RRAKTIKUIMZRISE
KIMIAYKOMPUTASI

Electrons

" S Computational
E T T Chemistry V(R))

Free energy Tunneling

So TIARS
Kinstanton £ ﬁme p

04/05/2021 1



SOFTWARE PRAKTIKUM DAN RISET KIMIA KOMPUTASI

ONLINE SOFTWARE:
1. CHEMCOMPUTE (GAMESS)
2. NWCHEM ONLINE / EMSL

1. GAUSSIAN + GAUSSVIEW (KOMERSIAL, WINDOWS/LINUX)
2. HYPERCHEM STUDENT VERSION (KOMERSIAL, WINDOWS)
3. CHEMOFFICE/CHEMDRAW 3D (KOMERSIAL, WINDOWS) 3. JMOL ONLIINE

3. SOFTWARE OPEN SOURCE: JMOL, AVOGADRO, MARVIN SUITE, 4. OFFLINE SOFTWARE: JMOL, AVOGADRO, MARVIN SUITE,

CHEMSCKETCH, NANOTUBE MODELER, MOLDEN, DRAGON, CHEMSCKETCH, NANOTUBE MODELER, MOLDEN, DRAGON, GABEDIT,
GABEDIT, MATERIAL STUDIO DLL MATERIAL STUDIO DLL

s/d 2015 2015 s/d 2019 2019

SOFTWARE OPEN SOURCE:
1. NWCHEM (LINUX)
2. ORCA (LINUX, WINDOWS, 64 BIT)

3. JMOL, AVOGADRO, MARVIN SUITE, CHEMSCKETCH, NANOTUBE
MODELER, MOLDEN, DRAGON, GABEDIT, MATERIAL STUDIO DLL

https://sites.google.com/mail.unnes.ac.id/kimiakomputasi/ = https://s.id/kimiakomputasi
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HTTPS://CHEMCOMPUTE.ORG/

Computational chemistry software for undergraduate teaching and research.

All without the hassle of compiling, installing, and maintaining software and hardware. Login or

register at the top right to get full access to the system, or learn more about using
ChemCompute in your class teaching.

Chem Compute 1s maintained by Mark Perr1 at Sonoma State Umiversity and hosted on Jetstream at Indiana
University. The Chem Compute URL 1s https://chemcompute.org/. We will use Chem Compute as the
frontend for running electronic structure calculations with The General Atomic and Molecular Electronic
Structure System, GAMESS (http://www.msg.ameslab.gov/gamess/). Chem Compute also provides access to
other computational chemistry resources including PS14 and the molecular dynamics packages TINKER and
NAMD, though we will not be using those resource at this time.

Equalizing STEM education with supercomptuers: https://youtu.be/jaXuG2QGdlo
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Frontpage ChemCompute

(& 8 chemcompute.org/gamess

ChemCompute GAMESS TINKER NAMD PsllJupyter Datasets {beta) Simulations Help Login / Register

HO

Information & Experiments

GAMESSEET GAMESS Experiments (11)

Get Job Results
GAMESS(The Gehwrarwonne unu wioroeaarclectronic Structure System) Physical Chemistry

Is a quantum chemistry package maintained by the members of the Gordon
research group at lowa State University. This website allows you to submit
your GAMESS jobs to our servers. Our hope is that this eases the process
of quantum chemistry calculations.

General Education Chemistry

General Chemistry

Create an accountor login with Google or your University to get
access to the full functionality of ChemCompute, including saving

experiment submissions. o sl

General Instructions
How does GAMESS work?
n Pick an experiment below or skip straight to submiiting a job
Read the Background Theory
Complete the Prelab

A start the lab experiment or select Submit (Guided. Instructions appear

Perr Group (Sonoma State University)

Policies, Credits and Acknowledgements A& SENTRY X +S EDE

and Enginoerning
¥ Erwiroramient

https://chemcompute.org/gamess/submit
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Submit Input

ChemCompute GAMESS TINKER NAMD PsidlJupyter Datasets (beta) Simulations Help Login / Register
HOME /| GAMESS | SUBMIT
Instructions Background Info Submit (Guided) Submit Your Own Files Results
(1) General Instructions v Choose your Molecule
Before you begin please fill out this You can draw your molecule in 2D or use clear ? help
survey to help us improve (and help out the following options: @@"E"" X W x| OI0 X[ ﬂ|
future students)! =l =[=~A0C0000IFs
ora~olecule: <€
Instructions on how to build a molecule, athanol N
submit a job, and view the results. F
1. Make sure you are logged in. m s’
Registered users are allocated more T
computational power. Read Geometry From a Pravious Job E
2. Click the next button to beginl 0 E
1
=1 = i
B _ Il
Paste in atomic coordinates: = |
JSME Molecular Editer by Peter Ertl and Bruno Bienfait [
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ChemCompute GAMESS TINKER NAMD PsilJupyter Datasets (beta) Simulations Help Login [ Register

HOME GAMESS SUBMIT Hide Instructions

Instructions 20 §o o) Advanced Options 3D Panel

(1) General Instructions Advanced Optiong Done Symmetrizing

Before you begin please fill out this LsE Sy st £

survey to help us improve (and help out On the 3D model:
future students)! O eiaftioimer

O aiast erinaC
Instructions on how to build a molecule - Clastereomer in 2
submit a job, and view the results. LJ Manually after coordinates

1. Make sure you are logged in. [ Move atoms by dragging

Registered users are allocated more optimize geometry automatically

computational power. - o )
| delete atoms by clicking on them

Load from a database:
® nNol O Pubchem O PDB

m m name of the molecule or PDB ID:

athanol

2. Click the next button to beginl

Retrieve
ethanol

Recalculate Hydrogens
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ChemCompute GAMESS TINKER NAMD Psl.Jupyter Datasets (beta) Simulations Help

HOME /| GAMESS | SUBMIT Hide Instructions

Instructions nmmau
3D Panel

(1) General Instructions [ Advanced Options Done Symmetrizing

Label Atoms
Befaore you begin please fill out this Use Symmetry C1
survey to help us improve (and help out

future students)! Resymmetrize

Instruptiops on howf to build a molecule, Draw Point Group Elements
submit a job, and view the results.

1. Make sure you are logged in.
Registered users are allocated more
computational power.

2. Click the next button to beginl

m m Delete All hydrogens

Report Wrong Search Resuit

Optimize structure in 3D

(Several fimes may be needed)

ethanol




ChemCompute GAMESS TINKER NAMD PsdlJupyter Datasets (beta) Simulations Help

HOME /| GAMESS / SUBMIT BAGIAN ATAS

Instructions [EXial Set Parameters for Quantum Mechanical Calculation

(1) General Instructions - Reset Settings to Default

) Name for input file: = ethanol
Before you begin please fill out this

survey to help us improve (and help out Comment: Optimasi geometri struktur ethanol

future students)!
Charge 0

Instructions on how to build a molecule

submit a job, and view the results Muttiplicity: | 1

Make sure you are logged in
Registered users are allocated more Type
computational power

Single-Point E Y ®
Geometry Optimization

Click the next button to begin!
9 Add-Ons A Thermodynamics AHg (@3mp2)

m m PMB6 -3 - ® 6-31G" 6-311G~ aug-cc-pVDZ

Basis Set

Molecular Orbital Method: = ® RHE

DFT Functional None
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ChemCompute GAMESS TINKER NAMD PsilJupyter Datasets (beta) Simulations Help

HOME

Instructions [l

(1) General Instructions

GAMESS SUBMIT Hide Instructions

Add-Ons: @ IR Ouwwvis  ONMR O Tnermodynamics O AH¢ (g3mp2)

Oamt Opmz Oeme OSTO-36 03216 @ 6-31G"

Basis Set: | _
) SPK-DZP

Before you begin please fill out this
survey to help us improve (and help out
future students)!

Molecular Orbital Method:  ® RHF O ROHF O UHF

DFT Functional: O None @ B3LyP OPBE0 O MOE O wB97XD

Instructions on how to build a molecule
submit a job, and view the results.

PCM Solvent  ® Mone O \Water (O Methanol (O Ethanol () Acefone

1. Make sure you are logged in.

Login [ Register '

BAGIAN BAWAH

OnNBO O MNone

O 6-3116=  O6-3116™+ O aug-cc-pVDZ

Registered users are allocated more

computational power. Computer Cluster: | ) auto @ jeistream

2. Click the next button to beginl

Processor Cores: | @ 1

Time Limit: | @ 1 hour

You may edit the data in the box below. Do not make changes to
the atoms in any way if using symmetry. Use Manually alter
coordinates instead.
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ChemCompute GAMESS TINKER NAMD

PsidlJupyter Datasets (beta)

HOME | GAMESS | SUBMIT Hide Instructions

Instructions

(1) General Instructions

Before you begin please fill out this
survey to help us improve (and help out
future students)!

Instructions on how to build a molecule,
submit a job, and view the results.

1. Make sure you are logged in.
Registered users are allocated more
computational power.

Type: () Single-Point Energy

Geometry Optimization

Add-Ons: @R O uwvvis ONMR

Oamt OPM3 @ pms
Basis Set: | _

) SPK-DZP

Melecular Orbital Method: @ RHF O ROHF

DFT Functional: | © None @ B3LYP

PCM Solvent: @ Mone O Water

Simulations

O Thermodynamics

0 870-3G

) PBEC

O Methanol

Help labkim's Dashboard

@ O Saddle Point Search

O AHf(g3mp2) O NBO O None

COs216 Oe-3160 Os-3116=  O63116™+

O UHF
O mos O wBgTX-D

O Ethanol O Acetone

2. Click the next button to beginl

Computer Cluster | O auto O jetstream

ProcessorCores: O 1 O O 24 @

Time Limit | © 1 hour @ 6 hour

) comet

@® bridges?

REGISTRASI DAN
LOGIN

128

~>l-ol-> l-l-ol-> BB -> -
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ChemCompute GAMESS TINKER NAMD PsulJupyter Datasets (beta) Simulations labkim's Dashboard

HOME | GAMESS | STATUS [EETTEi iy

Instructions : Backgroundinfo  Submit(Guided)  Submit Your Own Files

(1) General Instructions Job Number: | 278338

Before you begin please fill out this
survey to help us improve (and help
out future students)l

Visualize Your Results in progress...
Summary Real Time Qutput

- Write down your job number (6 digit
number at the left). Wait for the job
to finish.

. Under visualizations choose to view
orbitals or vibrations (if calculated in
the previous step)

. Measurements can be made by Job 278338 (BrldgESZ) ACTIVE

double clicking on an atom to start
and stop a measurement. Single ethanol OPTIMIZE + HESSIAN 6-311G** B3LYP neutral singlet
click on intermediate atoms to
measure angles

. To perform additional calculations GAMESS supplementary cutput files will be written to /ocean/projects/cdal70005p/ccompute/prod/2]
usina this molecule click "Do Mare Copying input file 278338.inp to vour run's scratch directorv...
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ChemCompute GAMESS TINKER NAMD PsudlJupyter Datasets (beta) Simulations labkim's Dashboard

HOME | GAMESS | STATUS [JETIS Ity

Instructions ' Background Info Submit (Guided) Submit Your Own Files

(1) General Instructions Job Number: | 278338

Before you begin please fill out this
survey to help us improve (and help
out future students)l

Visualize Your Resulis

Real Time Output
. Write down your job number (6 digit Sl

number at the left). Wait for the job
ta finish.

. Under visualizations choose to view Job 278338 (Bridges2) Success

orbitals or vibrations (if calculated in
the previous step) ethanol OPTIMIZE + HESSIAN 6-311lc** B3LYP neutral singlet

. Measurements can be made by
double clicking on an atom to start
and stop a measurement. Single
click on intermediate atoms to
measure angles

TERMINATED NOEMALLY Mon May
2506 f 0.4 MIN)
bottom.

. To perform additional calculations
using this molecule click "Do More
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ChemCompute GAMESS TINKER

NAMD

PsidlJupyter Datasets (beta) Simulations Help

HOME | GAMESS | STATUS [EETIPIEHERCs

Instructions

(1) General Instructions

Before you begin please fill out this
survey to help us improve (and help
out future students)!

Visualize Your Results

. Write down your job number (6 digit
number at the left). Wait for the job
to finish.

. Under visualizations choose to view
orbitals or vibrations (if calculated in
the previous step)

. Measurements can be made by
double clicking on an atom to start
and stop a measurement. Single
click on intermediate atoms to
measure angles

. To perform additional calculations
usina this molecule click "Do More

-

-

Energy Units; kJ/mol

Electronic Energy = -406938.71 kJ / mal

MO 13/23
Energy =-0.2685 a.u.
Symmeiry = A
Use the slider to adjust

labkim's Dashboard

Visualizations

Orbitals
kd / mol

15) 188.25 (A)
14) 97.41 (A)

12) -849.09 (A}
11)-970.65 (A)
10) -1000.05 (A)
9) -1127.39 (A}
8)-1182.26 (A)
7)-1311.17 (A)

By A83% 3% (AN

ORBITAL HOMO

Label Atoms

MO Cutoff

Do More Calculations
= v v

Vibrations
cm 1

0.1
0.o7
0.01
7.32
9.89
15.26
271.39
319.92
4219
811.08

]
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ChemCompute GAMESS TINKER

NAMD

PsidlJupyter Datasets (beta) Simulations Help

HOME | GAMESS | STATUS [JETSSuipusermn

Instructions

(1) General Instructions

Before you begin please fill out this
survey to help us improve (and help
out future students)!

Visualize Your Results

1. Write down your job number (6 digit
number at the left). Wait for the job
to finish.

. Under visualizations choose to view
orbitals or vibrations (if calculated in
the previous step)

. Measurements can be made by
double clicking on an atom to start
and stop a measurement. Single
click on intermediate atoms to
measure angles

. To perform additional calculations
usina this molecule click "Do More

Electronic Energy = -406938.71 kJ / mol

Visualizations

MO 13123
Energy =-0.2685 a.u.
Symmetry = A
Use the slider to adjust

Dipole = 1.654996 Debye Vibrations

cm !

Orbitals
kJ [ mol

15) 188.25 (A) 01

14) 9741 (A) 0.07
13) 704.95 (A) 0.01
12) -849.09 (A) 7.32
11)-970.65 (A) +82
10) -1000.05 (A) 15.56
9) -1127.39 (A) 271.39
8) -1182.26 (A) 319.92
7) 1311 17 (&) 421.9

B\ 4829 29 (AL > | 811.08

MO Cutoff

S Do More Calculations
Label Atoms 3

‘ Dipole Moment

04/05/2021
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ChemCompute GAMESS TINKER NAMD PsidlJupyter Datasets (beta) Simulations Help labkim's Dashboard

HOME | GAMESS | STATUS [EETTSSpmrasirn

Instructions [l VISUALISASI SPEKTRA IR

(1) General Instructions

Before you begin please fill out this
survey to help us improve (and help
out future students)l

Visualize Your Resulis

. Write down your job number (6 digit
number at the left). Wait for the job
to finish.

. Under visualizations choose to view
orbitals or vibrations (if calculated in
the previous step)

. Measurements can be made by
double clicking on an atom to start J {
and stop a measurement. Single

click on intermediate atoms to
measure angles

500 1000 1500 2000 2500 3000 3500 4000
(2.81e+3, 59.2)

. To perform additional calculations
usina this molecule click "Do More
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WRITE STL (3D PRINTING)
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ANIMATE MINIMIZATION

$ ChemCompute — Free Comput= X +

¢ 0 B chemcompute.org/gamess/status
s M Inbox (42) - labkim.. DAFTAR MAHASIS... Bebas Laboratorium Bebas Perpustakaa.. Memo Lembur Pen... Self Assessment (Re.. .. LABORATORIUM Ki.

ChemCompute GAMESS TINKER NAMD PsidlJupyter Datasets (beta) Simulations Help labkim's Dashboard

HOME /| GAMESS | STATUS

Instructions Electronic Energy = -406938.71 kJ / mol Visualizations

(1) General Instructions v ;0 fps 1.32 Orbitals Vibrations
z kJ / mol cm !

Before you begin please fill out this survey to help TerE—y —
15) 188.25 (A 15.56
14) 97 41 (A) 271.39
13)-704.95(A) 319.82
Visualize Your Results & 12)-849.08 (A) 4219

us improve (and help out future students)!

1. Write down your job number (6 digit number at the ) . y - 15 —QWB?IC;GBB p 1 glj‘ ;’i
left). Wait for the job to finish " : )-1127.39 (A 1059.85
Under visualizations choose to view orbitals or . 1076.64
vibrations (if calculated in the previous step) ( 1135.95
PR
Measurements can be made by double clicking on ¥
an atom 1o start and stop a measurement. Single 1 . m

click on intermediate atoms to measure angles
To perform additional calculations using this
molecule click "Do More Calculations”

To perform calculations on a new molecule

the Submit Tab at the top. Label Atoms

& ~ 7ZWE N6 e57aMm [
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ONLINE SOFTWARE LAIN

NWCHEM ONLINE

EMSL Arrows is a revolutionary
approach to materials and chemical
simulations that uses NWChem and
chemical computational databases
to make materials and chemical
modeling accessible via a broad
spectrum of digital communications
including posts to web APIs, social

networks, and traditional email.

https://arrows.emsl.pnnl.gov/api/expert

3D Perjodic Editor 3D Molecular And Reaction Editor Expert Editor Microsoft Quantum Editor EMSL Aerosol Workshop Editor Manual

Enter an esmiles, esmiles reaction, or other Arrows input, then push the "Run Arrows" button.

Run Arrows

Appand SMILES from JSME Molecular Edior | | Reaction on | no himi5 | [ Clear Emal Sub
I [ [ [ [ [ [
[ T water (default
| LT ‘

(@] m [P -RE] ¥ Hvxon
-EB==~A000000Fr%
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ain Jmol untuk Penguatan Reg
Submikmskopls pada Perkuliahan Kim
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