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Abstract

An extension of the dissipative particle
dynamics thermostat Is studied which
treats the friction of the transversal and
longitudinal components of the relative
velocities of interacting pairs separately.

A very sensitive dependency of the viscosity

and di usion constant on the strength of
the transversal friction Is observed. This
enables us to adjust di usion constant and
shear viscosity to a de ned value. Analytical
predictions are conrmed by numerical

simulations on a repulsive Lennard-Jones

uid. Additionally, we applied our extension
to a coarse-grained water model to t the
transport coe cients to the TIP3P all-atom
water.

The extended DPD Thermostat

The thermostat [1, 2] forces enter the
eguation of motion
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with the damping force [5]:
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and are connected by the uctuation-
dissipation theorem
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which allows us to use DPD as
a thermostat [3]. The projecto® (fy) can
be chosen arbitrarily.

Along the interatomic axis;
| standard DPD
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Perpendicular to the interatomic axis;
| transverse DPD
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The uctuation-dissipation theorem gives us
the freedom to choose a function but we will
stick with the simpler case:
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Now we still have the freedom to pick
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The strength
of the friction force.

Geometry SESICH{N)

It IS clear that this splitting into transverse
and standard DPD corresponds to the
splitting of the relative velocities.
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Figure 3: The diusion constant was measured In

equilibrium simulation. In the case of both DPD,k(O)
was kept xed at a value ofl.0
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Simulations

All  simulations have beenjEf
performed using the ESPResS N
package [4].

Toy model Figure 4: The shear viscosity was measured

_ In a non-equilibrium molecular dynamics (NEMD)

4000 Particles simulation with dierent shear rates ( = 0:010:1
shown) and extrapolated to vanishing shear rate.

Lennard-Jones Interaction
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0 - Conclusion [5]

Particle densi = Dpat — _
YN=Y - In our study we extend the DPD thermostat

TemperatureT =1:2 to control the transport properties of a
simple Lennard-Jones liquid and TIP3P
water because the standard DPD thermostat
does not allow such changes. As the
Water model standard DPD thermostat damps along the
TIP3P water [6] Interatomic axis and the transverse DP_D
thermostat damps perpendicular to this
TemperatureT = 300K space, they can be applied together. This
transverse thermostat allows us to adjust
the di usion constant and shear viscosity by
Atomistic simulation with standard DPD at least one order of magnitude [7].
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