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ABSTRACT
In this research work, we propose a scheme to study
the properties of both static and dynamics of Bose-
Einstein (BE) condensate and a single impurity are
trapped within a gravito optical surface trap as shown
in figure 1. In this system, downward pull of grav-
ity is compensated by evanescent wave (EW) poten-
tial [1]. In optics, EW potential is created due to the
reflection of a laser beam from the surface of a prism.
We analyze the effects due to gravity on BE conden-
sate. Further, we also investigate the effects of im-
purity which is trapped in the BE condensate. The
modeling of this system can be done, by coupling of
Schrodinger wave equation with the Gross Pitaevskii
(GP) equation. The single impurity dynamics will be
modeled by using the Schrodinger wave equation and
the BE condensate dynamics can be described by us-
ing the GP equation. We investigate the dynamics
of the impurity for different interaction strength be-
tween impurity and the atoms of BE condensate. Due
to this interaction, we examine the location of impu-
rity that whether the impurity is located at the center
or at the edges of the condensate.

Figure 1: A Bose-Einstein condensate is trapped above the
dielectric slab in a magneto-optical trap (MOT). A decaying
optical filed is created by laser beam, which is reflected from
the dielectric prism surface [2].

METHODOLOGY
We consider the following 1D coupled Gross-
Pitaevskii equations,

ι
∂

∂t
ψ̃B(x̃, t̃) =

[
−1

2

∂2

∂x̃2
+ Ṽoe
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GRAPHICAL RESULTS

Figure 2: Numerical results for BE condensate density
| ψ(x, t) |2. Initial number of particles NB = 30 with di-
mensionless mean position xo = 27.2 and Rb-Cs interaction
strength = 3. Color scale is representing the density of BE
condensate.

Figure 3: Mean of BE condensate and impurity with initial
number of particles NB = 30 with dimensionless mean po-
sition xo = 27.2 and GIB = 3 Rb-Cs interaction strength.
Color scale is representing the density of BE condensate.

Figure 4: Mean of BE condensate with initial number of par-
ticles NB = 30 with dimensionless mean position xo = 27.2
and increasing Rb-Cs interaction strength from top to bot-
tom. Color scale is representing the density of BE conden-
sate.

Figure 5: Numerical results for Impurity density | ψ(x, t) |2.
Initial number of particles NB = 30 with dimensionless
mean position xo = 27.2 and Rb-Cs interaction strength = 3.
Color scale is representing the density of impurity.

Figure 6: Mean of BE condensate and impurity with initial
number of particles NB = 30 with dimensionless mean po-
sition xo = 27.2 and GIB = −3 Rb-Cs interaction strength.
Color scale is representing the density of BE condensate.

Figure 7: Mean of impurity with initial number of particles
NB = 30 with dimensionless mean position xo = 27.2 and
increasing Rb-Cs interaction strength from top to bottom.
Color scale is representing the density of BE condensate.
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Here α = lIx
lx

is the ratio of oscillator length and is
equal to the 0.803. where the dimensionless time t̃ =
tωx and dimensionless wavefunction ψ̃B = ψB

√
lx

with oscillator length lx =
√

h̄
mBωB

. Additionally, di-

mensionless two particle strength is G̃B = GB

lxh̄ωx
and

γB = mBglx
h̄ωx

. We also introduce dimensionless evanes-
cent field strength Ṽo = Vo

h̄ωx
and β = klx.

According to parameter that has been above chosen,
the dimensionless quantities yields the following val-
ues. Dimensionless evanescent field strength is Ṽ0 =
905.7, βB = 0.6337, γB = 1.589 and dimensionless
two particle interaction strength is G̃B = 0.086NB . By
using these dimensionless parameters values we will
analyze the dynamics of BE condensate.

Figure 8: Density profile of BE condensate for two particle
of condensate coupling constant value GB = 130 and for
interspecies coupling constant gib which increase from top
to bottom.


