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Arrived	  at	  BNL	  March	  2018	  Polarized	  3He	  ions	  in	  RHIC	  anLcipated	  in	  early	  2020s	  



Polarized	  3He	  Ions	  in	  RHIC	  
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Neutron	  Spin	  Structure	  FuncLon	  
g1n(x,Q2)	  
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Neutron	  polarizaLon:	  87%	  
Proton	  polarizaLon:	  	  	  	  2.7%	  

•  With	  successful	  realiza6on	  of	  70%	  polarized	  3He	  ion	  beam	  in	  EIC,	  precision	  	  
	  	  	  	  	  measurement	  of	  g1n(x,Q2)	  should	  be	  a	  goal	  with	  a	  day-‐1	  detector	  
•  Aim	  should	  be	  to	  test	  Bjorken	  Sum	  Rule	  with	  unprecedented	  precision	  
•  Will	  require	  technical	  development	  of	  Siberian	  Snakes	  and	  high	  energy	  3He	  	  
	  	  	  	  	  polarimeter	  in	  RHIC	  
•  In	  spin-‐dependent	  DIS	  if	  one	  tagged	  the	  spectator	  proton	  and	  deuteron,	  could	  	  
	  	  	  	  	  one	  access	  the	  spin	  structure	  func7ons	  of	  the	  deuteron	  and	  proton,	  respec7vely?	  
	  

Rest	  frame	  of	  the	  3He	  nucleus	  



RHIC	  momenta	  
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R.B.	  Wiringa	  et	  al.,	  Phys.	  Rev.	  C	  89,	  024305	  (2014)	  



QuesLons	  
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Tagged	  protons	  and	  deuterons	  	  
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Summary	  
•  Our	  perspec6ve	  on	  spin-‐dependent	  DIS	  from	  few-‐body	  
nuclei	  is	  all	  based	  on	  these	  targets	  being	  in	  their	  rest	  frame.	  	  

•  Calcula6ons	  of	  spin-‐dependent	  DIS	  in	  the	  EIC	  frame	  are	  
needed.	  	  

•  T.W.	  Donnelly:	  approach	  is	  to	  calculate	  spin-‐dependent	  
interac6on	  in	  nuclear	  rest-‐frame	  and	  boost	  to	  EIC	  frame.	  

•  Donnelly	  and	  Sofiaf	  have	  done	  this	  for	  e-‐p	  elas6c:	  
	  	  	  	  	  	  Phys.	  Rev.	  C	  84,	  14606	  (2011)	  
•  Sizable	  effects	  on	  spin	  when	  boos6ng.	  	  
•  If	  needed,	  boosted	  3He	  spin	  structure	  in	  collider	  frame	  
could	  be	  measured	  at	  RHIC	  once	  polarized	  3He	  become	  
available.	  
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