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Abstract

Current experimental study of Zitterbewegung is in a two-component atomic system, while the existed three-

Spin-orbit-coupled ultracold atom system becomes an important platform to simulate Zitterbewegung.

component theoretical study on spin-orbit coupling is difficult to realize in experiments. In this paper, based on the

experimentally realizable three-component spin-orbit-coupled system, we analyze the Zitterbewegung and reveal that

the Zitterbewegung has many oscillation frequencies. In the presence of harmonic trap potentials,

oscillation possesses more rich physical characters.
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Fig. 2 Energy spectrum of spin-orbit-coupled Hamiltonian
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Fig. 3 Atomic Zitterbewegung. (a) Evolution of (F.)

versus time; (b) Fourier transform of Fig. 3(a)

4 A IE R

TE BT AT B8 v D 0 B S 36 v 8 AN T 6 o A
7 o 15 A e, DA Oy S 36 T B A O SOR A T
TE L SCHY o M i I BEAT 2% B8 SR 48 S0kt B 3 19 52 0
T AT L 220w HG R W R R R AR 5 R R AR A,
TR VR B i 5 AR A By A S PR L LR R
T A0 R A A O AT LB 2 W G B S Y R R
FT T A BT I TR A A e 2 T T R Dy

H =H —0—%f§sz, (9
oA MM £, N TC A R U R A S R,

TER B HAFAENS N Ty hkt/m . %8 Engels 5
50 VAT A 18 S O R T B R B R S

0902001-3



Es i

BRI SERME Q AR R —Q  F e B D R R Y
SN TRk E O, A A )
DR
ia!ll
dt
M T AR 7E AR A i s i R P — A i TR
ANFTH 3 otz m i e 15 . T4
E T B R FFRUERY split-step J7 35 & AL 7 72 .
BAVSHOT A S R & 4 pros, Ko, o=
0.8 Eg.«=2Ey,Q2=15Eg,f,=0.05h ki/m,.& 4
RERA 1.2.3 Y B AL X Y R RN I 5 TR
B30 250 7 J ESF ) P T A R Ol R S A AR AR
WIS % pRAL (Q T SR B R BRSO S B,
P 5 Ca) IR o 12 5 25 [ w1 0 40 76 3 6 43 ) P
JE AL, UG Z W) 2 7 3h s ) P Al 2 A S
i, SCERCSIZEWI A4y 19 A e FLE R A R R F R
G aE R, TR A 7E 3 i 2 ) v R A U B B A
IR U
0.4
ool
0.1 }eees

S ’\ﬁ{ 2 ii’igf!i‘imﬂ W
Z o1fi

i
—02}!

~0.3}
-0.4
0

=H'Y, 10

IIO 2:0 3‘0 40 50 (;0 7‘0 80
t/(h-Ex")
P4 71 3 o 20 38 1 1 3
Fig. 4 Atomic Zitterbewegung in presence of harmonic trap
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