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Wave Packet Dynamics of Particles in Potential Barriers

Cao Lina, Liu Hong
(School of Physics and Technology, Nanjing Normal University , Nanjing 210023, China)

Abstract: We use Gauss wave packet to describe the dynamics of charged particle in a limited two-dimensional electron
gas by sloving time-dependent Schriodinger equation. The particle character and wave character of wave packet with
different energy are illustrated by the transmission of wave packet. In the present work, for different wave packet width the
transmission shows different relationship with the input energy.
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Fig.1 The transmission with different energies varies with time under two different wave packet widths
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Fig.2 The variety of transmission with the wave packet
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Fig.3 Under different height of barrier the total probability in the region of barrier vary with energy

WL 3(a) ((b)XFHE AT DA H, 354 i B — o B, 00k A 34 22 IX (%) Ak 238 i B s ) 39 R TG . g
AARERLI T34 22 09 BERT, LA A 3522 X RE SR, 5 BE B0/ N B 28K T 5 B R i s e g it &
22 o BEAR TR, FLA% SRR IR0 0.5 5 0 A Y B e W6 vy T34 22 i FEE I, 0 FE ORI e Al A A\ 35 2 X g R
I R R T B/ N AR, B E DK R IR A )3 S AR T L T S /N ) U B e 6 R
BT AR T 1, AT LUE e K20 58 BE R ALY 4 £, X A9 25 T A HERR AR , = B2 R 98 FE /)N
PP AERR T REEMIERSN, B 5098 8UE R A AR KM, Y e BN, 380 T oee e, B
DA TR] 25 25 90 B /I B I8 B 75 5 30 B . TR T~ BB B 450 v ), BB 7 BB A T 3 2 238 098 K, (B T/
BT 4 R A AN AT 2208, o T4 5OV 2 1 445 ) 04, 9T DA 38300R) 4 581 5 82 /DN 10 6 1) 3%
SRR LG B R AL i S MR 2 e A R IE AL T, AL | B BUE A A PR, A el
HEAS R X BEARIEE T 1 B TSR 9 KE MY IR AE Rt i T3 207 B R R I 554, R 13



IR, A A2 ok T A Y 18 2

AL X IBERIGE T 1, BT/ MR A BEHEA S AR X, 502 DX o RV I 60 - 2 RE B E>V I, 40
AT NER P BERHIR T34 22, N RERE E A S 22 X, X T 181 3 o ity il 4R e 47 s 3 SOREAE R — 20 AR vh 4k 2k
fFJE.

3 Hhe

ARTLAE ] o3 BEFAT A FRZE 73 B T3 TR0 5 R 1 07 R A TSR A , SR B HE IR AU Ok AT 1T 380, ]
AT TAFAE S L2 AT BRIX I, S — 2 I I AL e A AL RE T R A2 IX I A Bl I ) O AE L5 2R 5
e —E T AL AT AS RIS A2 X AR 5 104 3 P 1) 06 A% 5 DAL B JEE — R R A A AN [ B 22
1o BE TR AR A S A2 DX MR B I £ R e (AR I OG R AE 3 AN TN 98 IR A5 31— AR, IR X R — 2 kg
ARG T 71w,

[ &% 30k ]

[1] Rakhimov K Y, Chaves A, Farias G A, et al. Wavepacket scattering of Dirac and Schrodinger particles on potential and
magnetic barriers[ J]. Phys:Conden Matter,2011,23:275 801(1-16).

[2] Chave A, Farias G A,Peeters F M, et al. Wave packet dynamics in semiconductor quantum rings of finite width[ J ]. Physical
Review B,2009,80:125 331(1-14).

[3] Chaves A,Covaci L, Rakhimov Kh Yu,et al. Wave-packet dynamics and valley filter in strained graphene[ J]. Physical Review
B,2010,82:205 430(1-11).

[4] Maksimova G M, Demikhovskii V Ya,Frolova E V. Wave packet dynamics in a monolayer graphene[ J ]. Physical Review B,
2008,78:235 321(1-7).

[5] Szafran B,Peeters F M. Time-dependent simulations of electron transport through a quantum ring: effect of the Lorentz force
[J]. Physical Review B,2005,72:165 301(1-8).

[6] Szafran B, Peerers F M. Lorenta-force-induced asymmetry in the Aharonov-Bohm effect in a three-terminal semiconductor
quantum ring[ J]. Europhy Letter,2005,70(6) :810-816.

[7] #EFIH). Schorodinger J5 2 (KB ML BID . bifg. BiR7H-ZRBEY) HE 5 ,2010:109-110.

[8] WS B7JeddE[M]. 2 i Jbat: Ble@#0m ik, 2008 :36-40.

(9] @i, BReF. LU 3 or PRk s S S BE LT ] B st iR it FLARARR AR CHF R HL L ) ,2008,31:55-60.

[10] BReE-F. LU Jpigid Sk mroE [ 1], T PR ,2004,31(6) < 141-142.

[11] Watanabe N, Tsukada M. Fast and stable method for simulating quantum electron dynamics[ J]. Phys Rev E,2000,62:2 914-
2 923.

[ REHE : BIBEX ]



