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Step 1: Relax the structure. 

The input file has been prepared for you in the file benzene.relax.fdf
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Step 1: Relax the structure. 

The input file has been prepared for you in the file benzene.relax.fdf

siesta  benzene.relax.fdf > benzene.relax.out
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Step 2: Compute the IFCs

There is already a prepared input file with the relaxed structure. 
In principle, you should copy the relaxed coordinates and unit cell from the benzene.XV 
obtained in the previous step.

benzene.ifc.fdf
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Step 2: Compute the IFCs

There is already a prepared input file with the relaxed structure. 
In principle, you should copy the relaxed coordinates and unit cell from the benzene.XV 
obtained in the previous step.

benzene.ifc.fdf

siesta < benzene.ifc.fdf > benzene.ifc.out
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Step 3: Compute the dynamical matrix at Gamma

In the case of a molecule, only the Gamma point is relevant. It is specified in the same way as 
to compute the electronic band structure, in the same file benzene.ifc.fdf

vibra < benzene.ifc.fdf > vibra.out
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Step 4: Visualize the normal modes:

Needed files:

● benzene.XV

● benzene.vectors

You need to specify:
●  units of lattice vectors(Angstroms or Bohr)
● the zero of the coordinates 
● the unit cell lattice vectors
● modes to visualize (the first and the last)
● the amplitude 
● the steps of the animation

It is already done in vib2xsf.dat for you. Run: vib2xsf < vib2xsf.dat

*By  Andrei Postnikov
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Step 5: XCrysden

Output files:

● Benzene.Mode_*.XSF:  contains a static structures (as in .XV), with arrors 
added to each atom to indicate displacement pattern.

● Benzene.Mode_*.AXSF: contains the animation of a phonon, for a defined  
amplitude and number of steps.
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Step 5: XCrysden

Output files:

● Benzene.Mode_*.XSF:  contains a static structures (as in .XV), with arrors 
added to each atom to indicate displacement pattern.

● Benzene.Mode_*.AXSF: contains the animation of a phonon, for a defined  
amplitude and number of steps.
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Step 5: XCrysden

Output files:

● Benzene.Mode_*.XSF:  contains a static structures (as in .XV), with arrors 
added to each atom to indicate displacement pattern.

● Benzene.Mode_*.AXSF: contains the animation of a phonon, for a defined  
amplitude and number of steps....And have fun!



TitleVibrational Modes of Benzene Molecule

Roberta Farris First steps with SIESTA: from zero to hero (2023) 9

Results: examples of two modes…. 
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