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▪ Gaussian is a general purpose electronic structure package for use in 

computational chemistry. 

▪ Most widely used computational chemistry package. The latest release 

is Gaussian16 Rev C.01

▪ Vendor’s website: http://www.gaussian.com
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❑Methods:

• Semiempirical: MNDO, AM1, PM3 etc.

• HF: restricted/unrestricted 

• DFT: many pure/hybrid functionals

• MP: 2nd-5th order

• CI: single and double

• CC: single, double, triples contribution

• High accuracy methods: Gn, CBS, etc.

• MCSCF: including CASSCF

• MM: AMBER, Dreiding, UFF force field

• EOM-CCSD with analytic gradient

• DFTB and DFTBA methods

Gaussian 16 Functionality

❑Types of calculation:

• Gradients/Geometry optimizations

• Frequencies (IR/Raman, NMR, etc.)

• Transition state search

• IRC for reaction path

• Excited state calculation

• Spin-orbit coupling

• Several solvation models (PCM, 
SMD,etc), NonEquilibrium solvent 
model

• Two and three layer ONIOM model

• B-O molecular dynamics



Gaussian Input File Structure

▪ .com,.inp, or .gjf (Windows version)

▪ Free format, case insensitive

▪ Spaces, commas, tabs, forward slash as 

delimiters between keywords

▪ ! as comment line/section

▪ Divided into sections (in order)

• Link 0 commands (%)

• Route section – Type of calculation

• Title

• Molecular specification

• Optional additional sections

%nproc=8 !Link 0 section

%mem=2GB

%chk=water.chk 

# HF/6-31G(d) opt freq !Route section

!Blank line

water energy   !Title section 

!Blank line

0 1 !Charge & multiplicity

O -0.464 0.177 0.0 !Geometry in Cartesian Coordinate

H -0.464 1.137 0.0 

H 0.441 -0.143 0.0 

!Blank line at the end

Input File – Example 

%nproc=8 !Link 0 section

%mem=2GB

%chk=water.chk 

# HF/6-31G(d) opt freq !Route section

!Blank line

water energy   !Title section 

!Blank line

0 1 !Charge & multiplicity

O !Geometry in Z-matrix Coordinate

H 1 oh

H 1 oh 2 hoh

Variable:

oh = 1.0

hoh = 120.0

!Blank line at the end



Molecular modeling and visualizer
Generate Cartesian Coordinate

❑For Small molecules:

• Avogadro

• Gaussview

• Jmol

• Molekel

• Molden

❑ For Biomolecules:

• VMD

• PyMOL

• Chimera



Input File – Keyword Specification
in 

the Route Section

▪ Keyword line(s) – specify calculation type and other job options

▪ Start with # symbol in the route section 

▪ Can be multiple lines

▪ Terminate with a blank line

▪ Format

• keyword=option

• keyword(option)

• keyword(option1,option2,…)

• keyword=(option1,option2,…)

▪ User’s guide provides list of keywords, options, and basis set notion

https://gaussian.com/keywords/
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Create login in PARAMSHAKTI 
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UNIX : Concepts and Applications | 4th Edition by Sumitabha Das

Connect with PARAMSHAKTI
Remote System Access 

Linux OS:
❑ ssh command to login/access from terminal
❑ sftp/scp command to copy file and directory 
❑ vi command for editing file

ssh –p 4422 user1@paramshakti.iitkgp.ac.in
scp -P 4422 user2@hostname:[address2] user1@paramshakti.iitkgp.ac.in:[address1] 

Windows OS:
❑ login via ssh from Putty, MobaXterm, Tera Term etc.
❑ copy file between servers using FileZilla, WinSCP etc.  

✓ Connect PS through ssh via port 22 (Inside Campus) or 4422 (Outside Campus)

https://www.amazon.in/UNIX-CONCEPTS-APPLICATIONS-Sumitabha-Das/dp/0070635463/ref=sr_1_1?qid=1637663505&qsid=257-8880275-4845709&refinements=p_27%3ASumitabha+Das&s=books&sr=1-1&sres=0070635463%2C9387886077%2C0070262217%2C9390385784%2CB08CRXVCQZ%2C0070446873%2CB077W8P39D%2CB0974HH53N%2C0070157456%2CB07Y2ZPKWF%2C0073376205%2C0072520426%2C0071086293%2C0072405007%2CB07WXJ89Y5%2CB082R3FXVX
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[user@hostname ~]$ module avail                        # lists all the available modules

[user@hostname ~]$ module load apps/gaussian/16/gnu  # load modules the gaussian with gnu compilers into 

your environment

[user@hostname ~]$ module unload apps/gaussian/16/gnu # remove all environment related to 

apps/gaussian/16/gnu

Serial/Minimal batch script for Slurm Workload manager:

Job-file/batch-script

#!/bin/bash
#SBATCH -J job_name # name of the job
#SBATCH -p standard-low # name of the partition: available options "standard,standard-low,gpu,gpu-low,hm"
#SBATCH -t 01:00:00 # walltime in HH:MM:SS, Max value 72:00:00
#SBATCH --nodes=1                    # number of nodes (-N) should be 1 for serial)
#SBATCH -n 1 # no of processes

#list of modules you want to use, for example
module load apps/gaussian/16/gnu 

#name of the executable
exe=g16 # name of the executable

#run the application
$exe input.com 

#
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#run the application
$exe input.com 

Batch script for parallel gaussian job:

[user@hostname ~]$ vi job_name.sh

#!/bin/bash
#SBATCH -J job_name #Job name(--job-name)
#SBATCH -o %j-out-myjob #Name of stdout output file(--output)
#SBATCH -e %j-err-myjob #Name of stderr error file(--error)
#SBATCH -p standard-low #Queue (--partition) name
#SBATCH –N 1 #number of nodes should be 1 for g16 without linda)
#SBATCH -n 10 # Number of procs
#SBATCH -t 72:00:00 # specifies walltime(--time maximum duration)of run
#SBATCH --mem=10000 # Memory per node specification is in MB. It is optional.
#SBATCH --mail-user=user@email.com # user email ID where job status info will be sent
#SBATCH --mail-type=ALL # Send Mail for all type of event regarding the job

# list of modules you want to use, for example
module load apps/gaussian/16/gnu 

# name of the executable
g16root="/home/apps"
GAUSS_SCRDIR="/scratch/$USER/gaussian"
export g16root GAUSS_SCRDIR
. $g16root/g16/bsd/g16.profile
exe=g16

# Executables along with right Parameters and right input files
#mpirun -bootstrap slurm -n $SLURM_NTASKS $exe < input.com > output.log

$exe input.com

[user@hostname ~]$ sbatch job_name.sh
[user@hostname ~]$ Submitted batch job 546965

#



Monitor Jobs Status
by 

SLURM WORKLOAD MANAGER 

[user@hostname ~]$ squeue # lists all the submitted jobs

[user@hostname ~]$ scontrol show jobid <job id>                     # Show the details of the job

[user@hostname ~]$ scancel <job id>                      # Kill a job 

http://www.hpc.iitkgp.ac.in/HPCF/jobControl

https://slurm.schedmd.com/tutorials.html

https://slurm.schedmd.com/documentation.html

http://www.hpc.iitkgp.ac.in/HPCF/jobControl
https://slurm.schedmd.com/tutorials.html
https://slurm.schedmd.com/documentation.html


Monitor Jobs Status

[user@hostname ~]$ less job-name.log 



Gaussian 16 on CPUs

https://gaussian.com/g16new/

https://gaussian.com/g16new/


Thank You 


