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• Standard methods for calculating phonons.

Frozen phonon method

Direct method 

Linear response 

All quasi harmonic methods !
(quasi = only the effect of the thermal-expansion is taking into 

account when calculating the phonon frequencies           )ωqs



PROBLEMS !!
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The Self Consistent Ab Initio 
Lattice Dynamical (SCAILD)

Method
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Alternative Perspective:
Dynamical Stabilization By Phonon-Phonon Interaction



1) Calculate starting guess

2) Calculate atomic displacements

4) Calculate new frequencies

3) Calculate forces
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The mean-field frequencies
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Results 

Phys. Rev. Lett. 1000, 095901 (2008)
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Experiment
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BCC Fe up to Earth Inner Core Conditions
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Some Benchmark Calculations



T= 0 K
Calc.
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T=300K, SCAILD Calc. 



Cubic 
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Future developments:

• Free energies, Calc. Running! 

• Phonon lifetimes, Calc. Running!



http://web.mac.com/petros.souvatzis/Webbplats_2/SCAILD.html

How do I get access to the scaild code?

Send me an email (petros.souvatzis@fysik.uu.se)
requesting a password, then go to:

And download!



THANK YOU!

The Grandfather of Olivia Newton John (Max Born)




