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on the face where the trailing partial 
dislocation left it.  The detailed 
configuration of ledges depends on h as it 
can be seen in Fig. 6b-c.on h as it can be 
seen in Fig. 6b and c.  The case h=0, 
when the whole upper part of the SFT was 
shifted relatively the stacking fault of the 
lower base, can be interpreted as a 
creation of the minimum size ledges (see 
Fig. 6d).   
 
Experimentally observed formation of 
channels cleared from radiation-induced 

defects is characterised by many 
dislocations formed from the same source 
gliding in the same and close slip planes 
[12].  That means the same obstacle, i.e. 
SFT, can be cut many time by 
dislocations in the same and/or close slip 
planes.  We have investigated such 
cases and found that the result again 
depends on h.  For large h, e.g., when 
slip plane is close to the vertex, SFT 
cannot be damaged and it restores 
perfect configuration after every 
dislocation passes through.  In the case 
of small h, when ledges can be formed, 
the SFT can be broken into pieces 
separated proportionally of the number of 
dislocations passed.  An  example of  
configuration of a 2.5nm  SFT, containing  
45  vacancies, after  multiply  dislocation 

           cut is presented in Fig. 7.   
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Fig. 4 Dependence of the value of 
critical resolved shear stress 
against distance between the
dislocation glide plane and the base 
of a 4.1nm SFT simulated at T=10K.

 
Fig. 5 Dislocation line in the 
(111) slip plane at the critical 
stress for 4.1nm SFT cut at 
h=0.96nm at T=10K.  Gray 
circles are atoms with high 
energy and low coordination 
number, little crosses are atoms 
which are definitely in HCP 
environment. 
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Fig. 7 Configuration of 2.5nm (45 
vacancies) SFT 0) before and 1)-4) 
after interactions with the 
dislocation gliding through its 
centre.  The number near each 
configuration indicates how many 
time the dislocation passed through.
 

 
The first dislocation, Fig. 7-1 (the number of the configuration in Fig. 7 indicates how many dislocations 
passed through), created a pair of ledges described above whereas next dislocations shift the upper part 
of the SFT towards the Burgers vector direction.  In the case described the dislocations move from the 
right to the left.  The forth dislocation separates completely a small perfect SFT containing 21 vacancies 
and a 24 vacancies cluster with two parallel stacking faults, one of which is the former SFT base and the 
other one is created due to interaction.  We did not identify the structure of the lower cluster but it is 
definitely that of low binding energy and, therefore, should be either dissociated or transformed, e.g., to 
Frank loop, depending on time and temperature.  It is interesting to note that the upper part of the SFT is 
undamaged and this is consistent with experimental TEM observations during in-situ deformation of 
quenched and annealed gold [5].  
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Fig. 6 Configuration of 4.1nm SFT a) before and 
b)-d) after interaction with the dislocation gliding 
at different h : b) h = 0.96nm, c) h = 0.48nm and c) 
h = 0. 
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Conclusions and Future Work 
 
Interaction between a moving edge dislocation and stacking fault tetrahedra of size from 2.5 to 4.1 nm 
has been studied at atomic scale by molecular dynamics and statics techniques.  It was found that the 
critical resolved shear stress depends strongly upon the geometry of the interaction and the crystal 
temperature.  In general, CRSS decreases at higher temperature and larger distance, h, between the 
dislocation glide plane and the SFT base parallel to it.  Depending on h, the SFT can be damaged, or not.  
The damage includes creation of two ledges of opposite signs on the SFT’s faces cut by the moving 
dislocation.  Creation of ledges decreases the SFTs stability and can serve as an initiation of their 
dissolution.  The latter is observed commonly in in-situ deformation TEM experiments [4,5].  However, 
more detailed study is necessary for a full understanding of the atomic-scale mechanisms involved.  Note, 
that in general the damage of SFTs depends on its size and structure.  Thus a significant damage of 2nm 
SFT by an edge dislocation was reported in [8] and a complete absorption of overlapping non-perfect 
SFTs, formed in high-energy displacement cascade modeled in Cu, was observed in [13].  At least two 
other feature of SFT-dislocation interaction 1) TEM contrast of the SFT changes when dislocation 
approaches and it is restored when dislocation passes through and 2) when the lower (relatively to the 
slip plane in Fig. 1) part of an SFT disappears due to interaction whereas the upper one remains 
undamaged, were experimentally observed in gold [5] and are consistent with MD studies reported here.   
  
We admit that the SFTs studied here are more related to irradiation conditions, when the maximum of 
size distribution function is related to about 2.5nm, than to in-situ experiments, when the size of observed 
SFTs is of the order 25-50nm.  Such a considerable difference in size can lead to a difference in the 
mechanism of dislocation-DFT interaction.  Nevertheless, we conclude that some mechanisms described 
here are consistent with the available in-situ observations.  More atomic-scale studies are necessary to 
clarify effects involved in plastic instability and creation of cleared channels in irradiation and non-
irradiation conditions.  Particularly, those for a) screw dislocations, b) SFTs of larger size, when 
dislocation-SFT reaction may become closer to a dislocation-(stair rod) dislocation reaction, c) lower 
strain rates, when the time of the interaction became long enough to involve diffusion mechanisms and d) 
thin film conditions (as in in-situ TEM experiments where the specimen thickness is about 100nm), when 
the slow moving dislocation may serve as a channel for defect (vacancy) transport to close strong sinks, 
e.g., surface.   
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