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Abstract

In this paper, based on the numerical solutions of coupled Gross-Pitaevskii equations, we investi-
gate the dynamics of Bose-Fermi mixtures at zero temperature. Firstly, to simplify the numerical
computation, we reformulate the equations into three-dimensional dimensionless ones, which are
also further reduced to two-dimensional ones and one-dimensional ones. Secondly, to compute the
numerical solutions, we present a high-efficiency method for the equations, the time-splitting dif-
ference method. We have proved that the method is unconditionally stable and keeps well the related
conservation laws. Lastly we apply the method into studying the dynamics of Bose-Fermi mixtures.
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1. 518

AT TR SRAT T, Bose-Fermi VR & USRI 52 3 1)L SRR B OGTE, XN IEAN % 5%
£ Bose SAARFKILH BH B VE, 10 Fermi S RN ME R AR MER IR . SOl PRSI R I TEAENT
T, Bose Ak Fermi SRR G E L. XA SIS OB R AV K E W IT Fermi A 1145
& AR [2] [3]. Fk b, EFHEIRT, AT LUE Bose SA S Fermi 4473 5l /N
BRBCR AR, 73X 5 NI 2R B0 5135 AL AR AR A 1 Gross-Pitaevskii 77 FE41[4] [5]. JEE S /4R H &)
Gross-Pitaevskii T FEZALIfE, 7T LU Bose-Fermi ARV AWM T 295 JLhl, B m] [a) 415 3
Fermi AR HIP4 )5

Pt - 5 DR SE I SRAE P B R 70 R C & ) v 1R A B S K SR SIS R B 0 5% RO, ok
KA T BT FE AR AR, TR 52 B S (1) OGVE o SRl () — A S e gk e 2 B ) R TR Ve
BT R R A PR TR AIE — NEE K P RS0 BRSO A 513 07 R 3K IR A I LA %
Thseib i iRiE . BT A YRse Bl T B LI TR 3K Ol T IR &3] [6]. Bk, SR
ME T R R FoC R R AP, B 2Na A °Li [7]BA %% *Rb il K [8] [9] [10] [11]7E MR IRE B T 1)
SH S Y. IX LG Bose-Fermi VR G ) EEAR ML T AU R 1 OK FAURR)—FiATRetE, JF Bk
FORRAE F R AE PR SR A ) R AL 9 oK 7R [1] [12] B 2 L R .

RZ IR, BFEHEEZ K. Bogoliubov i fbME i LA Hartree Fock it &P 4 4 $2 Hi kA 7t
Bose-Fermi JR & WIMIZEAS T . 2RI, 7EZJE A T XX L Bose-Fermi V&9 ES I 78 i KARJE AR
T PR . ZEIRIEE IR T IO AR . AN RN T, B R AR
AR AR PR AR Bose-Fermi TR &K, W i & 1) Gross-Pitaevskii 77 F244[13] [14] [15] [16] [17]
HHE AR AR B0 ) S A A &1L .

KRICARVHHEAE N F LN Bose-Fermi IR &2 )5 M . BT P ie, oMK iREs
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L BLA R SRS B, I B e it - Z BB ARSI . X AR IR OIR S BT T AT
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+gBFI|¢F|2|¢B| dx
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X e —YEIE I«

_ 10°

I0tpy = _Eyﬁoa +Vg (X)¢’B +(ﬂ11 |¢7B|2 + B |(PF |2 )€0B (3.1

: 1 &

iotge = _QWWF +Ve (X)WF +(1321|§05|2 + B |‘PF |4/3)¢F (3.2)
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Figure 2. The relationship between |, (x,t)| and x, t
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Figure 3. The relationship between |(pF (x,t)| and x, t
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