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Effect of DPD Thermostat on Computational Error for Lennard-Jones System
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In this study, we investigated how the DPD thermostat affects the computational error within an equilibrium field in
which particles are governed by the Lennard-Jones potential. Our calculations are roughly divided into two parts; the
MD simulation with no thermostat, and the DPD simulation with the DPD thermostat. The results were evaluated
through kinetic and configurational temperatures as well as the local number density profile. It was found that there
was no significant difference in the magnitude of temperature errors while the decrease in the errors reached their plat-
eaus for smaller time step ranges. The local number density profiles showed that the DPD simulation could maintain its
uniformity at a lower number density than the MD simulation. Moreover, an “SM-Verlet” algorithm was introduced as
a time integration scheme for the DPD simulation. This simulation resulted in an increase in the temperature error and

a decrease in the order of accuracy.
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Fig. 1: Schematic of computational domain (gray circles: MD or
DPD particles)

Table 1: Computational parameters
Low | Middle | High

Number of particles: N 2744

Number density: po 0.6 0.8 1.0
Domain size: L 16.60 15.08 14.00
Target temperature: kg7’ 1.0

Cut-off distance: 7,, 3.0

Strength of dissipative force: y 45

Strength of random force: o 30

Time increment: A 0.001 -0.02
Integration time 2000
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Fig. 2: Time step effect on errors in (a) kinetic and (b) configurational

temperatures in the case “Low”
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Fig. 3: Time step effect on errors in (a) kinetic and (b) configurational

temperatures in the case “Middle”
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Fig. 4: Time step effect on errors in (a) kinetic and (b) configurational
temperatures in the case “High”
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Fig. 5: Magnitude of errors in local number density for (a) MD, (b) DPD
integrated by M-Verlet scheme, and (c) DPD integrated by SM-Verlet
scheme
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