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The effect of control lasers polarization on absorption index in
Electromagnetically Induced Transparency (EIT) in W-type cylindrical
guantum dot

Marziye Al-sadat Moezzi, Hassan Ranjbar Askari

Vali-e-Asr university of Rafsanjan, Faculty of science, department of physics

Abstract- In this paper, effect of the control and probe lasers polarization on generation of the double windows of
electromagnetically induced transparency (EIT) and also on absorption coefficient in a W-type GaAs cylindrical quantum dot
(QD) with parabolic potential are investigated. The Schrdédinger equation is solved in method of effective mass. Dependence
of EIT and absorption coefficient on radius and height of cylindrical QD, in the different polarization of the probe and control
lasers are also investigated.

Keywords: Absorption index, EIT, Polarization, Quantum dot

.9
b g s BB WWWLOPSEIE cole o a5 canl jlael slls 5)ge 4o alie oy


http://www.opsi.ir/article-1-754-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

W Joe 6515 F o gokinySey ) U5

Syze )y a5 (egilsS Sbaptcs Soiluels
Dy g0 Ayl
(")
ol 55 00 Gikesls V(1) =~ E o5
b Hp el 5o |y (SaSI d g Sles jobis
1bgs Olgiee 5 JSB 4 (T ge (o8 90 oy

Vnm = _ﬁnm ’ E = _:urimE (y)

H = H, +V (1)

02l 69,5 b placs SO

00 :ﬁn:ﬁzz =0 ()
Dy ge iy ya 5 IS 4 o) slauils
_ Eop ‘,uti)a‘ _ Eout /J(in‘ _ Eoe :”(i)z

p h ! cl h ! c2 # (\c)
o= Toe i o L,;ll.i> o yile SYoles L515 pyo
"'\45“)&5" 4.»...»5.: 53) ‘S.w G 4.»_9[; L)‘)?') oo 9

P =——[H Pl + Y ToPun = 2 Tonb
EnE, 0 E, (o)

= 7mn Prn For m=n (;)

) ir s

Prn __E[H ,p:|mn

M8 Kool I o B il sloaslyo la 0 oS

l‘. ) d:"l"z"ﬁ tﬁL‘bé)‘.ynm 9 n )")5 ] m }‘)5 )"

B ka0 T=0 0k jo phs Sol (59

Oldae g iadad o galayl) 5l eolaul Lol anils

pels> ()L pdy sesmse sl Coled o (S S
el

v
N |ﬂ03| f_2
&h ¢ (V)

e 92ly 00 515k et JB N a8

x> coye ol (V) Wolee 5l ooliwl b .ol

Slp oy oS awlx |, a=(w/c)Iimy

Shmwle 4 5L ole Sl oo dubxe

Im 7% (,) =

ol g

4l gl _cogiiilyS LU

2y Sogpe & lalgtul (oegiilyS abl Sy Seikeala
D9 g0 Ayl

hZ

T om

e

1
NCWs +2mw 7’

-

St S e oKisls A YAY oLo..{O YO LYY

doddio
Sl sy, &5 (B8 slacd i cle a0l
eler lgise el odal Cawdy segiilyS SlKe 4
Ol 3l S ols s 5 e sleslall LT eole S
EIT) wblineg pSI oW codlas goass )lg0
Sy e Sy d bjgee ol sakwy 4 a5 ol
2 ey Gl S S 6 e L ek
sl b [V] @il Dy aw gloptns
B 5 oan 5o ol oamlie LB [Y] i
Sl clis Glge sl m slepiees Wik
cila, b lie cpl 0[] 0,8 bl 1, o)z 50 sl
Ohee Giabd poss Uy 4 S e
sl Ll sl RS 5 S5 sl
Sl Lz Gaote Jomdls b (slaslgl ..\.,L.wjfv.llf
oablineg 2SI Sl co8lad 5 iz e ps o) 2

w‘ W 4.._>lo).s
S cudlid sonay 9 Lds wu po

5l o (6551 slaslp b slapiuns (3 EIT (gony
& bocwl ssmlin BB il Jke Jow S des
o b.(,..gl ol Golé- oS3 0 sy ol els
S8 5 9 SuFliul Coeal Gl el cnl &5 358 o0
Joe SO ol 2l mlio 5 g bl )l mlis jo
asgiae HIS aw g jlre S aw 4 Sl o5l ks
LW oesi 5l il Sz Joe S pise onl yo el
oot as,S L o [3) 5 [0),[1),|2) 5 el
o & 1,]2) 5 ab s ]0) 0 dse) el
el @S 15 lsie @ [3) 5 al ans slaglys

3 Ay=0, —0, A, =0, —ay,

5 508 )5 ooeaS pae S5 4 A,
ool 2085 Gla il 8 4 Cond J S 5 90

Ay s 2l 69y poead Jlesl (oS o
WJrS 5 N0l sl 5 slagylane ggezme b ol
Foo gl 51 US55 59 5 K5 5l zoe Job &S
Dglisr B8 S5 et ((eesslsS aladi) sl

=@, — Wy,



http://www.opsi.ir/article-1-754-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

Gd> Gl s yloges

Ol sl Dglite Gtudad gl Qi Gliee sl logas
slogled 5 beli)l oly ezes 9 J5S slbaysd
O N N T
s 5 ol (S A o0

=

{Prabe:x Pol., Ctris.:x Pol., R=5nm, E =E, =10° V/m)

Imy

Ap/y03

(=

{Probe:x Pol., Ctrls.:z Pol., R=5nm, £, =E,=10° V/m,

Ap/y03
abii S Sl )y sesmge Caand Jlogei 1 VS
Z Gialad b S e (0 X Gialad b J S olae (@l X

(Al

|Probezz Pol., Ctrls.:x Pol., L=8nm, E.=E=10° V/m|

Ap/y03

(¢

g S o825l ATAY oless YO LYY

Alr g el gogiilsS abaki ggagu Jemily V(F) o5
r 1 * 2 2 2 52

V(r)=§me(a)opp + w2 )

olSiss o elad dilge P 5 058 Fge pyem, oS

oyilyS Al SO lp ol Glalgl Slaike

9 a)Op :h/me*R2 L &L"-’)‘ 9 R &L&w L: 6‘“‘5"‘”‘"

2 i 098U Lo ilS 3 @, = 4R/ ML

iy gllgil oagiilyS alaki glis)] 5 plad e
ol J> g boysie gjlolas 5l oolaiwl b .2ed o

Sl plp sllginl (pogitlsS aladi @lgs 03ag Susg,0
L

k, k; Liczpraze?)

p.2)= e’
Vo, (P9:2) \/nx!ny!nZ 12
H, (kppCOS(/))Hny (kppsingo)HnZ (k,2)

sz wlgH (X)) 5 ogilss slasiN, s NN, a8

S b 4 s Ceep Gl
Sebkals oS oy aidse W, 0 (0,0,2)

x 'y Hz

nnn>

Sy Oezee [&] ol Gl slad o N, y''z
by Ol se Sokeale yolde ofig
1
0
E 0, =(n, +n, +1)ha)0p +(n, +§)ha’02

Olawlxo
e 5l My 5 Mgy Moy Stslne jsliie &
5 [2)1]1) 1[0) slasls 5 5 ks e o
abais glis )| gz 53 1) g8 b g ) e[ 3)
oy s E=E€ Sle 4 b lalsinl ayslss
J0)=[000)  cipo A e skl
5 |30, |2)=|003 1)~ ooz
gl Cqz 0 1) e el g el oal w8
s E=E6 le a b syl ogilss abis
]0)=|000) cjpo & piess kil g
o 19=1501 , [2)=] 30y J1)=[100)
JOMPREIRTI IR



http://www.opsi.ir/article-1-754-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

Wwosls Julox g (g e
aS ol 34 oo odalivne (WFY) S0 a5 jshiles
£l Sl ool X g 9 S5 olane led
2 i Gle g LW cdlad o iy sl jo o5
el gl Gl Ll o)l X Giadad b S Glae
ka8 b JS Gl )0 SBlid 0oy sl Sl

(1) S50 0l (6,50 i ple o (g oals Z
Olidl a4 0gd oo ocamlie (@HY) S 4 4z b
Olee b cdlid oy by Gl o glad
Ol 3o g ol X (iudal b J8 lase 5 SaglS
Glp (IS @ azg b bl WS o ) ol
@i Ol gled Gl 7 akd b JuS plose
Gl codlad oy sligy o a5 Jl> yo cols iulsél
oy by Ll LSl 58 (WHF) USS o)l
Olee slp gl Gl b Qi ol g cudlis
L oS oyl Z b |y 5 o 5 5405
X ekl b 558 e @l UKo 4 azg
wix Ol Jy 03,58 6mis CBlid oy by
Gil33l 45 WS e o (QH0) S8 ol ail 233l
Sl R3S a5 o ogtlsS Al glas
Oliee 9 Cdlad oty Sliag 50 6l el 7 2l
ol Lol oyl 70 el b S lase gl i
LS Ol @lp oy sl Gl cel gl
s Sl nl je Sl Gl g 0ed o0 X audad

(-0) WS o

&=l o

[1]Sadeghi. S. M, Deng an. L, Li. X and Huang. W-P;
“Plasmonic (thermal)electromagnetically induced transparency
in metallic nanoparticle-quantum dot hybrid systems ”; 10P
science, Nanotechnology 77, . (2009) 633-673.

[2] Yan. X. A, Wang. L. Q, Yin. B. Y, Song. J. P;
“Electromagnetically induced transparency and enhanced self-
kerr nonlinearity in a fourlevel scheme”; Optik 122, . (2011)
986-990.

[3] Paspalakis. E, Knight. P. L; “Electromagnetically induced
transparency and controlled group velocity in a multilevel
system”; Physical Review A 66, . (2002) 015802-1.

[4] Beil. F, Klein. J, Nikoghosyan. G, Halfmann. T,
“Electromagnetically induced transparency and retrieval of
light pulses in a A-type and a Vtype level scheme in
Pr3+:Y2Si05 ”; 10P Science, Journal of Physics B: Atomic,
Molecular and Optical physics 41, . (2008) 074001-9.

[5] Raki. Z, Askari. H. R, “Effect of light polarization and
dimensions of A-type three level cylindrical quantum dot on
electromagnetically induced transparency”; superlattices and
microstructures 65, . (2014) 161-176

St S e oKisls A YAY oLo..{O YO LYY

[Probe:z Pol., Ctris.ix Pol., L=8nm, Eq=E=10°" V/m,

Ap3
B S S ol eshge Soand loges TS
il SIS e 5 Sglite slagled b glalyial pagslsS
Z iodad S lows (o0 X a8 e (Gl X

(I

Probe:z Pol., Ctris.cx Pol., R=Snm, E=£,=10° V/m)

\

Apfy03
(<

|Probe:z Pol., Ctrls.:x Pol., R=5nm, E.=F.,=10° V/m|

NN

'\ M

[ ! 1
.’ | I‘ \ —  L=Sam
/ In = =t
/ ‘f\ \ Let2am

i /

Apfy03

ahis oSSl Bl ceghge Ceamdd Hloges ¢ F S
ksl U Sl lae 50 Sglite gloglis )| b gl agmilsS
X Gkad b J5S Gl (0 Z (el b 58 lae (A1 Z

(!
/\ '\ "‘[\"\
A L
|| -
. /) | | e
i / || \
\ |
\ |
_— \/
Ap/y03
(&

|Probe:z Pol., Ctrls:x Pol., L=8am, Eq=Eq=10° V/m|

Ty,

Ap/y03

ahss S SopSdl )8l eerge Ceond loges 0 IS
iokad b SaglS o j0 Sglite slagled b (slaslgial (oogiilsS
X Gkl b ST e (0 Z Gl b 55 lae (A1Z

ay


http://www.opsi.ir/article-1-754-fa.html
http://www.tcpdf.org

