Gaussian & WebMO 2020 —1

Gaussian £ & U WebMO [Z & B9 FENEETE

Gaussian (A CTHRLIESFHEN TCWABEHELFHE T 0 /I 4 THDH, 22T,
Gaussian DASJ7 7 A NVEMRITT 7 ANOTNEFEH T 5129, Web _—ADFHHEIHE
71 75 5 WebMO Z0FM L CEE AT 9 LA AT 5,

% Windows O 17 7 AT 5 GaussView, Chem3D 72 & & Windows hifii Gaussian
DFBADETHRED Z LN TE D, Gaussian D AT 7 7 A /LiE ChemDraw THW
7o AERE Chem3D IC T B —~—2 b5 2 L TEBICIERTE 5,

¥ Gaussian DA 7 7 A VI, D THORTORLE, 5T foEs, 2EE, B
HENBEZRET A —U— 0 bkd (RTBORAEBRE AT 2052 L, 8§32
—VH), A7 7 ANVEEEY TS THERT LI ELFHETH D,

. g4y

(1) Web 77 UHIZLLTFOT RLAZANLT, alAf o X—V%FRnT D,
https://gaussian.chem.ous.ac.jp

(2) username & password # AJJL, B/ A 1,

WebMO Login

Version: 19.0.009
Kan Wakamatsu

Username
Password

Connect using WebMO app

£ Download on the |

WebMo o8 ‘ [ 4 App Store

(3) BANTFREND DL “WebMO Job Manager” (UURTDOFED—ENFREIND),
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. BEDAAH

(4) “New Job” A ==—@ “Create New Job” %7 V v 735 &, Zr{#wEM D Editor 235
ns,

e U 0D anadqe
Status ¢ NewJob ~ \:| Refresh |-} Download ~ % MoveTo ~  (J Delete < Utiites ~ (" & Logout
waka EREINETEED Show all Show all Show all
ehan import Job
¢ unlimited ile Descriptio Dat cifo
© :’;:::“ 10 C2HB03S Optimize + Vib Freq - Gaussian 4115/201920:31  Complete 240 P
F::m 9 C2HB03S Optimize + Vib Freq - Gaussian 4115/201920:26  Complete 820 P
., Inbox 8 C6HM402  Excited States and UV-VIS - Gaussian 3/23/2019 18555  Complete 125 P
bj 0 7 C6H4O2  Optimize + Vib Freq - Gaussian 312312019 18:52  Complete &0 P
EReEReE Sl C6HG6  Excited States and UV-VIS - 32320101308 Comnlete 1:05 o
Search 5 C6H12  Optimize + Vib Freq- Gaussid 7 T U MIA Bwo “Logout” %
Displayed jobs B 4 C6H12 Geometry Optimization - Gau: 7 ) 4 7 T Z Do

Search

0 Help

¥ TOERLTBWEAN T 7 A L EAWVSEAIT “Import Molecule” %227 U v 7,
Gaussian A7) 7 7 A L DIENIZ Mopac AJ1~7 7 A /v, PDB, MOL, XYZ JEXD 7 7 A
ARFIHTE 5,

LUFIZ, flE LT M AT 2 1O DOFIEZ R~ D

(5) “Build” A=a—TCINMOHE L LS T 2FEFEIIETHAEZEET .
FPRUOBLUBEERI 20, “Fragment” & ®IRT 5,

BEOEEEFNZ 7 Y v 745 L, ZOMEPTIIHEE LI+ F 72352 i &
o,
X BLUCHIVWTW A RFERAL LTRI v 7 T2 LAV TE D,

(6) “Choose Fragment” & A 7 1 7 38liL5 DT,
Category “Rings”
Fragment “Benzene”
ZIER L T OK,
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Build Molecule

o waia File Edit Tools Build Cleanup Calculate Lookup Help

« Build molecule

© Job options
« Submit job

(Q Edior help

Build - C (click = add atom; drag = add bond; click & drag = add atom & bond; letter = change atom)

< >

Add Fragment

Category mngs |

Fragment °
oK
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(7) WEOHFLfHEE 7 Vv 7§56 N EB VB E NS,

(8) AFNIABINT BT, “Build” A==2—0 “C” %27V v 7.

Build Molecule

Status <«
e waka
webmo
a unlimited
@ unlimited
s, 0Jobs

Progress

 Job manager
« Build molecule

Build a new molecule
using the WebMO editor,

File Edit Tools Build Cleanup Calculate Lookup Help

I zZ0O0

Other...

Fragment...

impor
molecule from a file.
Additionally, you can
&xport the molecule to a
variety of file formats.

« Job options
« Submit job

() Editor help

d B BE 28 DE B0 [

Insert Fragment (click = add fragment; esc = exit)

A
\i

Q) _RUBUBROKFEETI Y v T B L, KENRBICERIND,

(10) KRFEAREEATICHEY) 7248 DKFEZIBINT 5728, “Clean-up” A = = — D*“Add Hydrogen”
UV vy (EBITKERSINEND),
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Build Molecule

Status

File Edit Tools Build Cleanup Calculate Lookup Help

2 waka
Lt Generate Bonds
i dd Hyogens
9 .
i, 0 jobs Hybridization
. Geometry
Progress

Mechanics Optimize

« Job manager

« Build molecule Comprehensive - Idealized

Build a new molecule Comprehensive - Mechanics
using the WebMO edtor,

orimport an existing i 4
Selection Only

Additonally, you can
xport the molecule to @
varisty of fle formats.
 Job options

« Submit job

Q) Edior help

Build - C (click = add atom; drag = add bond; click & drag = add atom & bond; letter = change atom)

< »

Build Molecule

Status <«

File Edit Tools Build Cleanup Calculate Lookup Help

o waka
webmo Generate Bonds
-] unl!m!led Add Hydrogens
@ unlimited o
0 jobs Hybridization
N Geometry
D Mechanics Optimize
 Job manager
« Build molecule Comprehensive - Idealized
Build a new molecule Comprehensive - Mechanics
using the WebMO editor,
t an existi i
Gl ‘:,:;"‘L ﬁE Selection Only

Additionally, you can
‘export the molecule to a
variety of file formats.

« Job options

« Submit job

Q) Editor help

Build - C (click = add atom; drag = add bond; click & drag = add atom & bond; letter = change atom)

< »
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(11) T DOEMETIIA F I L RUP U BROES N ET 50T, Gaussian OFHHE &I
D AHRNCTE DT IEMR ST OFRITEZ TEHL,

Z 2T, 571351 (Molecular Mechanics) ChgiE{bd %,
“Clean up”)‘ = —® “Mechanics Optimize” %7 U v 7,
B biz—BR T L, YRS /o T AT THh B,

Build Molecule

Status <«

File Edit Tools Build Cleanup Calculate Lookup Help
o waka

webmo &
¢ unlimited e
(@ unlimited |y
i, 0 jobs o
Progress +
« Job manager Q
« Build molecule ]
Build a new molecule | R
SEiEE s
- @
molecule fom & ﬁle
Addio —]
T
variely of fie formats. | <&
 Job options
« Submit job i
(4 Editor help c;
)
—]
3
[
—]

Total strain energy: -0.573 kcal/mol

< >

(12) FRAR Gy F 1T AT AR 2 e |\ et b L Cds < & FHAIFHI OHiFIIZ 22 5,
“Calculate” A = = —@ “Symmetry — Symmetrize” %7 U v 7,

(13) AHEOEAAVREN DT, BIFIUL “Symmetrize” 227 U v 7 L, OK,
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Cleanup

Total strain energy: -0.573 kcal/mol

-

Calculate Lookup Help

Strain Energ
Display Symmetry Elements
Select Symmetry Elements.

Symmetrize Molecule

Detect

Tolerance: 0.1

Detect Symmetry

Point Group:  Cs B

Symmetrize |

Exact point group: Cs
Approximate point group: Cs

£3
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(14) “Build Molecule” %7 ¢ > R OA FORAEZ U v 7,

Build Molecule

Status <«
e waka
'webmo
¢ uniimited
@ unlimited
i, 0jobs

Progress

© Job manager
« Build molecule

File Edit Tools Build Cleanup Calculate Lookup Help

Build a new molecule
using the WebMO editor,
or import an existing
molecule from

car
&xport the molecule to a
variety of file formats.

N EEd 2N I8

 Job options
« Submit job

(4 Editor help

@ 28 BE &

Build - C (click = add atom; drag = add bond; click & drag = add atom & bond; letter = change atom)

A
\i




(15) Gaussian DFtEA T > 2 VERIR - AT 5,

Configure Gaussian Job Options

Status «

e waka
webmo
& unlimited
® unlimited
a9, 0 Jobs
Progress

« Job manager

o Build molecule
« Job options
Configure options for
the selected job and
computational engine.

| Advanced Preview

Job Name C7H8

Calculation Geometry Optimization B

Theory B3LYP B

Basis Set Routine: 6-316(d)

Charge 0

Multiplicity Singlet

< >

Status

Job Options

o waka
gwebmo Output Mode Normal B
& imi P Disp None
{7 unlimited
g 0jobs Solvent None B
) Calculate Force Constants
Progress

« Job manager
« Build molecul

Use Checkpoint File

Save Checkpoint File

« Job options

Configure options for
the selected job and
computational engine.

Basis Set Type
Cartesian Coordinates
Include Connectivity
Density Fitting
Disable Symmetry

gfprint pop=full

< »

Additional Keywords

<Preview ¥ 7 >
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< Job Options % 7 >

Job Name
DTENATTEN TN D
MM EZTIW

Calculation
“Geometry Optimization”

(s & fciE k)

Theory
Z 2 TCi% “B3LYP”

Basis Set
Z ZTl¥ “6-31G(d)”

Charge 13571244 D FE faf
Multiplicity 1% “Singlet”

< Advanced ¥ 7 >

Save Checkpoint File,
Cartesian Coordinates (Z

Fxzv 7 ANTEL

Additional Keywords (Z
“gfprint pop=full”

LAHLTHELLE, T
Jmol % ff > CTHr 7#LE %
X/RTX5

“Generate” R% &3 L Gaussian DAST 7 7 A VT HF A MO THIBTE 5
“OPT” (optimization) ¥—7 — N3 % 25 Z & &l
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Configure Gaussian Job Options

Status « | Job Options | Advanced

2 waka
o %CHK=output.chk ]
) #N B3LYP/6-31G(d) OPT gfprint pop=full
2] unlimited
® unlimited C7H8
i@, 0 Jobs 01
co. 0.00000000 0.
Progress C 151066200 0.00037676 0.00867800
I C 2.19906300 -1.15536873 0.00571700
© e DRy C 3.54129500 115886973 0.00575900
o Build molecule C 4.21537300 0.00105027 0.00615900
 Job options C 3.54071729 116063428 0.00562516
C 2.19848720 1.15646467 0.00558360
e dnarenitnd | |H 165744115 2.11801124 000521862
click Submit Job to H 4.09041946 2.11799316 0.00497069
submit edited file. H5.3 0.00132620 0.00 P
e Submit job
o Help

= o

(16) FHEA T a L ANk, HATOREEZZ Y v 7458, FHRPBMGT 2,

FHEF D “WebMO Job Manager” (Number 11 ¢ Status 2% “Running” (272> T\ %)

WebMO Job Manager

Status & " NewlJob v | Refresh |-} Download v % MoveTo v  (J Delete % Utiities v & Logout
o waka [ Show all [ Show all |3 [Show i — LI Show il
webmo
¢ unlimited Number Name  Description Status
g ;r;:::ed on C7H8 Geometry Optimization - Gaussian 4/16/2019 16:09 - 00sec @ P E
g -
Folders 10 C2H603S Optimize + Vib Freq - Gaussian 4/15/2019 20:31 omplete 2:40 »
4 Inbox ] 9 C2H603S Optimize + Vib Freq - Gaussian 4/15/2019 20:26 Complete 8:20 pel
by R 8 CBH402  Excited States and UV-VIS - Gaussian 3/23/2019 18:55  Complete 125 P
Eneine 1 7 C6H402  Optimize + Vib Freq - Gaussian 3/23/2019 18:52 Complete 4:10 P
Search
16 C6H6 Excited States and UV-VIS - Gaussian 3/23/2019 13:08 Complete 1:05 )')
Displayed jobs B 1§ C6H12 Optimize + Vib Freq - Gaussian 3/23/2019 12:53 Complete 18:15 yol
Search 4 C6H12 Geometry Optimization - Gaussian 3/23/2019 12:26 Complete 476sec
Q@ Help

¥ ZZTrZT7 U (BEH#ED “Logout” 27 VU > 7)) LTHaEITMKEL W5,
ﬁfhlﬂ 7/]) /ﬁ—é &ﬁf@flj((ﬂﬁ %wu\wc‘%é
X BETIED WA TE Actions DX E 7 U w7,

(17) #EMK T % & Status 28 “Complete” 12722 (Number 11 OFHERFIX 1 55 17 7).
¥ AT SO THEANKK L HAEIL “Failed” ERREND,
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WebMO Job Manager

Status & " Newldob v | Refresh |2} Download v % MoveTo v  (J Delete % Utilities ~
waka Show all | Show all | N
8
'webmo
¢ unlimited Number Description State
g ;’]‘:::ed C7TH8  Geometry Optimization - Gaussian  4/16/2019 16:09 2
imize + - i B
Folders C2H603S Optimize + Vib Freq - Gaussian 4/15/2019 20:31 Complete P
., Inbox 9 C2H603S  Optimize + Vib Freq - Gaussian 4/15/201920:226  Complete 8:20 yel
b 8 C6H402  Excited States and UV-VIS - Gaussian  3/23/2019 18:55  Complete 1:25 yol
Encyiss d 7 C6H402  Optimize + Vib Freq - Gaussian 3/23/2019 18:52 Complete 4:10 pol
Search
16 C6H6 Excited States and UV-VIS - Gaussian 3/23/2019 13:08 Complete 1:05 )3
Displayed jobs B 5 C6H12 Optimize + Vib Freq - Gaussian 3/23/2019 12:53 Complete 18:15 yol
Search 14 C6H12 Geometry Optimization - Gaussian 3/23/2019 12:26 Complete 476sec O
o Help
[ + —
HERRORR

(18) “WebMO Job Manager” @ Actions DR RA B RXT A 2L %7 Vv 735 LatEERNE

REND (Bt -, —x¥—, B1E— A b, Mulliken Nt = L—
g UENTIZ X BB E),

3¢ EfnflX Partial Charges DHICRREND (MATRTA 2% Vv rT5E, 5T
OO EIZHREND),

% Gaussian DAEDOHI 7 7 AV (TFA N T 7AV) 2 RD5E0, BR[O Actions
@ “Raw output” =7 U v 7,

(19) JobFERDFZ Ty v— R, HIEE, ol 7 vk

X RERERAEB SO av iz v ra— RLEWEEE, EROF = 7Ry 7 A
F v 7 AT, “Download” %7V v 7§25, #HEICEGRT LI 77 AT LD
Tzip 7 —HA TR TRFET D, zip BT 7 A /113 Windows X° macOS TiXE D F
FXTATY o7 LTCHL ZENTE D,

X Job ZHIBRLI-WAIE, EMOT v IRy 7 AT v 7 2 AILTHL “Delete”
7 Vw735,

X KT T BEENE, “View Job” A/ Actions > “Job Manager” %27 U » 27 L C Job
Manager (ZFR Y, “Logout” =27 U v 7,
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View Job 11: C7H8, Geometry Optimization - Gaussian

Status 9 Molecule Viewer |

Data Viewer |
o waka
webmo
(& unlimited
(@ unlimited
ish,0 jobs
‘Summary

« C7H8

® Job# 11
* 4/16/2019
* 77.0 sec

File Edit View Cleanup Calculate Lookup Help

42 Job Manager
B Raw output
(5 ) Help

View - Rotate (drag = rotate XY; alt-drag = rotate Z)

< Reset Viewer | | New Job Using This Geometry »
e
- Partial Charges
1 [ -0.528840
2 Cc 0.176564
3 [ -0.178860
4 Cc -0.126696
5 [ -0.133015
6 [ -0.126696
7 [ -0.178860
8 H 0.119975
9 H 0.126655
10 H 0.126109
1n H 0.126655
12 H 0.119975
13 H 0.165055
14 H 0.155990
15 H 0.155990
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(20) 5> T#LE (HOMO, LUMO 72 &) OFREE A ELS 72 DIZ1% Gaussian DAEDH ) 7 7
ANERH< (“Rawoutput” 27 U v 7§25 L8042 RUIZERREND),

77, “Optimized Parameters” OHIIBBNDHETAT 7—/L,

[tem
Maximum Force
RMS Force

Maximum Displacement
RMS Displacement

0
0
0
0

Value Threshold Converged?
.000010 0. 000450 YES
. 000003 0. 000300 YES
. 000300 0.001800 YES
. 000057 0.001200 YES

Predicted change in Energy=-2.611109D-09

Optimization completed

—— Stationary point found.

I Optimized Parameters !
I (Angstroms and Degrees) !

I Name Definition Value Derivative Info. !
I'R1 R(1,2) 1.5116 -DE/DX = 0.0 !
I R2 R(1,13) 1.0985 -DE/DX = 0.0 !
I'R3 R(1,14) 1.0953 -DE/DX = 0.0 !

SFREENRT A —Z2 DD,

S FEGERE O ) BB D,

Population analysis

using the SCF density

Orbital symmetries:
Occupied

Virtual

FESSSSSSSSSSSS
NG NS SN ENDEND NS NN NN NS N

The electronic state

Alpha occ
Alpha
Alpha
Alpha
Alpha
Alpha
Alpha
Alpha

0CC.
0CC.
0CC.
0CC.
virt.
virt.
virt.

eigenvalues
eigenvalues
eigenvalues
eigenvalues
eigenvalues
eigenvalues
eigenvalues
eigenvalues

(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")

(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")

(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")
(A")

(")
(A")
(")
(")
(A")
(A")
(A")
(")
(")

(A")
(A)
(A)
(A)
(")
(")
(")
(A)
(A)

CEEEEEEEEEEREER
e e e e e e e
EEEEEEEETETETEEE

> A A A A A AN OSSOSO S

-10. 19279 -10. 18454 -10. 18446 -10
S (V) C 4767
=31 F—fh=Lumo P74

U ®B0UTO U BTOUR  ~U. 1329
-0.3474 K{;.33594 -0. 33329
0.00645 0.09574
0.16526  0.17425
0.24002 0.31126

0. T4611
0. 20750

HAE O R

A7) () () W) ) A
A7) () () A7) () A

(A")
(A")
(A")
(A")
(A)
(A)
(A)
(A")
(A)

W 5 HLE(0) T
THRLX K
=HOMO

. 18278 -10. 18193
. 76471 -0.73684
.50484 -0.45138
40219 X
24359

.12186  0.13817
.18878  0.19064
.32082  0.33505




Gaussian & WebMO 2020 —14

Molecular Orbital Coefficients: WIERE
1 2 3 4 5
0 0 0 0 0
Eigenvalues —— —-10.19279 —10. 18454 —10. 18446 -10. 18278 —10. 18193
11 ¢ 18 0.01058 —0.00048  0.00000 0.00069 0.00000
2 25 0.00044 —0.00015  0.00000 0.00004 0.00000
3 2PX 0.00008 —0.00001  0.00000 0.00000  0.00000
4 2PY 0.00030  0.00003 0.00000 -0.00005 0.00000
5 %P7 0.00000  0.00000 -0.00001 0.00000 —0.00002
6 35 0.00213  0.00002 0.00000 0.00098 0.00000
7 3PX -0.00045  0.00008 0.00000 —0.00006 0.00000
8 3pY -0.00136 -0.00011  0.00000 —0.00033 0. 00000
9 3Pz 0.00000 0.00000 0.00024 0.00000 —0.00031
10 XX -0.00013 -0.00004 0.00000 0.00001  0.00000
11 4y -0.00060  0.00001 0.00000 —0.00000 0.00000
12 477 -0.00022 -0.00003 0.00000 0.00001  0.00000
13 4xy -0.00002  0.00000 0.00000 0.00000  0.00000
14 a5z 0.00000  0.00000 -0.00002 0.00000 0.00001
15 4z 0.00000  0.00000 -0.00004 0.00000 0.00002
162 ¢ 1S 0.99221 —0.00444  0.00000 0.00293  0.00000
17 25 0.04954 —0.00017  0.00000 -0.00009 0. 00000
18 2PX 0.00001  0.00000 0.00000 -0.00000 0.00000
19 2PY -0.00003  0.00007 0.00000 0.00004  0.00000
20 2PZ 0.00000  0.00000 -0.00006 0.00000 —0.00041
21 35 -0.01902 -0.00393 0.00000  0.00441  0.00000
22 3PX 0.00006 —0.00002 0.00000 -0.00001 0.00000
23 3pY 0.00260  0.00208 0.00000 -0.00325 0.00000
24 3Pz 0.00000  0.00000 -0.00033 0.00000 0. 00304
25 XX -0.00936  0.00006 0.00000 —0.00011  0.00000
2 4y -0.00915  0.00006 0.00000 —0.00003  0.00000
27 477 -0.00899  0.00006 0.00000 0.00003  0.00000
28 4xy 0.00002 —0.00000 0.00000 0.00000 0. 00000
29 a5z 0.00000  0.00000 -0.00000 0.00000 0.00000
30 4z 0.00000  0.00000 -0.00002 0.00000 0.00009
313 ¢ 18 0.02401 0.07081 0.07765 -0.04986 0.69770
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<£EF HFHEORTHE>

Web 77 U EOEERHIK WebMO B TIlIANFHEA M E L TRRTIHZENTE R
W UL, RISTETWL DD HETHRT S ENTE S,

A. Jmol Z{E S5
“Additional Keywords” (Z “gfprint pop=full” & AJJ L CH< &, rawoutput 7 7 1 /L%
8L Jmol  (http://jmol.sourceforge.net) Trtd A, HELCH THLUEEZRTTH I ENT

5,

B. GaussView *> Chem3D %{# 5

GaussView <> Chem3D 23 &AUE, LLFD () ~ (¢) £72iE (@) ~ () OHIETERL
7= formatted checkpoint 7 7 A /L (JEIET- fch £7213 fechk) 22607 /T NMIFtER
5L TRRTE A,

(a) EREFIANSIZIBWT, “Advanced” ¥ 7 @ “Additional Keywords” (Z “formcheck”
BN 5,

(b) R T, “WebMO Job Manager” @ “Download” %7 V v L CHEERE zip
BATHRET D (FIHANZHD)

(¢) zip 7 7 A NESFHT D L, “test.fchk” EWVWOLHIDT IR ST 7 ANANHHD
T, Z% GaussView 72 & ThiAiATe,

E e

(@) EREFIAEASIZIB T, “Advanced” # 7% 7 U w7 L, “Save Checkpoint File” |Z
Tz EAND,

O)FHREE T, “WebMO Job Manager” @ “Download” %7 V v 7 L CHEERE zip
BATHRFET D (FIHANZHD)

(c)zip 7 7 A VERET D L, “output.chk” & WVHARIONA TV 7 7 A VIR TE
20, ZOFEFE T Chem3D 72 & THEDAR,

(d)Gaussian ZFE(TL7=D LFE L OS (AHIDEGEIE 64bit Linux) LD v 7F 4
“formchk” % AT, chk I8 7 7 A /L% fehk U LT 5,

C. AX— T4 UMD WebMO 7 T Z{E S5
WebMO Molecule Editor (#£}) %#ffio &, A~— 742 °% 7 Ly b ETHEOMA
SLCHYS Gaussian ZH o 723HE, S HICHFHEAZ SO HBERREOR RN TE 5,

r W Av— N7 4 U TEEER T TWADIT TR, Web 75 74 LoD
WebMO LRI UL DTk E LTEELTWD,



