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Abstract. Defect-free dislocation channel formation has besorted to promote plastic
instability during tensile testing via localizedaptic flow, leading to a distinct loss of ductility
and strain hardening in many low-temperature iatdl materials. In order to study the
underlying mechanisms governing dislocation charmwelth and formation, the channel
formation process is modeled via a simple stoctatislocation-jog process dependent upon
grain size, defect cluster density, and defect dzglocations traverse a field of defect clusters
and jog stochastically upon defect interactionyiolg channels of low defect-density. Based
upon prior molecular dynamics (MD) simulations ameitu experimental transmission electron
microscopy (TEM) observations, each dislocationoenter with a dislocation loop or stacking
fault tetrahedron (SFT) is assumed to cause complaetorption of the defect cluster, prompting
the dislocation to jog up or down by a distanceadt half the defect cluster diameter. Channels
are predicted to form rapidly and are comparableefmorted TEM measurements for many
materials. Predicted channel widths are found tmbst strongly dependent on mean defect size
and correlated well with a power law dependencel@fiect diameter and density, and distance
from the dislocation source. Due to the dependesfcenodeled channel width on defect
diameter and density, maximum channel width is ipted to slowly increase as accumulated
dose increases. The relatively weak predicted dipere of channel formation width with
distance, in accordance with a diffusion analogylies that after only a few microns from the
source, most channels observed via TEM analysesnoiagppear to vary with distance because
of limitations in the field-of-view to a few micrenFurther, examinations of the effect of the so-

called “source-broadening” mechanism of channehédiron showed that its effect is simply to
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