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Forcefield Parameters

Below are the force-field parameters for all surfactants studied in this work.

Table 1: Bonding Potential Parameters

Bond Kpona ro
(kcal / A?) A)
CM-SU 22.00 3.63
CM-CM 12.32 3.64
CM-CT 12.32 3.65

Table 2: Angle Potential Parameters

Angle Kang 6
(kcal / rad?) (rad)
CM-CM-SU 2.200 3.107
CM-CM-CT 2.380 3.054
CM-CM-CM 2.380 3.019
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Table 3: Non-bonding Potential Parameters

Atom Types Potential Form £ c q
(kcal) (A)

SU SU U, ® 0.700 4.3210 -0.1118
SUCM u® 0.383 4.4135 0.0000
SUCT u® 0.405 4.4530 0.0000
SU SOD Ui 1.100 4.1000 0.0000
SUW Ut 1.100 4.1000 0.0000
CM CM U® 0.420 4.5060 0.0000
CMCT u® 0.444 4.5455 0.0000
CM SOD Ui 0.340 4.4385 0.0000
CMW Uit 0.340 4.4385 0.0000
CTCT U® 0.469 4.5850 0.0000
CT SOD Ut 0.360 4.4780 0.0000
CTW Ui 0.360 4.4780 0.0000
SOD SOD Uiz 0.350 4.3710 0.1118
SOD W Uz 0.895 4.3710 0.0000
W W Ui 0.895 4.3710 0.0000
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HOOMD-Blue example input file

Below is an example input file for SDS (1 M) that runs according to the HOOMD-Blue
0.9.2 specification for ~24ns with a 9.8 fs timestep. The parameters for all force con-
stants, minimum bond/angle lengths, well-depth energies, charges, and particle sizes
are provided in the tables above.

#! /usr/bin/env hoomd

# SDS @ M

num="0001"

prefix="sds.”
dcdfilename=prefix+num+~.dcd”
logfilename=prefix+num+".log”
xmlfilename=prefix+num+”.xml”

# import hoomd environment
from hoomd_script import x
import math;

import os;

# setup the simulation
init.read_xml(filename="sds.0000.xml")

# xml file not provided, but can be created from a

# configuration file of a different format (e.g. pdb)

# using VMD with the HOOMD molfile plugin, available at:

# http ://sites.google.com/site/akohlmey/software/hoomd—plugin

# and topotools vl.l1 or greater, available at:

# http :// sites.google.com/site /akohlmey/software/topotools

# note that HOOMD does calculations in a unitless fashion.

# We work in the following consistent set of reduced units:

# sigma = 1 Angstrom = le—10 m

# epsilon = 1 kcal / mol = 6.947701e—-21 J = 6.947701e—-21 kg m"2 / s"2
# mass = 1 AMU = 1.66056e—27 kg

# time = 48.889 fs

# kt = 1.9872065e—3 (kcal/mol)/K

# temp = 503.219 K

# pressure = 1 kcal/mol / A"3 = 68568.48 atm

# surface tension = 6.947701e2 mN / m

# ke =1/ (4 pi epsilon_.0 ) = 332.06382 kcal/mol * A / electron”2
# charge = sqrt( 1 kcal/mol *x A / ke ) = .05487686 electron

# force field setup (see table and Equations 1-6
# in the text for a detailed explaination
nb = pair.cgemm(r_cut=15.0)



Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2011

nb. pair_coeff.set(’SU’, 'SU’, epsilon=0.7000, sigma=4.3210,
alpha=1.0, exponents="LJ9-6")

nb. pair_coeff.set(’SU’, "CM’, epsilon=0.3830, sigma=4.4135,
alpha=1.0, exponents="LJ9-6")

nb. pair_coeff.set(’SU’, 'CT’, epsilon=0.4050, sigma=4.4530,
alpha=1.0, exponents="LJ9—-6")

nb.pair_coeff.set(’SU’, ’SOD’, epsilon=1.1000, sigma=4.1000,
alpha=1.0, exponents="LJ12—-4")

nb.pair_coeff.set(’SU’, "W, epsilon=1.1000, sigma=4.1000,
alpha=1.0, exponents="LJ12—-4")

nb. pair_coeff.set("CM’, 'CM’, epsilon=0.4200, sigma=4.5060,
alpha=1.0, exponents="LJ9-6")

nb.pair_coeff.set("CM’, ’CT’, epsilon=0.4440, sigma=4.5455,
alpha=1.0, exponents="LJ9—-6")

nb. pair_coeff.set(’CM’, 'SOD’, epsilon=0.3400, sigma=4.4385,
alpha=1.0, exponents="LJ12—-4")

nb.pair_coeff.set("CM’, "W, epsilon=0.3400, sigma=4.4385,
alpha=1.0, exponents="LJ12—-4")

nb.pair_coeff.set(’CT’, CT’, epsilon=0.4690, sigma=4.5850,
alpha=1.0, exponents="LJ9-6")

nb.pair_coeff.set(’CT’, ’SOD’, epsilon=0.3600, sigma=4.4780,
alpha=1.0, exponents="LJ12—-4")

nb.pair_coeff.set(’CT’, "W, epsilon=0.3600, sigma=4.4780,
alpha=1.0, exponents="LJ12—-4")

nb. pair_coeff.set(’SOD’, ’SOD’, epsilon=0.3500, sigma=4.3710,
alpha=1.0, exponents="LJ12—-4")

nb. pair_coeff.set(’SOD’, "W, epsilon=0.8950, sigma=4.3710,
alpha=1.0, exponents="LJ12—-4")

nb.pair_coeff.set("W, "W, epsilon=0.8950, sigma=4.3710,
alpha=1.0, exponents="LJ12—-4")

bnd = bond.harmonic ()

bnd.set_coeff ("CM-SU’, k=22.0000, r0=3.6300)
bnd.set_coeff ("CM-CM’, k=12.3200, r0=3.6400)
bnd.set_coeff ("CM-CT’, k=12.3200, r0=3.6500)

ang = angle.cgcmm ()
ang.set_coeff ("CM-CM-SU’, k=2.200, t0=3.107,

epsilon=0.3830, sigma=4.4135, exponents="LJ9—-6")
ang.set_coeff ("CM-CM-CT’, k=2.380, t0=3.054,

epsilon=0.4440, sigma=4.5455, exponents="LJ9—-6")
ang.set_coeff ("CM-CM-CM’, k=2.380, t0=3.019,

epsilon=0.4200, sigma=4.5060, exponents="LJ9—-6")
nlist.reset_exclusions (exclusions = [’bond’, ’angle ’'])

pppm=charge . pppm( group=group. all ())
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pppm.set_params (Nx = 64, Ny = 64, Nz = 64, order = 4, rcut = 13.15)
group_surf = group.tags(name="surfactants”, tag_min=0, tag_max=2999)

sorter .set_params (grid=32)

logdata = [’time’, ’potential_energy ’, ’temperature ’,
"kinetic_energy ’, ’volume ]

outchunk = 20000

log = analyze.log(filename=logfilename ,

quantities=logdata, period=outchunk, header_prefix="#" )

# dump out only surfactant/counterion data to the dcd file

dcd = dump.dcd(filename=dcdfilename , period=outchunk,
group=group.-surf, overwrite=True)
xml = dump.xml()

xml.set_params (all=True)
all = group.all ()

# reduced units are constructed with energy = 1 kcal/mol,
# sigma = 1 Angstrom, and mass = | amu as basic units

#

# T+ = 0.602124 = T (303 K)

# Px 0.00001458396 = P (1 atm)
integrate .npt(group=all ,T=0.602124,tau=2000.0,
P=0.00001458396,tauP=2000.0)

# tx = 0.20 =t (9.8 fs)
integrate . mode_standard (dt=0.20)
run (2400000)

xml. write (filename=xmlfilename)



