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In an earlier series of works [1] we reported the results of molecular dynamics simulation of relaxation of the self-trapped exciton (STE) in several alkali halides using limited size clusters. In some alkali halides, such as KBr, Frenkel defect pair was created very fast, within one pico second at 10K, while in others such as NaCl and NaBr off-center STEs were created. More recent work on NaCl [2] using larger clusters (621 atoms) reported equally fast Frenkel pair creation with modest rise of temperature to around 40K. 

In the present work we present new results based on a much larger size cluster of 1055 atoms. Main effort has been made for NaCl between 15K and 65K nominally. The principal results are as follows. (1) At 15K only off-center STE resulted for all initial atomic configurations of the crystal ground state. (2) Branching between the off-center STE and Frenkel defect pair occured at 25K and above, depending on the initial atomic configurations used. (3) For 35K-55K strongly delayed Frenkel pair productions were obtained, together with the normal fast pair production. The delayed events took several pico-seconds. (4) Examination of the cation and anion motions offered insight on the mechanism of barrier opening leading to Frenkel pair creation. 
Here is our overall view regarding the various channels of defect creation. (1) There is the fast dynamic channel in which the first attempt to overcome the barrier is successful at very low temperature, as in KBr. (2) Then, there is the temperature dependent fast channel. This is studied in most detail for NaCl, but is believed to be more general [3]. According to our present work this process either succeeds in the first attempt, or after a finite number of attempts, as in NaCl at 35K. The delayed events seem to take place within certain temperature range, such as between 35K and 65K in NaCl. In [2| we suggested the temperature dependent fast events as examples of stochastic resonance. Repeated unsuccessful attempts at low temperature become successful with a modestly raised temperature in a sharp resonance-like fashion. (4) The slow thermally activated channel is not accessible to the present MD approach. We conjecture that at temperatures above 150K or more the strong thermal fluctuation of atomic positions hinders clean dynamic ejection of the hole center which have been seen at intermediate temperatures. Instead, it may lead to the creation of off-center STEs of varying degree of shift. These species are likely to undergo further separation of the hole center from the excited electron by classical thermal diffusion. This is possibly the process leading to the slow thermally activated defect pair creation. Such behavior at temperatures higher than the sharp rise around 35K is in line with the notion of stochastic resonance.
*e-mail: akssong@sympatico.ca
References
1.
K. S. Song and C. L. Fu, J. Phys.-Condens. Matter 13 (2001) 2355


K. S. Song, Phys. Stat. Sol. (c) 2 (2005) 461

2.
R. T. Williams and K. S. Song, Surface Sci. 593 (2005) 89

3.
K. Tanimura and W. P. Hess, Phys. Rev. B 69 (2004) 155102

