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Abstract SLAC's Advanced Com putations Depar tm ent (ACD) has developed the para l lel  3D Fin i te
Elem ent electrom agnetic Par ticle-In-Cel l  code Pic3P. Designed for  sim ulations of
beam -cavi ty in teractions dom inated by space charge effects, P ic3P so lves the com plete
set o f Maxwel l 's equations sel f-consistently and includes space-charge, retardation and
boundary effects from  fi rst pr incip les. Higher-order  Fin i te Elem ent m ethods wi th  adaptive
refinem ent on conform al  unstructured m eshes lead to  h igh ly efficient use of
com putational  resources. Massively para l lel  processing wi th  dynam ic load ba lancing
enables large-scale m odel ing of photo in jectors wi th  unprecedented accuracy, a id ing the
design and operation of next-generation  accelerator  faci l i ties. Appl ications include the
LCLS photo in jector  and the ILC Polar iz ed SRF Gun.
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