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Purpose of the visit:

To study the freezing of supercooled water in the presence of a static electric field using transition path sampling (TPS) computer simulation. This method has the great advantage over the methods previously used to study the system in that it yields dynamically correct trajectories without the prior knowledge of specific order parameters. The effect of an external electric field on the freezing of model water was to be studied in these computer simulations.

Description of the work carried out during the visit:

My work got delayed in the beginning, I could go to Vienna in August 2010 instead of the planned July start. I spent the first 4 weeks of the 8 week grant there, starting to adapt my MD program code for the TPS simulation, i.e. to merge my old code written in FORTRAN, with the newer code developed in Christoph Dellago's group in Vienna and written in C. My weak skills in C programming hindered the success, but I got help from the host. In September however tuition started in my university and I had much more teaching responsibilities since then than I anticipated and could not return to Vienna as many times and as long as I wanted and the project needed. I could only go for 2 days per month and in not even every month. Most of the work carried out during the visit was the development of the code and performing the test runs for the simulation. 

The production runs on the main computer cluster in Vienna can also be submitted and supervised over the internet. For the final data analysis and discussions on the final form of the paper one or two short visits will be enough in the near future.

(Times of visit in Vienna: 

2010: August 4 weeks, September 2 days, October 4 days, November 4 days, December 4 days

2011: January 2 days, March 3 days, April 2 days, May 2 days, June 2 days, September 2 days, November 2 days)

Description of the main results obtained:

There is a working program now for the simulation of the freezing phase transition of supercooled water. An important technical problem could also be solved (with the help of Philip Geisler, a PhD student in the Dellago group in Vienna) in the simulation, namely the characterization of local structure and the assignment of these local structures (emerging ice nuclei) to the different ice crystal structures. (It is rather difficult to find the difference between the distorted cubic and hexagonal ice I structures.) 

This Exchange Visit Grant from SimBioMa was an essential help to quick-start our cooperation between the University of West-Hungary in Szombathely and the University of Vienna.

Future collaboration with host institution:

We submitted a proposal in May 2010 to the Austrian and Hungarian funding agencies (ÖAD/NKTH) for a bilateral cooperation on this subject for the years 2011 and 2012. The decision on the research grant should have been made more than a year ago, but due to restructuring of the agency in Hungary, it is still undecided. Hopefully, decision will be made in the near future, and we might get funding for the cooperation for the years 2012 and 2013. 

Projected publications/articles resulting or to result from the grant:

We are about to publish a research paper in an international journal on the subject. The paper is in preparation. The name of the funding agency and the grant number will be put in the acknowledgements and a reprint sent to the agency once the paper gets published.

Other comments:

I want to express my gratitude for the funding of the research project. It has been a great fun to work together with Christoph Dellago and the members of his research group.
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