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Dlealls dlia gl sl s A ) elldy wdi 5 Al LS B ) (e Las () 5 O s e sl
e e JlBy Lee addia ladse () Ko Alladl) dahaiall 85 58 gl Cligiadll o) g LS JSS
da aal 3 S &gay Caga o8 288 Gl ) alll e 3eleS (e (UL 5 3 el LY
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Alil) Apasl) LYY iy 5l 8 eals 4 jlae 4 s Al il 5 dadiia (s il s
188 1.3 5,538 (a se Jshar s GaAS 3be e isall LpaSl Ail) 30 Jamind 84
O deaS | 1.55um (sl Jshll dess Y Sleall 138 Jaa & geall e 451 Y)
axiall 5 | (100) i ghan e cilaiall INP 32k e disall 5 de giaall 3 sall
| AeS Lale Lty Janiod O 0Say ,1.55UM (o> sall Jshally &l <l 50
i€ LlEs sl (100) olasYU INP s 78l e i) [nAs blas b aa g
.[10] Quantum Dash (QDash) sxiel) 43Sl Jaliill dyansi Ll (Ul Alsione
Jrant Jie dage Ol jaae aiaall 2l L&l i3 INAS/INP ol 3 jeal & jelal
Characteristics 3me 3))a 4a,0 5 «di e Differential gain lalss
oS Gl sl I (peaill AL8 5 4285 56 T, temperature

(3-4) i leeldi )i Gal Al 4 glusia 43aS Ll (5 sind saiaall 40 L) aS) 5 )
) Dl pdall e diey Ledsha Laty e 36 (10-20) O gl b WdaelB Jshay sl sils
Aol g 33 ake 3)5a Gaus (1.5) JSG 4 el iy WS @l jia gl (e liall

B3 diall Waleal G (1.6) JSl 5 5L el

oY (Q Dash) 52 _yiiall saiaall dpe Laliil) Koy cDlalall slagy) DG 40l juasl) )
il da e 53 ) pallda j gad dpnbiadl are e ddade 9 32y 58 ) hrae (g2
Llail) ol Ll 5 LaS | sl 5 o dilail 5 dncial 5 dpida datlia €35 4y puad) 4puSal
oSl g @i yall Jpanill iy Aaidie jilud 5 Ladl e Spand (525 5iaall 40S)
Uns 5 oy svieal) £aSl) Jaliill a5 e Jaay Las 2 5 olaily VMY i)
saiaall pasl) Talaill K)ol Lagee | QDS Al alaill 3 QWS Al LY
s (DBAR) Dash-in-a- barrier jals o8 sxies dpeS s <5 e Ll Crinal

. [11] (Dwell ) sl Dash-in- well s 8 bxiae S Ll
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5 sanall CVAN e S 2 (QDashs) sxieall dusl) bl 8 dieall LIS T ks
aial) olaily aaall & ) il ) Adls) Ay s S Ledle oSay A Wk
LSl Laliill 8 jaaall cliall aaii | Tas gls Juaad Cada N o Gl i el
Lall e 3 jed Jalrae s duadaiall il dgie Jie 4y jaall sa¥) (e (QDashs) iadll
siiaall 4l Llall dpe o8 SN midie | |inewidth enhancement factor
b a e e udid Gl A pead) il g SV S el A Gukill dega 23 ((QDashs)
b Jd b € laphi cosy QDash dlse ol @y e JUsS | g padl Juasil

C ciladinal)
Studies in QDash Jddesclul 014
SCLs saiaal) dpast) Jaldt)

agd e laa¥) 5 A5V bl all @ K 53 (2001) ale saieal) 4l Ll 30 5aY 5 as
Q ol &yl claall slaie) [12] &3 )5 Ukhanov ox dus Whilal sk 28
. 5,50l Orientation o3 e INP (e 4w )4l INAs ¢ 55 Dash

o S a lLogee Juasall 4us @l 30 Injection locking (IL) il Jall o)
Gpeaill ala (e 33438 5 dle Liecaal) el 5l Alall Aoyl ) jrae Jia ) L g
8aill elimgin (e dds 5 Nonlinear distortion 4uaadll il ol (e paladll
shaayll a5 ((Chirp ) saill &8 sl il e 5 Relative intensity noise dswsl
sl Ll 5 A e gaad) Ll Ao olatly cumd sase Gigay Gl ANkl
Al Labal) ol (IL) ofsll Jasl) & jaae [13] Mosh ue2 2007 ale 8 | st
Oreaill il e 4Dl Pochet (asi 2009 ale by INAS g diad)
oy gt 1D 1.55Um (o> 50 J sk Biaall 4l Llaill ) 3 4 Modulation response

LS a 433 )5 Pochet e JS eods WS [14] (IL) Asdb A gie g yn — 5 08

dza (plalall g Chen s [15] st W a8 23 55 dal ) die (IL) gaall A saaadl ) lll &ld
Optical madl (sl (el L, 4aa alalall 5 [17] Maldonado-Basilio s [16]
. Biaal) Al Lalal) <l ) 5l Gl s e jinjection (Ol)



VLAl L sac) g cliplas Jaaill 4) giie saiaall Sl Llad) g 53 Jaa sall 4ud <l 3l ()
zeal Leanal 1,15 Electro-optic sampling &b Sl & jaull 48 yhally cilisell 380 5
g 58 A aliall 3l S Gl g Jaall 5,08 L ¢l sl &IMgiuY) s Compact size
lall Bia g dsiaal) 408l Llall < )30 Mode locking (ML) daai Ji slaily 5 558 &g

. [18 -24] 4ilis. wlalail; 2007

Ba a5 hadll e i Olllas jra CS3lall ) sane &) 3lll Cléia s2a) )
oldl s )5l mses (et G dpuSall L300 @l L0 a malidll laie (e pd g3
Ll 2 g0 )l Jard e Aglaall 228 | Leie QDash 5 QD @l lae e Clia sall
530 casadll Jals ) Lea g (oo 25m L i 55l U dils ) Aaladl (50 dausal
Coherent collapse ASLaill i) Jie dile 3 i) jiiul ate ) 25 Laa | A
Ayl Al 2l Al Al Hal Csall (e A sane (el 138 e Ciga g8 [25]
. [26 — 29 ] saiaall 4aSl Llaill 500 olal e

Llal) 5l g Al ddadill ) 3l e JS 8 A8y Jaalét Heck 43all) s 50 2009 i A
Blaall 40a<d) Jalas) < ~>=ll Dispersion <uiis Gbda) G o S [11] saieal) dpasl)
Jilai aae 5 Distribution of energy level <lsiwall 48Ua 8 555 Al a5 )
Gy LS Al dpadl leally alail¥) sile) ddee s TE SlseS)) daall @ilS 1
Zilkie J8 (e 1.55 (o sall Jshll vie saiaal) 4pasll Llaill 4y paill ciladiiadll 4l )2
& 5 Ll 4 5% aieall Auell Ll 3l 4 peadl Gailadll iy | [30] 4
las Jie saiaall A0Sl Lalatl) ) 3l A8 ML) cilandailly 48¥e SN L [nGaAs/GaAs
il Lkl & padl cYLaVL dAalall; Quantum  bits sl B osi
paSll Lalall ol ol sl s 8 els L e oy | [31] cryptography Quantum
basad Byl jie Clinki INGaASs/GaAs L Jis iliiia s INAS/INP g o siaall

. [32] 85nm sy Le () diay 53l Lgod Slai¥ 6l s (i ye

48l 5 s da ) dic Alalal) sateal) Sl Lalail) 5 Jf delia (e ¢hand a J

ple [10] 4xe cplalall s Wang s (001) glwdl e INP e claidl INAS 83l (3
SV LBUM e Gdiel Lase skl ol Ll ol 3 e @l Eus 2001
Gl &3y Single Stack 32, 4k gl e (o giad Sl 5 A3 1.66um
Ll aan 410 Aom ™2 2 g 30 jdiall dndall dvtal) L A8US CilS g Cilaada el g
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alall 88 | 3aasie Lgilaal CulS o sal) (e Al 2008 aladl el s lld asi | 84 K laiay
Dery 4xs <5l e g sl 138 sadd Al 3 [34] 4xe oalelalls Qiu i 2003
oo Sl e gl 1 Axpls daail dlere A 3 (A [35] Axe Galaladl
ag=i INAS Lo elal e GaAs Jie 4y 4k 4Ll j50  [36] 4xe cnlalall s Barik
saieall 4paSl Ll 5l 3 (5 yeadl Jpanill Cilia Gl 2l [37] 4ae clalall s Somers
Lelarge ¢«2 . 300 nm Ao o)) 4a e Juasd @l [nAs /INAIGAAS/INP g 5
Jshll die INAS/INP 33iaall 4l Llaill & g3 4y padll ladiaall [38] 4xe Galaladl
[25] Coherent collapse 4SLiill jlgil 3 sl Jsuan (e @il 235 1.55Um (o sal
Jshll die Jamy saieal) 4l Lladll 50 8 [39] 4xe cplalally Azouigui J& (e
il 3 [40] & S &y ems 53ea] 8 Sleall 13 Jasls LS | 1.57um sl
. [41] Broadband emitter ! 5 al jas ¢ suall Sl
il 3 A derdudl a2l Juald g U Jeadl
dabie & il Gas (1) zoAll 528 4y sdied) LSl Ll 50 pailad

Ll & Occupation probability(p) Jwsy) dlaial 5 (n) Wetting layer <l il
Blaal) 4010
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Aaiill i yall adaitall Al am yall dxdaie dies (5980 (S 5 Saiaal) Al Lalail) ()
Apal) Lol et ) o il il iy Jshas s (3-4)NM x (10-20) , Alsall 440
il Biaal) BaaQl Lol 4ndast Le ¢ Gy Lo 55 and A3l sa s 388S A8y Hlay S5iaall
el Lalaall (o) gy 483yl 5l S L L8 50% @y (1.5) JSal G gl
pabad Gaay @b (5 padl Wave guide as sall 28 0 Hsae e 40 gae (5585 3254l

. [35] Dipole strength kil s 48US i sl

ale 8 pxiadl dpesl Lladl 50 S s dada Allee Gfiald) (e 2gane 2 sl
JalI 3 s 53 Btaal) 4pall Lalail) ) 500 (o jai Al ) 23 50 433 35 Nader «iS 2009
Balaall pasll Llaill 50 sy Al z3eail 435 Pochet a5 [42] (IL) cislb
Aad )5 B A A5 prall gLl e TS Galing Y [15] (IL) Rl A il
Gl Giall Gaami dul )l 435 Chen AT zisall 836 | Lo Jua sl
gl | [16] sxieal) Al Llaill ¢ 8 Jeagall 40 3l 8 Optical injection (OI)
LS a Al pal Ll i 23 (0 dlile [43,44] 4555 Khan oe J0 Al

AgaSl) Adasal) ¢l 3l

Ll jadd Jualds jlaeY) lab 13a] AT ladsail [32] 435 Khan a8 1l
. [44] 4355 Khan 5 [16] 43k s Chen  lad Las 8 sl siaall £yl

Model used in the (b ainal) 3 gaiy) 2.2
present study aatlal) d Al

2004 ple [45] 4D} O' Brien Ji e (s 8 all o Al (3 aainall £ 35a)
Ao 403 ) (e 4 A8 ) GUS a el Gl Zisal) G G
o8 Ay 4y panl LunSall L350 e paladll 2y Optical Feedback (OFB) 4
c.uaﬂu.ﬁb‘)@.ﬁ\ B|EWA| J}Lés Qalany Y O lalal) 486K 4 c‘}aaj\'é..\uwds;mu\ﬂﬁ\;j\

12



Dol LS z35aiY)

§=- Ti 400 020 —1)Su e n(2.1)
p= -Tﬁd-go(zp—l) S +F(N, p).....(2.2)

N= -Tﬂ—zzvd FIN,P) e, (2.3)

n

b Ol S Ny Al Jalaill Jlad¥) llaial p 5 <l g8l ALK 5 () s
bl gL Cus g, =0 Uy s Wetting layer (WL) b il dilai

s

d s Confinement Factor sasll Jalbaa T 5 2las¥) 4,505 4aS) Lalial) 28U Ny Cua
el dauds la
b L A Lyl e cliadll Jalal el Jaeall caad Als F(N,p)
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Abstract

Quantum dash semiconductor lasers were born after an attempt by the
researchers to expand the wavelength range of the quantum dot lasers.
It possesses properties and characteristics outmatch those of the quan-
tum dot lasers .

The present work represents a study of the output intensity , occupation
probability of the quantum dot and carriers density in the wetting layer
where the laser works autonomously .

The study is extended by adding the effect of injection current
modulation which increases the degrees of freedom to three . The current
modulation led to chaotic output which is basic for the application

in the secure communication. The effect of temperature on the intensity
dynamics is studied too via the dependence of injection current at
threshold on temp- erature.

The previous studies were conducted based on a theoretical model
consisted of three equations describing the temporal variation of laser
intensity, occupation probability and carrier density which was solved
using the fourth order Runge-Kutta numerical method and Matlab system.

The three quantities (intensity ,probability and carriers density) affected

by the differential gain, ratio of relaxation rates of carriers and photons,

injection current density, rate of carrier escape and temperature where

the laser works autonomously. The laser performance affected by the

modulation of injection current via the constant and variable parts of the
injection current and the modulation frequency
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