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Summary

Quantum chemical calculations of styrene molecules are performed
using GAMESS, Gaussian or NWChem. First, structure optimization is
performed, and vibration spectrum (IR, Raman), NMR spectrum, and
UV-Vis spectrum are calculated for the optimized structure. Also
displays molecular orbitals and electrostatic potential.

Notes:

This tutorial uses relatively low-precision basis functions and calculation
methods so that various calculations can be performed in a short time.
In normal research, the same calculation conditions are used as much
as possible for structure optimization and physical property calculation,
but in this tutorial, for the sake of convenience, only DFT is used
instead of HF for UV-Vis calculation.

The GAMESS NMR spectrum calculation procedure is not shown here.
Since it takes time to display ESP, the potential distribution obtained
from the point charge after population analysis that can be easily
obtained is displayed here as the electrostatic potential.
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Configuration

-GAMESS
See Quantum GAMESS install manual
https://winmostar.com/en/manual en/installation/GAMESS install manual en

win.pdf

-Gaussian
Install Gaussian according to the instructions provided by the vendor.

-NWChem
See NWChem install manual page.
https://winmostar.com/en/nwchem4wm en.html
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.  Creating the Model

1. Click the -C6H5 button at the top of the screen.
2. Click the Repl button to create a benzene molecule.

. MR B T R TR R ' LT R L
6o | o —EEHE viRepl |© g g || -cH3 | -coH3 | -Cers | -CBHE v <
N A1 EF FREC AM1 EF PREC
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.  Creating the Model

1. Click the —C2H3.
2. Click the Repl button to create a styrene molecule.

[ T T — I e I S R BT P U Bl B -/ I R . SR
B |1 | -3 -C6H5 -C2H3 viRepl |7 @ g i |-cHa | -c2n3 | -coHS |-C2H3 v o
am1 EF PREC A1 EF PREC

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.



X-Ability

JBRRFTEYT«

Il.  Structural optimization calculation

1. Select GAMESS, Gaussian or NWChem from the solver list.
2. Click Configure. ™4

MD Solid Add-On TJools Tutonal

s g
-CH3

GAMESS

Gaussian
MW he m
Gromacs
LAMMPS
Quantum ESPRESSO
Opendix

FDMMES
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Il.  Structural optimization calculation

When GAMESS is selected in the solver list

1. Click EasySetup at the top of the GAMESS Setup window.

2. Select Optimize from Method in the Easy Setup window.
3. Click Close below.
4

Then click Run at the bottom of the GAMESS Setup window.

GAMESS Setup

_ O % Easy Setup X ‘
Easy Setup v NODES (Firefly) |C:¥node1 C:¥node2 C:¥node3 C:¥nuv‘ Program
‘ (®) GAMESS O Firefly
Basic  Advance Z-Matrix DFT  Solvent IRC HF ~| [ |STO-3G v
$CONTRL
ICHARG v MULT v SCFTYP RUNTYP  [OPTIMIZE ~ Charge Multiplicity
COORD maxT  [200 | nzvar  [s000 © EXETYP Solvent ‘ V|
NOSYM ” NPRINT - LOCAL ECP
[ ] [ ] S
L e - cere
| | | | (®) Optimize
ISPHER v MPLEVL v Others | |
(O IR(Hessian) an
$BASIS
Basis Set GBASIS  [sTO ~| neauss  [3 | Oexrn O TODFT (O RESP/ESP
NDFUNC NFFUNC v NPFUNC v Oorrrse  [CJoIFFs o
CIS SADPOINT
Others | ‘
IRC FORWARD
SDATA
Winmostar IFREEZ Bond
c1

Reset before applying changes
Reset... Save as Default |¥ OK Cancel Run
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Il.  Structural optimization calculation

When Gaussian is selected in the solver list

1. Click EasySetup at the top of the Gaussian Setup window.
2. Select Optimize in the Easy Setup window.

3. Click Close below.

4. Then click Run at the bottom of the Gaussian Setup window.

Easy Setup b
%nprocshared [~
@ Gaussian Setup —_ O b4 -
] hf ~ | f |sto-3g w
¥nprocshared | |
Link.0 1%chk=te Charge Multiplicity

Salvent | A ~ |

Commen t Wi mozt @Dpﬁmize

Method
b4 Hamiltonian |hf v| Basis|st0-3g v| Pop|fu|l v|

() None () IR/Raman
Calc Type  |opt | MaxGye | |

TODFT MMR.

Fraq | v| Chatee |u v| Multiplicity |1 v|| | O O
T4 v|gert | v] TS IRC |forward

Cefinput gfprint [Jnosymm [Jeuesz=read []eeom=check Scan Bond

Others | | A
10 -0.05
Reset.. | | Gave as Default |v oK Cancel
Reset before applying changes / I

Close
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Il.  Structural optimization calculation

When NWChem is selected in the solver list

1.

2.
3.
4

Click EasySetup at the top of the NWChem Setup window.

Select Optimize and None from Method in the Easy Setup window.
Click Close below.
Then click Run at the bottom of the NWChem Setup window.

NWChem Setup — O X
Basic  NEBfString MJance

®@start  (ORestart DFT

L

~]

SCF

7] sk

Reset...

Title |Winmostar
Basis cartesian
|sTO-36
Exception...
Task |scf
|0pﬁmize
Charge

Property
Mullken [ shielding
Dipole

OK Cancel Run <

1

Easy Setup >

HF ) -3 w

@ Optimize
flethiod

(@) None

(IR Raman TOOFT

(I MR

Close
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Il.  Structural optimization calculation

When the file save dialog opens, enter the file name. (Eg “sty_opt”)
When you click Save, the Winmostar Job Manager and command prompt
window will appear, and the calculation will start.

B Winmostar/IM 20180514_232301 Ci¥winmosB¥UserData¥sty_hass.inp.... — —
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Il.  Structural optimization calculation

When GAMESS is selected in the solver list

1. After completing the calculation, click ‘g, (Open Log File) in the main
window.

2. Open the file selected by default in the dialog.

3. As the log file opens, check for a message indicating that the calculation
ended normally, such as " EXECUTION OF GAMESS TERMINATED
NORMALLY... ". This must be done after every calculation.

...... EMD OF GEOMETRY SEARCH...... ~
STEP CPU TIME = 0.00 TOTAL CPU TIME = 25.3 (0.4 MIN]
TOTAL WALL CLOCK TIME= 25,3 SECOMDS, CPU UTILIZATION I3 100,00%

REO000  WORDS OF DYMAMIC MEMORY USED
EXECUTION OF GAMESS TERMIMATED MORMALLY Mon Maw 14 22:%4:52 2018
O01: 263624 bwtes (0.3 MB / 0 Milords) used by master data server.

(0: 24.484375 + 0,156250 = 24 640675
1. 0.015625 + 0.000000 = 0.075625 v

< >
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Il.  Structural optimization calculation

When Gaussian is selected in the solver list

1.

2.
3.

After completing the calculation, click g, (Open Log File) in the main
window.

Open the file selected by default in the dialog.

As the log file opens, check for a message indicating that the calculation
ended normally, such as " Normal termination of Gaussian 09... ". This
must be done after every calculation.

0722366727,0.2908738331,1.9280434519%H, -0, 9310966301, 0, 2732175342,3.3 A
072370142%ersion=ESB4L-G09RavD. 0T¥5t ate=1-A¥HF=-303 . 8344463¥RMSD=6.. 0
24e-09¥RMSF=1.013e-05%¥Dipale=0. 0102863, -0.0014137, -0.017313¥0uadrupo | e
=1.3644757, -2 4797382, 1. 1148226, -0.2412017,0.1010229, 0. 143092 4¥FG=C01

[H(CEHE) J¥vi@

MNECESSARY EVIL: OME WE LIKE TOO MUCH TO RELIMGUISH.

Job cpu time: 1 dawvs 0 hours 0 minutes 2.0 seconds.

File lengths (MBvtes): RIF= ho Int= 0 DZE= (1 Chi= Z Sor

Mormal termination of Gaussian 08 at Tue Maw 15 00:44:48 2018,
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Il.  Structural optimization calculation

When NWChem is selected in the solver list

1.

2.
3.

After completing the calculation, click g (Open Log File) in the main
window.

Open the file selected by default in the dialog.

As the log file opens, check for a message indicating that the calculation

ended normally, such as " Optimization converged ". This must be
done after every calculation.

42 Torsion 016 16 13 i 15 179.95633 000007 -

Step Erergy Oelta B Gmax Grms Krms Amax Wal [time
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Il.  Structural optimization calculation

1. After completing the calculation, click H (Animation) at the top of the
main window.
2. In the dialog that opens, open the file selected by default,

Va.4.0

Tools Tutonal Window Help

M8 <::E-

CeHS | -CH3 v Repl P £
&M1 EF PRECISE

ME e == d e
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Il.  Structural optimization calculation

1. Click » button at the bottom right of the Animation window to play the
structure optimization animation (by default, playback ends in an instant).

2. At the bottom of the Animation window, a graph of the data in the
column selected in Column among the numerical data of each step in
the middle of the window is displayed.

3. Finally, close the Animation window with the final frame structure
selected and displayed.

B A~ B B © [ @ ocAMEss M2 =2 H [< (Hide Label/Charge) T T

N T e———— Result \ EQUILIBRIUM GEOMETF
y :g n:‘a%s‘am:gous N ‘ 2 & 23 frames) - o X A n

ek Plot Column (g v || Excel

L%}

. A

B 5

H

+ 6

= 7

0

o 8

e 9

+

o 0

o 11

o] Lx
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Ill. Calculation of vibration spectrum

=

Open EasySetup in the keyword setting window again.
2. For GAMESS, select IR (Hessian), click Close and Run.
For Gaussian, select Energy and IR / Raman, click Close and Run.
For NWChem, select Energy and IR / Raman, click Close and Run.
3. Save the file with a different file name from the structural optimization
calculation such as sty _hess, and start the calculation.

GAMESS Gaussian NWChem
Easy Setup x Easy Setup x Easy Setup b4
Program Sonprocshared HE «| | [sTo36 -
(@) GAMESS (O Firefly
/ / [eto3a OOph’mize @Energ\;
HF v| f |sT0-3G v ch ~ | Multiplic v
N arge Multiplicity Method
Charge Multiplicity Fiien | A
solvent | | (O None OR .
e OOpt’mize @Energy X In the Ca.se Of
R (®) IR /Raman () TODFT .
o o Method o NWChem, thIS
Optimize E Y NMR. .
_ L= DL = calculation may take
(®) IR(Hessian) .
omor O P Omorr  Onw about 30 minutes.
15 IRC |forward
Oeis SADPOINT
IRC FORWARD Scan  |Bond
IFREEZ |Bond v
Reset before applying changes Reset before applying changes
(o= ] X |
Copyrgrmtrsrzoror~romy—CO0.,Ltd. All rights reserved.
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Ill. Calculation of vibration spectrum

1. After the calculation, click on the Hessian/Raman, Freq or
Frequencies/Ranman of = (Analysis).

2. When you select a file selected by default in the dialog, the IR Spectrum
window appears. In the case of Gaussian and NWChem, a blue Raman
spectrum is also drawn.

3. The scaling factor for each calculation method and basis function is
selected by Freq Scaling as necessary.

IR Spectrum - O >

Freq. Sealing [ 1000 |/ Edit | Selected Peak: [0 [17em | [00000 | v|Fmr
@ H E_ Charge) : (AT T 4000 3800 3000 2600 2000 1500 1000 500 (1/2m) 0

F 1]
0 .
0 0n.0o0
MONUV, Charges & NMR... 3 1:000 “V ' '

+ | Repl |
— e Hessian/Raman... | 49 0.000
¥CONTRL e 0004
MAKIT= RESP Charges... 478 0.000

$SYSTEM TLUIL IR OO W AT T R15 n.032
FSTATPT NSTEP=100 OPTTOL=0.0001 HSSEND .F. BEND 628 0.0

1147 0,361 )

Animation Wector h 4 F{angeD- 4200 | [~]Reverse  ¥: Scale | < > F{everse
Maenitude | < > EI Broadening | < > Export. W Cloze

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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Ill. Calculation of vibration spectrum

1. Click near 3650 cm™ on the IR Spectrum window to select a spectrum with

red lines.
2. Then when you click the Animation button, Winmostar Viewer is started,

animation you move the spectrum vibration direction to an atom in the
vicinity of 3650 cm! appears.
-1IIIIIZII] SEIIZII] EIZIIIZI[

Normal Mode #41 2658.7{1/cm) - O X

File View Help

1942 0.054
2041 0.007
J6h9  1.378
RRIE]

0.014

Yector -
5

Magnitude | € > EI Bre

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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Ill. Calculation of vibration spectrum

When calculating the Raman spectrum with GAMESS

1. Without closing the IR Spectrum window, select Raman in EasySetup of
the keyword setting window, and click Close and Run to calculate.

2. Save the file name as something different from when you select IR

(Hessian) such as sty _raman.

After completing the calculation, click = (Analysis) | Hessian/Raman.

When the file selected by default is opened again, a window with both IR

and Raman spectra drawn appears.

L zhll U dalu Al Tall T I (1l em) U
1 1 1 1 1 1 1 1 1

W S A

.

B W
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V. NMR spectrum calculation

(In case of GAMESS, proceed to “V. UV-Vis spectrum calculation”.)
1. Close the IR Spectrum window.

2. Open Configure| EasySetup again, select Energy and NMR, click Close
and Run. Enter the file name as sty _nmr and save to start the calculation.

Gaussian NWChem
Easy Setup X Easy Setup X
%enprocshared -1 i
HF we | [ |5TO-3G "
Ty
Charge Multiplicity () Optimize (®) Energy
Solvent | /ﬂ Method
() Optimize (@) Energy C:l Mone D IR
Method
() None () IR/Raman O IR /Raman D TOOFT
() TODFT @ NVR (@) NMR:
TS IRC |forward
Scan Band
10 0.05
Reset before applying changes

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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V. NMR spectrum calculation

1. After the calculation, select MO, UV-Vis, Charge, & NMR... from 2
(Analysis).

2. Open the file selected by default in the dialog. Chemical Shielding
Tensors window opens with the other windows, and the NMR spectrum is

drawn.
Chemical Shielding Tensors (GIAQ, in ppm) — O X
Element Reference | v||Edit| Shielding | |
m E‘ bel/Charge) Selected | | Degeneracy Tolerance [0.05 | X-min [00 | X-max [1600 |
, 12H 7C
, Anim_Opt (IRC/modred)... ?
Repl | g
— 1 MO, UV, Charge & NMR... : X 15H 10505 130
$CONTRL . &
MAXIT= Freg...
0 +——— — —T — — — L —r
IVSTEL prrhive : R S T " S P
Shieldine(ppm)
Export. W Close

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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V. NMR spectrum calculation

To display for each element, select the element in Element.

When you select reference data in Reference or enter a shielding constant
in Shielding, the horizontal axis changes and chemical shifts are displayed.
How to add reference data is shown in the supplement of this tutorial.

After confirmation, close the window and the MO Plot window.

Element

Selected

A

Il!\l

Reference

lding

| K

112H

TMS HF/6-31G(d) GIAQ//B3LYP/6-31G(

TMS HF/6-311+G({2dp) GIAO//B3LYP/6-31G(d)
TMS B3LYP/6-311+G(2dp) GIAQ//B3LYP/6-31G(d)
TMS HF/6-31G(d) GIAO//B3LYP/6-31G(dp)

TMS HF/6-31G(dp) GIAO//B3LYP/6-31G(dp)

TMS HF/6-31+G{d,p) GIAO//B3LYP/6-31G(dp)
TMS HF /f-311+G(d n) GTAO/ /B2 YP/R-21G{dR)

&

Chemical Shielding Tensors (GIAQO, in ppm)

Element Reference|

- o X
~ | [Edit Shielding [33.752

112H

n

Degeneracy

@
=

10H

Selected l:] Degeneracy Tolerance |[l.[lﬁ ‘ ¥-min |8.ﬁ

‘ K-max |ﬁ,ﬂ ‘ N

14H

15H 16H

=2
pagr

84 82 80

Export. W

g‘ ‘
LI e

74 7.2
Shift(ppm)

876

0 68 66 64 62 60

Close
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V. UV-Vis spectrum calculation

Open Configure| EasySetup again.
Select TDDFT for GAMESS, Energy and TDDFT for Gaussian or

NWChem.

Click Close and Run.

Specify the file name sty _uvvis and start the calculation.

GAMESS
Easy Setup X |
Program
(®) GAMESS (O Firefly

B3LYP ~| | |STO-3G

Charge Multiplicity

Solvent ‘

Method
(O Optimize (O Energy
(O IR (Hessian)

(®) TDDFT

Qcis
IRC FORWARD
IFREEZ Bond

Reset before applying changes

Close

Gaussian

Easy Setup X ‘

%nprocshared
baw |/

Charge [0 ~ | Multiplicity 1 ~
4

NWChem

Solvent ‘ /I

(O None

(®) TDDFT

Reset before applying changes

(C Optimize (®) Energy
Method

Easy Setup X ‘

BALYP v ;|5To-3<s V‘

() Optimize (®) Energy

Method

C' None O IR

() IR/Raman (®) TDDFT
(ONMR

Close

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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V. UV-Vis spectrum calculation

1. After the calculation is completed, select MO, UV, Charge & NMR from =
(Analysis) button.

Open the file selected by default in the dialog.

The UV-Vis Spectrum window opens with the other windows, and the UV-
Vis spectrum is drawn.

W N

GAMESS UV-Vis Spectrum - O e
File(F)  View(\)
1 [« pel/Charge) Smin [0 | mac [300 | Ymac[2 | Peaks [10 [0 A0
ey i f 200 " . "
MO, UV, Charges & NMR... 1 5.858 208.13 0.0015 004 sty Lwvis.ou
| ? B.RR1 189.28 0,4488
[ — 3 7.436 1BE.76 0.1648 1504
AL Hessian/Raman... : 4 7.748 180,02 0.0117
E 8,275 149.85 0.0002
[T= RESP Charges... B O8.288 148.62 0.4339 1001
rEH Ui RS e LR RE TR [ LA R R PSR R S b P 7 §.404 147,55 0.0003
AT KMOTEMA=100 AOTTOl =0 A0 LIeOCkf= © Sk 8 8.437 145.34 0.0180 0504
R AN
. T 0.00- | ~ . :
100 150 200 o0 200
I
Expaort. W Broadening | € > Close

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.




=

X-Ability

HYORTFTEYT 4

VI.

sty _opt.log).

The Energy Level Diagram window (vertical window) and the GAMESS

Molecular orbital display

Select MO, UV, Charge & NMR from = (Analysis).
Open the structure optimization calculation log file (sty_opt.out or

(Gaussian) MO Plot window will open.

Energy Level.. — O >
HOMC: 28 Offset
HOMO-LUMO Gap : <
04818 an. Scale
Unit: @ au. Clew £
a8 0.7226 ~
a7 0.Ra36
38 0.R786
a5 0. G402
a4 06046 P —
33 0.5707 —_——
a2 0526k —_—
31 0.36492 -
an o.2718 _
| 29 0.2301
a0 -0
28 -0.36817
25 -0.42% —
24 -0, 4298 —
23 -0.4703 ——
22 -0.4734 =
21 -0.521% —
20 -0.5343 —
]9 'U.EEE? _
15 -0.5784 -
17 -0.6023 ]
Excel Cloze

GAMESS MO Plot

File(E)
C:¥winmos3¥UserData¥sty opt.out
Quantity MO

A
Selected MO &
Parameters
Transparency ]

Isosurface Value

Export... ¥

e

Show Diagram

Draw boundary [ ] oump cube file

Draw contour map

| Draw Close

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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VI. Molecular orbital display

Energy Level Diagram window displays the calculated energy of each
molecular orbital. In the initial state, the HOMO orbital is selected (28th orbital
in the example shown).

At the top of the window, the HOMO orbit number, HOMO-LUMO Gap is
displayed.

Energy Level.. — O
Offzet

pd

HOMO: 28

HOMO-LUMD Gap : e 2
04818 au. Scale

Unit: @ au Oey < >

a8 0.7228 ~
i 0.B836
Bl 0.B736
35 0.6402
34 0.B048
a3 0.5707
3z 0.5255
B} 0.3632
a0 0.2714
24 0.2301

27 -0.2a4
26 -0.3617
26 -0.4225
24 -0.4236
23 -0.4703
22 -0.4734
21 -0.5215
20 -0.5343
19 -0.5667
18 -0.5734
17 -0.6023 v

Excel Ciloze

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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VI. Molecular orbital display

Clicking Draw button in the MO Plot window launches Winmostar Viewer,
which displays the orbital selected in the list in Energy Level Diagram window
(28th orbital in the example shown).

sty_opt.out MO #28 isoval=0.03 — O X
£ GAMESS MO Plot — O ¥ File

File(E)

View Help

C:¥winmos9¥UserData¥sty opt.out
Quantity Mo o

Selected MO & | Show Diagram

Parameters

Draw Style []oraw boundary [ ]oump cube file
Transparency |:| Draw contour map

Isosurface Value

Points Scale

Export... ¥ Draw (

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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VII. Electrostatic potential display

Select ESP2/Surface from the pull down in the middle of the MO Plot window,
Press Generate Cube button at the bottom.

B GAMESS MO Plot — O X
File(F)

C:¥winmos9¥UserData¥sty opt.out /1
Quantity ESP2fsurface x(

Selected MO 28 $ Show Slagram

Parameters
Draw Style Mesh | []Draw boundary [ ] Dump cube file
Transparency 0.4 e |:| Draw contour map

[sosurface Value (0,03

Points | 50 Scale |1.5
F-max,F-min 0.204545006  -0,2095649999
Export... ¥ | MO #28 Generate Cube <‘
—

N
Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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VII. Electrostatic potential display

When Cube Plot window appears and Draw button at the bottom is pressed,
Winmostar Viewer is launched and the electrostatic potential calculated from
the point charge after Population analysis with Contour appears on the
molecular surface. (What displayed here is the so-called ESP not itself)

winmos_surf.cube ESP2/Surface isoval=0.03 — O X

File View Help

Cube Plot - O X
File(F)

C:¥winmos9¥UserData¥winmos surf.cube

cube Manipulation |map v | File 1

File 2 |winmos_esp2.cube

Parameters
Draw Style Mesh v | []oraw boundary
Transparency  |0.4 [ ]Draw contour map
Isosurface Value [0.03 . [Juse absolute value
Mn [-995 | Max [099 |
Original File: sty_opt.ou Return
Export...¥ | ESP2/Surface

N

Copyright (C) 2018 X-Ability Co.,Ltd. All rights reserved.
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Appendix: How to add NMR reference data

Optimize structures and acquire NMR spectra with molecules such as TMS.
Open Chemical Shielding Tensors window.

Left-click on the spectrum you want to reference. Then, in the upper left,
“13H 33.7549 ppm” and the spectrum's shielding constant are displayed
(see the figure below).

Click Edit to open wm_nmr.ref under UserPref.

If you add the line “(element name) (Shielding constant obtained
above)“ (name when displayed in Winmostar) ”, you can select the
shielding constant in Winmostar Reference.

W=

ok

||||||2|||||||||3|||||||||4|||||||||ﬂ ||||||E|
B NMR Shielding«
G 200.003 TMS HF/B-31Gi(d) GIAO//BILYP/B-31G(d)"«
I
I

|I:I|||||||||1||||

192.618 "TMS HF/6-311+G(2d,p) GIAO//BILYP/B-31G(d)"

= O3 0 —

ical Shielding Tensors (GIAC | ]
lical Shielding Tensors (GIAG, in ppm] 182.507 “THS BALYP/B-311+G(2d,p) GIAQ//BILYP/B-31G(d)7«

189.048  “CH4 HF/B-31G0d) GIAQ//BILYP/B-31G{d)" <

32.587  "TME HF/B-31G{d) GIAD//BILYP/B-31G(d)"« I
32.073  TTHMS HF/B-311+G(2d,p) GIA0//BILYP/B-31G(d)" <

. “TMS B3LYP/B-311+G(2d,p) GIAQ//BILYP/B-31G(d)" <
32.637 TTMS HF/B-31G(d) GIAO//BSLYP/B-31G(d,p)" <
3¢.057 “THS HF/R-F1G{d. 0 GTAGS BRI YPAR-S31GH . 0l ™ e

3 Reference | v| Edit ]

| Degeneracy Tolerance [0.05 H-min E

— o5 OO —
I T 1|3
[}

[ma}

-2
-2




