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Since	
   the	
   iniAal	
   discovery	
   of	
   skyrmion	
   laEces	
   in	
   chiral	
   magnets	
   [1],	
   there	
   has	
   been	
   a	
  
tremendous	
   growth	
   in	
   this	
   field	
   as	
   an	
   increasing	
   number	
   of	
   compounds	
   are	
   found	
   to	
   have	
  
extended	
  regions	
  of	
  stable	
  skyrmion	
   laEces	
  [2]	
  even	
  close	
  to	
  room	
  temperature	
  [3].	
   	
  These	
  
systems	
  have	
  significant	
  promise	
  for	
  applicaAons	
  due	
  to	
  their	
  size	
  scale	
  and	
  the	
  low	
  currents	
  
or	
  drives	
  needed	
  to	
  move	
  the	
  skyrmions	
  [4].	
   	
  Another	
  interesAng	
  aspect	
  of	
  skyrmions	
  is	
  that	
  
the	
   equaAons	
   of	
   moAon	
   have	
   significant	
   non-­‐dissipaAve	
   terms	
   or	
   a	
   Magnus	
   effect	
   which	
  
makes	
  them	
  unique	
  in	
  terms	
  of	
  collecAve	
  driven	
  dynamics	
  as	
  compared	
  to	
  other	
  systems	
  such	
  
as	
   vortex	
   laEces	
   in	
   type-­‐II	
   superconductors,	
   sliding	
   charge	
   density	
   waves,	
   and	
   fricAonal	
  
systems.	
  	
  We	
  examine	
  the	
  driven	
  dynamics	
  of	
  skyrmions	
  interacAng	
  with	
  random	
  and	
  periodic	
  
substrate	
  potenAals	
  using	
  both	
  conAnuum	
  based	
  modelling	
  and	
  parAcle	
  based	
  simulaAons.	
  In	
  
clean	
  systems	
  we	
  examine	
  the	
  range	
  in	
  which	
  skyrmion	
  moAon	
  can	
  be	
  explored	
  as	
  a	
  funcAon	
  
of	
   the	
  magneAc	
  field	
  and	
  current	
  and	
  show	
  that	
   there	
  can	
  be	
  a	
  current-­‐induced	
  creaAon	
  or	
  
destrucAon	
   of	
   skyrmions.	
   In	
   systems	
   with	
   random	
   pinning	
   we	
   find	
   that	
   there	
   is	
   a	
   finite	
  
depinning	
   threshold	
   and	
   that	
   the	
   Hall	
   angle	
   shows	
   a	
   strong	
   dependence	
   on	
   the	
   disorder	
  
strength.	
  We	
  also	
  show	
  that	
  features	
  in	
  the	
  transport	
  curves	
  correlate	
  with	
  different	
  types	
  of	
  
skyrmion	
  flow	
   regimes	
   including	
   a	
   skyrmion	
   glass	
   depinning/skyrmion	
  plasAc	
   flow	
   region	
   as	
  
well	
  as	
  a	
  transiAon	
  to	
  a	
  dynamically	
  reordered	
  skyrmion	
  crystal	
  at	
  higher	
  drives.	
  We	
  find	
  that	
  
increasing	
   the	
   Magnus	
   term	
   produces	
   a	
   low	
   depinning	
   threshold	
   which	
   is	
   due	
   to	
   a	
  
combinaAon	
   of	
   skyrmions	
   forming	
   complex	
   orbits	
   within	
   the	
   pinning	
   sites	
   and	
   	
   skyrmion-­‐
skyrmion	
   scaZering	
   effects.	
   If	
   the	
   skyrmions	
   are	
   moving	
   over	
   a	
   periodic	
   substrate,	
   with	
  
increasing	
   drive	
   the	
   Hall	
   angle	
   changes	
   in	
   quanAzed	
   steps	
   which	
   correspond	
   to	
   periodic	
  
trajectories	
  of	
  the	
  skyrmion	
  that	
  lock	
  to	
  symmetry	
  direcAons	
  of	
  the	
  substrate	
  potenAal.	
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