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We present a recent powerful strategy[1-4] to elucidate the 

mechanistic details of reconstructive phase transitions at the 
experimental temperature and pressure. We implement molecular 
dynamics simulations, starting from putative intermediates worked out 
with a topological approach[2,5], and obtain a first dynamic trajectory. 
A path sampling scheme [6] is applyed on top of this, which allows 
driving the system towards the most probable transition route. 

With this scaffolding we are able to discriminate between many 
mechanisms suggested for the B1-B2 transition in ionic compounds. 
For NaCl we find the Hyde&O'Keeffe mechanism to be favored. 
Furthermore, the process starts at a single ionic site , followed by layer 
displacement and setup of an interface of B33 structure between 
regions of B1 and B2 structure.  With many variations on the form and 
on the propagation of the interface, the mechanism dominates in the 
compound class of alkali halogenides.  

The approach opens new simulation scenariois at a level of detail 
that was not accessible up to now. Furthermore it allows 
discriminatingbetween many possible mechanisms in favor of the 
most probable, real mechanism. 

 
[1] Zahn D., Leoni S. , Phys. Rev. Lett., 2004, 92, 250201. [2] Leoni S., Zahn 
D., Krist Z., Phys. Rev. Lett., 2004, 219, 339. [3] Zahn D., Leoni S., Krist Z., 
Phys. Rev. Lett., 2004, 219, 345. [4] Zahn D., Hochrein O., Leoni S., Phys. 
Rev. Lett., submitted. [5] Leoni S., Nesper R., Acta Cryst., 2000, A56, 383. [6] 
Bolhuis.P., Dellago C., Chandler D., Faraday Discuss., 1998, 110, 421. 
Keywords: first order, nucleation, intermediates 
 


