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a b s t  r  a c t  

Defect evolution  under  irradiation  is investigated  in  a set of single-phase  concentrated  solid  solution  

alloys  (SP-CSAs) containing  Ni with  Co, Fe and/or  Cr. We show  that  atomic  segregation  of Ni  takes place 

already  at very  early  stages of radiation  damage in  the  2…4 element  SP-CSAs containing  Fe or Cr, well  

below  1 dpa. We arrive  at this  conclusion  by following  the  evolution  of positron  annihilation  signals as a 

function  of irradiation  dose in  single  crystal  samples, complemented  by molecular  dynamics  simulations  

in  the  same model  systems for  high  entropy  alloys  (HEAs). This manifestation  of short-range  order  calls 

attention  to  composition  ”uctuations  at the  atomic  level  in  irradiated  HEAs. Ion irradiation  may induce  

short-range  order  in  certain  alloys  due to  chemically  biased elemental  diffusion.  The work  highlights  

the  necessity of updating  the  assumption  of a totally  random  arrangement  in  the  irradiated  alloys, even 

though  the  alloys  before irradiation  have random  arrangements  of different  chemical  elements.  
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1. Introduction  

Endeavors of improving  the  performance  of structural  materi-  

als for  nuclear  energy applications  have been a constant  effort  for  

many  decades, including  improvements  in  mechanical  properties,  

corrosion  resistance and radiation  tolerance.  Increasing  demands 

for  energy and the  requirement  of safe operations  of power  plants  

that  produce  it  have raised the  need for  innovative  material  discov-  

eries of structural  alloys  that  can withstand  extreme  reactor  en-  

vironments  of high  temperature  and harmful  radiation  ”ux.  New, 

non-intrusive,  non-traditional  metallic  alloys  that  would  meet  all  
requirements  of structural  materials  over  desired  life  times  are 

highly  wanted.  

The development  of metallic  alloys  is arguably  one of the  ev- 

erlasting  advances of humankind.  In the  long  history  of alloy  de- 
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