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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 the molecular orbitals, electrostatic potential, vibrational spectrum (IR
(+ Raman)), Gibbs free energy, UV-Vis spectrum, and NMR spectrum of an isolated
propylene molecule in gas phase through quantum chemical calculations using
NWChem(B3LYP/6-31G*).

Procedure Overview: A. System Modeling W Q‘ﬁ)
B

B. Execution of Calculation (Structural (3D Structure)
Structure Optimization + Vibrational Calculation Formula)

— TDDFT Calculation - NMR Calculation Propylene Molecule

Note: TDDFT Calculation is necessary for displaying UV-Vis spectra. s e (erd

C. Results Analysis l

Molecular Orbitals, Electrostatic Potential, IR (+Raman),
Free Energy, UV-Vis, NMR Chemical Shifts .

Note : Dﬁ.‘ﬁl o ‘ﬁ.‘[ll o I5.|5‘ o ‘l.lu‘l o ‘4‘5‘ ” IHIUSF‘I“I((;DI:;S‘ H IEIUI h I2.‘5I o I2.‘UI o IW.IEI " IW.IU
« As displaying ESP (Electrostatic Potential) can be time-consuming, we will show a
simplified potential distribution based on the results of a charge analysis (if not

specified by labels/charges, Mulliken charges) as the electrostatic potential here.
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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
Eile Edit Select View QM MD Solid Add-On Jools Window Help

CDe~0Dd-CBBFO-00O 0 HEG
EOK Tvl+ @ @ D & H S 9% 7kt v

¥ Recent projects

Status Project mode

Froject
La Create New Project (3D)...

@ Create new project (2D)...

@ Create new project (SMILES)...

¥ Project

rerm— I'h Create new project (Import File)...
Options

Hame Status File mode (V10 compatibility mode)

D Create New File. ..

WY Quantum ESPRESSO E ’%

£ <0 & &

Replace

Tutorial & Mafjual

Beginnefl Guide

Project Mode New Features in V11
Users can manage jobs

without having to manage individual files.
We generally recommend using this mode.

File Mode

Users explicitly create and

manage individual files.

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

When creating a continuation job in File Mode or versions before V10, you must display the final structure
of the original job each time. In Project Mode, this final structure is automatically inherited.
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Preferences

If you are using Winmostar V11.5.0 or later in a 64-bit environment, please install

CygwinWM according to Cygwin environment for Winmostar CygwinWM | Winmostar(TM)

As NWChem is included in CygwinWM, you may use it onward.
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A. System Modeling

A. Launch Winmostar and click Create New Project (3D). If

already running, first click File | Close.

B. Enter 'propylene' for Project name and click Save.

@ Winmostar (PREMIUM) V11.5.6
Eile Edit Select

G0 A2

View QM MD Solid Add-On JTools Window Help

BB d-m0 0O 0 [ E @ sbe tuwr

Emuﬂm+@@,(jn§-+ﬂ%%‘mm-cm s

¥ Recent projects

Project

¥ Project

Status ‘
Options ¥

@ New project

Project mode L

||EQ Create New Project (3D)... (

O Create new project (2D)...
@ Create new project (SMILES)...
E‘l Create new project (Import File)...
File mode (V10 compatibility mode)

D Create New File...

- O X
Project name l
Location (@ Arbitrary folder C:¥winmosll¥User[N v | Browse...
(O Last opened folder C:¥winmos11¥UserData
() UserData folder C:¥winmos11¥UserData¥
Description (Optional)
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A. System Modeling

For details on creating an initial structure, please refer to _Molecular Modeling Organic
Molecules Tutorial.

In this section, we will load an existing molecular structure file.
A. Click File | Import | Sample File | propylene.xyz

— 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. Verify that the desired molecule appears in Viewport.

pa

@ C¥winmos11¥UserData¥propylene.wmpjdata¥propylene.wmpj - Winmostar (B

1qlx.pdb

Eile Edit Select View QM MD Solid Add-On Tools Window Helg 1uao.pdb
Ctrl+Alt+N
New Project with Current Model...
Ctri+Alt+0

[ New Project...

l=¢ Open Project...
Open Recent Project
Project

[3 NewFile

1 Open File.
Open Recent File

5 Reload

[B saveFile

B saveFileAs
Close

i ImportFile..
Import Recent File
Import

M ExportFile.
Export

[& cetinfo

[ Open in Text Editor

@ Show in Explorer

Exit

Cerl+N

oo arke!
a0 |83 |,

Ctrl+S

Ctrl

+W

VN winmostar Copyright 2008-2023

~Mh ® 0 § 3htb.pdb

al_slab.cif

il 90 | e .

au_slab.cif
= 13.02 bisapc.dat
1-2-04 c60.dat
X=0V=0 X
gle= * Dih caffeine.dat

ca_fcc_prim.mol2
ch4.dat

cha.mol2
ch4_resp.dat

chd_vapor_amibcc_dreiding_gromacs.

.wmm

chd_vapor_ambce_dreiding_lammps.wmm

coo2.cif
cp2zrcl2.gms
cu.cif

dbt.dat

dia.mol2
ethanol_am1.mol2
fe.cif
ferrocene.gms

graphene_water_graphene.mol2

graphite.cif

nial.cif
pic_ab.com
propylenesxyz
si.cif Ik

H [% Label/Charge (Hide Label Impaort File b4
& &2
» Animation .
[ o Do vou want to discard the current content and load a new structure?
¥ Coordinates

Cancel

| Discard and import ( file

-Ability Co., Ltd. Powered by ChatGPT-4


https://winmostar.com/en/tutorials/MolecularModeling_tutorial_1(OrganicMolecules).pdf
https://winmostar.com/en/tutorials/MolecularModeling_tutorial_1(OrganicMolecules).pdf

B. Execution of Calculation

A. Select NWChem from Toolbar's Solver.
B. Click 4 (Workflow Setup).

Solver | NWChem v

ONDO/S
v | ReplaGaMESS
Gaussian

LAMMPS
Gromacs
Guantum ESPRESSO

1451 2= 0.908002
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B. Execution of Calculation

A. Select 'Optimize+IR + TDDFT + NMR' from Preset options in NWChem Workflow
Setup window.

@ NWChem Workflow Setup

Preset

Optimize +IR. + TDDFT + NMR

1st job
Task

Optimize
Energy
IR

IR +Raman
TDDFT

NMR.
Optimize(TS)
Optimize(TDDFT)

Chargq Optimize +IR

Optimize + IR +Raman
Optimize + TDDFT

Optimize + NMR

ptimize+IR. + TDDFT + NMR.

Optimize(TS)+IR
NEB

.1 Add preset...

Edit preset list...

Reset preset...

O X

#ofJobs: | & -

Enable parameter /structure scan

Config...

0

| Basisset |6-31G*

Solvent | [none]

Details...

5 se 6-31G*

[none]
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B. Execution of Calculation

« If you want to reduce the calculation accuracy to finish the computation faster, change
Basis set of 1st job to 'STO-3G'. Basis set for 2nd job and subsequent jobs will
automatically change to STO-3G as well. If you also want to calculate the Raman
spectrum, click + button at the top right of 1st job frame to add a new 2nd job, and

change Task to 'TR+Raman’. If not, proceed to the next page.

@ NWChem Workflow Setup

Preset Optimize+IR + TDDFT +NMR

= O X
v (modified) #ofJobs:  + [4 WJ S

Enable parameter /structure scan Config

1st job
Task Optimize +IR

Charge 0 v

2nd job

+

| 7 =1\~
v Method B3LYP v | Basisset |STO-3G \ v
N
Multiplicity | 1 v Solvent [none] v
Details...
+
B3LYP . : STO-3G

Task IR+Raman

v

Energy
Optimize
IR

/

1

1 [none]

ke from previous job v

Same co IR +Raman
TDDFT N —_
NMR —_ I Natzile
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Supplement: Process for Execution of Calculation

In this case, (A) Optimize+IR calculation will be executed first, followed by (B) TDDFT
calculation. The atomic coordinates are automatically carried over between consecutive
calculations, with the final structure of (A) becoming the initial structure for (B). Each
calculation is executed within its own separate working folder.

(@ Gaussian Workflow Setup - O X
| Preset Optimize+IR + TDDFT + NMR v #oflobs: 4+ 3
Enable parameter fstructure scan Config | Working fOlderS

1st job +

Task Optimize +IR v Method B3LYP ~ DBasisset 6-31G*
|
| Charge 0 ~ Multiplicity 1 ~ Solvent [NO!'IE] L wor k 1 N W O PT_I R
| Details...

Task TDDFT v e B3LYP Ba e 6-31G*

[Mone]
work2_NW_TDDFT

’Same conditions as previous job Continue from previous job

Details...
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B. Execution of Calculation

(If working with remote jobs, please proceed here first.)
A. Click OK at the bottom right of NWChem Workflow Setup window.

B. Click Run in Job Setting window. Winmostar Job Manager will start in the
background, and a black console window, as shown in the right figure, will appear,

indicating the start of the calculation.

@ Job Setting

rrrrrr

Prefix for working folder

Descriptions for jobs (Optional

NWChem

if¥NWChem_7.0, 2¥bin¥nwchem. exe

- () X

Winmostar/JM E 2022/12/05 11:29

Supplement: If you want to modify the input files yourself or copy them to a remote server for use,
check Do not run job after saving files in Job Setting window and click Run. To run the calculation

after saving, click File | Project | Selected Woking Folder | Run.

YN winmostar
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B. Execution of Calculation

A. Upon returning to the main window (it is fine even if a calculation is in progress), Project
Area will show the hierarchical tree structure of the three working folders corresponding
to each job in NWChem Workflow Setup window.

B. In Viewport, the structure from the input file of the first working folder (work1l_NW_OPT-
IR) will be automatically displayed. You can also verify this at the top of Viewport.

@ CA\winmos11\UserData\propylene.wmpjdata\propylene.wmpj - Winmaostar (PREMIUM) V11.5.6 [Project Mode]
File Edit Select View QM MD Solid Add-On TJools Window Help

DD A-S BB U-MO OF Z @ sover Wren ™8 mE
snenil 1o v @ @ D b H % % Fement 08 eke £ & (0 @ £ B

¥ Recent projects E work1_NW_OPT-IR Input File (nw.nw)
Froject Status [:] N=9 C3HE M= 42.08
Marked Order: 9-1-2 - 0
R
® propylons ) o Marked Atom: X= 2.816047 Y= 1.233451 Z= 0.908002
08 Length= 3.207932 Angle= 28.61726 Dihedral= * Lper= *
¥ Project =)
Working Folders (propylene)
@ work1_NY_OPT-IR =}

L work2_HW_TODET
L work2_HW_HHR (n)

. A
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B. Execution of Calculation

A. Based on the progress of the calculation, the status of

each working folder in Project Area changes from PEND
(black) — RUN (green) — END (blue).
B. Wait until the status of all work folders changes to END (blue). During this

time, the status of the recently used project 'propylene’ will

also change to ALL END (blue).

¥ Recent projects
Froject Status
© propylene PEND(3/3)
¥ Project
Working Folders (propylene) Options ¥

Hame
@ work1_NY_OPT-IR

= work2_NW_TDDFT
L work3_HW_NMR

Status

RUN
FEND
PEND

»

¥ Recent projects
Project Status
© propylene RIJMC1)
¥ Project
Working Folders (propylene) Options ¥

Mzme
> work1_NY_OPT-IR
L work2 _NW_TDODFT
L wor k3 _HW_HKR

Status

END
RUN
PEND

»>

¥ Recent projects

Project Status

© propylene ALL EMD

¥ Project

Working Folders (propylene)

Options ¥

Hame
@ work1_N¥_0PT-IR

L work2_NW_TDDFT
= wor k3 _HW_NMR
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B. Execution of Calculation

A. If you want to view the main contents of each calculation's log,
select the relevant calculation's working folder in Working Folders section of

Project Area, then click Log(Extracted) under Action.

to the Professional Premium Edition.)
B. If you wish to view the complete log, click Log.

(This feature is exclusive

¥ Recent projects E workl_NW_OPT-IR Input File (nw.nw) I » Animation
Project Status @ Extracted Log (C:¥winmosT11¥UserData¥propylene.wmpjdata¥work1 NW_OPT-IR¥nw.out) - O x
S propyisss ALLEND NHorthyest Computational Chemistry Package (NWChem) 7.0.2 -
= hostnane = LAPTOP-1UV9KUPC
date = Thu Dec 07 07:24:01 2023
a3 nproc = 2
total = 104857595 doubles =  800.0 Mbytes
¥ Proj a Summary of "ao basis" -» (cartesian)
i " Tag Description Shells Functions and Types
Working Folders (propylene) Options ¥
Hame Status 6-31G* on all atoms
Wavefunction type: closed shell
G work1_NT_O0PT-IR END No. of atons . q
L work2_NW_TDDFT END Ho. of electrons 24
“ work3 NW_HMR END Alpha electrons 12
—= Beta electrons : 12
Spin multiplicity: 1
@ A0 basis - nunber of functions: 57
HC Information
< E B3ILYP Method HC Potential
. Hartree-Fock (Exact) Exchange 0.200
Action (work1_NW_OPT-IR) Slater Exchange Functional 0.800 local
Becke 1988 Exchange Functional 0.720 non-local
d Coordinate (Initial) Lee-Yang-Parr Correlation Functional 0.810
YUH I RP4 Correlation Functional 0.190 local
1 Coordnate (Fina), Cherge & phole Total DFT ensrgy = ~117.905749020559
Log charge =
@ Step Enerqgy Delta E Gnax Grms Hrns Emax Walltime
L acted E|@ ————
ﬁ L @ 0 -117.90574%02 0.0D+00 0.01761 0.00574 0.00000 O.00000 25 .4
Animation ) Total DFT energy = —~117.907498506159
[ MO & Charge Total DET energy = ~117.907540605344
3 Step Energy Delta E Gmax Grms Krns Emax Walltime o~
[% R/Raman =
= Show in Explorer
o]

Export...
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Supplement: Continuing the Calculation

In this guide, the operations on this page are not required.

A. When you want to start a calculation by inheriting the final atomic coordinates
from an already completed calculation, first click 4 (Workflow Setup).

B. In Information Dialog, click Yes.
C. In Select working folder, choose the appropriate working folder and then click OK.

D. Set up the calculation in NWChem Workflow Setup window just as you would in sec
tion P.9-10 and start the calculation.

X There is no need to display the final structure of the source job in the main window,
as you WOUId In flle mOde' (@ select working folder - O X

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

Mame Status Frofile Output Loc ion
R workl NWOPT-IR EMD Local Job Local
Information > = work2 NW_TDDFT END Local Job Locsl
b work3 MW NMR EMD Local Job Locsal

o Do you want to continue from previous run?

Yes No Cancel
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Supplement: Continuing the Calculation

In this guide, the operations on this page are not required.

This section introduces the method to start a calculation after editing the molecular
structure of a previously completed calculation.

A. In Working Folders section of Project Area, click the working folder containing the
structure you want to edit, then click Coordinate (Initial) (if editing the initial
structure) or Coordinate (Final) (if editing the final structure) under Action.

B. Use various tool buttons and the functions under Edit menu to modify the molecular
structure. If prompted with '...Do you want to continue editing in a saveable file
format?’, click Yes.

- If you wish to temporarily halt your work, clicking = (Save File) button will save
the structure. Upon restarting Winmostar and reopening the project, the
structure being edited will appear again. Alternatively, click @™ (Export File) to
save the structure as a file and at the desired time, click 1 (Import File) to load
the saved structure.

C. Once you've finished editing the molecular structure and wish to execute a calculation
within the same project, click & (Workflow Setup). If prompted with 'Do you want
to execute the continuation job?', click No. If you want to run the calculation in a new
project, click File | New Project with Current Structure and then
click (Workflow Setup).

VN winmostar copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4
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C. Results Analysis Structure Optimization Animation

From this point on, you may skip any analysis items that you do not wish to check.

A. Click the structure optimization calculation folder (workl NW_OPT-
IR) in Working Folders section of Project Area.

B. When you click Animation in Action, an Animation Panel will appear on the right
side of the main window. Clicking | » the button will display the process

of structure optimization as an animation.

C. Below Animation Panel, the values of column selected from the list
above will be displayed as a graph.

¥ Project
Working Folders (propylene)
Hame

@ work1_WW_OPT-1R
b work2 _NW_TDDFT
L work3_HW_HMR

<
Action (work1_NW_OPT-IR)

d Coordinate (Initial)

d Coordinate (Final), Charge & Dipole
Log

Log (Extractad)

[ MO & Charge
[« IR /Raman
= Show in Explorer

N_OPT-IR OQutput File (nw.out)

493 Z= 0.907955
Lper= *

145

¥ Animation

I« 4| » Reload Options ¥

Speed [Jtoop

Open Viewer

Step= 0 Energy= -117.90574902 Grad= 0.01761
Step= 1Energy=-117.90754061 Grad= 0.00145
Step= 2 Energy= -117.90755655 Grad= 0.00034
Step= 3 Energy= -117.90755754 Grad= 0.00014

~

Frame

s

Result ‘Opm'rlizaﬁon -:on'-rergeq‘

|

——

117.90574902&
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C. Results Analysis Molecular Orbital

A. In Working Folders section of Project Area, click the structure optimization
calculation's work folder (workl NW_OPT-IR) .

B. By clicking on MO & Charge under Action, Energy Level Diagram window
and Surface Setup window will be displayed. Within Energy Level Diagram window,
you can check the energy of each molecular orbital as well as HOMO-LUMO gap. (The
values will differ for STO-3G.)

Supplement: A convenient approximation for the ionization potential is the negative value of the HOMO
(Highest Occupied Molecular Orbital) energy.

¥ Project ©coyioe. — O x
Working Folders (propylene) Optiong ¥ HONO: 12 Unit: O Hartree @ surface Setup - | X
Hame HOMO-LUMD Gap: ®ey File(F)
7.66877 e¥ Offsat
© work1_NY_OPT-IR LUMO Erergy: 7 S C:¥winmos 11¥UserData¥propylene.wmpjdata¥work1_NW_OPT-IR¥nw.out
“ work2_NW_TDDFT 0.7701 e¥ 5 St |ﬁ =
& wor k3 _NW_NMR HOMO Energy: Scale Quamtity >

-§.7975 eV z 5
Selected MO 12 & | Show Diagram

24,3308
23.8182
23.3834
21.1940
19.9711

< Parameters

Draw Style Smooth [CJoraw boundary (] bump cube file
Transparency 0.2 ~ | [Joraw contour map

Isosurface Value 0.03

18,4764
Action (work1_NW_OPT-IR)

{4 coordinate (Initial)

d Coordinate (Final), Charge & Dipole

Log
Log (Extracted) Points Scale
tl Animation /I_ :
[ Moacharge & i :
Gonen N — eoot..v =
€3 show in Explorer Excel Close
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C. Results Analysis Molecular Orbital

A. In Energy Level Diagram window, click the orbital you wish to view in 3D (by
default, the HOMO with the highest energy among the occupied orbitals is selected).
Then, click Draw button in Surface Setup window.

B. Winmostar Viewer will launch, and the molecular orbital selected in step A will
be displayed in 3D.

@ Energy Level.. — O X @ surface Setup - O X
) @ nw.out MO #12 isoval=0.03 - Winmostar Viewer V11.5.6 = [m} X
HOMD: 12 Unit: O Hartree File(E File View Help
HU?U;%I?U aap: ®ev C:¥w'r|mos_l1_.¥_Us_erDa_ta¥p!opylene.wmpjdata¥workl_NW_OPT -IR¥nw.out
e Offset Quantity Mo -

LUMO Energy: = =

0.7701 eY

Selected MO 12 A Show Diagram

HOMO Enerey: Scale 2o

-6.7975 eV < > ,
22 13.5831 - |
21 10,2787 A — R |
0 Lo = Draw Style Smooth v | [Jprawboundary  []Dump cube file

18 4.9081 —

17 4.7734 ——————— Transparency 0.2 ~ | []braw contour map

16 4,0358 — ﬁ

. — Isosurface Value 0,03
; Ponts|s0 | Scale 15 |
-4,

10 -10.0

3 -11.1 —

i ==

& -14.9728 S Export... ¥ m

6 -18.5145 -

4 -21.2131

3 -276.8231

2 -277.0263

1 -277.2078 v

Excel Close Items [Joptt
Charaas AvAllaBla: Mulliken (Qtat=N 1N Qrmes= N 2291 Properties  Index
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C. Results Analysis Electrostatic Potential

A. In Surface Setup window,

Quantity option, and then click Generate Cube at the bottom right.

B. When Cube Plot window appears, click Draw. Winmostar Viewer will launch,
displaying an approximate electrostatic potential
molecular surface, calculated from Mulliken charges.

mapped

onto

select ESP (Population Charge)/Surface under

the

(@ surface Setup - O
File(E)
C:¥winmos 11¥UserData¥propylene  wmpjdata¥work 1_NW_OPT-IR¥nw.out
Quantity -

Selected MO

Parameters
Draw Style Smooth + | []Draw boundary [ ]Ddhp cube file

Transparency 0.2 ~ | [[] Draw contour map

Isosurface Value |0.03

Ponts|50 | Scale [15 |

F-max,F-min 0.279480010 -0.279480010

Export...¥ | MO #12 Generate Cube

@ cube Plot _ o %
File(E)
C:¥winmos 11¥UserData¥propylene.wmpjdata¥work1_NW_OPT-IR¥winmos_surf.cut

cube Manipulation |map v | File 1 |winmos_surf.cube

File 2 lwmmos_espZ.cube

Parameters

Draw Style Smooth v | [] Draw boundary

Transparency [C]oraw contour map
Isosurface Value |0.03 [[Juse absolute value

Mn |993 | Max (999 |

Original File: nw.out Return

Export...¥ = ESP(Population Charge)/Surface

@ ..on Charge)/Surface isoval=0.03 - Winmostar Viewer V11.5.6 -

File View Help

004258

-0.07503
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C. Results Analysis IR/Raman Spectrum

A. Click the vibrational calculation working folder (workl_NW_OPT-IR) in Working
Folders section of Project Area. (For Raman, click work2_NW_IRRAMAN)

B. Clicking IR/Raman in Action will display the spectrum. If you need to perform
wavenumber scaling according to the computational method and basis set used,
please select the appropriate option from Freq. Scaling.

¥ Project
Working Folders (propylene) Options ¥ @ IR Spectrum (propylerﬁﬂ{mpjdataiéwork'l_NW_OPT—IR¥nw.0ut} — O >
Name Freq. Scaling | 1.000 : kected Peak: 00 ||f.:m V| |I].I][II][I | || v| MR
- ]
@ worki_SR_0PT-1R 10 0.012 by 4000 3500 3000 2500 2000 1500 1000 500 (1/em) 0
= work2_WW_TDOFT 0 0.019 | L ' L 1 L L ' L '
0 0.088 ‘|( W \f
= work3_NW_NMR EH 0 0.015
0 0.082
0 0.030
210 0.455
424  0.956
588 9.8
< > 933 1.774

Action (work1_NW_OPT-IR)

— 0 €O 00 == T T . €0 [0 =t O €O 00 =ad O €71 fiu GO 1
b -3
@
=2
E=s
==
~

1
1
|
1 Comdnae ) o
derdnate (Final), Charge & Dipole } }ﬁgg gg%g
- 16 1474 0,767
. p e
Log (Extracted) 21 1733 9.783 v 1 r ; - ; : , ; -
E animation Animation Weactor X: Ranee |0 |- [4200 | &7 Reverse Equal v| ¥ Scale|< > |05 |[]Reverse
[ MO & Charge
m : Magnitude | < > \Il Broadening < > |20 Export. W Cloge

= Show in Explore
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C. Results Analysis IR/Raman Spectrum

A. To visualize the vibration modes, click the peak you wish to visualize within the graph,
and then click Animation button. Winmostar Viewer will launch, displaying the
animation of the corresponding vibration mode.

B. After reviewing the animation, close Winmostar Viewer by clicking x button and
then close IR Spectrum window by clicking Close button.

@ IR Spectrum (propylenewmpjdata¥work1_NW_OPT-IR¥nw.out) — O X
@ Mode #10 932.9 [1/cm] - Winmostar Vi.. — (] X
Freq.Scaling [1000 || Edit | Selected Peak: (9828  [i/om | [17740 | | v| MR e T Bt
1 0 0.012 A 4000 3500 3000 2500 2000 1500 1000 500 (1/em) O
2 0 0.019 L L L 4 4 . : L !
a 0 0.098 \f
4 0 0.015
§ 0 0.032
B 0 0,030
7 .
]

¥: Ranee |0 - 4200 | [~ Reverse Equal v ¥ Scale| ¢ > |05 | ] Reverse

Magnitude | < > \Il Broadening < > Export. W Close
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C. Results Analysis Gibbs Free Energy

A. Click the vibrational calculation working folder (workl_NW_OPT-IR) in Working
Folders section of Project Area, then click Log(Extracted) in Action. (This is only
for the Professional Premium edition, for other licenses click Log)

B. We calculate the Gibbs free energy value using the formula G = H - TS. Here, H is the
sum of the last Total DFT energy value (in Hartree) and the Thermal correction to
Enthalpy value (in a.u. (Hartree)), and TS is the product of the Temperature value,
Total Entropy value, and 1.5936x10/-6 (for unit conversion to Hartree). For example,
-117.907558 + 0.085055 - 298.15 x 63.163 x 1.5936x10"-6 equals -117.852514,
which is the Gibbs free energy value in Hartree."

¥ Project @ extracted Log (CAwinmos11\UserData\propylene.wmpjdata\work1_NW_OPT-IR\nw.out) — O *
Working Folders (propylene) Options ¥ — A
@ 3 -117.90755763 -1 .6D-06 0.00008 0.00002 0.00073 0.00286 94.7
Name Sta Total DFT energy = -117.907557674789
_ Total DFT energy = —117 907557674789
@ mork]_UP_OPTIIN Step Energy Delta E Gmax Grms Hrms Amax Walltime
“ work2_NW_TDDFT E —
© work3_NW_HKR END @ 4 -117.90755767 —4.4D-08 0.00001 0.00000 0.00016 O0.00042 105.6
Optimization converged
Step Energy Delta E Gnax Grmns Hrmns Hnax Walltine
@ 4 -117.90755767 -4 .4D-08 0.00001 O.00000 O.00016 O.00042 105.6
Total DFT energy = —-117.907558667242
< > Center of charge (in au) is the expansion point
= 0.0014045 ¥ = 0.0057552 Z = 0.0000304
Action {work1_NW_OPT-IR) Total DFT ener = —117.907558294347
= — Tenperafure = 790 150
Coordinate (Initial ZS?E—PBEH! CorTECTIon O e e P ™ kcal /a0l (0 0.080037 au)
— L i) Thermal correction to Energy = £2.781 kecal/mnol ( 0.084112 au)
= coordinate (Final), Charge & Dipole Thermal correction to Enthalpy = 53.373 kcals/mol (  0.085055 au)
LOQ Cv (constant volume heat capacity) = 12,911 cal/mol-K
Total times cpu: 763.3s wall: 763.3s
L tracted
v
B:I Animation < >
[+ MO & Charge
E‘ RRaman Export... Close
= Show in Explorer
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C. Results Analysis UV-Vis Spectrum

A. In Working Folders section of Project Area, Click the TDDFT calculation working

folder (work2_NW_TDDFT) .

B. When you click UV-Vis in Action, the UV-Vis spectrum will be displayed. In the upper
left field, the absorption energy (eV), wavelength (nm), and intensity for each peak

are shown. (The values will differ for B3LYP/STO-3G calculations.)
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¥ Project @ UV-Vis Spectrum (propylene.wmpjdata¥workZ2_NW_TDDFT¥nw.out) | pod
Working Folders (propylene) jons ¥
i Options File(F)  View(V)
Hzme Status
work1_MW_OPT-1R Hmin ‘m | Hmax ‘3["] | Y max |2 | Peaks l'I"]
@ “ work2_WY_TDDFT
L work3_NW_HHRA 0. 2,004

0.

m,

o,

0.

o,
< > 0. 1,004
Action (work2_NW_TDDFT) b
1 Coordinate (Initial) 0.
=\ coordinate (Final), Charge & Dipole Peak data (—/\

0.00—m—3" .,
100 150 200 250 300
nim
Export. W Broadenine | ¢ > Close
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C. Results Analysis UV-Vis Spectrum

A. Clicking a peak in the graph display or in the list in the upper left column will show
the details of that peak's excitation (the orbital numbers and their coefficients for the
excitation origin and destination) in the lower left field. The larger the absolute value
of the coefficient, the more significant the excitation configuration. Since the 12th
and 13th orbitals are the HOMO and LUMO, respectively (refer to P.19), we can
understand that the first peak represents excitation from the HOMO to the LUMO.

B. Close UV-Vis Spectrum window by clicking Close button.

@ UV-Vis Spectrum (propylene.wmpjdata¥work2_NW_TDDFT¥nw.out) — | X

File(E) View(\)

Knﬁn||ﬂﬂ |Xmax|3ﬂﬂ Ymax|2 |Peaks|1ﬂ |U |ﬂﬂ

eV i f
2.004

8.483 146,16  0.0000
8.706  142.41 0,004
3.158 185,37  0.000%
3.272 183,72  0.0016
3.728  127.46  0.008%
10,424 118,95  0.0000
10.663  117.43  0.0141 1.004
10,6564  117.36  0.00E5
10,737 115,47 0.0000

15 0.05449 A J\
21 0.0526% 0.00+t—m T .,

WO o rE

8->
8 ') T T T 1
3-> 13 -0.08808 100 150 200 250 300
12 -5 a3 0 a2qap i
12 -> 13 -0.13798 v
Export. W Broadening | ¢ > |20 Close
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C. Results Analysis NMR Spectrum

A. In Working Folders section of Project Area, Click the NMR calculation working
folder (work3_NW_NMR) .

B. When you click on NMR in Action, Chemical Shielding Tensors window will open.
At this point, the nuclear magnetic shielding constants for all atoms are displayed.
(Note that the values will differ for B3LYP/STO-3QG).

¥ Project
Working Folders (propylene) Options ¥ (1) Chemical Shielding Tensors (GIAO, in ppm) (propylene.wmpjdata¥work3_N.. - O X
Hame Status
work1_MWW_0PT-1FR Element Ml . HEfEI’E—'I"ICE | W ‘ Ed[t ShieHing I:l
 work2_HW_TDDFT
® :J_w."ka_“_“n Selected | | Degeneracy Tolerance ¥ Range(00 |- 11800 | XIhcremental 200
.- 9H
-
< > @
g | BHAH 16 30
Action (work3_NwW_NMR) é"
- coordinate (Initial)
. u 1 L I L] L] ] I I T T L] T I 1 1 L L I I 1 1 1 I L T L] L I L 1 L T I T 1 Ll 1 I L L] I 1 |
1 Coordinate (Fina), Charge & Dipole 0 20 a0 80 80 100 120 140 160 120
Shieldine(ppm)
Export. W Close
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C. Results Analysis NMR Spectrum

A. To display NMR chemical shifts, select the element of interest under Element.

By selecting a reference data under Reference, or entering a reference shielding
constant under Shielding, the horizontal axis will change, and the chemical shifts for
the selected element will be displayed. If the calculation is performed with B3LYP/6-
31G*, select TMS B3LYP/6-31G(d) GIAO//B3LYP/6-31G(d) as Reference.

C. After reviewing, close the same window.

o

@ Chemical Shielding Tensors @ Chemical Shielding Tensors (GIAQ, in ppm) (propylene.wmpjdata¥work3_N... - O b4
v S BaLYP/b-3 161 0//B3LYP/6-31Gid) v
Element I" Reference |: Element Reference | 31Gid) GIAQ// ] Edit| Shieldine [32.1860
all Sclcctcd| | Degeneracy Tolerance |0.05 # Ranee|65 Hncremental -0.5
Selected |G Dee
9 9H
1 g
f— -1, BH SHH HeH
eference || [Edit| Shielding Z 12
]
TMS HF/6-31G({d) GIAO//B3LYP/6-31G(d) E cremental[05 N
TMSHF/5311+G(2d)GIAOI}’BSLYPI’BS]G(d) | ullllllllll I|I||III|||III||III||I|I|II|I|IIII|IIII|I|I||
TMS B3LYP/6-31G(d) luIHU! B3LYP/6-31Gld) 9H 65 6.0 55 50 45 40 35 30 25 20 15 1.0
TMS B3LYP/6-311 GIAQ//B3LTP/6-3 10 Shift(ppm)
TMS HF /6-31G(d) GIAO //BILYP/ - 31Gi(dp)
TMS HF/6-31G(dp) GIAQ//B3LYP/6- Eledp)
TMS HF/E 3+Gildp) GIAO//BALYP/E-31G(dp) v
HEH Export. W Cloze
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Supplement NMR Reference Data

A. Perform structure optimization and NMR calculation on the molecule you want to use
as a reference (such as TMS) using your chosen calculation method.

Open Chemical Shielding Tensors window.

C. When you click on the peak you wish to use as a reference, its nuclear magnetic
shielding constant will be displayed under Selected, like '6H 26.2477 ppm.

D. Clicking Edit will open wm_nmr.ref in UserPref.

By adding a line in the format '(Element Name) (Shielding Constant obtained
above) "(Name as displayed in Winmostar)", you can then select that shielding
constant under Reference.

@

m

@ Chemical Shielding Tensors (GIAQ, in ppm) (propylenewmpjdataiywork3_NW... — | wm_nmr.ref - Notepad - O
Eile Edit Format View Help
Element F{eference| v| Edit # NMR Shielding
C 700.003 "TM3 HF/B-31G(d) GI AU//BBLYP/B 3160d)”
Selected [6H 26.2477 ppm |Degeneracy Tolerance |0.05 ¥ Range 0.0 1800 | XIn C 197 618 TTMS HF/6-311+G(2d,p) GIAD//B3LYP/B- gm(d)
C 189.686 "TMS B3LYP/6-31G(d) GIAQ//B3LYP/G-31G(d)"
9 9H C 182,502 "TMS B3LYP/6-311+G(2d,p) GIAD//B3LYP/6-31G(d)”7
- C 749,429 TTMS HF/STO-3G GIAQ//HF/STO-3G”
2 C 199.049  "CH4 HF/B-31G(d) GIAD//B3LYP/B-31G(d)"
T #
Sﬁ‘ BHAH 1 0 H 32.597  "TMS HF/G6-31G(d) GI AO//BSLYP/S 31G(d)”
2 H 32.073  TTMS HF/B-311+G(2d,p) GIAQ//B3LYP/6-31G(d)”
H 37186 "TMS B3LYP/B-31G(d) GI1AQD//B3LYP/6-31G(d1"
0- .|-.‘I.|.... T e T N T B S e L H 3. "Ir\fEBdLYPdeHdepTL]lU BdLYPbdlb(d]
0 2 40 50 an 100 120 140 160 180 H 37.637 ”TMS HF /6-31G(d) GIAD//B3LYP/B-31G(d,p)”
Shie ldine(ppm) H 32.067 ”TMS HF/6-31G(d,p) GIAD//B3LYP/6- SlG(d pl”
H 32.004 THMS HF/6-314G(d,p) GIAO//BSLYP/B 31Gd,p)”
H 31.842  "TMS HF/GB-311+G(d.p) GI&D//B3LYP/B-31G(d.p)”
Export. W Close
Ln 15, Col 57 110%  Windows (CRLF) UTF-8
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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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