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MOTIVATION & MODEL

We consider a tunable stochastic transport pro-
cess with short-range interaction where extended
particle condensates emerge in the steady state
under periodic boundary conditions [1]. Removing
the periodic boundaries, we discuss the emerging
phase portraits under varying strengths of the
boundary drive. We extend from our earlier
work [2] by considering different types of the open
boundaries. With the tunable model, we can also
compare to the situation of the zero-range process
where prior research exists [3].

The model consists of a gas of indistinguishable
particles on a chain. Sites can be occupied by any
number mi of particles. Particles may leave sites
with an associated hopping rate and move to an
adjacent site and enter or leave the system at the
boundaries with rates pin, pout, qin, qout respectively.
We consider symmetric dynamics p = q = 1 as
well as totally asymmetric dynamics p = 1, q = 0.
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TUNABLE CONDENSATION

We use the generic form of the hopping rate func-
tion

ui =
∏

〈i,j〉

g(mi − 1,mj)

g(mi,mj)

with weights g(m,n) that give the statistical weight
per lattice bond. The used weights function

g(m,n) = exp
[
−|m− n|β − 1

2
(mγ + nγ)

]

yields a steady with spatially extended conden-
sates in the case of periodic boundary conditions.
By adjusting the exponents β for the short-range
and γ for the zero-range interaction, many prop-
erties of the condensation process such as
condensate type, shape and width as well as
critical density can be tuned [4].
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OPEN BOUNDARIES

We consider several types of open boundary
conditions by two properties:

Fixed or loose ends gives the existence of a virtual
external site with fixed occupation number. Fixed
boundaries imply two neighbor sites at the bound-
ary sites where one has constant occupation
m∞ = 0. Loose boundaries do not have this bond
and thus strengthen the structural inhomogeneity
at the boundary.

Type of particle removal We distinguish the cases
were the removal rate depends on the hopping
rate multiplied by pout, qout respectively as hopping
removal and constant removal were particles can
be removed independent on interactions. The
latter case is considered to see the change, when
the removal mechanism becomes symmetric to
that of entering particles, an external drive.
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PHASE PORTRAITS WITH SHORT-RANGE INTERACTION: β = 1.2, γ = 0.6
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PHASE PORTRAITS WITH ZERO-RANGE PROCESS LIKE INTERACTIONS: β = 0.4, γ = 0.6
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Stochastic transport process with
condensation in the steady state with
periodic boundaries

steady state + condensation
independent of external drive
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for open boundaries, external drive
leads to dynamic phases in ZRP12
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MOTIVATION & MODEL

We consider a tunable stochastic transport pro-
cess with short-range interaction where extended
particle condensates emerge in the steady state
under periodic boundary conditions [1]. Removing
the periodic boundaries, we discuss the emerging
phase portraits under varying strengths of the
boundary drive. We extend from our earlier
work [2] by considering different types of the open
boundaries. With the tunable model, we can also
compare to the situation of the zero-range process
where prior research exists [3].

The model consists of a gas of indistinguishable
particles on a chain. Sites can be occupied by any
number mi of particles. Particles may leave sites
with an associated hopping rate and move to an
adjacent site and enter or leave the system at the
boundaries with rates pin, pout, qin, qout respectively.
We consider symmetric dynamics p = q = 1 as
well as totally asymmetric dynamics p = 1, q = 0.
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We use the generic form of the hopping rate func-
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∏
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g(mi − 1,mj)

g(mi,mj)

with weights g(m,n) that give the statistical weight
per lattice bond. The used weights function

g(m,n) = exp
[
−|m− n|β − 1

2
(mγ + nγ)

]

yields a steady with spatially extended conden-
sates in the case of periodic boundary conditions.
By adjusting the exponents β for the short-range
and γ for the zero-range interaction, many prop-
erties of the condensation process such as
condensate type, shape and width as well as
critical density can be tuned [4].
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OPEN BOUNDARIES

We consider several types of open boundary
conditions by two properties:

Fixed or loose ends gives the existence of a virtual
external site with fixed occupation number. Fixed
boundaries imply two neighbor sites at the bound-
ary sites where one has constant occupation
m∞ = 0. Loose boundaries do not have this bond
and thus strengthen the structural inhomogeneity
at the boundary.

Type of particle removal We distinguish the cases
were the removal rate depends on the hopping
rate multiplied by pout, qout respectively as hopping
removal and constant removal were particles can
be removed independent on interactions. The
latter case is considered to see the change, when
the removal mechanism becomes symmetric to
that of entering particles, an external drive.
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types of open boundaries and
effects on dynamics phases
dynamic phases
condensation at the boundaries and
in the bulk
compare to dynamic phases
observed for ZRP to test the
ZRP-like regime of the considered
model


