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Computational details 

• Molecular Dynamics simulation using the Gromacs 4.5 package. 
[B. Hess, C. Kutzner, D. Van der Spoel and E. Lindahl, J. Chem. Theory Comput. 4, 435 (2008).] 

 

• TIP4P/2005 forcefield and comparisons to TIP4P/2005f and SPC/E. 
 [J. L. F. Abascal and C. Vega, J. Chem. Phys., 2005, 123, 234505.] 
 [M. A. Gonzalez and J. L. F. Abascal, J. Chem. Phys., 2011, 135, 224516.] 

 [H. J. C. Berendsen, J. R. Grigera and T. P. Straatsma, J. Phys.Chem., 1987, 91, 6269–6271.] 

 

• 512 molecules system at T=298 and =0.9979 g / cm3. 

 

• 1000 uncorrelated configurations were analyzed to obtain significant statistics. 

 

• Euler angles analysis were made using ANGULA* software. 
*[See http://gcm.upc.edu/members/luis-carlos/luis-carlos-pardo] 



Euler Angles 



Positional order 



Positional order 



Positional order 
How to quantify the difference between donors and acceptors? 



I for atio  theory has a  a swer… 
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*Kullback-Leibler divergence 
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*Kullback-Leibler divergence 

It is assymmetric 



I for atio  theory has a  a swer… 

*Kullback-Leibler divergence 

But you can define the symmetrized function 



I for atio  theory has a  a swer… 

*Kullback-Leibler divergence 

and dividing by the associated entropy of the maps 



The result is… 
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Orientational order 
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Lets study the relative dipole orientation 
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What does this mean? 
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What does this mean? 



What about going beyond the first 

hydration shell? 
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What about going beyond the first hydration 

shell? 



Finally, they did the work 

•Luis Carlos Pardo, GCM, UPC 

 

•Sebastian Busch, Helmholtz-Zentrum Geesthacht  

 
•Elvira Guardia, SIMCON, UPC 

 

•Josep Lluis Tamarit, GCM, UPC 



Different phases of water 





In 2008, a new phase of water was obtained from 

computer simulations: 
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Experimental TIP4P/2005 
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Lets try to reproduce it… 



We start with a complete random configuration 

T= 440K 

P= 8GPa 



Cooling from plastic at 7GPa 



Cooling from plastic at 7GPa 



Cooling from plastic at 7GPa 



Some preliminary results: Basic properties 



Static 



Dynamics 



Some preliminary results: Positional ordering 



Ice  T=340K, P=7GPa 



Plastic Ice  T=440K, P=8GPa 



Liquid T=440K, P=8GPa 



Plastic Ice  T=440K, P=8GPa                         Liquid T=440K, P=8GPa 



Spatial distribution function 

Liquid at 440K, 8GPa Plastic at 440K, 8GPa Ice at 340K, 7GPa 



To leave you go for a coffee, a water hydration 

example: 
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Spatial distribution function of water on the surface 

Fullerene – C60 Fullerol – C60 (OH)20 



The experiments were fun with them 



THANKS FOR LISTENING 






