5 Si-ne i S 5 Si-neiSIQ b b

T sk 53 ol 0ds 0313 DLV Jgukr 55 (S5 ol bl 2l 31 ST Ol (2l 31 L e ol 5 035 (- 3.48 Si| s

3305 JB5 o 03le ool 3 55 (s Dl 0 5186 51 0155+ 1550 nm

B .55 90 Sl Gl g0 To—plod G390 kv £

T LI e opl ol ool 0313 OLE D IS > (glaly CaSs 5 s b i L e ge (o2 oo o

Wy \;ﬁwl{M}J&ﬂsW%ﬁstuwl{)w.w‘éjwyJ‘M‘)JM}OJ}{&L&M?U

nH>nBznc5@4;4{‘.\;“;;4»5\t,uwnwncg,&,:%\,@pg‘yﬂj,mx,aué|,nH;Mg,:%,,:

[ DOR: 20.1001.1.23223146.1392.1.2.5.3 ]

Ns<y
y
Cladding n.
z X
1
Core ny Wy
4
.............................................. T
.................... Slof rig T2 g
.............................................. 4
1
Core n, Wy
i
Substrate 1

s Slars Hld o se CE-"-‘ zlw 0 e
wy = 180 nming = 1.44ac = 1.441g = 1.440y = .48 lasie glyl> (idu opl 5o ol Jdou (glars )L 50
LQLAJ.:BJ g["‘\'] JLE:.,\ L U}:»‘Y}AJS J‘ oslaial L l"‘.’.‘ 33 sl ol Lg)L..m:..& [Y‘\] BE SL; 9 039 Ws = 50 nm 4

Q‘jw cg}uéug:g‘})bu&)aﬁ‘&f:ﬁb); J.:}&@Ajb‘ UT&‘J" é%@b}o.l.&(bu‘ﬂyd\ﬂ Lg,}:J‘M

Journal of Nonlinear Systems in Elect. Eng., VolNd 2, Fall 2013 WAY 5l oY oyled Voyso B owelign 53 b b b alels 4 55


https://dorl.net/dor/20.1001.1.23223146.1392.1.2.5.3
http://jnsee.sut.ac.ir/jnsee/article-1-51-fa.html

[ Downloaded from jnsee.sut.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23223146.1392.1.2.5.3 ]

S S5 53 e b slaey il

X Slodker domes 5 s 2 o3l

.;};afﬁ,;,@‘}m,;wp@\;t,:f)ﬁw%,@pogu@‘éb);eaf,zj);bnsz1U,LJ;

PP CwSE s g o I mie pl dileds 0305 OLES # IS 55 o ge 0l TM S TE (slasge Sl gla soie
ol GlalanS cpl g or o33 (Bl Voo pdle 5 (IS 3 2D oo Ll ol s b e b

Dlas)le
b:(njﬁ—né)/(rﬁ—rﬁ) *)

V =kgw 2 —n? /2= w13 - g /A V)

.0< bSl:ﬁ)\; N < Nef < Ny gms Mgt 2 3L 03 gloea 4y 4 5 L

5 (P S (ola gmie ollas (5 b Sl i (g sln a8 iS5 (611 TEY LI 350 ()7 IS (ol i ollas
(3) 5 (2)F JS oot s 5 035 o0 40 035 sl (215 (52 03 age Sl (5 (Sl lasla g ()
J\J{li:,e‘}ivgqﬁwjub'C)TM )TEL;LA:}»Q:{&::lwf‘@\y'd!):é\;ﬁ.&f@d&bﬁ“fﬁ
4.:9-\4 J??U\ L&)JTM jTELsLAJ}A aﬂjbj)j.v C)-\.&VJQ)J ‘a-li-li‘ d‘j&s} 6"’)}')}‘19“”4""}";"@ Lh}}ﬁ

Llodds o5l U':"-"L“ di..:.l.}';

1 T T T T T T T T T 3.4
S 3
g 08 ] 2 304
g 2
g% 0.6- T 2.64
7 g
T @ =
25 04 L 224
5 ° 2
E o0z ™ S 184
S : s e~
P4
[}
0 ? .
0 1 2 3 4 5 6 7 8 9 10 1'40.4 08 1.2 16 2 24 28 32 36 4 44 48 5.2
Normalized frequency V Wavelength am)
©) ()
2.27
c x
S S
S < 2,265
g e
53 g
o2 5 2.26
28 ¢
£ 5 2.254
(3}
= iy
0-29875 2.58 2585 259 25595 23%7 1575 1.58 1.585 1.59
Normalized frequency V Wavelength um)
(») @

(T30 Jsb e i S b (L) ¢ s (l4aS (5L o 50 TM 5 TE (slas so (Sl (sla s sus # JSC
(3) s TMo s TE; (slas 3o (gl (Call) Ko 51 iidey S5 5 e () o3l i i8S p e 0 5dle i slisl b ()
TMo s TE1 (sl e sl 5 () JSKa 51 idw ¢ 55 sled

Journal of Nonlinear Systems in Elect. Eng., VoINd 2, Fall 2013 VAY 5ol oY o)led (Voy 93 0B gwiige )5 (oo 8 o alaln 4 25


https://dorl.net/dor/20.1001.1.23223146.1392.1.2.5.3
http://jnsee.sut.ac.ir/jnsee/article-1-51-fa.html

[ Downloaded from jnsee.sut.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23223146.1392.1.2.5.3 ]

S S5 3 b slaec o

Sk doses 5 oy b s Sl

oY

S S SRR TS et e BaB L N ST

Intensity( X,3) =|E, nom( x,))|2 W)

Sl sl 5 035 o g 528 plale el 53 050l dalaze (S SN Ol 55 EpornlX,Y)
Evnam (% ¥) = E(x,¥)/ max{E. ( x,)]) @)
Sl Cmisbe g 035 g gn (o 2 plaie o 55 dalane S S Ol @5 B EXY)

E (0 y)=E(xy) %+ E (xy) ¥ ()

sgama 4=l 33 opl ol .Sl TMo oF 5 Y Lla 55 ulie 50 s TEL F 5) LS 5 zlds 550 oV K8 gla soein b

s o 5 TM S TE (las e flans s b5 51

ol (ST (Ol o g (8l 5 LS (sleid o 50 93 512 TMo 3 30 030 5 dalaze (SG AS01 Ol 555 S0l ¥ IS

Wl OT odkins JSM“ Slaas Sla o 9o dalaze sladlde AT 5 (g yld Lo 50 olate Olks S w0 L Gil:i oo

1 . ; v ; " 1 ;

> 2

7 0.8 1 % 0.8 1
j c

2 2

£ 06 £ 06 1
= 0.4 = 04 B
[ [

£ £

S 0z S oz A

. MA/\ I ’\M L I L
-800 -600 -300 0 300 600 900 -900 -600 -300 0 300 600 900
Distance in the y direction (nm) Distance in the y direction (nm)
(<) (&)
1 : : 1, : :

> >

2 08 1 G 08 1
c c

2 L

£ 06 1 £ 06 1
o el

g g

5 04 1 5 04 1
E E

S 02 1 S 0z B

-900 -600 -300 0 300 600 900 -900 -600 -300 0 300 600 900
Distance in the y direction (nm) Distance in the y direction (nm)
(%) (2)

?M(J)j“%(c)h‘%(g)d bl (Call) ¢ o lans )Ls 50 TM ,TEéu;ya};uJ;U;;).\,::VJQ

()5 () S

Journal of Nonlinear Systems in Elect. Eng., VolNd 2, Fall 2013 WAY 5ol oY o)lad Vo930 gmbign 53 oo sl allala 4,05


https://dorl.net/dor/20.1001.1.23223146.1392.1.2.5.3
http://jnsee.sut.ac.ir/jnsee/article-1-51-fa.html

[ Downloaded from jnsee.sut.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23223146.1392.1.2.5.3 ]

Normalized electric field E (y)
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