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In-situ syncrotron observations of loaded pre-cracked silicon single crystals at high temperature allowed for a better understanding of the conditions for dislocation nucleation and development and, consequently, a better comprehension of the origins of the brittle to ductile transition. For a given load rate it can be considered that when the test is accomplished at transition temperature there is a balance between increase of applied stress and increase in the number of dislocations emitted generating a stress field opposed to the applied and causing a retardation of the critical rupture condition given by Kef = KIC. Such phenomenon occurs due to the interaction between the stress fields from the crack and the dislocations (shielding). It has been observed that the dislocations are emitted preferably from defects on the crack tip, heterogeneously, which involves the introduction of the crack tip quality as a supplementary parameter. Furthermore, it is shown that in the absence of dislocation emission a variation of the notch curvature radius can occur, which recalls the interest for the crack tip blunting based models. This geometric variation of the crack tip can occur either by plastic deformation, caused by the emergence of dislocations on the crack tip when  these are located in preferred planes, or by superficial atomic diffusion which occurs preferably on the highly stressed surface. Experimental results show that, when the crystalline perfection is sufficient, the dislocation nucleation can be inhibited. This supposes that the brittle to ductile transition temperature measurements taken to this date are approximate  and that this is not an intrinsic characteristic of the material. Pre-cracked specimens were loaded at high temperature (650  to 800o C) during a period that varied from a few minutes to a few hours and then ruptured at room temperature: the observed toughness increase (K is quantified and depends on the applied load and on the time of heat treatment.. 
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