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About This Manual

« This manual is a tutorial demonstrating use cases for Winmostar V11.
« For those using Winmostar V11 for the first time, please consult Beginner's Guide.
« For those who wish to explore the details of each feature, please refer to Winmostar User Manual.

« Those who wish to practice the contents of this manual are encouraged to attend a training
session.

— Winmostar Introductory Training Session:This guide only introduces the operation methods of
the Basic Tutorial.

— Winmostar Basic Training Session:We will cover the theoretical background, explanations on
interpreting results, operational methods of the Basic Tutorial, and procedures for some
tutorials beyond the basic level.

— Individual Training Session:You can freely customize the training content according to your
preferences.

« If you are unable to proceed with the operations as outlined in this manual, please first
consult _Frequently asked questions.

« If your issue is not resolved through the Frequently Asked Questions, for the purpose of
information accumulation and management, please contact us using Contact page. Attach files
generated at the time of the issue and provide steps to reproduce the problem.

« The copyright for this document is held by X-Ability Co., Ltd. Any copying or duplication of the
content in any form without the express permission of X-Ability Co., Ltd. is strictly prohibited.
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Overview

« This tutorial outlines the procedure for observing the behavior of water in a region
sandwiched between two graphene sheets, as an example of a system containing solid walls

and fluid (gas or liquid).
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« The number of steps required for equilibration depends on the type of material targeted and

its initial density.

« The method of interaction calculation, the type of force field, and the size of the supercell

also affect the results.

« Note that the temperature inside the system near the solid walls may locally decrease
because the coordinates of the solid walls are completely fixed.
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Preference of Operating Environment

« If you are using Winmostar V11.5.0 or later and are on a 64-bit environment, please
install and configure CygwinWM version 2023/04/05 or later.

— The CygwinWM version 2023/04/05 and later includes the recommended
version of 64-bit LAMMPS.

« If the above does not apply to you, or if you wish to use a version of LAMMPS other
than the recommended version, you will need to separately install and configure the
Windows version of LAMMPS.
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Operating Modes of Winmostar V11

V11 offers two operating modes: Project Mode and File Mode.
This manual focuses on operations in Project Mode.
For operations in File Mode, please refer to tutorial for version 10.

@ winmostar (PREMIUM) V11.5.6

File Edit Select View QM MD Solid Add-On TJools Window Help
L e~-0 -2 B R - © O [ [ @ sover MOPAC v M2
el 1.+ @ @ D & HD % reenm e 2 48 @& | Project Mode New Features in V11

¥ Recentprojects

Froject Status Project mode Tutorial & Manfgial

Users can manage jobs without having to
profact (5 Croate ew Project (30)- manage individual files.

forSetup

tohuens 0 crestenewproject (2)... : We generally recommend using this mode.

® Create new project (SMILES)...

¥ Project

e i‘j Create new project (Import File)...
Options

File Mode

Users explicitly create and manage
individual files.

The operational procedure is the same as
from V10 and earlier versions.

File mode (V10 compatibility mode)

D Create New File...
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A. Modeling of the System

For basic operations, please refer to LAMMPS Basics tutorial.
A. Click File | New Project, enter 'gwg' in Project name, and click Save.

For detailed instructions on creating the initial structure, please
refer to Winmostar User Manual section 5, 'Methods for Creating Initial Structures'.This
tutorial, an existing molecular structure file is loaded.

B. Click File | Import | Samples File | graphite.cif.
If you wish to load a different file at this stage, use File | Import File instead.
C. C(Click Discard and import in Import File dialog.
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A. Modeling of the System

A. Click Solid | Generate Supercell.
B. Change a, b, c to '20', '12', '1' respectively, and click OK.
C. Click M (Export File) and save the file with the name 'graphene.cif'.

@ Generate Supercell 5 m] X

S P SN
34
P} L .
! > e TN
n,
g b

N=1920 rho= 2.281g/cm"3
a=49,120 b= 51.048 c=6.696
alpha= 90.000 beta= 90.000 gamma= 90.000

Cancel
v TR [ ]
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A. Modeling of the System

Click # (Solvate/Build Cell).
Click Add Water, enter '250', and click OK.
Check Set Lattice Constants and click Same as main window.

Click Change only one direction, keep Select direction as it is and click OK, enter
'0.05" in Enter density, and click OK.

Click Build, and when 'The system has been successfully built." is displayed, click OK.

@ Solvate/Build Cell — m] X

CoOwe>

m

Name # Mol Position |rno\;L | Composition
WATER 250 Random 2775 H20

Add Displayed Molecule. .. Add File... (mol2,wmm,etc.)

Add SMILES... Add Water...

Simulation Cel - Option

(O Set Density 0.050000 glan”3 v
Set Margin from Solute [nm)]
(®) Set Lattice Constants [nm] |4.9L2 ‘5. 1048 Hs.gesnz
Angles [deg] 90 | [20 |[e0

Same as main window

| Change only one direction...

Box Type tridinic v

Total Number of Atoms: 750

Reset... puid (i) | | Build ¢
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A. Modeling of the System

A. Click MD | Interface Builder.
B. Click ... button for Cell 1 and select graphene.cif saved in step 7.
C. Click Build, and when 'Successfully generated.' is displayed, click OK.

@ Interface Builder - O X
Cel  Direction Repeat
L] Cell 1
[z (O) Use displayed cell
i @ Load from file ~[C:¥winmos 1 ¥UserData¥gwg.wmp] []
a: 49.1200 [A] Apha: 90.0000 [deg]
b: |51.0480 [A]  Beta: 90.0000 [deq]
c |6.6960 [A] Gamma: 90.0000 [deg]
Coordinates of outmost atoms on 0.0000 -
selected axis [A]: -
Cel 2
(®) Use displayed cell
(O Load from file | |
Z a: |49.1200 [A] Alpha: 90.0000 [deg]
L ") b: 51.0480 [A] Beta:  90.0000 [deg]
c | 59.6517 [a] Gamma: 90.0000 [deg]
Coordinates of outmost atoms on 1.6849 ca N3Rq
N=2670 rho= 0.252g/em"3 selected axis [A]: - E—

8=49,120 b= 51.048 c=72.348
alpha= 90.000 beta= 90.000 gamma= 90.000

-0 + 4%
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A. Modeling of the System

A. Click MD | Interface Builder.
B. Click ... button for Cell 2 and select graphene.cif saved in step 7.
C. Click Build, and when 'Successfully generated.' is displayed, click OK.

@ Interface Builder X
Cel  Direction Repeat
W Cell 1
[Z] (®) Use displayed cell
o Oload from fle | [
a: 49,1200 [A]  Apha: 90,0000 [deg]
b: |51.0430 [A]  Beta: 90.0000 [deq]
" “,_ : o |72.3477 [A] Gamma: 90.0000 [deg]
, o : Coordinates of outmost atoms on 1.5000 53,2349
T _ -';;_‘__: selected axis [A]:
ey cell 2
AR i,
(O Use displayed cell
(@) Load from file |C:¥w1'rn'nus 11¥UserData¥gwa. mm;| E]
Z a: 45.1200 [a] Alpha: 90.0000 [deq]
L Y b: 51.0430 [A] Beta:  90.0000 [deg]
€ 6.6960 [A] Gamma: 50.0000 [deq]

Coordinates of outmost atoms on
N=4590 rho= 0.394g/am"3 selected axis [A]:

a=49,120 b= 51.048 c=85.044

alpha= 90,000 beta= 90,000 gamma= 90.000

0.0000 | |3.3480

o | i | ouid <
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A. Modeling of the System

A. Click ¥3 (Align View to X-Axis) and then click & (Fit to Window).

Ctrl+drag to rectangle-select the lower one of the two graphene layers below. If
atoms are hard to see, shift+drag to pan the view.

C. Click & (Modify Selected Group) | Delete, and when asked 'Do you want to delete
or leave group?' click Delete.

w

M= 4,590 C3840H5000250 M= 50,625.99
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A. Modeling of the System

A. Similarly, delete the upper one of the two graphene layers above.
Click (@ (Create/Edit Cell) | Transform Cell.

C. Change Set incremental length to '5, check Do not change under Atomic
positions, and click OK.

@ Transform Cell - [} X

o

1. How to transform cell
(® Transform only along the selected axis

Axis |¢ | Direction Changebothsides v

KA
hu.i

(@ Setincremental length [A] 5

(O Set total length [A]

(O set normal strain []

(O Set density [g/am~3] 0.21465

(O Transform similarly

(O Transform by shear strain ~ xy

(O Transform by angle alpha 50.00000

2. Atomic positions
> (O Move with keeping fractional coordinate

Keep intramolecyy)
Y

(® Do not change

N=2670 rho= 0.203gfcm"3 Density of original cell [g/em~3]: 0.21465
a= 49,120 b= 51.048 c=90.044
alpha= 90,000 beta= 20.000 gamma= 90.000

§ + 7%
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A. Modeling of the System

A. Click Select | Select by Elements.
Click on the row labeled '1 C 1920' and click Close.

C. Click Select | Register Selected Group, enter 'graphene' as Group name, and click
OK.

o

(@ select by - O X

UseList Use Selection Language
() Molecular Spedes () Molecules (®) Elements

ID Element # Atoms
1 C 1920

2 o] 250

3 H 500

Updotelst || Al || None || Ivert
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B. Execution of Calculation

A. Select LAMMPS from Solver and click [¥ (Keyword Setup).
If prompted with 'Some molecules do not have charges. Do you want to assign

B.
charges now?’, click No.
. . @ Assign force field parameters - O X
C' CIICk Exceptlon' Choose how to set force field parameters
(® Automatically assign parameters
%:I:emc:cj Composition #molecules  Type
Solver [LAMMPS “| ™ ey
Wv ac €960
CNDO/S ;
v | Repla g AMESS (Gemes) [E8
Gaussian AMBER03
Temp NWihem (Water) |spcfE
Gromacs
2l Guantum ESPRESS0
Towhee
[Jopen editor after assignment Dump Now...

O Use parameters defined in external parameter file (for inorganic system,
ReaxFF or DPD)

(O Use parameters written in file opened on main window

(O skip parameter assignment

< Back 0K Cancel
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B. Execution of Calculation

A. Check the first C960 in the list on the left, and enter '0.343' for Sigma and '0.439'
for Epsilon on the right (this tutorial uses UFF parameters).

B. Similarly, check the second C960, and enter '0.343' and '0.439' in the fields on the

right.
C. Click Set.
@ Exception — O X (@ Exception — O X
Check molecules to be explicitly assigned L] parameters Check molecules to be explicitly assigned L] parameters
Composition # Mol Element Sigma /nm Epsilon / kJ/mol Composition # Mol Element Sigma /nm Epsilon /k3/mol
[ cas0 1 C 0.343 0.433 [ css0 1 C 0.343 0.439
€960 1 [ ces0 1
Automatically assign parameters Automatically assign parameters
[Juse bond coeffcent §ojmfm2) [Juse bond coeficent [kmoljom2]
[[Juse angle coefficient [k3/mol/rad2] [Juse coeficent [kJjmoljrad2]
- coc

m[l winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4 15



B. Execution of Calculation

Once you return to Assign force field parameters window, click OK.
When 'Assign force field parameters' is displayed, click OK.
Change Preset to 'Fluid/Amorphous/Crystal NVT Equilibration.’
Change Temperature of 2nd job to '1000."

If you want to reduce the calculation accuracy to finish the calculation quicker,
change Precision of 2nd job to 'Low.'

@ LAMMPS Workflow Setup = O X

mo o>

Preset | Fluid/Amorphous/Crystal NVT Equilbration ~ (modified) #ofdobs: | + |[2

[CJEnable parameter/structure scan =~ Confia..

1st job +
Ensemble Minimize v 300 1
Simulation tme [ps] [10. #ofsnapshots |50 From parent
[[]Free boudnary condition Precision Medium v Details...

2nd job +

Ensemble NVT v Temperature [K]  |1000] 1,
Simulation time [ps] (50 # of snapshots Initial velocity Random v

[[Free boudnary condition Precision Medium v Detais...

Reset... Import... [¥ = Export... oK Cancel

m winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4




B. Execution of Calculation

A. Click Details for 1st job, check Enable position restraint in Restraint tab, and
click Select Group button under Restrained atoms.

B. Select 'graphene' as Group name and click OK.
C. Click OK in LAMMPS Keyword Setup window.
D. Also click Details for 2nd job and set it up in the same way as steps A to C.

@ LAMMPS Keyword Setup — O X
@ LAMMPS Workflow Setup = O X
Preset  Fluid/Amorphous/Crystal NVT Equilibration v (modified) zofJobs: | + (2 \ = Preset v
D Enable parameter /structure scan Confia... Basic Interaction Non-equilibrium (1) Non-equilibrium (2)
= Restraint Additional Commands Manual entry Options
1st job + || - Distance Restraii Position Restraint
Ensemble Minimize v t 300. ¥ Enable position restraint
| 1 esvanesions [ sodcon ]
Simulation time [ps] |10. # of snapshots t t From parent estyeined atoms il
1
[[JFree boudnary condition Precision Medium v | Details...

2nd job + :
Ensemble NVT v Temperature [K] 1000 [ 1,
Reset positions of restrained atoms after run
Simulation time [ps] |50 | #of snapshots Initial velocty Random %
[[]Free boudnary condition Precision Medium v Details...
Reset... Import... |v Export... oK Cancel

Reset... Import... Export... Cancel & Run
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B. Execution of Calculation

A. Click OK in LAMMPS Workflow Setup window, set as appropriate in Job Setting
window, and then click Run.

Note that if you want to graph the temperature change in 2nd job using Energy Plot,

select TempFree instead of Temp to graph the temperature of only the unrestrained

atoms.
@ LAMMPS Workflow Setup e O X

Preset  Fluid/Amorphous/Crystal NVT Equilibration v = (modified) #ofJobs: | + [2 \ =

[CJEnable parameter/structure scan = Config...

1st job +
Ensemble Minimize v 300 1,
Simulation time [ps] |10 | =of snapshots Init t From parent
[]Free boudnary condition Precision Medium v Details... (modified)
2nd job +

Ensemble NVT v Temperature [K] 1.
Simulation time [ps] |50 | #of snapshots Initial velodty Random %

[C]Free boudnary condition Precision Medium v I Details... (modified) I

e | [t ] (B [ ][ ones
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C. Analysis of Results

A. Once the status of the work folder work2_LMP_NVT changes to END or END(-) ,
click on 'work2 LMP_NVT' and then click [H Animation in Action.

Click ¥ (Align View to X-Axis) and & (Fit to Window).
C. In Animation area, click » (Play/Pause) to observe the movement of the molecules.

o

¥ Recent projects E: work2_LMP_NVT Input File (imp.data) | ¥ Animation
Proiect Status E N= 2,670 C1920H5000250 M= 27,564.87 1/51
| Marked Order: 2670 - 1-0- 0
© gwg ALENG ', Marked Atom: X= 47883986 Y= 48.209986 2= 79.35002
uE Length= 96.551227 Angle= * Dihedral=—"Lper=—"
| TIMESTEP 1000 t= 1000 fs i
TIMESTEP 2000 t= 2000 fs i
w— @ 000 |emeeeeessesscescesses o TIMESTEP 3000 t= 3000 fs v
Working Folders (gwg) Options ¥ . : Frame § D/ {E
Name Status i s 7 2 r Wy SEaves i Result l ]
wor k1 _LMP_MI K END o SIS e "’U' A 7
© ™~ work2_LWP_WVT END UG SN o T Plot  Column -0 v Custom Plot
$o% N K -~ o
' &,
. EY a.: CR
- e P = § >
% £ ” A
x bt 3
e AR P S | » Keywords
Action (work2_LMP_NVT) RS § ~ A
&4 A VT ¥ Coordinates
= coordinate (Initial) | o LA |
(1 Coordate (Final) — TR e ¥ Format  ©x1Z Ozmatrix |
) o A RS - Elem Y Z
&) Log “ 2
i bt T o 2663 C  44.2100 47.5000 79.3500 ~
Log (Extracted) R, = o 2664 C  44.2100 50.3400 79.3500
Y s Poa b 2665 C  45.4400 49.6300 79.3500
= IR
2] Energy plot RN S e v aR e e 2688 C  46.6600 50.3400 79.3500
[# Radial Distribution Function Z 2669 G 47.8300 45.6300 79.3500 v‘
(2 offus Force Field] Available (LAMMPS) JLzEZ0 C 47,8900 48,2100 73,3500 J
[5 Diffusion Constant/MSD o Char%ezsogggialablez U;er {Qtot=0.00,Qrms= 0.318) Items [JoptFag  [Jcharge [JName []Spin Density
<+ Scattering Function rho= 0. g/cm® -
& e a= 43.120000 b= 51.045000 c= 90.043700 Properties  Index 2670 |Bement |
= Static Diefectric Constant alpha= 90.00000 beta= 30.00000 gamma= 90.00000 Coordinate [47.839986  ||48.209986  ||79.35002 |
Density Profile
= ] + 1s% | |OptFag 1 b vii! v
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C. Analysis of Results

A. Click on 'work2_LMP_NVT' in Working Folders, then click Density Profile in Action.
Ensure '3: MOL0O2_H20' and '5: graphene' are checked in Group, then click Draw.

C. By clicking Show Setting below the graph, uncheck Autoscale in Y Axis, and change
Max to '500', you can observe the density distribution of water. (Note that it is not in
a steady state).

w

@ Density Profile (gwgwmpjdata¥work2_LMP_NVT¥Imp.xtc) - O X
Partial density
500.0
450.0 MOL02_H20 Edit Group... ¥
graphene
First Frame [ps] ‘I.U
400.0
Last Frame [ps] [~ Maximum 1000.0
350.0
__:?:
- 3000 Density
£
£ 2500
> : Group
2 [ 0: System
& 2000 0 1: other
[ 2: MoLo1_C360
150.0 B 3: MOL02_H20
[14:moLo3_caso
100.0 [ 5 : graphene
50.0 o SR e e
0.0 - Direction z v
1.0 20 3.0 40 5.0 6.0 7.0 8.0
Coordinate (nm) # of slices
X Axis [ Autoscale 0.090043 8.91433 i Definition mass s
¥ Axis [ ]Autoscale Min D Max m Show Log
Hide Setting Refresh Options... ¥ Draw Close
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Finally

« For detailed information on each feature, please refer to Winmostar User Manual.

Indicates a character st

Winmostar User Manual Scenes from Winmostar Training Session

« If you wish to practice the contents of this guide, please consider
attending Winmostar Introductory Training Session, Winmostar Basic Training Session,
or Individual Training Session. (See page 2 for details.)

« If you are unable to proceed as instructed in this guide, please first
consult Frequently asked questions.

« If FAQs do not resolve your issue, for the purposes of information accumulation and
management, please contact us through Contact page, detailing the steps to
reproduce the issue and attaching any generated files at that time.
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