
Scientific Achievement  
Experiments	  and	  theory	  demonstrate	  that	  increasing	  
alloy	  chemical	  complexity	  profoundly	  reduces	  thermal	  
and	  electronic	  conduc6vity,	  as	  well	  as	  suppresses	  defect	  
produc6on	  and	  damage	  accumula6on	  in	  complex	  alloys.	  

Significance and Impact 
Exploi6ng	  extreme	  chemical	  disorder	  of	  equiatomic	  mul6-‐
component	  solid-‐solu6on	  alloys	  provides	  a	  new	  design	  
paradigm	  for	  radia6on-‐tolerant	  materials	  for	  energy.	  

Research Details  
−  Ion	  channeling	  experiments	  on	  ion-‐irradiated	  Ni,	  NiCo,	  NiFe	  

and	  NiCoFeCr	  show	  a	  significant	  reduc;on	  of	  damage	  as	  alloy	  
complexity	  is	  increased.	  

−  Ab	  ini%o	  electronic	  structure	  calcula;ons	  and	  transport	  
measurements	  reveal	  orders	  of	  magnitude	  reduc;ons	  in	  
electronic	  and	  thermal	  conduc;vi;es.	  

−  The	  confined	  energy	  dissipa;on	  modifies	  irradia;on-‐induced	  
atomic	  processes	  and	  increases	  annealing	  of	  the	  defects.	  	  
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(Top)	  Increased	  majority	  spin	  electronic	  
structure	  broadening	  of	  NiCoFeCr	  
rela;ve	  to	  NiFe	  in	  equiatomic	  solid-‐
solu;on	  alloys	  with	  increasing	  
complexity.	  Note	  the	  lack	  of	  disorder	  
broadening	  in	  NiFe.	  (Boeom)	  Reduced	  
defect	  produc;on	  as	  alloy	  disorder	  
increases.	  	  
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