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About This Document

« 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.

« 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 from Contact. 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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https://winmostar.com/en/tutorials/BeginnersGuide.pdf
https://winmostar.com/en/manual_en/html/introduction/introduction.html
https://winmostar.com/en/manual_en/html/faq/faq.html
https://winmostar.com/en/support_en.php

Overview

« We will obtain various thermodynamic properties, radial distribution functions, self-diffusion
coefficients, specific heats, and compressibility of tetrahydrofuran (THF) liquid under room
temperature and atmospheric pressure using molecular dynamics calculations with
Lammps (employing GAFF and AM1-BCC charges). For equilibration, we will perform energy
minimization, constant temperature MD, and constant temperature-pressure MD. Following
this, the main calculation will again be executed under constant temperature and pressure
conditions using MD.

Procedure Overview:

A. System Modeling B. Execution of Calculations C. Result Analysis
(A)Creation of a single molecule. (A)Assignment of the force field. Various thermodynamic
(B)Assignment of charges. (B)Equilibration calculations. properties.
(C)Creation of the liquid phase. (Energy minimization—> Radial distribution functions.
o : Constant temperature MD— Self-diffusion coefficients.
Q Constant temperature and pressure MD) Specific heat and
(C)Main calculation. compressibility.
THE Molecule (constant temperature and pressure MD)
Note:

- The number of steps and molecules will vary depending on the type of system, the physical
properties you want to calculate, and the desired level of accuracy.

« The choice of force field and type of charges significantly affects the results of the
calculations.
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Operating environment settings

« Users operating on a 64-bit system and utilizing Winmostar version V11.5.0 or later

are required to install and configure CygwinWM version dated 2023/04/05 or later.

- CygwinWM release on or after 2023/04/05 includes recommended version of 64-bit LAMMPS bundled within.

« If your setup does not meet above criteria, or if you wish to use a different version of
LAMMPS than recommended one, a separate installation and environment setup
for Windows version of LAMMPS will be necessary.
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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.

@ 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
gl 1.+ @ @ D & H % % Femrow  ree @ 4 5 @ & | Project Mode New Features in V11

¥ Recentprojects

= — p— B Users can manage jobs without having to
profct (5 Creste hew Project (30). manage individual files.

forSetup

toluene 0 crestenewproject (20).. : We generally recommend using this mode.

® Create new project (SMILES)...

¥ Project

e K3 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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I. System modeling (A) Creation of one molecule

(A) Launch Winmostar and click on "Create New Project (3D)." (If already running, click "File |
Close" first.)

(B) Enter "thf ligquid" as project name and click "Save".
@ Winmostar (PREMIUM) V11.6.0
File Edit Select View OM MD Solid Add-On Tools Window Help

Le-0d-2 BB a0 G 0 EE &) sw

BementH 1+« + @ @ (D < H % 94 Fragment -CH3 « Re
¥ Recent projects
Froject Status Project mode

Ca Create New Project (3D)...

@ Create new project (2D)...

@ Create new project (SMILES). ..

¥ Project
S ] Create new project (Import File)...
@ Mew project — O >
Project name |
Location (@) Arbitrary folder |Cr¥winmos 1 1¥USWpata ~| | Browse...
(O Last opened folder C:¥winmos 11¥UserData
() UserData folder Ci¥winmos 11¥UserDatay

Description (Optional)

A

Save
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I. System modeling (A) Creation of one molecule

For details on how to create the initial structure, please refer

to Winmostar V11 Tutorial Modeling Molecule Organic Molecule
Here, we will load an existing molecular structure file.

(A) Click File | Import | Samples File | thf.pdb.

-If you wish to load a specific file, use "File" | "Import File" at this step instead.

(B) In "Import File" dialog, select "Discard and import".

(C) Ensure the target molecule appears in "Viewport".

File = Edit Select View OM MD Solid Add-On Tools Window Help 1aki.pdb
[ Mew Project... Chrl+ Alt+N Hem e 0 1qlx.pdb
New Project with Current Model... Tuao.pdb
! Open Project... Cirl+ Alt+ O Fragment -Ch 3htb.pdb a
fei Open Proje a0 H % %6 P % Do wou want to dizcard the current content and load a new structure?
Open Recent Project L3 al_slab.cif
Project L3 Project mode au.cif
au_slab.cif
) e N B cretetenproiedt L - -
©1 OpenFile.. Ctri+0 pc. Digzard and import e Cancel
Open Recent File » @ Create new project (| c60.dat
g Reload @ Create new project (SM !
ca_fec_prim.mol2
@ Save File Ctrl+S th Create new project {(Impt ché.dat
[B» saveFile s... Shift+Ctrl+S
File mode (V10 compatibility chd.mol2
Close Ctrl+W ha dat
chd_resp.da
3 Create New File. ==
3 Import File... ch4_vapor_am1bcc_dreiding_gromacs.wmm
Import Recent File chd_vapor_am1bce_dreiding_lammps.wmm
Import &) SMILES... coo2.cif
|1‘| Export File... [[2 Structural Formula... cp2zrcl2.gms
Export 4 Sample Flle cu.cif
€ Getinfo dbt.dat

[Z Open in Text Editor
&= Show in Fenlarer

propylene.xyz
si.cif
thipdb

tio2_rutile.cif
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I. System modeling (B) Charge assignment

(A) & Click "Assign Charges".
(B) Click OK in Assigh Charges window.

(C) After several appearances of a black window, click "OK" when the message
"successfully assigned charges" is displayed.

@ Assign charges - O *

Choose method

[set |amiBCC ~ | for all components

Except for components that are already charged

[ Except for protein, monoatomic ion and water X
— e — Winmaostar >
1st component: Ni27AI27 x 1 No charge
rG e Charge [0 9 Successfully assigned charges
[ =
ip. wmm) Edited

Assign Charg

= Back Cancel
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I. System modeling (B) Charge assignment

(A) Ensure "Charges Available: User (Qtot=0.00, Qrms=0.141)" appears below Viewport,
confirming a total charge of zero and that non-zero User charges are assigned to
individual atoms.

(B) To graphically display charges, select "View | Labels/Charges | ShowUser
Charges'.

(C) To undo action (B),click "View | Labels/Charges | Hlde Labels/Charges"

SUPTUJELL_LWTIPJUSLE \PIUJECL Lwinp) -
ect View QM MD Solid Add-On Tools Window Hlp
Dt':' Show Project Area [ E &1 solver MOPAC
Show Keywords & Coordinates Are F10
EYWOr
0B Show Multi-View At -CHE ~|Replace || P &

L

Coordinate Format 4 Temparary File

Resct View - 6622
. y1i-z-0

HzpiliEm 142424 = -0.391035 2= -2425364

Zoom InfOut v lngle= 4830839 Dinedral= " Lper=*

p—" ~ Always View Center

s ||

0 044? D 1 274 _U 42?6 View Marked Atom Shift+Ctrl+V

Pan
Rotate

g

View Preset

Perspective

Enable Depth Cueing

Enable Specular Lighting

Items 4 k\ Fl
| - Labels/Charges ~  Hide Label/Charge _\
Dipole/Transition Moment 4 Show Mumber&Element

il O

Molecular Representation 4 Show Number&Name

@ Wrap/Unwrap Around Cell Boundary... Ebdblitbe

@ Transparency.. Show Elermnent

B Winmostar Viewer show Neme
* }{ E—— R Show Mulliken Charge
Show ESP Charge
A Copyimage Ctrl+Alt+C Show Léwdin Charge
Charges Available: User (Qtot=0.00,Qrms= 0.141) Show NBO Charge
o] L u Show User Charge

Show Spin Density

Show Difference Density Al
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I. System modeling (C) Creation of liquid phase

(A) @ Click Solvent/Build Cell button.

(B) Click "Add Displayed Molecule...” button, and in dialog that appears, enter "100"
and click "OK" button.

@ Sclvate/Build Cell
Mame # Mol Position mal /L
Add molecules pod
Enker # of moleculss |1|:||:||
el
Add Displayed Molecule. .. Add File... {mol2,wmm,
Add SMILES... Add Water...
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I. System modeling (C) Creation of liquid phase

(A) Confirm settings in 'Simulation Cell' (document proceeds without making specific changes).

(B)"Click "Build" and a black terminal window appears for a few seconds; upon successful processing, a
message "The system has been successfully built' will display. A system with 100 THF molecules aligned at 0.6
g/cm3 will appear. System size and density are indicated at the bottom of 'Viewport""

@ solvate/Build Cell — m| X
Temporary File (temp.wmm) Edited
MName # Mol Position moll | Composition ket sl J
N= 1,300 C400H8000100 M= 7,210.7
[DISPLAYED] 100 Random 8.321 C4HBO Marked Order: 13 -1-2-10
Marked Atom: X= -1.375 ¥= -9.999 Z= 10.336
Length= 3.336272 Angle=-113:68143-Dihedral=—""Lper
| Add Displayed Molecule. .. | | Add File... {mol2,wmm,etc.) | | Delete
| Add SMILES. . || Add Water... |

[ _u B N N N 58 N B N B N N N N N _§N |
ISimuIah’on Cel  option

| @ setDensity [o/em~3] 0.6

Set Margin from Solute [nm]
() set Lattice Constants [nm] 27124 | |2.7124 | |2.7124
Angles [deg] [90.0 a0.0 a0.0

Same as main window

Change only one direction. ..

| BoxTyee cublc v l Charges Available: User (Qtot=0.00,Qrms= 0.141)
X tho= 0600000 g/cm~a

a= 27.124290 b= 27.124290 c= 27.124230
alpha= 90.00000 beta= 90.00000 gamma= 90.00000

I Total Mumber of Atoms: 1300

h-----------------

| Build I\‘J | Cancel |
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II. Execution of calculation (A) Force field assignment

(A) Select "LAMMPS" from "Solver" on toolbar.

(B) ‘M Click on(Workflow Setup).

(C) When Assign force field parameters window opens, click OK at the bottom right. A black terminal
window will appear for a few seconds. Once the processing is successful and the message 'Assigned

force field parameters' is displayed, click OK
@ reso

nforce

field parameters U

Choose how to set force field parameters

UM:I ¥11.6.0 [PrEIjECt MDdE] © Automatically assign parameters
h;g;uc::z Composition #molecules  Type Winmaostar X
C4HB80 100 General
Solver | LAMMPS R E Successfully assigned charges
MOPF\? i
MDD
~  Replg GAMESS g (General) GAFF ~  Exception... k

Gauszian AMBER03

MR he m ) Edited — V

Giromacs o
0 Guantum ESPRESE0

[C) Open editor after assignment Dump Now...

() Use parameters defined in external parameter file (for inorganic system,
~ ReaxfFF or DPD)

(O Use parameters written in file opened on main window

() Skip parameter assignment

< Back 0K ]
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II. Execution of calculation (B) Equilibration
calculation

(A) In "LAMMPS Workflow Setup" window, check the flow of the calculation. No changes are made
to the settings here. With this configuration, a total of three jobs - energy minimization (Minimize),
constant temperature MD (NVT), and constant temperature-pressure MD (NPT) - will be executed
consecutively.

(B) If you want to change "simulation time", "temperature”, or "pressure" for each calculation,
modify the relevant parts. (Not necessary for this guide.)

@ LAMMPS Workflow Setup — O 4
Preset |Fluidfnmorpous NPT Equil [; #ofJobs: | 4 -
[C]Enable parameter scan Config...
1st job
Ensemble Minimize w 300. 1.
Simulation time [ps] # of snapshots From parent
[IFree boudnary condition Predision Medium ~ Details...
2nd job
Ensemble MVT w~ | Temperature [K] 300, 1.
Simulation time [ps] # of snapshots Initial velodity Random ~
[JFree boudnary condition Predision Medium w Details...
3rd job
Ensemble NPT w | Temperature [K] 300, Pressure [atm]
Simulation time [ps] # of snapshots Initial velodty From parent
[IFree boudnary condition Precision Medium ~ Details...
Reset... Import... |v Export... OK Cancel
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II. Execution of calculation (B) Equilibration
calculation

(A) To reduce calculation accuracy to speed up the computation, set Precision to 'Low' for 1st job,
2nd job, and 3rd job. If not, proceed to the next page.

Note: Without reducing the calculation precision, it might take several hours to half a day, depending

on the machine specifications. However, lowering the precision can shorten this to just a few minutes.

Be aware that reducing precision may decrease the stability of the calculations.

@ LAMMPS Workflow Setup - O %

Preset |Fluid/Amorpous NPT Equil ~ | (modified) #oflobs: | 4 -

[JEnable parameter scan Config...

1st job

Ensemble Minimize ~ 300, 1

Simulation time [ps] # of snapshots m parent
[]Free boudnary condition Predsion Low ~

2nd job

Ensemble MVT ~ | Temperature [K] 300. 1.

Simulation time [ps] # of snapshots In i andom ~
[ Free boudnary condition Predision Low ~

3rd job

Enzemble NPT ~ | Temperature [K] 300. Pressure [atm] I:I
Simulation time [ps] # of snapshots i i

[]Free boudnary condition Predsion

From parent

m winmostar copyright 2008-2023 X-Ability Co., Ltd. powered by ChatGPT-4
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Supplementary calculation flow

Following the execution of Minimize calculation (A), NVT calculation (B) proceeds. Atomic coordinates
and velocity information transfer automatically between sequentially executed calculations, ensuring
final structure from (A) aligns with initial structure for (B). After NVT calculation (B), NPT calculation
(C) initiates. Calculations occur within distinct working folders.

@ LAMMPS Workflow Setup - o x
Preset |FIuidemorphous MPT Equilibration ~ #ofJobs: | + N
Enable parameter fstructure scan Config...
ist job +
Ensemble Minimize w | Temperature [K] 300, Pressure [atm] 1.
Simulation time [ps] # of snapshots Initial wel From parent
[]Free boudnary condition Precision Medium ~ Details. ..
2nd job =5
Ensemble MNYT w | Temperature [K] Pressure [atm] 1.
Simulation time [ps] # of snapshots Initial velocity Random ~
[]Free boudnary condition Predsion Medium ~ Details...
3rd job + || -
Ensemble NPT w | Temperature [K] Pressure [atm]
Simulation time [ps] # of snapshots Initial velodty From parent  ~
[]Free boudnary condition Precision Medium ~ Details. ..
Reset... Import... Iv Export... 0K Cancel

VN winmostar  copyright 2008-2023 x-Ability Co., Ltd
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II. Execution of calculation (B) Equilibration calculation

(Proceed to designated section first for remote job submission.)

(A) Click "OK" in "LAMMPS Workflow Setup" window at the bottom right.

(B) Click "Run" in "Job Settings" window. "Winmostar Job Manager" initiates in the background,
and a black console window, as shown in the figure to the right, appears, marking the start of the
calculation.

@

(®) Run local job

Program LAMMPS ~

Path C:¥cygwin_wm¥opt_win¥LAMMPS_295ep202 1¥bin¥imp_serial.exe

() Run remate job

Retrieve only a part of files(log etc.)

[1De not run job after saving files

Parallelization

# of MPI Procs

Descriptions for jobs (Optional)

A

Note: If you wish to manually modify the input file or copy it to a remote server for use, check "Do not
run jobafter saving files" in "Job Settings" window before clicking "Run". If you decide to execute the
calculation after saving, click "File" | "Project" | "Selected Working Folder" | "Run".
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II. Execution of calculation (B) Equilibration
calculation

(A) Upon return to main window(calculations may still be running), even while calculations
proceed, project area presents a tree-like representation of the three working folders
corresponding to each job from LAMMPS Workflow Setup window.

(B) In "Viewport", input file from the first working folder (work1l_LMP_MIN) opens

automatically. Confirmation of this can be found at the top of "Viewport".
@ Ciwinmos11\UserData\thf lipuid wmpjdata\thf_lipuid.wmpj - Winmostar (PREMIUM) V11.5.6 [Project Mode]
File Edit Select View OM MD Solid Add-On Tools Window Help
e~ A2 B B M & 0 F =‘ Solver | LAMMPS v M2 = [+ | Label/Charge (Hide Label/Charee)

Bemeni 1.+ @ @ D & H % %

¥ Recentprojects

Fragment - CH3 + | Replace & £ O & o &H 57

M= 1,300 C400HE000100 M= 7,210.7
harked Order: 1300 - 1 - 13 - 2 » Keywords
o Marked Atom: X= 7.78 = 18.78 Z= 16.06
08 Length= 17.04565 Angle=-61-66582-Dikedral=90-2795-Lper=-0-995 ¥ Coordinates

Froject Status

@ thf_lipuid ALL EMD

Format ®xvz () Z-Matrin
Elem ¥ Y Z

1270 H 9.2300 25,6500 5.4E60
1271 H 8.8000 22,6500  5.130

Waorking Folders {thf_lipuid) Options ¥

1272 H 1068300 22,3300 E.B&0

Hame Status 1273 H 11,3100 23,9400 6,330

1274 H 9.9300 23,6200 4,330

BT o 970 H 10600 6.2900 19-00
“ work2 _LMP_HYT EHD - . .

= o 1277 0 197300 7.8400 19,430

war k3 _LMP_NPT 1278 ¢ 21.1100  7.8700 17.580

1279 ¢ 20068300 B.7E00 19.820
12800 ¢ 211500 B 4700 18.210
1281 H 19,3000 9.5300 18.360
1282 H  21.0600  7.8E00 1E.500
1282 H  21.9500  2.4400 17,880
1284 H 204700 5.8000 17,630
1285 H 2001100 5.9200 20,060
1286 H  21.4400  7.0500 20,280
1287 H 221400 0200 18.210
1288 C 9.8100 20,3300 15.960
1283 H 9.7100 21.4700  15.930
129000 106400 19,9700 17.020
1 2.4700 19,7000 16,180
1292 C 3.9100 19.2300 18.010

Action {(work1_LMP_MIN)
d Coordinate (Initial)

N coordinate (Final)
[
Log
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II. Execution of calculation (B) Equilibration calculation

(A)Monitor changes in status for each working folder in Project Area they will switch from PEND
(black) to RUN (green), then to END (blue).

(B) Continue until every working folder shows an END (blue) status. Concurrently, status for
recently utilized project "thf_liquid" will also change to ALL END (blue).

¥ Recent projects

Project Status
& thf_liquid PEND{3/3)
% Project
Warking Faolders (thf_liquid) Options ¥
Hame Status
¢ workl LMP_MIN RUN
L work2 LMP_NVT PEND
L work3 LMP_NPT PEND

=

¥ Recent projects

Froject Status
@ thf_liquid ALL END
% Project
Warking Folders (thf_liquid) Options ¥
Hame Status
¢ workl _LMP_MIN END
L work2 _LMP_NVT END
L work3_LMP_NPT END

m wiNnMostar copyright 2008-2023 X-Ability Co., Ltd. powered by ChatGPT-4 18



II. Execution of calculation (B) Equilibration calculation

(A) If you wish to view the primary contents of each computation log, select the
appropriate working folder for the calculation within Project Area by clicking on it, then
click on "Action"|" Log (Extracted)". (This function is exclusively available in the
Professional Premium version.)

(B) To view complete log, click on Log.

¥ Recent projects tg workl LMP_MIN Input File (mp.data) ¥ Animation
Project Status Ble 1 200 CAQNOMSO0CA OO0 b in
©» thf_lipuid ALL EMD @ Extracted Log (C:\winmaos11\UserData\thf_lipuid.wmpjdata\work1_LMP_MIN\mp.log) - O x s
LAMMPS (29 Sep 2021 — Update 3) nates
1l by 1 by 2 HPI processor grid
Hinimization stats: ® vz Oz

Stopping criterion = energy tolerance

v . Energy initial, next-to-last, final = # ¥
¥ Project 1667 . 67372914758 272 B3IB2226G7774 272 809693660931 T 9.2300 25,6500
- - 3 Force two—norm initial, final = 785.15939 5 5271731 2.8000 22,800
Working Folders (thf_lipuid) ZiEE Force mas component initial, final = 228.87484 0.83231763 100800 25,3900
Name Final line =earch alpha, max atom move = 0.017068351 0.014206289 11.3100 23,8400
Iterations, force evaluations = 1184 2366 4.3300 23,8200
© work1_LWP_MIN Dangerous builds = 0 19,8500 &.4500
= work2_LMP_NMT Total wall time: 0:00:22 18,9700 .2300

13,7300 7.8400
21,1100 7.8700
20,6300 B.7E00
21,1800 B.4700
18,9000 9.5300

21,0800 7.8600
Export... 21,9300 8.4400

& workZ_LMP_HPT

< 20,4700 5.5000

1285 H 20,1100 5,3200
1286 H  21.4400  7,0600
1287 H 22,1400 6.0200
1288 C 3.8100 20,3300
1289 H 3.0100 21,4700
1280 0 10.6400 19,8700
1291 C §.4700 19,7000

Action {work1_LMP_MIN)
'd Coordinate (Initial)
'd Coordinate (Final)

L

Log 1282 ©  9.8100 19,2300
1293 ©  §.4400 19.BG00

| Log (Extracted) 1294 H 10,2800 20,1200

] Arimaton 1285 H  7.6400 20,2500

208 H 94600 137200

ﬁAT
B HT O®

—
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Supplement: Confirmation of Convergence of

Thermodynamic Quantities in Equilibration Calculations

To ensure that the temperature, potential energy, pressure, and density have stabilized
during the equilibration calculation, it's necessary to confirm convergence as directed on
page 24. If convergence has not been achieved,
you should perform additional calculations with adjusted conditions as

needed, following the procedures on pages 21-22, until convergence is attained.

Example:

LAMMPS Energies

1sun|
1500
1400
1300
1200
1100
1000
900
800
700
soo | |

500 ‘\\\\

400 S

300 —

(kealimol)

b

(K

0 200 400 600 800 1000
Time (fs)

workl LMP_MIN
(Minimize)
PotEng (potential energy)

360
340
320
30

=

280
260
240
220
200
a0

160 f

LAMMPS Energies

|

WW ﬁ“’1h:‘1MR’;,WHﬁﬁﬁwwl,'.ml‘&m'*‘i

0

2000 4000 6000 8000 10000
Time (fs)

work2 LMP_NVT

(constant temperature MD)
Temp

0.88
0.36
0.84
0.82

038
0.76
0.74
072

07
0.68
0.66

(@lem™3)

054}
D.6Z g

0.6

LAMMPS Energies

MMW’MW

f

0

10000 20000 30000 40000
Time (fs)

work3 LMP_NPT

(Constant temperature/pressure MD)

Density

*Please note that density
convergence may be slow.

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

50000

20



I1I. Execution of calculation (C) Main calculation

(A) After the status of continuation source working folder (in this case work3_LMP_NPT) changes

to END (blue), click 4 (Workflow Settings).
(B) In information dialog, click "Yes".

(C) "Select working folder" by choosing the source working folder (work3_LMP_NPT) and then click

IIO K“.

(D) Select "Fluid/Amorphous NPT Production" from presets.

(E)To expedite the calculation process by reducing computational precision, change "Precision"

setting to "Low".

Information

o Do you want te continue from previous run?

Mo Cancel

LAMMPS Workflow Setup

set [Fluid/Amorphous NPT Eguilibration
Fluid /amorphous NPT Equilibration
Fluid fAmorphous NPT Production

Fluid famorphous/Crystal MVT Equilibratio

tinu Enable parameter fstructure scan

O

#of Jobs: | +

Config.

ﬁ Fluid/amorphous/Crystal MVT Production
la Fluid/Amorphous/Crystal MVE Production

Crystal NPT Equilibration

SBM| crystal NPT Production

. Isolated system MVT Equilibration

3

VN winmostar

+
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(@ Select working folder - O *
Select the working folder which you want to continue the job from
Mame Status Profile Output Location Drascription
workd LkF I ERI Local Job Local
&= work? LMP MYT Jaob Liozal
= work? LMP NPT Jaob Liozal
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I1I. Execution of Calculation: (C)Main Calculation

(A)Click on "Details" for "1st job", then in "LAMMPS Keyword Setup" under Output tab,
check "Calculate fluctuation properties" option before clicking "OK" (This feature is not available in
the Professional Economy or Student editions).

— Following the steps on pages 26 and 27, the isobaric heat capacity
and isothermal compressibility will be output as 'Cpm' and 'betat’, respectively.

Note: The method used here for calculating the heat capacity does not include quantum effects, which leads to
the calculated values being higher than the experimental values (refer to J. Chem. Theory Comput., 2012, 8, 61-74,
among others). Also, please be aware that these values typically require a larger number of steps to converge properly.

(B) Click 'OK', and in job settings window, click 'OK".

@ LAMMPS Keyword Setup - [} X
@ LAMMPS Workflow Setup - O X Preset v
Restraint Automatic Additional ual entry Options
Preset | Fluid/Amorphous NPT Production ~ #ofJobs: | 4+ - Basic Advanced Output Non-eqilibrium (1)
i i Output Control Pl roperties
Continue from work3_LMP_NPT Enable parameterstructure scan Config...
Dump interval {dump) Calculate fluctuation properties
st _'|Clb + _ Dump interval {xtc) [ caloulate thermal conductivity
Dump interval {xyz) I:I 10
Ensemble MWPT w | Temperature [K] Pressure [atm] |:|
Dump interval (restart) 200
Simulation time [ps] # of snapshots 250 Initial velodity From parent /I Log interval [@ ] Clcaiste viscosty
- o 3 . Print log in high precisi 1
[]Free boudnary condition Predsion Medium v | Details... < [Jprintlog in bigh preciion
[~ sort dump file by id 2000
~IFlush log
Reset... Import... |¥ Export... 0K Cancel
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ITI.Result Analysis: Animation

Beyond this point, you may skip any analysis items that do not require verification.
(A) In "project area", click on the target working folder (here, we will use "workl_LMP_MIN").
(B) Click on "Animation" in "action" to bring up "animation Panel" on the right side of main window.

Pressing |T\ play button will display the calculation process as an animation.
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IT1.Result Analysis: Time Evolution of Energy and
Related Parameters - Average Value

(A) In project area, click on target working folder (in this example, "workl_LMP_MIN").

(B) In "action", click on "Energy plot" to bring up "Energy Plot window".In "Energy Terms" section,

check the boxes for the physical quantities you want to visualize (in this case, select "PotEng" for
potential energy), and then click on "Draw" to see the graph of how it changes over time.

¥ Project
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IT1.Result Analysis: Time Evolution of Energy and
Related Parameters - Average Value

(A) To check the average values, click "Calc Ave". A text file will open displaying the average values
and standard errors of various physical quantities. Please note that the average values are physically
meaningless unless they are from a calculation that has reached a certain level of equilibration (in this
manual, corresponding to "work4_LMP_NPT").

(B) After verificatio, click 'Close' to close 'Energy Plot' window.

" energy_avelog - Notepad — O *
- U x File Edit Format View Help
it data bveraze Standard error
Energy Terms e Temp (K) 0. 000000000000000 (). 000000000000000
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INChg calsmo . .
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II1.Result Analysis: Radial Distribution Function

(A) In project area, click on target working folder (here, let's assume it's
"work4_LMP_NPT").

(B) Click on Radial Distribution Function in "action” menu, and "Radial Distribution
Function" window will appear. Here, to obtain the radial distribution function between
specific atoms rather than between all atoms, click on "Create Group".

@ Radial Distribution Function (thf_lipuid.wmpjdata\workd_LMP_NPT\Imp.xte) — O *
¥ Project
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II1.Result Analysis: Radial Distribution Function

(A) In "Create Group" window, under "Current Group", select "2: MOLO1_C4H80"(which refers
to THF in this instance). For "Extracted Atom Names", choose "O".

(B) Enter "oxygen" in "New Group Name" field and then click "Create".

- By checking "View | Labels/Charges | Show Name" in main window beforehand, you can
view the Atom Name for each atom in Viewport.

- Furthermore, by clicking "MD | LAMMPS | Analysis | Radial
Distribution Function" and selecting a previously created .ndx file, you can make more
detailed adjustments to the analysis target group. You can create an .ndx file from selection menu
in main window. (For more details, refer to the user manual. ).

(C) Once terminal window appears and the process is complete, click "Close".
@ Creat — O X

Current Group
2 MOLD1_C4H80 Create 1 X

N

Extracted Atom Mames
\l Mew Group Mame ||:|xygen| . (

Oc

OH

0 Cancel
>

Create Cloze
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II1.Result Analysis: Radial Distribution Function

(A) Select “oxygen” group you just created for both “Reference Group” and “Target Group”. When
you press 'Draw' button, the radial distribution function between oxygen-oxygen will be displayed.

(B) After reviewing the graph, click "Close"
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II1.Result Analysis: Self-Diffusion Coefficient

(A) In "project area", select target "working folder" (in this example, "work4_LMP_NPT") by clicking
on it.

(B) Within "Action", click on "Diffusion Constant/MSD".

"Diffusion Constant/Mean Square Displacement"” window will appear. When you click "Draw", a
graph of the mean square displacement and the self-diffusion coefficient (Diffusion Constant) will be
displayed.

Note: Ideally, the self-diffusion coefficient should be determined from NVT calculations. However, for simplicity in this guide, it is derived
from NPT calculations. (Refer to J. Chem. Phys. 153, 021101 (2020), among others).

@ Diffusion Constant/Mean Square Displacement (thf_lipuid.wmpjdatatworkd_LMP_NPT\mp.xtc) — O x
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Troubleshooting and Additional Resources

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

E .
. 1. Introduction

manual

1.1. About quotation

this manual

(((((((

Winmostar User Manual

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

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