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•  Spin	
  independent	
  Fragmenta0on	
  Func0ons	
  
•  Spin	
  dependent	
  Fragmenta0on	
  Func0ons	
  

SIDIS	
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Universality	
  ?	
  
Vacuum	
  vs	
  inside	
  a	
  nucleaon	
  ?	
  	
  



	
  Four	
  Types	
  of	
  Frag.	
  Func.	
  

•  Spin	
  independent	
  Fragmenta0on	
  Func0ons	
  

•  Spin	
  dependent	
  Fragmenta0on	
  Func0ons	
  
	
  	
  	
  	
  	
  	
  (i.e.	
  ini0al	
  quark	
  spin	
  to	
  final	
  hadron	
  azimuthal).	
  

•  Spin	
  Transfer	
  Fragmenta0on	
  Func0ons	
  	
  
	
  	
  	
  	
  	
  	
  (i.e.	
  ini0al	
  quark	
  spin	
  to	
  final	
  hadron	
  spin)	
  

•  Fragmenta0on	
  Func0on	
  of	
  Induced	
  hadron	
  polariza0on	
  
	
  	
  	
  	
  	
  (i.e.	
  unpolarized	
  quark	
  to	
  	
  polarized	
  final	
  hadron)	
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Semi-­‐inclusive	
  DIS	
  at	
  NLO	
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BELLE	
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SIDIS	
  HERMS	
  
Charged	
  Hadron	
  
Mul0plici0es	
  on	
  
a	
  Proton	
  Target	
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SIDIS	
  COMPASS	
  
Charged	
  Hadron	
  
Mul0plici0es	
  on	
  
a	
  Proton	
  Target	
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Projected	
  
precision	
  of	
  
JLab-­‐12	
  GeV	
  
sidis	
  
measurements	
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 Spin dependent frag. Func.  
to	
  access	
  quark	
  transversity	
  distribu>ons	
  …	
  

•  Transversity	
  distribu0on	
  is	
  chiral-­‐-­‐odd,	
  not	
  accessible	
  through	
  inclusive	
  deep-­‐
inelas0c	
  scabering.	
  Need	
  to	
  be	
  combined	
  with	
  another	
  chiral-­‐odd	
  object,	
  i.e.	
  
Collins	
  fragmenta0on	
  func0on.	
  

Through	
  target	
  single	
  spin	
  asymmetry	
  in	
  semi-­‐inclusive	
  DIS.	
  	
  
J.C.	
  Collins,	
  NPB	
  396,	
  161(1993).	
  

Collins	
  frag.	
  fun.	
  can	
  be	
  accessed	
  in	
  	
  e+e-­‐	
  collisions	
  	
  
(BELLE	
  experiment	
  at	
  KEK).	
  

Xiaodong	
  Jiang@LANL	
  4/28/2011	
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STAR	
  2006	
  Preliminary	
  p+p	
  -­‐>	
  hadron	
  azimuthal	
  distribu>on	
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Di-­‐hadron	
  Correla>on	
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The	
  puzzle	
  of	
  large	
  
induced	
  polariza>on	
  
of	
  hyperon	
  in	
  p+p	
  

p+ p → Λ↑ +X

ISR	
  data	
  



Induced	
  Hyperon	
  
Polariza0on	
  

p+ p → H
↑ +X



LeO-­‐Right	
  Asymmetry	
  of	
  Lambda	
  
E704.	
  PRL	
  75,	
  3073(1995).	
   p↑ + p → Λ +X



DNN:	
  Transverse	
  Spin	
  Transfer	
  to	
  Lambda	
  

E704:	
  PRL	
  78,	
  4003	
  (1997)	
  

p↑ + p → Λ↑ +X
(transversity)*(final-­‐spin	
  dependent	
  Frag.	
  Func.)	
  


