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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

« Perform a brief Born-Oppenheimer (BO) MD calculation for methane molecules. Start
by conducting the calculation at 300 K under temperature control, then proceed to
perform the calculation without temperature control. Visualize energy temperature
and animations.

Temperature-controlled \| Calculation without Analysis of
calculation temperature control Results

Notes:

« The number of bands, type of pseudopotential, and cutoff energy affect the
calculation results. This tutorial utilizes settings with reduced precision to obtain
results quickly.

« The size of the system also influences the calculation results.

« By allowing sufficient equilibration time and conducting long-duration calculations,
highly reproducible data can be obtained.

€ For detailed information on the calculation method and settings in Quantum
ESPRESSO, please refer to our article at https://qiita.com/xa member
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Preference of Operating Environment

« For users of Winmostar version V11.5.0 or later on a 64-bit environment, please
install and configure CygwinWM version 2023/04/05 or later.

— The CygwinWM version after 2023/04/05 includes the recommended version of 64-bit
Quantum ESPRESSO.

« If the above does not apply to you or if you wish to use a version of Quantum
ESPRESSO other than the recommended one, you will need to install and configure
Windows version of Quantum ESPRESSO separately.
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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 Quantum ESPRESSO 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

Please refer to QE Basic Tutorial for the basic operation method.

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

B. Enter 'ch4 bomd' in Project name and click Save

@ Winmostar (ELITE) V11.6.5
File Edit Select View QM MD Solid Add-On Tools Window Help

Gre~-0d-2 BB O-060 0 E @ se o
grenf - @ @ D A H % % Fawew 00 ek

¥ Recent projects
Project Status Project mode
||EQ Create New Project (3D)...
O Create new project (2D)...
@ Create new project (SMILES)...
¥ Project

|'_1'| Create new project (Import File)...
Options ¥

@ New project - O K
Project name ch4_bomd |

Location (@) Arbitrary folder C:¥winmos1 1¥UseNa - | Browse...
(O Last opened folder C:¥winmos 11¥UserData
O UserData folder C:¥winmos11¥UserDatak
(O Users¥Public folder C:¥Users¥Public¥

Description (Optional) l,‘
. | save <
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A. Modeling of the System

For detailed instructions on creating the initial structure, please
refer to Winmostar User Manual section 5, 'Methods for Creating Initial Structures'.Here,

we load an existing molecular structure file.

A. Click File | Import | Sample File | ch4.mol2.
- If you wish to load a different file at this stage, use File | Import File instead.

B. In Import File dialog, click Discard and import.
C. Confirm that the desired structure appears in Viewport.

-------- .
@ C\winmos11\UserData\ch4_bomd.wmpijdata\ch4_bomd.wmpj - Winmostar (EL Import File et
1qkx.pdb
Eile | Edit Select View QM MD Soiid Add-On Tools Window Held  fuaopdb
E;j New Project... Ctrl+Alt+N m o m @ O Elo 3htb.pdb @ t i
New Project with Current Model... alcif Do you want to discard the gcurrent content and load a new structure?
k= Open Project... cuearo  [JH S 96 | Fregment O %
Open Recent Project 4 E au.cif
Project 4 "oR @ Mo R au_slab.cif | Discard and import ﬁ Cancel
- . Marked Order:1 -2 -0 bisapc.dat
New File Ctrl+N p
~ Marked Atom: X=0Y¥=0
1 OpenFile.. Ctrl+0 B8 Length= 1.1 Angle= * Dinl cB0.dat Temparany Fie (tenp.enm) Eded
Open Recent File > 3 caffeine.dat
£ Reload ca_fcc_prim.mol2
(53
B saveFie ces | chddat
B saveFile As chamolz
Clote oW ch4_h2o_solution.mol2
=] chd_resp.dat
m Import File... «chd_vapor_am1bcc_dreiding_gromacs.wmm
Import Recent File » |© o
chd_vapor_am1bec_dreiding_lammps.wmm
Import @ SMILES... coo.cif A
(f] Export File... [Q Structural Formula... cpRarcl2.gms 7
Export » Sample File cucif
[ Getinfo (5] dbt.dat
Ef Openin Text Editor o) diamol2
= Show in Explorer ethanol_am1.mol2
Exit J" fe.cif y
m ferrocene.ams L* tha= 0017042 gicm3
= 11.458125 b= 11 560106 c= 11 BO14SS
alpha= 30.00000 bata= 30.00000 gamna= 90.00000
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B. Execution of Calculation

A. Select Quantum ESPRESSO from Solver, and then click 4 (Workflow Setup).
B. If 'Current cell can be converted to primitive cell....Do you want to convert?' message

appears, click No.

C. Select BOMD in Preset, then select pbe-*van_ak.upf in Pseudo file.

D. Click Details.

E. Change nstep to '200' in Advanced tab, then click OK.

@ Quantum ESPRESSO Workflgfv Setup — O X
Preset |BOMD ~ (modified) #oflobs: | 4+ [[1 ||~
[CJEnable parameterfstructure scan =~ Config...
1st job +
Task BOMD v ff 35.0 0.0
Charge [e] ID. [CImanually spedify cutoff energy Phonon (DFPT) | Disabled v
# of bands Default v Kpoints | Gamma v | [[Juse Bravais-attice index
Spin Mon-polarized v
Pseudopotential Properties
Type Al v [Joos [[] charge density [ ]Phonon DOS
N— G A O O o
Pseudo fle | pbe-*van_ak.upf structure [ | Dielectric func [ JNMR
A
Predson | Medum v [Ovetal | Detas... L
N—
Reset... Import... |¥ | Export... oK Cancel
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Preset

@ Quantum ESPRESSO Keyword Setup

RISM (1) RISM (2)

Basic Advanced

conv_thr

electron_maxstep
nstep

upscale
diagonalization
diago_david_ndim

[ spline_ps

OlazF (for pw.x) = .true.

Reset... Import...

Export...

~

eview Options
jonon NMRJEFG

mixing_beta

mixing_mode

Properties

MD

[Juse cell_factor

all

Pseudopotential

Dipole Corr ESM
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B. Execution of Calculation

Click + next to # of Jobs once.
Scroll down in the window and click Details... (modified) for 2nd job.
Change ion_temperature to 'not_controlled' under MD tab, then click OK.

Click OK in Quantum ESPRESSO Workflow Setup window, then
setting Job Setting as needed, click Run.

CoOwe>

@ Quantum ESPRESSO \ @ Quantum ESPRESSO Keyword Setup — O *
Preset BOMD v (my #oflobs: | + (z
rameter /structure scan Config
Sprr POIEITZET | 4 7 Preset b
Pseudopotential Properties th i Pseudoj ial
Type Al v [CJoos [Jcharge density [JPhonon DOS :ISM @ s RIS’E @ = ° e:] MP[;operuesD. = cs = Wt:;:a
asic ances pin/DF ipole Corr
Functonal | Al v o e [lPhononband
", apolation secon
Pseudo fle | pbe-*van_ak.upf v [JBand structure [ ]Dielectric func [ JNMR - pav.x pe pa e e
: ER— R
Predision Medium v | [OMetal Details... (modified)
300 none
ndob 2 [ 0.0 default
Task v Cutoff energy [Ry] 335.0 0.0
(Suggest: 46 Ry) ion_temperature 400.
Charge [e] 0. M Manually spedify cutoff energy Phonon (DFPT)  Disabled v
# of bands Default ~ Kpoints | Gamma ~ | [Juse Bravais-attice index ion_velocities
Spin Non-polarized v ortho
Pseudopotential Properties
Type Al v [Joos [[Jcharge density []Phonon DOS “
Functional | All v O ngowdm O ;7::::’( [JPhonon band
Pseudo fle | pbe-*van_ak.upf v [JBand s e [|Dielectric func [JNMR
Predsion Medium v [Metal ) Details... (modified) |

_l / v
Reset... Import... | | Export... oK Cancel Reset.,, | Import... | Export.., II] h
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Supplement: Continuing the Calculation

To start a BOMD calculation by inheriting the final state from a previously completed
BOMD calculation, follow these steps:

A. Click ™ (Workflow Setup).
B. When prompted with 'Do you want to continue from previous run?' click Yes.

C. Select the original working folder for continuation and click OK, then set up the
calculation conditions similar to the initial job.

@ select working folder - O X

Select the working folder which you want to continue the job from

A
. Mame Status FProfile Output Location I——'——
Information x
workl QEMD EMD Local Job Local
L work? QEMD EMD Local Job Local
o Do you want to continue from previous run?

Cancel
N
A
N
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C. Result Analysis (Animation, Energy)

A. After the status of workl_QE_MD in Working Folders changes to END (blue) |,
click on workl_QE_MD in Working Folders and select Animation from Action.

B. In Animation Panel, select the items you wish to graph in Column. (4 for Potential
Energy, 9 for Kinetic Energy, 12 for Temperature, 15 for Total Energy).

¥ Recent projects workl_QE_MD Output File (pw.pwout) ¥ Animation
Project Status N=5 CH4 M= 16.04 1/200 4| » > Reload Options ¥
n—— — L Marked Order: 5 - 1-0- 0 MLl Lk
= Marked Atom: X= 5.287742 Y= 5.021687 Z= 6.797405 Speed ¥ oo Open Viewer
og Ty * f
08 Length= 1.100001 Angle= " Dihedral= * Lper=
STEP= 0 Etot= -16. 14730709 Ry Ftot= 0.008849 Ekin= 0.011400 %
STEP= 1 Etot= -16, 14730619 Ry Ftot=0,009967 Ekin=0,0113998
STEP= 2 Etot= -16. 14712025 Ry Ftot=0.021214 Ekin= 0.0112143
- STEP= 3 Etot= -16. 14676095 Ry Ftot= 0.033404 Ekin= 0.0108553 ¥
¥ Project
Working Folders (ch4_bomd) Options ¥ Frame . F
Name Status Result ‘convergence has been aMd in 2iterations |
© work1_QE_ND END
= work2_RE_KD END Plot  Column
16147308000
< » Keywords
Action (work1_QE_MD)

A coordinate (Initial)

A coordinate (Final) Format ®xvz O z-Matrix
El X Opt Y Opt Z Opt
Log
TC 5.6450 1 5.5417 1 G5.8967 |
Log (Extracted) 2H  6.7459 1 G5.5417 1 5.8867 |
3 H 5.2877 1 6.5818 1 5.8967 1
(2] sCF Energy Change 4H  5.2877 1 5.0217 1 4.9960 |
Ih Peimation 5 H 5.2877 1 50217 | B.797 1
(4 piffusion Constant/MSD %
&3 show in Explorer | y Items [~ opt Flag [“Jcharge [ |Name [ ]Spin Density
rho= 0.017042 gicm™3 A
a= 11.458125 b= 11.560102 c= 11.801456 Propertes Index |5 |Hement | |
alpha= 30.00000 beta= 30.00000 gamma= 90.00000 Coordinate [5.287742  |[5.021687 |6, 797405 |
’ + 10gw | OPtFlag 1 v ™ [ v
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C. Result Analysis (Self-Diffusion Coefficient)

A. In Animation Panel,
Click Options | Tools | Diffusion Constant/Mean Square Displacement.
Click Save in Save as dialog.

C. Enter time step of this calculation, '0.000242', in Time step field and click OK.
— You can verify the time step from Workflow Setup > Details > MD Tab > dt.
— Use Tools | Unit Converter for unit conversion.

o

¥ Animation
1/200 [« <« » | p Reload || OptiogV |
Speed B  Expott
Invert Trajectory Tools Enter time step x>
Skip Frames... Auto
Translate All Atoms... Enable Dynamic Bond Time step [PSEC.]: D.Dﬂl:lz‘q'd
Set Origin as Lower Bound Edge of Cell... -
Append Trajectory... Discard Animation... V A

Diffusion Constant/Mean Square Displacement
Radial Distribution Function
Displacement of Selected Atoms

Extract Trajectory for Selected Group...

|» Keywords
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C. Result Analysis (Self-Diffusion Coefficient)

A. Clicking Draw will display the mean square displacement (graph) and the diffusion
constant (Diffusion Constant below the graph).

— For detailed usage instructions, please refer to the user manual.

— The calculations in this document have very short step counts and are for a single molecule,
so the mean square displacement and diffusion constant obtained here are not meaningful.
For actual calculations, please derive them from calculations with sufficient step counts and
atomic numbers.

m Diffusion Constant/Mean Square Displacement (ch4_bomd.wmpjdata\work1_QE_MD\pw_ani.gro) — O x
Mean Square Displacement
Target Group 0 : System v
2.80e-3
Edit Group... ¥
2.60e-3
First Frame [ps] ‘0 |

2.40e-3
2.20e-3 Last Frame [ps] [/]Maximum 1000.0
2.00e-3

1.80e-3

2|

1.60e-3

1.40e-3

MSD (nm®

1.20e-3
1.00e-3
8.00e-4
6.00e-4
4.00e-4

2.00e-4

379019 e
0000 0005 0010 0015 0020 0025 0030 003 0040 0045
Time (ps)

Show Setting Refresh Options... ¥

Diffusion Constant [ 10.6389 (+/- 7.9286) 1e-5 am~2ys | m
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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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