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Abstract- In this paper we study the transfer of a Gaussian wave packet through a rectangular quantum barrier
in the fractional quantum mechanics formalism. We investigate the reflection, trapping and transmission
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coefficients of a moving Gaussian wave packet as a function of parameter K when the product of barrier height
Vo and barrier width is constant. In order to solve the Schrédinger equation we use the finite difference method
and try to compare the wave packet propagation in three fractional, linear and nonlinear systems. In this paper
we find that the transport phenomenon is very different in the fractional medium compared with the linear
system. For example, in our study the trapping occurs only in the fractional medium.

Keywords: fractional Schrodinger equation, reflection coefficient, transmission coefficient, trapping coefficient,

wave packet propagation.

oz 5 cwl ot cuio y ol ol o
—so Ol |y 09l = 9 2SIl S ey [(X D)
cadolee o K [8] (55 (samdly g gy 20

hZ
om Frere 50090

55255 S pr Pl 555 oK am il

g ge hupi py Ojgar 1< <2 (lp 58

095 fge oy M aS o

Ot 1
olx 2 2008 (arl 2)T(2-a)

< Ix-F oe.nde

M

ol ca=2 il 4 4 cwl LE &6 T as
Sl (2,5 Sl VI(X) couylo 1y o lastinl [ Kap0g 05

Vi = O |x|> L1 2
) = v, |de iz

\p)
=0 ol ;0 p5 JS& @ owglS (gony) zoo (G
oS (o0 B )0

2
gp(x,t:O)sexp{—(X_Xg) +ikx} )
20

K zoe bty bawgio 0 zse G S0 X &5
be o 1) Zge o (pl 358 (g Sl 50 o
(V) salobes jsbiia onl sl pryslsr Sy (s
wx dolee Wiz K Sygar (V) dlolee S5 4

t sabizd 10 zge &b bo Sloglas a5 o y9l co,8 Jgamo

Yo-

doddo

SreS Kadgrh able )0 zae ladiay Seelis
e Glp gl oS o (IS > e a5 conls]
68 Koy stlolan s (glosles IS o Yolea
J..S)‘é 351590 uu.S R ).i.:dia L: u_:‘)o aS LS’LDW
S0 (G S00g,0  gdlolas ...\.J‘so Sg> g
Slasl Sslos ([ Y] ooslsS bl Y] &) obleg
wy [P ] GesslsS olr Sy bapgdh 0] b
R i 950 M8 (6 58 et S g (o e e
5953 dlie paoxs Lo Ban 5l o [7] sl ais 5
C)9as w‘)..o ‘)LT U"‘ B Lo .col 0092 6)J oJ> a
A0 sslS odigy me Sl gilleS 5 SbL
eon b S el Jenilyan So 4 9,95 5

oS 0

]

Eord o S (ot e (6 mS K9 ,d gl jl L

0 2
+ylo(xt
AP 7lo(x1)]

s,
I—o(Xt) =|-«
at(/)( )=I o

+V ()]e(x.1)

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2055-en.html

ORI SE9558 (6 )9l 5 (owite (il ST (rem33lys 5 (lnl S 5 Sel (RIS (et 5 S

oy el Vo =04W =375:0 > ol Sl asle thdt i 5 zge ali (Y spme
(V, =05W =3 S oo J> Matlab 53l 5SS L 1, ¥olas olKiws

FY22 64-:-5-355;»‘5;@@[9-4-3-59.3,@0‘:2 >

4 baye o o7 clb WS cdb 4 b

5 Vo ol baseie K Gl 4 dacdls ales o

wly @S g Wl olijb calya 16 A o

i gy 5 Gl Sl i W laen ials il
ol g 5 7 lize polie bl 4 Kl s s

g Vp @B polas sl 4 @l cdb 0 aies o

—Jol> adle plas o aSy ke i o5 (o0 S 0 [, W

) asl 15 ol e o] by 5o o gl oy

(G20l8) aal3El (JEsl) Sl oy 05bse Sl

ot 9 SolisS loaw lp (wlSal copo 850 50 (Vo xW =15

Mol g, Loy K i3l b ogm B Jgl slocdlo)
FORSRNCH B8 V,=0LW =15 :Jo| cJb>)

>V =03W =504 2>V =02W =7.5

m GC oo e=le 2 —+—R0.1,15

‘ ok s =0

05/ gapees S@@%@eoe%::z Q/elocity ; —4—R,0.2,7.5
S 000000l 1 199904.20.6

A

——R,0.3,5
——R,0.4,3.75
—+—R,0.5;3
—+—1..0.1,15
——1L1,0.2,7.5
—e—1:,0.3,5
——L,0.4,3.75
+—L1,0.5,3
T,0.1,15
e—T:0.2,7.5
T,0.3,5
T,0.4,3.75
T,053

0.6 x 0.8 1 0.6 . 08 1
K

i 0550 0 Jle Glare 4 0gd o 3 1eSS 8 Sl K iy oo 2 618 5 JUil o Sl gl 05

9 (J3ome) 5 2 Jomndlyins dlolas 4y bgyyo 56
oy U Jol sletlle 390 55 K Gl L vl s
g se odaline Sl e o (Jop Ml W,
H s a4 g 0sd 2,6 o a5l dolee a5 Sloj
Yo
Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o

kmfw&‘wﬁksww}“woskmwéjf
ui@lSjVo WUSHJJJS‘SQMW‘}‘&U)?@AJ
oy s, ‘kﬁol}u I 6l a4 W les

[ Downloaded from opsi.ir on 2025-07-15 ]


http://opsi.ir/article-1-2055-en.html

[ Downloaded from opsi.ir on 2025-07-15]

Olpl Sgigd (6)9l3 5 (owkiter (RS e d3l5d 5 Ol pl SEgis8 9 Syl (ST et 9 Cenn
VYA Crage 151D el eyt g o olStils

G 5 a ol ay S wiil o o] o sl ol
5 S ol ax U L fewdlans aolee g wo)lo
@9 68 e 085 Gloj (Bib Il (o s
3l s nolie Gl & pulsi oo puitan (o> e (S o5l
ris e Bl jho b sl o K
Ol e atie gl 5 2re b Jenily S S
(A iy Sisyge i Ky 08 sy

551 G |y (51 oy 5 JUES o

Lz

[1] W.P. Zhong, M. Belic and Y. Zhang, Annals of
Physics “Accessible solitons of fractional
dimension” 368,110-116 (2016).

[2] G. Wang, T. Xu, “Optical soliton of time
fractional Schrédinger equations with He’s semi-
inverse method” Laser Phys. 25, 055402 (2015).

[3] Y. Zhang, R. Wang, H. Z.hong, J. Zhanf, M.R.
Belic and Y. Zhang, opt. expr. “Resonant mode
conversions and Rabi oscillations in a fractional
Schrédinger equation” 25, 32401-32410 (2017).

[4] R.AA. El-Nabulsi, Eur. Phys. J. Plus “Time-
fractional Schrodinger equation from path
integral and its implications in quantum dots and
semiconductors” 133, 394-394-15 (2018).

[5] L. Zhang, C.Li, H.Zhong, C. Xu, D. Lei, Y.
Li and D. Fan opt. expr. “Propagation dynamics
of  super-Gaussian beams in  fractional
Schrédinger equation: from linear to nonlinear
regimes” 24, 14406-14418(2016).

[6] A. Matos-Abiague, Phys. Rev. B “Polaron effect
in  GaAs-Gal-xAlxAs quantum wells: A
fractional-dimensional space approach” 65,
165321-165321-9 (2002).

[7] M. Vatan, B. Farnam, M. Solaimani, S.M.A.
Aleomraninejad, Optik “Transport Properties of
a TravelingWave Packet through Rectangular
Quantum Wells and Barriers” 136, 281-288
(2017).

[8] S.M.A. Aleomraninejad, M. Solaimani, M.
Mohsenyzadeh and L. Lavaei, Phys. Scr.
“Discretized Euler-Lagrange variational study of
nonlinear optical rectification coefficients” 93,
095803-095803-7(2018).

Yoy

LS‘)‘ LY (VO:0.3,W :5) P UJL‘> \5)9.4: )Q 292
oJ.bL......c u,uls.:u‘ w)ﬂ )O ‘5.}‘9&)..5 ..\.;5) ‘K'z07
dolae g (92 D o 4 G o 5l ST b 0sd s
w8l o k0.9 5 Bl e S 5 s il
prr Awgnm GRS L g e by 4 Sm
k09 g 5 (K satusy b3l Jolw) ise
Slamil a5 05h 0 0Ly e 5 oS sl Sl

Sldw 3 i SS1ESL (JESI cupe 3)90,0
Aoy ladu 9,50 58 9 09b 00 008 A e g JralisS
care K IRl (o 5 p)lez lacl) 2S00
(S s 50 50l sogms alS Wiy, i
5 ki el o T BA by 5l a5 jshiles
9o Gl el ho e S <0y C 9 F o slan
b hd e 5 S Jomslis doloe @ bonpe Sy
Sham ) zoe lyn aSul lp (m wailioe 7 =1
5% b Lt S llS a Sl il s b 9)95

il (s e (S ol g (6 S azs

=

o ul.))l.t 9 (_g)‘..b‘)j ‘JLQ...)‘ w‘)..o ] 00 axlao
» gl palols oS dalh (o ey, (w5l zse
Vo xW =1.5) ool 1,0 <l oo omily o sligy
Cad¥e kwf’f. a9 7 Al polie Slil 4«
el L sl o G sl a5 0l eamline el oalls
SolS Sl o Kl b aseie sligy s
e @l @b Gl JES o 5 Wb e
Gosno MalS 5 LSl Jg3 DS wy, K lia)

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2055-en.html
http://www.tcpdf.org

