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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

« Traditional methods like HF or conventional DFT (B3LYP, PBE, etc.) cannot handle
dispersion forces (also known as weak interactions) such as van der Waals forces or
n-n interactions. To accurately calculate dispersion forces, methods that correct for
dispersion based on interatomic distances (like B3LYP-D3), improved DFT functionals
(such as cam-B3LYP, M0O6 series), or high-precision second-order perturbation (MP2)
methods are needed. This tutorial describes the calculation of a benzene dimer using

the B3LYP-D3 method.
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Preference of Operating Environment

« For GAMESS

Follow the GAMESS Installation Manual
at https://winmostar.com/en/manual en/installation/GAMESS install ma

nual en win.pdf to install GAMESS.
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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 M
el 1.+ @ @ D & HD % reenm e 2 48 @& | Project Mode New Features in V11

¥ Recentprojects

Project Status Project mode Tutorial & Manfgial

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

forSetup . .

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

® Create new project (SMILES)...

¥ Project

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

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...

When creating a continuation job, in file mode or versions prior to V10, it is necessary to
display the final structure of the original job each time. However, in project mode, the
final structure is automatically carried over.
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A. Modeling of the System

For basic operation instructions, please refer to GAMESS Fundamentals tutorial.

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

B. Enter ‘Benzene_dimer’ as Project name and click Save.

m Winmostar (ELITE) V11.6.5

File Edit Select View QM MD Solid Add-On Tools Window Help
Ge~0 A2 B B i-th © Q [ E & sover
BemeniH 1+ + @ @ () & H %% 94 Fragment -CH3 « | Repk

¥ Recent projects
Project Status Project mode A
||Epj Create New Project (3D)... {
Options ¥

(D] Create new project (2D)... \17

® Create new project (SMILES)...

¥ Project

m Create new project (Import File)...

@ New project / I - O X

Project name Benzene_dimer ( |

Location  (®) Arbitrary folder C:¥winmos11¥UserData \\ I_ v | Browse...
() Last opened folder C:¥winmos 11¥UserData ~
O UserData folder C:¥winmos 11¥UserData¥
() Users¥Public folder C:¥Users¥Publick

Description (Optional)

| save ¢
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A. Modeling of the System

A. Select -C6H5 from Fragment at the top of Main Window, and click Replace once to
create benzene.

B. Click File | Export File, enter ‘benzene’ as the file name, and click Save. When
‘Successfully exported benzene.wmm’ is displayed, click OK. This completes the
saving of this benzene structure file.

(‘ file | Edit Select View QM MD Solid
Fragment (-CEHS v | Replace [ NewProject.. Ctrl+Alt+N

-CH2
-CH3 NA !
-C2H3 ¢ Open Project... Ctrl+Alt+0

-CHH4

MNew Project with Current Model...

M= 1302
der:1 -2 -
i W= MW

Open Recent Project >

Project 4

MNew File Ctri+N
Open File... Ctrl+0

LD

Open Recent File L4

Reload
Save File Ctrl+S

ERTER

Save File As...

Close Ctrl+W

Import File...

[

Import Recent File b
Import

M ExportFile...
Export
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A. Modeling of the System

A. Hold Ctrl and drag over the entire benzene to select all atoms as a group.
B. Click g (Modify Selected Group) and select Translate(Numerical).

C. In Translate Group window, enter 4.0 in Z field and click OK.

@ Translate Group (M...

. B & ®F .

E Fi Rotdte Around Axis (2 Marked Atoms)... (®) Coordinate Axis

E Rotate Around Axis (3 Marked Atoms)... () Arbitrary Vector 1.0

E Rotate Around Marked Atom (Mouse)...

E i Rotate (Numerical)... X u

E Rotate by Aligning Marked Atoms... - u

E Translate (Mouse)... z u
Translate (Numerical)... Unit

Angstrom

- O ped

Definition Relative coordinate from original pos

Cell Vector

Fractional Coordinate

= <\I_
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A. Modeling of the System

A. Click File | Import File, select ‘benzene.wmm’ file saved in p.7, and click Open.
B. When prompted with ‘Do you want to discard the current content and load a new
structure?’, click Append file.

Click & (Align View to X-Axis) to confirm that the benzene dimer has been
successfully created.

C.

VN winmostar

File Edit Select View QM MD Solid

0

=

PEO I

[

Ctrl+Alt+N
New Project with Current Model...

Open Project... Ctrl+Alt+0
Open Recent Project L

MNew Project...

Project 4

Ctrl+N
Ctrl+=0O

New File
Open File...

Open Recent File r

Reload

Save File Ctrl+5S
Save File As...
Close Ctrl+W

Import File...

Import Recent File b

Impaort File

x

Do vou want to discard the current content and load a new structure?

| Discard and import | |

Append file

>$-0=8-

>FGO0=8-

BHeOX BB B
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B. Execution of Calculate

A. Select GAMESS from Solver and click Workflow Setup.

B. In GAMESS Workflow Setup window, change Method to B3LYP-D3 (same as

Gaussian).
C. Click OK.

To speed up the calculation by reducing accuracy, change Basis set to STO-3G.

@ GAMESS Workflow Setup

Preset Optimize

Solver |GAMESS v V)

=N\

v (modified)

X

#ofJobs:  + 1— :

[JEnable parameter /structure scan

MOPAGC
GAMESS &) Ist job
Task Optimize

Gaussian

MWChem
Teme | aMMPS
Gromacs
Quantum ESPRESSO

Towhes

Charge 0 v

Reset... Import...

v

v

Method

Multiplicity

Export...

B3LYP(original)
B3LYP-D3(original)
B3PW91

PBE

PBEO

wB97X

wBS7X-D

MO0&

M0&-2X

a2 VD
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B. Execution of Calculate

A. Set the # of MPI Procs according to the number of cores in your computer. When
running on a remote machine, also set up profiles and other settings.

B. Click Run.

@ Job Setting - O k4
(®) Run local job
Program GAMESS (1) (v
Path |C:¥Users¥Puinc¥gmss~64¥gamess. 2023.R Lintel.exe
(O Run remote job
pbs_example Config...
gamess
(Default) New... Edit...
4 nodes=1:ppn=2%WM_NUM_PROC% 4 walltme=23:50:00
Test Connection. .. 5?C0"tr0

[[]Do not run job after saving files

Parallelization
Zof MPIProcs |1 v 1
Prefix for working folder |wcrk |
4
Descriptions for jobs [Opt:imalj /I |
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C. Computational Analysis

A. After the calculation has finished and the status of the work folder changes to END or
END(-), click Animation in Action at the bottom right of Main Window to display the
results of the structure optimization calculation in Animation area.

B. Click P Hlay) button to play the animation and display the final optimized structure.

¥ _Project ¥ Animaton
Working Folders (Benzene_dimer)  Options ¥
4 4| [ Reload Options ¥
& work1_GMS_0OPT END : | [:I Viewer
NSERCH= 44 Eel= -458.8353856 Grad= 0.0002387 -

NSERCH= 45 Eel= -458.8353862 Grad= 0.0001227
NSERCH= 46 Eel= -458.8353861 Grad= 0.0001530

NSERCH= 47 Eel= -458.8353867 Grad= 0.0000920

Frame P [4s /|48
Action (work1_GMS_OPT)
-\ Coordinate (Inital) Result |*===*EQUILIBRIUM GEOMETRY LOCATED *=====
d Coordinate (Final), Charge & Dipole
Log Plot  Column |4 v Custom Plot

Log Extracted) /]
[H Animation ( 4]
(3 Mo & Charge \l_ w
&3 show in Explorer -458.835386700
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C. Computational Analysis

A. Click w& (Align View to X-Axis), then click on two carbon atoms in overlapping
positions when viewed from above the benzene rings. Verify that the distance
between the planes of the benzene dimer, indicated by the Length value, is
approximately 3.7 A.

(Comparison) When the structure optimization calculation is performed using B3LYP
instead of B3LYP-D3, as Method on p.10, the two benzene molecules become more
stable as they move apart, and the energy change becomes negligible at around 6 A, at
which point the calculation ends.

0o M= 24 C12H12 M= 156.23
= rarked Order 15 - 3 - 24 - 0
0 Marked Atom: ¥= -0.63357 ¥= 1.208608 Z= 0152542

Leng’[h= 3631073 Angle= 42833534 Dihedr=2 Lpar= *
A

101
0o

E_A
E.I:I.'H B

o)

P
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Supplement: Specifying -D3 with Other Functionals

A. Click Details in GAMESS Workflow Setup window.
B. In GAMESS Keyword Setup window, change DFTTYP in $CONTRL section to the

desired functional.

C. Click DFT tab and change IDCVER in $DFT section to 3.

@ GAMESS Workflow Setup - O

Preset | Optimize v (modified)

s

#ofJobs: | 4+ D .

[C]Enable parameter/structure scan ~ Config...

1st job 1=
Task Optimize ~ | Method B3LYPD3(sameasG: v | Basisset STO-3G v
Charge 0 v Multiplicity 1 ~ Solvent [None) v
Details... (
Reset... Import... | = Export.. oK Cancel
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(@) GAMESS Keyword Setup — O X

Easy Setup

Basic Advanced Z-Matrix DFT MP2  Solvent IRC Comment Preview

SCONTRL
f lwr [ s E ]

[CHARG
COORD IUNIQUE v] MAXIT [200 v] NZVAR [%WZVAR%: v]EXErYP [ v]
NOSYM

DFTTYP

ISPHER

€RACTC

(@ GAMESS Keyword Setup — m| x

Easy Setup

Basic Advanced Z-Matrix DFT Comment Preview
$DFT

e MU

IDCVER [v

Others l 1

$TDDFT

NSTATE ~ | NRAD ~ | NLEB

’ N
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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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